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THE opening of the new Muspratt Laboratory of Physical 
and Electro Chemistry at Liverpool should do something to 
remove the reproach that this country is doing but little to 
develop these comparatively new branches of science. So far 
this work has been left very much in the hands of Continental 
nvestigatora, though more recently the American physical 
chemist, or perhaps rather chemico-physicist, has been seriously 
at work. All the pioneer work, however, was carried out by 
VANT Horr, ARRHENIUS, KOHLRAUSCH, OSTWALD, NERNST 
ш others, In this country there has been a marked dis- 
5 : accept the conclusions which have. given the 
А € . i its present position; but, strange to зау, 
spes : ш һееп done to disproye the theory. Let 
"ala s t is vill now be changed, and that physical 
Padi P Sept will no longer be studied as insignificant 
ы : e y the chemist because they are physical 
mh à 9 because they are chemical. There is 
ае : work to be done both for and against such 

е opening day Prof. OSTWALD discoursed upon 


the " Phase » ut 
ое ніс which it шау be inferred that he con- 


| 
gation. No one will deny its importance, but we hope that 


researches on this subject will not be turned out by a sort of 
rule-of-thumb method, analogous to a certain class of investi- 
gation in organic chemistry. | MS 


7 


A MIXTURE of wireless telegraphy and polities is apt to 
suffer from inaccuracy, which may account for the picturesque i 
description of the origin of the Wireless Telegraph Conference 
given by Mr. HENNIKER HEATON in The Times last week. 
According to this historian, about ten years ago a patriotic | 
German professor visited England, introduced himself to Mr. 
MARCONI as a student of electrical science, and, having 
thoroughly investigated the system of the young inventor, he 
returned to Berlin. “Shortly afterwards the Fatherland 
boasted a wireless company working the system of the patriotic ` 
professor. It is true he gave credit to MARCONI in eulogistic 
terms. The ‘travelling’ professor's name was SLABY.” Then 
it is related how Prince HENRY of Prussia on his trip to the 
United States enjoyed the advantages of the MARCONI appa- 
ratus on board, and how, in returning, his messages were 
refused by the Isle of Wight because, in this instance, his 
ship was fitted with rival apparatus. MARCONI was naturally 
indignant, just as a composer would feel outraged if he were 
offered copies of his pirated music, and were then threatened 
by the vendor with the law on his refusal to deal. It is stated 
that the present solemn gathering at Berlin, which is the 
result, is more than a mere attempt to help the out-distanced 
Telefunken Slaby-Arco Company against its British rival." 
This attempt, however, according to Mr. HENNIKER HEATON, 


will be futile. | 

THE historical points of this communication are set right at 
a later date by two letters of Prof. SILVANUS THOMPSON and 
Sir WILLIAM PREECE, the latter of whom introduced Mr. 
MARCONI to Prof. SLABY on the occasion referred to. Prof. 
THOMPSON goes into the scientific part of the subject at great 
length. The smaller details we need scarcely trouble about, 
for ditlerences of opinion are certain to be expressed in such 
cases. But, broadly, the view that is put forward is that MAR- 
CONI used Hertz waves—which he finally admitted, although 
at first heclaimed that such was not the case—that the properties 
of Hertz waves were, of course, well known, and that SLABY, 


who came to see MARCONI quite openly, found that he could 


obtain the same results without using the particular forms of 


ne of the most pressing subjects for investi- | apparatus patented by МАКСОМІ. In this we sympathise with 


THE ELECTRICIAN, OCTOBER 19, 1906. 


nn 


Mr. MARCONI, for it is hard lines, to say the least of it, when 
a patentee has his devices circumvented before he can reap the 
full advantage of them. If it had not been for Mr. MARCONI, 
wireless telegraphy might still have been а mere laboratory 
amusement. But competition of this kind must always be 
expected by the successful inventor, and from the public point 
of view it is an advantage. No monopoly can be claimed 
for Hertz waves ; consequently rival systems are likely to 
flourish, and it is scarcely correct to refer to the Telefunken 
Slaby-Arco Company as “ out-distanced " by the Marconi Com- 
pany, when, as a matter of fact, it owns a considerably larger 
number of stations. 


— i 


Ir seems that gas-works managers are so far becoming 
acquainted with electrieity as to put it to their own uses, 
instead of regarding it as a rival commodity that should not be 
touched. In our contemporary, the Journal of Gas Lighting, 
Mr. C. F. BorLEY gives an account of the uses to which electric 
energy may be put in such cases, and particulars of some instal- 
lations at gas works. In one of these are two 55 kw. sets, one 
being steam-driven and the other a gas set, with a three-wire 
distribution and a balancer. In addition to electricity being 
used for power, a good deal of lighting is effected electrically, 
as it is found that glow lamps are very convenient in repairing 
gas appliances in situ and for the internal examination of gas 
plant. Among the incidental advantages are mentioned those 
of being able to acquire a personal knowledge of the latest forms 
of electric lamp and being able to carry out tests upon them, 
thus obtaining information that is very desirable in these days 
of keen competition. 


— [ db. 9-0 . — —— ——— — 


Electric Launch on Lake Vyrnwy.— The Electrical Power 
Storage Co., who supplied the battery on the launch on Lake 
Vyrnwy, to which we referred in a note on p. 995 of our last 
issue, inform us that the cells in question are of the variety 
known as their AS17 pattern, which were not quite correctly 
described by our contemporary as the Faure-King type. 


Conference on Tramway Brakes at Huddersfleld.—4A private 
conference of representatives of the Yorkshire Tramway 
Managers Association was held last week at the invitation 
of the Tramways Committee of Huddersfield Corporation to 
discuss the subject of tramway brakes. The Mayor of Hud- 
dersfield presided, and representatives were present from 
Leeds, Shetfield, Hull, Rotherham, Bradford, Keighley, Wake- 


field, Doncaster, Barnsley, Birkenhead, Scarborough and the 
heavy woollen district. 


Telephones and Single-phase Railways.—The Western Elec- 
trician reports that considerable trouble has been experienced 
in Indiana owing to the interference of the new single-phase 
railways, which have recently commenced running in this 
district, with adjacent telephone lines. In more than one 
case a telephone company has found it necessary to remove 
their wires which run parallel to a newly completed single- 
phase line, and litigation is fortheoming as to whether the rail- 
way company is to bear the cost. Meanwhile experiments are 
in progress with a view to finding a method of preventing the 
interference. 


Cable Interruptions. 


Date of Interruption. 
ТатНа—'Тапшег............................ Jan, 18 19 
Garachico (Teneriffe)—Santa Cruz dela Palma, July 12, 1906 
Môle St. Nicholas—Port au Prince ............ Aug. 16, 1906 
Grand Canary—Lanzarote ........ —À — Bept. 18, 1906 


Engineering Standards Committee.—At the request of this 


committee the National Electrical Manufacturers’ Association 
haveappointed Mr. G. K. B. Elphinstone (Mesars. Elliott Bros.) 
to be their representative on the sub-committee on B. A. screws. 


Railway Bridge Lighting.—It was originally intended to 


light the bridge where the Paris Metropolitan Railway crosses 
the Seine by means of incandescent gas mantles, but owing 
to the effects of vibration upon the mantles it was eventually 
decided to adopt electric lighting by incandescent lamps 
supplied from the 550 volt traction circuit. There are 85 
lamps in all placed in hanging lanterns ; 35 of these are ex- 
tinguished by an ingeniously arranged clockwork switch at 
12:15 a.m., the remainder running till daybreak. 


An Emergency Use of Electricity.—A curious example of 


the use of electricity in an emergency is reported in the Electrical 
Review of New York. At the Philadelphia Mint a well is 
being bored which has reached a depth of some 540 ft. A few 
weeks ago one side of the jar rein of the drill, 18 in. long and 
weighing 19 Ib., broke off and wedged crossways in the hole at 
the bottom. The contractor doing the work fished for 10 days 
trying to recover the broken piece without result, as he was 
unable to get hold of it. The problem was finally solved by 
the construction of an improvised electromagnet consisting of a 
piece of steel shaft 3in. in diameter, on one end of which was 
wound a coil protected by a copper sheathing. Long leads were 
attached and the apparatus was lowered down the boring. 
The current, 1$ amperes at 220 volts, was then turned on, 
and the magnet was pulled up, bringing with it the broken 

tool and all the metal particles that were in the well from the 

boring. . 


New Physical and Engineering Laboratories at Edinburgh. 


The new engineering and physical department buildings of Edin- 
burgh University in Infirmary-street were formally opened by 


Mr. Andrew Carnegie on Tuesday last. The engineering depart- 
ment of the university has been in running order for a year. 
Physical laboratory work was firat organized in 1868 by Prof. 
Tait, and it is to replacethe original limited accommodation that. 
the new laboratories and class rooms have been provided in a 
building which was formerly a hospital adjoining the University 
buildings. The engineering laboratory is housed in a neigh- 
bouring building. Mr. Carnegie was at the same time admitted 
to the honorary degree of Doctor of Laws. Mr. Balfour, as 


Chancellor of the University, presided at the ceremony. The 
completion and equipment of the physical institute will cost 
about £24,000, towards which contributions have been made 
by the Corporation of Edinburgh, the Carnegie University 


Trust and the subscribers to the Prof. Tait memorial. 


The Generation and Distribution of Music by Blectrlcity.— 
Some months ago (Zhe Electrician, Vol. LVI., p. 955) we 
alluded to the system of “generating ” and distributing music 
by electricity which has been developed in America by Dr. 
Thaddeus Cahill. The Electrical World now announces that. 
the “generating plant” at New York is complete, and the 
first telharmonic“ concert was given last month before the 
members of the New York Electrical Society. The plant, as 
will be remembered, consists of a large group of inductor 
alternators of different frequencies and an intricate controlling 
system combined with keyboards whereby the various current. 
waves are superposed, telephones of special design being used 
as receivers. The New York apparatus is driven by a 200 H.P. 
motor, and can supply some 20,000 receivers. It is said that. 
special telephone cables are being laid in Broadway in con- 
nection with this enterprise. In addition to installations of 
this large capacity, the company controlling the patents hope 
to introduce smaller ‘“telharmoniums for hotels and private 
houses. Our contemporary is enthusiastic as to the variety 
and beauty of the music produced, and one of the speakers 
pronounced that the new instrument summed up all other 
instruments. 


Automobiles for Town Use.—The competition for town 
carriages," instituted by the Automobile Club of Great Britain 
and Ireland, commenced on Monday at the Wolesley-Siddeley 
garage, the premises formerly occupied by “ Niagara" in 
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ааш nes first few 9 the trial 
‘ad by a detailed examination of the competin 
Tid. xe judges and the trial concluded with a road 
test, consisting of a run of about 30 miles, partly in traffic and 
incloding some steep hills, on Wednesday. The list of entries 
dudes seven electric carriages, as well as representatives of 
some of the leading makes of petrol and steam cars. The Eloc- 
tromobile Co. have four landaulettes in class B, which is for 
rehieles over £600 in price, the same class also containing a 
doable landaulette and a victoria entered by the ae Electric 
Carriage Synd. The only electric car in class A, vehicles of £600 
or under, is a hansom cab entered by Carl Oppermann. A 
great number of points are to be taken into consideration in 
making the awards, but it is doubtful whether much informa- 
tjon as to reliability and cost of upkeep, two of the most vital 
points to prospective users, will be afforded by a single run of 
30 miles. We await the judges’ report with some interest, as 
this event is one of the first in which electric, petrol and steam 
vehicles have been able to compete on equal terms. 
‚ Obitaary.—Sir Richard Tangye, whose death occurred on 
Sunday at the age of 73, was one of a group of strong per- 
sonalities who have left their mark on the progress of engi- 
маар in = А The aon of a Cornish farmer, Te 
removed early in his career to Birmingham, where, with his 
four brothers, he gradually worked up, from the smallest be- 
ginnings, the present huge firm which bears his name. Sir 
Richard was always deeply interested in promoting the welfare 
of those a all grades m him, ma his munificent gifts to 
Birmingham, including the municipal art gallery, are well 
d the кип p ets told in 112 own words 
ma work from his pen, entitled The Rise of a Great Industry." 
The death of Mr. Stefano Gatti has removed a prominent 
figure on the financial side of electricalenterprise. Mr. Gatti’s 
career (with his late brother) as a restaurant proprietor and a 
theatrical manager is well known, but it is not perhaps so 
y realised that the vast undertaking of the Charing 
West End & City Electricity Supply Co. owes its origin 
to a small generating station established by the brothers Gatti 
i the early eighties, primarily to light their Adelaide Gallery 
Restaurant. Mr. Stefano Gatti has played a prominent part 
ш the affairs of the Charing Cross & City Company and its 
рохе ever since that time, and at the time of his death 
eld the position of managing director, 
к^ death is announced of Major J. H. L'Estrange Johnstone, 
' din manager of the Egyptian state railways and 


Fork street, W 


p 
M death is also announced of Alfred S. Brown, who resigned 
10 position of electrical engineer to the Western Union 
elegraph Co., in March, 1892. Mr. Brown was a well-known 


figure in American telegraph circles, and was in his 69th year. 
ыа Ч the Third Rail of Atlantic City Railway.—In 
fan X railway recently opened between Atlantic City and 
a ew Jersey, considerable care has been taken, accord- 
we to the Electrical World, to cover the third rail wherever the 
pre Into or crosses public property, as well as at other 

" с is accessible to the public. No one can touch 

e ГАП at or near stations unless he deliberately pushes 

oot through an opening between the wooden guards 

коза us at the sides. Wherever the railway tracks 
Soto i street or road the side fences turn in towards the 
ilis к and across the tracks themselves and meeting 
жө, à 7 guard. This extends along the track 
nb ы each side of the line, and no one can reach the 
vits, hee of the railway, and therefore the third rail, 
t Tha гап: process of walking over the ‘cattle 

аа 1 very difficult, for the ordinary roadbed gives 
thle for Ca Tra-cotta blocks, on which it is next to impos- 
i of any description to gain a foothold. The 
Sik hort ne kg continues across a public highway, but stops 
the roadway b ө property line, The current is carried under 
aan a tmi ay bein wires. With contact shoes on all 
third nil at t : e to maintain continual connection with the 
E 5 805 ора Unusual precautions have been 

tations, and f e third rail at stations. In front of the 
tone, it is qe à considerable distance beyond in both direc- 
Vered over the top by a board, and directly 


opposite the platforms there is an additional covering on the 
side. The “shoe” attached to the car goes under the top 
covering to make contact with the charged rail. The two 
third rails, necessary to the two tracks, are on the inside—that 
is, between the tracks, At stations there is a fence between 
the tracks, and where there is an opening in this fence to per- 
mit passengers to cross from one platform to another the third 
rails are discontinued at the gap in the fence and connected by 
underground cable in the same manner as at all the crossings 
along the route. The third rail is protected on station sidings, 
for the sake of employés, just as it is in front of platforms. — 
А Large Water-power Plant at Massena, New York.—The 
water-power piant established at Massena by the St. Lawrence 
River Power Co., whichisreported to have passed intothecontrol 
of the Pittsburg Reduction Co., is situated in a district which is 
particularly rich in water-power resources. The capacity of 
the station, according to the Western Electrician is 20,050 kw. 
and the plant is operated from water power derived from dis- 
charging water from the St. Lawrence into Grass river (an 
affluent of the St. Lawrence, on the American side, running 
nearly parallel to the larger river) through a canal about 
3 miles in length. Nearly one-half of the present capacity of 
the electric station is devoted exclusively to the development 
of energy for the neighbouring works of the Pittsburg Reduc- 
tion Co. The machines which supply the aluminum works 
consist of four Allis-Chalmers generators, each rated at 
2,200 kw. 500 volts continuous current, which are kept in 
operation 24 hours a day and seven days a week, with very 
short intermission for inspection and. repairs. Each pair of 
these generators is direct connected to the shaft of a single set 
of horizontal turbine water-wheels. The output from the four 
generators is transmitted from the water-power station to the 
aluminum works over conductors which have a single 
length of about 1,500 ft., and are probably among the largest 
in the world. Each side of the two-wire 500 volt circuit 
which carries this current of 17,600 amperes is composed of & 
number of large flat bars of aluminum up to a point a little 
outside the power house, when it changes to 250 round 
aluminum wires, each having a diameter of g in. For the 
support of the two conductors like those just described, there 
are two parallel pole lines with cross timbers between opposite 
poles, and the aluminum conductors lie directly on the wood 
at every support. An examination at one or two points has 
failed to show any signs of charring in the wood next to the 
aluminum wires, and it is stated that no trouble has developed 
from this cause. In the works of the Pittsburg Reduction Co. 
the greater part of the energy is used in the production of 
aluminum, but quite a large portion is consumed as power in 
the wire-drawing mill The power house also supplies cur- 
rent to various other manufacturing works in the neighbour- 
hood, but long-distance transmission does not form a feature 


of the scheme. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, October 19th (to-day). 
IxgrirUTION oF MECHANICAL ENGINEERS. 

S p.m. General Meeting. Adjourned discussion on Paper by T. H. 
Riches and 8. B. Haslam, оп “ Railway Motor-Car Traffic.” Paper 
by E. M. Hann, on Some Notes on the Mechanical Equipment 
of Collieries." 


SATURDAY, October 20th. 
Grascow?TrcnuNicAL COLLEGE SCIENTIFIC SOCIETY. . 
7 p.m. Opening Meeting at Grosvenor Restaurant. Presidential 
Address by W. W. Lackie followed by Smoking Concert. 


THURSDAY, October 25th. 
INSTITUTION or ELECTRICAL ENGINEERS : LEEDS ПОСА], SECTION. 


7:15 p.m. General meeting at the University. Presidential Address 
by George Wilkinson. Presentation to G. R. Blackburn. Paper 
by R. H. Campion on “ Recent Practice in Overhead Equipment 
for Tramways.“ 

FRIDAY, October 26th. 
THE PHYSICAL SOCIETY. 

Ordinary meeting. 

oast INSTITUTION OF ENGINEERS AND SHIPDUILDERS. 
heatre of Literary and Philo- 
Inaugural Address 


5 p.m. 

NortH-East C 

7:30 p.m. Annual meeting in lecture t 
sopbical Society, Westgate-road, Newcastle. 
by the President, W. H. Dugdale. 
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CALCULATION OF THE CHARACTERISTIC CURVES 
OF SINGLE-PHASE SERIES COMMUTATOR MOTORS. 


BY PROF. О. S. BRAGSTAD AND STANLEY P. SMITH, B.SC. 
(Continued from page 998, Vol. LVII.) 


2. EFFECT OF THE CURRENTS IN THE ARMATURE COILS SHORT- 
| CIRCUITED BY THE BRUSHES. 

In the coils short-circuited by the brushes there are two 
distinct E.M.F.s induced. The опе, a dynamic E. M. F., is due 
to the rotation of the coils in the armature cross-field (caused 
by the armature current) which enters the core in the short- 
circuit zone. The other, a static E.M.F., is produced by the 
pulsation of the main flux of the motor, which is interlinked 
with the coils undergoing short-circuit. 

The former E.M.F. behaves in a manner similar to the 
E.M.F. produced in the short-circuited coils of a continuous- 
current machine, and has very little influence on the charac- 
teristics of the motor. It is chiefly important in regard to 
sparking, but since we are not discussing this, and also because 
it can be eliminated to any extent we please by the use of com- 
pensating windings or commutating poles, this dynamic E.M.F. 
will not be considered further. 

The latter E.M.F., due to the transformer action of the 
main flux on the short-circuited coils, lags 90 deg. behind the 
main or inducing flux. We must now investigate the influence 
the short-circuit currents, produced by this E M.F., have on 
the load characteristics of the machine. | 

The short-circuited coils can be regarded as the secondary 
of a transformer whose primary is formed by the field coils. 
"The E.M.F. induced in a short-circuited section is 


т bpN 
Р, м Вак. 
here b = breadth of a brush in cen timetres, 

В = breadth of a commutator bar in centimetres, 
р = half the number of poles, 

a= half the number of armature paths, 
N total number of armature conductors, 
K- total number of commutator segments, 

c frequency of supplied current, 

= maximum value of main flux per pole. 


The number of conductors short-circuited in a short-circuited 
section is 


сФ10-8 volts, 


КЕЕ 5 — ру 
| i BaK 

The number of sections short-circuited equals the number of 

armature paths = 2a, and the number of short-circuited con- 

ductors per neutral zone or per magnetic path is 


UN 
N, — BK 

(a) Reactance of the Short-circuited Coils.—Since only part of 
the flux due to the short-circuit current is mutually inter- 
linked with field coils and short-circuited coils, the ahort- 
circuited section will have reactance due to stray flux, The 


№. OPN 


leakage reactance is least in the case of machines which have 


real (i.e., bodily) poles, because here there is no iron present in 
the neighbourhood of the neutral zone. For such a machine 
—having bodily poles—the reactance due to stray flux can be 
calculated in the same way as in a continuous-current machine 
by determining the magnetic permeance of the path of the 
stray flux in and above the slots. 

If, however, the core of the field system is symmetrically 
distributed over the armature surface, as is usual in induction 
motors, the leakage induction of the short-circuited coils will 
depend on the distribution of the field winding. 

, In Fig. 4 the ordinate of the horizontal line ad represents the 
induction in the air-gap, between two neutral zones, for a certain 
value of current in the concentrated short-circuited coils. The 
rectangle O,abO, represents the corresponding flux, or, to another 
scale, the number of lines of force interlinked with the short- 
circuited coils. If the field coils are distributed symmetrically 
over the circumference, and have the same number of turns as 
the short-circuited section, then the number of interlinkages of 


the rectangular flux 0,480, with the field winding will be given 
by the area of the triangle О,сО, to the same gcale as the above. 

In the case, therefore, when the short-circuited coils are 
concentrated and the field coils uniformly distributed, the 
leakage induction (ДО,ас + AO,bc) of the short-circuited coils is 
equal to the mutual induction between the short-circuited and 
the field coils, assuming the number of turns in each winding 
to be the same. RE 

If, however, the coils undergoing short-circuit were not con- 
centrated, but symmetrically distributed between two neutral 
zones, the flux curves due to the current in them would follow 
the straight lines O,¢ and Озе, having their maximum at point 
c. In this case, bearing in mind that the number of inter- 
linkages varies as the square of the number of turns, the 
interlinkages with the short-circuited coils themselves, or 
between short-circuited and field coils, would now follow the 
parabolic curves O,c and O,¢, shown in Fig. 4, in consequence 
of which the induction, when the short-circuited coils are 


lb 


Fic. 4. 


uniformly distributed, would only be two-thirds of that when 
they are concentrated (since the mean ordinate of a parabola 
equals one-third of its maximum ordinate, and therefore the 
parabolic area O,CO, is two-thirds of the triangular area O,CO,). 
It thus follows that the reactance of the concentrated short- 
circuited coils, reduced to the field coils, equals 3/2 times the 
E.M.F. induced in the whole armature winding, also reduced 
to the primary, divided by the current in the stator winding. 
This reactance is independent of the number of short-circuited 
coils and of the speed of the rotor. 

(b) Resistance of the Short-circuited Coils.—The ohmic pressure 
drop in a short-circuited section is due to 

(i.) Ohmic resistance in the short-circuited section. 

(ii.) Ohmic resistance in the connectors joining the first and 
last of the coils in the short-circuited section to the commutator. 

(ii.) Contact resistance between brush and commutator. 


--————b------- 


Fic. 5.—SHoRr-ciRCU.T 
CURRENT. 


Fic. 6.—BI-POLAR SCHEME or 
EXPERIMENTAL MACHINE. 


Now, since the short-circuit current І, beginsat zero and sinks 
again to the same value at the end of the short-circuit period, 
it will have a mean value during this time which we may 
denote by І, . The law, however, after which the short-cir- 
cuit current I, varies, is not known. For the sake of simplicity, 
therefore, we shall assume it to follow a sine curve. In Fig. 5, 
let the curve S represent the density of the effective value of the 
short-circuit: current under the brush as function of the brush- 
width. The short-circuit current I, is then given by the curve 
I, which is the integral of curve S. | 

For a sine wave, | | 


— — — — — — — — — 
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These, of course, measured the transformer E. M. F. in the 
rotor. The main brushes B, B could be raised or lowered at 


к=” А irt To will, The motor was driven at constant speed, and a series of 

r 4 F 2 F measurements were taken whilst the applied pressure at the 

2 stator terminals was varied. The equiva ent scheme is shown 

where P- contact surface of the brush. in Fig. 7. When the main brushes ; B are on, the switch S 


must be regarded as closed ; When they are off, it is open. 

The curves in Fig. 8 represent power as a function of the 
supplied stator current, aken the speed was maintained con- 
stant at 550 revs. per min. When the brushes were raised, 
the power supplied was W,, whose components W, = I. R. and 
War W. – W, represent the stator copper and the iron losses 
respectively. The curve Wi shows the power supplied when 
the brushes were down. mE | 


(1) Fall of pressure due to ohmic resistance in the short- 
ireuited conductors is 
с N k R, І, 


where R. = resistance of an armature conductor and №, — num- 
ber of armature conductors in short-circuited section. 

(i) Fall of pressure due to resistance of end connectors. 
(These end connectors may be made of special resistance wire 
to prevent heavy short-circuit currents—seeillustrative example 
in section 3.) We must assume that the current density in 
each segment under the brush is constant in that segment at 
any instant, thus the curve s will represent a mean value of 
the current density in the commutator bars. The only bars 
we need consider are the two outermost bars under the brush, 
іе, the incoming and outgoing bars. Let the incoming bar 
have passed through a distance z (Fig. 5), then the current 
in it will be 


Fic. 7.—EquivaLEnt ScHEME or ExPERIMENTAL MACHINE. 


I. -= Fe, sin F% In Fig. 9 the pressures are plotted as functions of the 
x T 


current. The curve Е, is the impressed E. M. F. at the stator 
terminals when the main brushes are off, whilst E, is the applied 
pressure when they are on. Likewise, the curves E, and 
E, represent respectively the transformer pressures between 
the little brushes 4,5 when the main brushes are raised and 


uy) 


where F/ b represents the length of the bar covered by the 
brush 


Then the mean value of the current in either of the outer- 
most bars under the brush 18 


I, = 1 J fr dz lowered. The only difference, of course, between E, and E, 
" Blo * or between E, and E, is that due to the presence of short-circuit 
_ 18 Fs | 1— cos (% currents in the case of the latter and their absence in the case 
vB" 6 of the former. In order to be able to compare the curves E,, 
Ld bn, sin? (7 8 and E, directly with the curves E,, and E, the former have 
mp `° 2b been reduced to the stator winding. The pressure curves 
2 b - (5 B 
dui . 
Henes the mean current density in the entering or leaving 1.000 
m „ 
I. „ 2I, b 900 7 
“HE BF — „ И. 
2b £00 7 E 
E m cii 
^ Fg sin (55). 


whilst the pressure drop due to the resistance R, of each of the 
tro connectors through which the mean current I. flows is 


I. -2R, = 2R, НА кщ? (s 4, | l 


(ii) The fall of pressure due to the contact resistance 
n brush and commutator can be represented by 2AE, 
Where AE is the P.D. between brush and commutator. 
E ү now write the equation for the watt component of 
* E. M. F. consumed in the short-circuited coils :— 


E eT, (NR. 25 sin? (4%) k.) оде, 


E. ретте Determination of Short circuit Currents.—In 
bo ud the effect, of the currents in the short-circuited 

6 working of a series motor, the authors carried out 

^ owing experiments. 

© ad $ series motor, rated at about 10 H.P., was driven at 
With a sin an auxiliary machine, whilst the stator was fed 
The nie oe alternating Current at a frequency of 50. 
tributed Preis. was in the form of coils uniformly dis- 


Watts. 


8 12 16 20 24 28 в 86 40 Amperes. 
Fic. 8.—Cunves or Losszs IN EXPERIMENTAL MACHINE A? CONSTANT 
Sprep=650 Revs. рев MIN. 


Wo- Iron avd stator copper losses. 

Wa= taor copper loss. 

Wa = Iron Joases. 

W, = Wo+ Losses due to short-circuited coils. 
Wx = Losses in short-circuited coils. 


show, on the one hand, the pressure drop due to the pressure 
consumed by the stator impedance Z,, and, on the other hand, 
that due to the demagnetising effect of the short eircuit currents. 

By means of the curves in Figs. 8 and 9 we can at once 
determine the watts consumed in the short-circuited coils of 
the machine. For this purpose we have but to subtract 
current heating loss I. R, and the iron loss W., from the 
. : ! 3 measured value W., for the particular pressure E,. Fae 
Two small auxiliar machine reduced to a bipolar scheme. Example :—I,=30 amperes, W,=785 watts, an = 

ey brushes b, b were placed in the stator axis. | 70 watts, when E, = 78 volts. 


6 


. PÓ— —— 


When the brushes are raised, the value of I, for this pres- 
sure (78 volts) is 27:5 amps, corresponding to which the iron 
loss W, = 170 watts. | | 
Hence, the loss W, in the short-circuited coils, when the 
stator current is 30amperes, is W. —785 — 70 - 170—545 watts. 
In this manner we obtain curve W, in Fig. 8. 
We have already seen that the E. M. F. induced in a concen- 
trated short-circuit section, having the same number of turns 


3 ` 
as the stator, is E= 2 E,; consequently, the watt component 
of the short-circuit current is mE 
^^» W,.9W. 
I Kp m zz e TE 
» E, 3 Ea 
and the conductance of the path of the short- circuit current is 
9 24 WI 
E. 9E, 
The stray reactance 2’, of the short-circuited section is 
7, transformer E.M.F. Е, b, 
5 stator current I 21 
as seen from the curve for E; – І in Fig. 9. 


РА 


r 


9° 


= 4*5 ohms, 


Volts. 


20 


24 28 82 


8 E,, Stator applied E. M. F. when short-circuit currents are not present. 

t ^ E, Stator applied Е.М F. when short-circuit currents are present. 

В Е ЕЎ = Transformer E. M. F. in rotor when short currents аге not present. 

ag E, -Transformer E. M. F. in rotor when short currents are present. 
CURRENT CURVES. 

> E I Current in sbort-circulted coils. 

ов} Ikw = Watt component of current in short-circuited coils. 

$ Е Ip = Wattless component of current in short-circuited coils. 


We are now able to deduce the susceptance b’, of the short- 


circuit path, and the wattless component I’, of the current 
flowing along it, as follows :— 


' 1 1 1 
9,2402 = Р КЁ конт A T oe 
з 2 ы i к + 1 a? gx y 1) 
T" p? 
м % у, 


„ 27% a NA мәг ad? 
e le) de . 
whence, solving for b',, we get 


and I, = E', = J Ea v. 

By reducing the components of the short-circuit current in 
the inverse ratio of the E.M.F.s induced in the stator and the 
short-circuited coils, we at once get the components of the stator 


current necessary to counterbalance the components of the 
short-circuit current. 


баз, 8 
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Thus, we must have in the stator, 
k 


— 


І, = 21 = E 


I Hros 
and I, respectively in the short- 


and 


to counterbalance II, 
circuited coils. | 

Consider the stator current I, when the brushes are off for 
any particular E.M.F. Ea, 


The current I, taken from curve Ea, has two components, 


I EU 
a. EQ 
where W. = corresponding no-load loss when brushes are off. 
Also L,,7 "P, - 1а, 

Now, when the brushes are or, the stator current I, must 
have the additional components 1, and I whence we should 
expect to find P" M 

І, = У (La, ш 1.) T (Lay, + І)" 
thus caleulated to be equal to І, as taken from the curve E, 
when E, = E, and this was actually found to be the case, which 
shows that the above method used for calculating the com- 
ponents of the short-circuit current gives results in agreement 
with experiment. 

The curves for II,, I: and I. = 
Fig. 
that even with the large reactance in the present case, 
wattless component is small compared with 


,=4x108 


V P, 4T, зге plotted in 
9 to double the current scale and it will be pin 
the 


the watt com- 


N- 1 3 
Fic. 12.—Moror DIAdRAM. 


ponent, and thus exerts very little influence on the resultant 
short-circuit current L. Hence no appreciable error will be 
introduced in drawing the diagram if we assume the short- 
circuit current I, to be wholly a watt current, I, with a 
mean value, І, . The way this current affects this diagram is 
shown in Fig. 12 (which will be referred to aguin later). 

We can conclude this section of the Paper by showing how 
to determine the short-circuit current І,, by using the data 
obtained in the above experiment. To do this we must first 
obtain a curve showing the relation between the contact 
resistance pressure AE and the mean current-density s in the 
outermost short-circuited segments. 

In the machine experimented upon the number of pairs of 
poles p = 3, half the number of armature paths a=1, width of 
brush 5 = 10 mm., width of commutator bar В = 4:75 mm., 
number of conductors in stator N, 428, number of conduc- 
tors in rotor N —400, number of commutator bars K = 200. 
Hence, the number of short-circuited conductors per short- 
circuited section, 

N. b P N22. 3 212.6. 
Bak 


k 


Since a=1, there are two short-circuited sections. 


Then Er. N. lee, 
М, 


uc n. „ de 
Ee 

1 
whence E. 004 4 Ea; 
9 И T 


t 
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— 
from which E, may be at once determined. Likewise, the 
mean short-circuit current І, in each of the two short-circuited 


sections may be found, since 


2L, N, 
TN 
3 k 
whence I. —11:3 I. 6 
Further, we had N. R. = 0:0065 and R, , and the brush 


surface F = 8:8 em. | | 
These values were then substituted in the equation for the 


ты! E. M. F. Es, 
1 fx b. (5 В 9A 
E, aT, [ B, +25 sin 2 3 + 2ДЕ, 
from which AE was at once obtained, whilst the corresponding 
value of s, was obtained from the equation 
Z a P . 2{7 ] 
^y gu $ 5) 


In this way the curve ДЕ — s, (Fig. 10) was obtained, 
To apply this curve for finding the short-circuit current in a 
machine under design, we first convert the abscissa scale s, to 


0 10 20 80 10 
Amp. em. 281. 
Piu. 10.— Con SHowrxa RELATION BETWEEN VOLTAGE, UNDER - 
Ввовнез AND MEAN CURRENT Densrry. 


i by means of the last equation and then proceed to solve 
i: ae r E,, graphically. The last term 24E is obtained 

the ordinate scale of Fig. 10, the term within 
the brackets is calculated, and lastly Ex, is assumed equal to E,, 


hich, a8 seen above, is very nearly true. The i 
E y y true. equation fo 
‚ bas already been given, quation for 


An example of this will be i 
shown in the next section. 
5 that the shape of the curve in Fig. 10 is 
ine Th. 0 to that obtained from a continuous- current 
. do herp carbons—upon which the value of AE to 
above machine, pends—wero of a medium soft quality in the 


(To be continued.) 
—————— 
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BRAKES FOR TRAMWAY CARS. 
BY HENRY M. SAYERS, 
(Continued from page 957, Vol. LVII.) 


The “momentum” brake, which has come into use to some 


extent in America, applies the wheel blocks by winding a 
chain on to a grooved pulley mounted loose on an axle, and 
driven by a friction drum 
handle forces the fast and loose surfaces together by means of 
wedge rollers. The action is particularly effective because the 
block pressure is reduced as the speed falls off, and skidding is 
avoided. The driver's work is very light, and he has some 
independent control by regulation of the pressure put upon the 
wedging rollers. 


eyed to the axle. The driver's 


The Clarke-Webb continuous brake, which was in use upon 


the London & North-Western, North London and possibly 
other railways, 30 years ago, was somewhat similar and was 


an efficient brake. 

So far as known, only one sample equipment of the momen- 
tum brake has been tried in this country, and no information 
is available as to its maintenance cost. It can hardly be ap- 
plicable to cars of less than standard gauge for want of room 
on the axle. Subject to reasonable durability and easy re- 


| placement of the friction surfaces, this brake should take a 


high place in the future. It would seem to be applicable to 
trailer cars ав a continuous brake, and, if so, will be an improve- 
ment upon some of the forms in use. 

The idea of reversing the action of the motors and using 
them as brakes occurred in the earliest days of electric traction. 
The: “emergency electric brake" is nothing more than the 
motors reversed as to armature and field connections and short- 
circuited. The effect is that the kinetic energy of the car is 
mainly converted into heat in the motor windings and leads. 
The mechanical effect upon the gearing and the motor is very 
severé, atid altogether this form of electric brake is mainly 
remarkable for its destructive effects upon the driving equi 
ment. It will pull up a car with the greatest rapidity possible 
to any form of wheel brake, and has averted a good many 
accidents. It is, however, so damaging that it can only be 
used. strictly as an emergency brake, and suffers under the 
usual disadvantage of such appliances in being forgotten at 
the moment of need. It is also somewhat apt to fail from high 
resistance at dirty contacts preventing excitation. This is 
another consequence of infrequent use. 

There &re still cars in use with the emergency brake con- 
trollers, but the arrangement is obsolete as regards new cars. 

No special connections or arrangements are essential to this 
use of the motors, and every driver should be taught that as a 
last resource he should reverse and run his controller handle 
round to full parallel, preferably opening the canopy switch 
first, but as the circuit breaker is certain to open, that pre- 
caution is not imperative. | 

À considerable advance upon this crude but forcible method 
was made by the rheostatic brake. In this pattern the 
brake is put on by moving the controller handle to “brake 
notches,” lying on the opposite side of the “ off” position to the 
power notches. This arrangement makes the brake application 
the natural continuation of the movementof taking the power off. 

The electrical action first reverses the field and armature 
connections (essential to converting & series motor into a 
generator with the same direction of rotation) and joins the two 
motors in parallel in series with a set of resistances. Successive 
notches reduce the resistance. Thus the current generated, 
aud therefore the retardation, is under control, so that both 
heating and mechanical stresses are relatively mild. Generally 
the same resistances are used for the power and the brake 
notches. The extreme brake notch short-circuits the motors, 
and corresponds to the old emergency brake. It should 
only be used under severe necessity. 

Failure of this type of brake is somewhat frequent from 
high resistance in the reversing contacts. Controllers in 
which the same reversing cylinder and contacts are operated 
for braking and running rarely show this fault, as the reversing 
contacts are kept clean by use. M 

The rheostatic brake is better than the short-circuiting 
brake, in so far as the current in the motors is smaller, and 
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therefore the heating and stress are lessened. Part of the 
heat is produced in the resistances where it should do no harm. 
But the braking effect is reduced roughly in proportion to this 
saving of the motors. For similar current strengths the re- 
tardation torque is approximately equal to the acceleration 
torque, and consequently the braking power is the converse of 
the starting power if the current strength is varied in the 
same way in the two cases. Also the motor and resistance 
beating due to braking and starting will be nearly equal. The 
service use of the rheostatic brake, therefore, increases the 
motor temperature quite seriously. 

The claim that electric brakes of this type cannot skid the 
wheels is not quite true. Owing to the time lag of the field 
the current does not die down synchronously with the speed, 
and skidding may occur. It only lasts until the current has 
died down sufficiently, when the wheels run again and the 
braking action recommences. On a steep down gradient a car 
will not stop decidedly with the motor brake only but creeps 
down by alternate stops and short rung. This effect is discon- 
certing and a source of danger. 

The advantages of the rheostatic brake as a service brake 
compared with the hand brake are only in physical. relief of 


the driver, quicker application, automatic graduation as the 


speed of the car falle, and possible use of the short-circuit or 
emergency position at short notice. The advantages are 
obtained at the cost of heavy increased heating of motors and 
resistances, coupled with some uncertainty of the brake’s 
action, and in practice better stops are made with the hand 
brake. So that, excepting as a reserve power obtainable with 
but trifling additions to the driving equipment, there is little 
to be said for this electric brake. 

Some slight improvement was effected’ by the Sprague 
electromagnetic brake. In this a soft iron disc attached to the 
axle faces an annular electromagnet attached to the truck 
frame. A small relative movement along! the axle brings 
the magnet and armature faces into close proximity, actual 
iron-to-iron contact being prevented by a thin non-magnetic 
distance piece. The magnet winding takes the place 1 1 part 
of the resistance used in the rheostatic brake. When used, 
the magnet excited by the current generated by the motors 
attracts the disc, and considerable friction takes place between 
them. There is also some Foucault current heating produced 
in the disc. In effect the disc and magnet are wheel and 
brake block. Compared with the rheostatic brake, this form 
obtains a much greater retarding effect for the same current 
strength through the motors, because, in addition to the C?R 
loss, the frictional loss in the brake magnet system comes 
into action, and this frictional effect comes direct from the 
wheel, not suffering conversion in the-motor first. With this 
brake, skidding is more common than with the rheostatic, for 
the obvious reasons that the braking force is greater and the 
self-induction of the circuit also greater. The braking discs 
m be applied to trailer cars. | 3 

nfortunately the wear on the discs and magnet faces is 
heavy, their replacement, inspection and adjustment awkward 
and expensive. Like the momentum brake the room needed 
on the axle puts this form out of court for narrow-gauge cars. 

The use of shunt-wound motors for electric traction purposes 
has been advocated and attempted since very early times. 
Sprague tried it on the New York Elevated Railway in the 
early cighties. Mr. Raworth's energy and practical develop 
ments have made theshunt-wound tramway motor and suitable 
controllers commercial articles. The properties of this motor 
for braking purposes are among the advantages claimed, and 
no study of electric brakes would be complete without con- 
sideration thereof. 

The shunt motor tends to run at a constant speed, even 
through a considerable range of supply voltage, so long as the 
winding proportions between the field and the armature are 
undisturbed. Introducing resistance into the field circuit 
increases the speed; reducing resistance in the field circuit 
diminishes it. A shunt motor driven above its motor speed 
becomes a generator ; its E.M.F. will exceed that of the supply 
circuit which it will consequently feed. Hence a tramcar 
driven by shunt-wound motors can be made to supply energy 
to the trolley-wire circuit by strengthening the motor fields— 
eg. by taking out resistance from the shunt circuit. The 


. motors, acting as generators. 


motors will then work as generators, the kinetic energy of the 
car will be converted into electrical energy and its speed will 
diminish to that corresponding to the new “constant speed ” 
of the motors at which point it will neither receive or yield 
energy. If the car is on а falling gradient the speed may be 
so adjusted that the acceleration work due to gravity is 
balanced by the power generated (plus the inevitable 
conversion losses) and the car will descend at a steady 
rate whilst the dient remains unchanged. Or if a car 
runs from a level line on to a falling gradient, without any 
change in the controller, its speed will increase until the motor 
E.M.F. (as a generator) is so far above the supply: E.M.F. that 
the energy supplied to the line balances the gravity work, 
and the car will then keep that steady speed. | 

In stopping the car the field is progressively strengthened so 
that the motors are kept generating down to the lowest'speed 
at which that can occur, and the car is slowed'dówn by" being 
compelled to convert its kinetic into electrical ener, hich is 
returned to the supply circuit. Hence the distinetive name of 
regenerative applied to the system. | | 

The arrangement differs from any of the electric brakes 
above considered by the fact that some of the converted energy 
is returned to the line instead of being dissipated in heat in 
the motor windings and resistances. It also differs in having 
some range of adjustment in the strength of field so that the 
generator or braking torque may be greater or less than the 
motor or driving torque for a given current. It would be an 
advantage if it weregreater—i.e., if the field were stronger when 
braking, and with the shunt-wound motor this will normally 
be the case ; but compared with a series-wound motor with a 
similar carcase there will be a little difference in favour of the 
series machine through most of the braking range, because the 
series field is practically saturated within the limits of the 
usual working currente, whilst the shunt motor field can only 
attain saturation point as its maximum. Hence the range of 
braking torque and power adjustment with the shunt machine 
is on the low side. 

The return of stopping energy to the line makes for economy 
in operation, it saves the heating of the resistances, but does 
not to any material extent, if at all, reduce the heating of the 
motors due to braking work, and, as regards the upper limit of 
braking effect, does not exceed that of the rheostatic brake, 
current for current. The adjustment facility below the upper 
limit is, of course, an improvement. Skidding can hardly occur. 

The automatic braking effect upon falling gradients is a good 
feature as assisting the safe operation of steep lines by limiting 
the speed attained, and obviously saves a certain amount of 
power, since a descending car may and should be assisting to 
lift one that is ascending upon the same or a neighbouring 
gradient. 

The braking is dependent upon connection to the supply 
cireuit, and also to some degree upon the number, situation 
and proximity of other cars upon the system. To take extreme 
cases, if a car is stopping or descending, whilst two or three 
upon the other track are starting or climbing, the line voltage 
will be normal or low and the braking current relatively 
large ; but if no cars are running in the neighbourhood the 
braking current will be relatively small, and may be spent in 
accelerating the station generators. 

There is some lower speed at which the regenerative braking 
effect vanishes, and the hand-brakes are essential to bring the car 
to rest and hold it on a slope, just as with other electric brakes. 

A series-winding on the fields may be used as an emergency 
brake, being brought in and short-circuited, either by the con- 
troller or by an automatic device which acts if the connection 
with the trolley wire is broken. This is clearly needed as a 
safeguard. 

The use of shunt-wound or regenerative motors on tramcars 
has been much debated, and the decision in any given case 
involves more eonsiderations than those of braking. So far as 
these go they are, on the whole, favourable. . 

On trailer cars an electrically-actuated wheel brake is some- 
times fitted, a solenoid and core pull upon the ordinary 
brake rigging, being supplied with current from the motcr-:ar 
This is clearly analogous to the 
disc brake above described, and should be an improvement 
thereon. As far as the motor car is concerned the eflect is 
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tatic brake, and all the arrangements are the 
к але that the trailer solenoid is connected into the 
“ground” connection. The flexibles between the cars should 
E arranged that when running without a trailer the brake 
circuit on the motor car closes automatically. | 
The weak point of every form of electric brake is that its 
action depends upon the rotation of the wheels. If these are 
skidded by the hand brake the electric is useless. The 
history of nearly every runaway car accident is that the 
driver allows his car to attain a rather high speed on a falling 
ient and then skids his wheels by the hand brake. Unless 
he has the nerve—and the time—to unlock his wheels, and 
then apply his electric brake, or even the hand brakes again, 
the result is à mere question of the length and curvature of 
the sloping track and the obstacles that may chance to be upon 
it. It really requires a good deal of nerve to take the brakes 
off a car slipping downhill at an increasing speed, and the risk 
of a man failing to do the right thing is too grave to be run. 
Where only wheel brakes are in use it is therefore better to 
use the electric brake for descending hills, as no such brake 
vill skid wheels for any length of time. But if severe gradients 
are prominent features of any tramway system wheel brakes 
are not sufficient. 
It was pointed out above (p. 956) that the limit to the 
wer of the wheel brake is set by the coefficient of static 
Fiction or adhesion between the wheel and the rail. Under 
the best conditions, with clean dry rails, the adhesion may 
amount to one-third of the weight upon the wheels. Such a 
Value is never approximated to in tramway practice, because 
rails are never both clean and dry. Even on railways where 
the conditions are usually far more favourable, from one-sixth 
to one-fourth the weight is the usual reckoning for good 
weather, and one-ninth for greasy rails. The figure of one- 
ninth is as much as can be safely taken for tramways, unless 
special and continuous care is taken to keep rails clean. These 
fractions, multiplied into 39:9 ft. per second per second, give the 


corresponding acceleration or deceleration possible. Thus — 
‚ Limit of acceleration or 
Coefficient of deceleration. 
esion, Ft. per second per second. 

„%% ERE UG 5:86 
rr cantan ie tet 4:02 
JC 9:57 
r tete vu ашыш. 8:22 
e ааа оо 2:68 


Assuming all the wheels braked, and the coefficient of ad- 
hesion unaffected by the speed, as it should be if no slipping 
occurs, the time and distance taken to stop from 10 miles per 
hour (14-67 ft. per second) will be :— 


Deceleration. 


Ft. per second per second. Seconds. Feet. 
D'UO ^^ oiv 273 oues 20:0 
402 _.......... B65 — ........ 26-1 
357  J .......... 41l  ........ 801 
„ 155 „ 33˙3 
268 .......... D4T _........ . 40:0 


Reference to the tables in Mr. Fell’s Tramways and Light 
Railways Association Paper on brake tests gives the following 
figures for emergency stops with the momentum brake from a 
speed of 10 miles per hour :— 


Dry rail 222255 
Greasy rail ........ 


4°5 seconds 
6:2 seconds 


The first figures correspond to an adhesion co-efficient of 
rather over one-ninth by the distance and rather over one- 
tenth by the time. The second figures a deceleration of 
2°37 seconds per second and an adhesion co-efficient of 0-074. 

From a speed of 15 miles per hour the emergency stop times 
and distances were :— 


Dry rain 
Greasy rail ........ 


6:6 seconds 
8:4 seconds 


The first figures correspond to a deceleration of 3:3 ft. per 
second per second and a co-efficient of 0:103 ; the second toa 
deceleration of 2°62 ft. per second per second and a co-efficient 
of 0:084. 

These illustrations are taken as showing what may be 
expected on town tramways, and the figures of the momentum 
brake blocks chosen because time and distance agree sufficiently 
well to warrant the assumption that the deceleration was 
nearly constant and not disturbed by skidding. 

For the sake of simplicity the decelerations tabulated are 
based on the car speeds. For complete accuracy the rotation 
momentum of the wheels and motors have to be taken into 
account as well as that of the car. This can only be done with 
knowledge of the weights and dimensions involved. For 
approximate caleulations an addition of 5 per cent. to the 
MV? value of the car will not be far wrong, as a rule. 


(To be continued.) 
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THE NEW SUMMER-LANE STATION OF THE BIRMINGHAM CORPORATION. 
(Continued from page 1003, Vol. LVII.) i 


Boiler Ho 


lores: . ee 
1 the engine Toom, with its overhead coal bunkers, is seen 
e „ in Fig. 5. The ultimate boiler equipment 
Mt 11195 boilers, with à total evaporative capacity of 
, x pn boilers Ps the first instalment. They are 

О rows on either side of the boiler house onl 

one end of the boiler house being, however, at present dready 
ы ү аге arranged In batteries of two, and are of 


boiler is designed to eva 

1 porate 24, 000 Ib. of water рег 

na K ою b l eint conl of clo 
= › Ih. U., and h heati 

of 6,182 sq. ft., and е as a heating surface 


are connected through 


use, —The general arrangement of the boiler house 88 solid drawn steel tubes 15 in. 


in diameter, bent into 
U-shape, and connected at both ends to wrought steel boxes. 
The upper box or manifold is connected to the eross- drum on 
the top steam and water drum. The middle manifold is con- 


lemens. Martin steel, steel cross. boxes to two 54 in. drums of | Stoker can be adapted to any demand for steam on the boiler. 


iis pm doubl 
Solid drawn steel 
conn bc 
diameter ye 8 fe bik E: a riveted steel cross-drum 24 in. 
: | . long. 
than pos Wilcox superheate, 
dL superheat д 
Containing algo 898 aq ft. of he produced by the boiler, 
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supported from the joists forming the boiler house floor by 


The boiler feed pumps are situated in a compartment at the 


means of cast-iron hangers. This shaft can be driven either end of first section of the boiler house. The first instalment 
by a steam engine or by an electric motor, either of which is 
capable of driving the stokers for 12 boilers. 
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Economiser Houso és 


The boiler flues are underground, and each half of the boiler 
house will be connected to a brick-built chimney, 230 ft. in 


height and 15ft. internal diameter. 
chimneys has as yet been built. 


Only one of these 


comprises four of Messrs. G. & J. Weir's direct-acting pumps, 
each 93 in. diameter by 123 in. steam cylinder by 24 in. stroke. 
Each pump iscapable of delivering 8,000 gallons of water per 
hour at 12 double strokes per minute. These pumps are 
single cylinder, double acting and vertical. The pump ends 
are of cast iron, fitted with gun-metal liners. In these pumps 
the steam is used expansively, and the cut-off can be regulated 
from the outside while the pumps are working. The number 
of pumps will eventually be brought up to 12. The make-up 
feed water is passed through a “ Berryman " feed-water heater 
into which the exhaust from the feed pumps is discharged. 
Overhead feed tanks are provided for accommodating a cold- 
water supply off the town mains and a hot-water supply from 
the air pump hot-well discharge. A large testing tank is also 
provided, eapable of holding 8 tons of water. 


Coal-handling Plant.—An interesting feature of the station 
is the coal-conveying and storing plant. The overhead coal 
bunkers are capable of containing 2,000 tons of coal, the coal 
being supplied by large diameter pipes into the hoppers of the 
mechanical stokers. A very complete system of coal-conveying 
gear has been installed by the New Conveyor Co for feeding 
these, and at the same time for dealing with the ashes from the 
boiler furnaces. 

Coal may either be delivered by barges on the canal basin 
which runs at right angles to the boiler house or by means of 
carts; if by the former means, the coal is discharged by hand 
on to a 24 in. band conveyor of the Robins type which runs 
the full length of the basin. This conveyor is capable of deal- 
ing with 60 tons of coal per hour, thus allowing three barges 
to be unloaded simultaneously. It runs at a speed of 200 ft. 
per min, ; the rollers are of cast iron, the top rollers being spaced 
5 ft. apart, and the bottom ones about 10 ft. apart. The end 
drums are 30 in. in diameter. At about 50 ft. from the delivery 
end the band conveyor is inclined upwards at an angle of 
about 20 deg. in order that sufficient height may be obtained 
for the weighing machine. This is of the “Ingrey” type 
and is entirely automatic in its action, recording the amount 
of coal brought in by the barges. The weighing machine dis- 
charges into a collecting box on the ground level, from which 
coal is led by means of shoots to the gravity bucket conveyors. 
When coal is brought to the station by road, the carts are 
unloaded directly into this collecting box, so that the coal does 
not pass over the band conveyor just described. 

The gravity bucket conveyors are two in number, each 
960 ft. long, but provision has been made for fixing a third 
conveyor (for use in connection with an auxiliary coal store) 
at a later date. They are fed by means of the shoots from 
collecting box through patent automatic fillers, and have 
each a capacity of 60 tons per hour when travelling at 
about 45 ft. per minute They consist of built-up steel 
buckets made of 1 in. plate suspended from pins in the chain at 
intervals of 2 ft. and are free to swing in any direction, so that 
they always maintain their vertical position, no matter what 
plane the chain travels in. The chain is of an extra heavy type, 
being of the double-strand stamped-steel pattern, and is sup- 
ported from the path rails by rollers, at intervals of 1 ft. 
At each corner, where the direction of travel is changed, 
heavy turned cast-iron wheels are fixed to reduce friction to 
a minimum. Roughly, the run of conveyors is as follows: 
On receiving coal from the fillers, the conveyors rise 
through weather-tight casings to a height of 46 ft. above the 
canal. They then turn at right angles and run parallel with 
the ground for a distance of 110 ft., passing over the canal and 
ash bunkers to a point immediately inside the walls of the 
boiler house. "They are supported on this plane by a bridge 
which rests on the main ash bunkers, and is protected from the 
weather by steel plates. Inside the boiler house they again turn 
upwards for another 20 ft., and resume their horizontal travel, 
passing over the coal storage bunkers which are about 240 ft. 
long. The driving gear is situated at the top corner of the 
boiler house next the canal, and consists of heavy steel-cut 
wheels driven by means of motors, the whole being mounted 
on a solid framework of steel and cast iron. At fixed points 
over the bunkers trippers are arranged so that coal may be 
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sion elbows. The economisers are fitted with the usual safety 
and blow-off valves, the vertical pipes are 9 ft. long and 4,9, in. 
diameter. The main flue dampers are so arranged that any 
one of the economisers can be isolated for cleaning purposes 
without stopping the whole installation. Tho scrapers of the 
four machines are worked by means of a motor and counter- 
shafting. The total heating surface of the pipes is 12,800 sq. 
ft., and the capacity 8,000 gallons. All the underground flues 
are lined with firebrick on the top and sides, and cast-iron 
dampers are provided for isolating sections of the flues as 
required for cleaning purposes. | | 

The pumps for the circulating water are contained in a sepa- 
rate pump house in the rear by the canal. They consist of two 
large steam-driven pumps, each capable of delivering 350,000 
gallons of water per hour for circulating water through the 
condensers attached to Belliss main generating engines, and a 
motor-driven centrifugal pump delivering 75,000 gallons of 
water per hour, the head being pumped against in each case 
being that due to the friction of the pipes and condensers, 
Each of the steam-driven pumps is of Messrs. W. H. Allen, 
Sons & Co.’s “Conqueror” centrifugal type, having suction and 
discharge branches 20 in. in diameter, each being fitted with a 
cast-iron impeller 40 in. in diameter, and steel spindle, which 
is p ig direct to the crankshaft of the engine. Provision 
Pipe Work and Economisers.— The steam piping and accessory | 1$ made for installing three further 20-in. steam driven pumps 
pipe work connected therewith was supplied and erected by | 28 required. bud 

евге, Stewarts & Lloyds. The system adopted is that of a | The pumps draw water from two distinct underground cul- 

verts, which are connected to the private basin of the canal by 
channels in which straining apparatus is fitted, and deliver 
water into a system of riveted steel piping 24 in. in diameter, 
running completely round the engine house, and supplied by 
Messrs. John Spencer. 

These pumping engines are of Messrs. Allen's two-crank 
two-cylinder double-acting compound enclosed high-speed type, 
running at a speed of 400 revs. per min. 

The motor-driven pump is also of Messrs. Allen's “ Con- 
queror" centrifugal type, having suction and discharge 
branches 9 in. in diameter, the casing being of cast iron. The 
pump is fitted with a cast-iron impeller 22 in. in diameter and 
steel spindle. This pump is capable of delivering 75,000 
gallons of water per hour when running at a speed of 680 to 
700 revs. per min., and is capable of working against a friction 
head of about 60 ft. It is direct coupled to an Allen 45 H. p. 
semi-enclosed motor. 

It should be mentioned that the whole of the structural iron 
and steel work in the station, amounting to about 2,500 tons, 
including the whole of the overhead coal bunkers in the boiler 
house, was supplied by Messrs. E. C. & J. Keay. 

The lighting of the station is partly effected by Cooper- 
Hewitt mercury vapour lamps, of which there are 42, each 
developing 1,800 c.p, supplied by the British Westing- 
house Co. Eight of the same firm’s Bremer 9 ampere clutch 
arc lamps, running on a 235 volt continuous current circuit, 
are also installed in the station. 


Sub-stations.—The complete scheme of distribution comprises 
five sub-stations, the positions of which were shown on the map 


discharged into any banker at will. On reaching the.end of 
the bunkers the conveyors descend to the basement and pass 
back in front of the boilers, receiving the ashes on their return 


Pon packing the canal end of the house the conveyors again 
rise to the level of the protected bridge and, passing back 
nnder the coal strand, deliver their ashes into either of the two 
ash bunkers, which are situated one over the roadway for 
loading into carts and the other over the canal for loading to 
barges. The conveyors, ou delivering the ashes, descend to the 
original level, and are again ready for loading with coal and 
going through the same cycle of operations. 

The ash bunkers mentioned above are each constructed of 
mild steel, and are supported by a heavy framework of 
joists, suitably braced and stiffened, each bunker having a 
capacity of 60 tons of ashes. The motors driving the plant 
are of the Electric Construction Co.’s make, one 16 H.P. motor 
being used for each of the two gravity bucket conveyors, 
and one 6 H.P. motor for the band conveyor. The shoots 
from the ash and coal bunkers are made of iin. mild steel 
plate, and at the top of each, for the purpose of cutting off the 
supply, is fitted a patent double віча door operated by levers 
and hand chain. Provision is made for adding accommodation 
for another 3,000 tons of coal in the future. 


series of steam headers normally coupled together, but which 
сап be isolated if necessary, into each of which four boilers 
and a corresponding group of generating plant are connected. 
The high-pressure steam section consists of wrought-steel 
lapwelded pipes of various sizes. The larger pipes have solid 
welded flanges, faced spigot and faucet, and the smaller sizes 
stamped steel flanges screwed and expanded on, faced plain. 
All Joints are made with Taylor’s corrugated coarse type 
copper Joint rings and Dixon's graphite. 
e principal feature of the installation is that all branches 
are electrically welded on by Messrs. Stewarts & Lloyds' well- 


back of > Babcock boilers, next to the wall, dividing the 
er and engine rooms, consists of a series of large headers 


The headers, each of which is served by f і 
| T8, our boilers, are of 
interest having been manufactured from 1 in. thick lapwelded 


8 exception of the central one, which acts as a drain project 


i "ips 
ance of 12 in. inside the headers, so as to prevent con- 


double bend expansi i 
pansion 
room and which 0 Т 


the bend are blanked off and act i 


connected b п а аз drain pockets, which are | on [page 1,001, Vol LVII.; these are situated at Parker- 
m trap. у small drain P!pes and run into a Lancaster marine | street, Edgbaston; Camden-street, Dudley-road; Scholefield- 
n the engi street, Saltley; Upper Trinity-street, Bordesley ; Court-road, 


Balsall Heath. 

The Camden-street sub-station, of which a section is shown 
in Fig. 6, is the first sub-station that has been completed and 
ш work ; but the equipment of the others will be generally 
similar. 

This sub-station consists of a machine room, in which are 
installed stationary transformers, rotary converters, boosters 
and balancers. On galleries running down each side of the 
machine room the switchboards are installed, the extra high- 
tension switchboard being on one side of the room and the 
low-tension switchboards on the other. Beneath the floor a 
cable tunnel runs down each side of the machine room, to ac- 
commodate the various incoming and outgoing feeder cables. 
A tunnel is also arranged underneath the static transformers 
for the purpose of providing the air blast required for cooling 
them. On the first floor, above the switch galleries, space is 
provided for accommodating the storage battery, which will be 


apwelded tube. 
velded 115 оши are welded on and the baffle plata 
Theo П down the inside of the tube. 


boiler ho end Suse, which runs parallel to the engine and 


to the sauare ds ure type, suitable for a pressure of 200 lb. 

gd in f ar parade a Metion consists of 1,280 tubes, 

being coupled: divided into three groups, the oups of pi 
pled together at the top and Bodo лун с. 
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used in connection with the lighting and private power supply 
across each side of the three-wire network. | 

The whole of the equipment, with the exception of the 
storage batteries and the combined balancers and boosters, has 
been supplied by the British Westinghouse Co. 

The four rotary converters are each rated at 300 kw., and, as 
compound wound, give 520 volts at no load and 540 volts at 
full-load. As shunt machines they are wound for 440 to 
520 volts at any load. The alternating-current side of the 


p 


first to accommodate the rotary converter panels, the second 
to accommodate the tramway traction feeder panels, and the 
third to accommodate the lighting and private power feeder 
panels. Balancer, booster and battery panels are also provided. 

Continuous-current balancers of 50 kw. capacity, fitted with 
boosters at each end, have been supplied by the Phenix 
Dynamo Manufacturing. Co., the boosters being used for the 


| purpose of charging the storage batteries, which have been 


supplied by the Electrical Power Storage Co., and consist of 


rotaries are fed from the secondaries of the 12 110 kw. air- 256 cells, arranged across each side of the three-wire cable 
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blast transformers at 295 to 320 volts, the high- tension side 
of the transformers being wound for the 5, 000 volts on the 
transmission line. | 


Induction regulators and inductances have been supplied for 


use in conjunction with the above transformers and rotaries on 


traction and lighting load respectively. This station also 
comprises three 15 kw. double-ended feeder booster sets of 
the Westinghouse manufacture. Each set consists of two 
direct-current generators coupled to a squirrel-cage induction 
motor, running at 750 revs. per min. These machines are 
capable of carrying 750 amperes at an E.M.F. from zero to 
20 volts inclusive. 

The blast for the transformers is provided by two 5 H. p. 
induction motors connected to blower fans of the Buffalo Forge 
Co.’s make, each fan delivering 6,800 cubic ft. of air per 
minute at 102. pressure per square inch. 

Two 50kw. Westinghouse transformers have also been 
installed for auxiliary purposes. 

The switch gear for the control of the above consists of an 
alternating-current board of 10 panels, also a continuous- 
current board of 44 panels. "These are of black enamelled 
slate with copper fittings, and were also supplied by the British 
Westinghouse Co. 

The extra high-tension switchboard is arranged with an 
operating panel in front and cubicles at the back for accom- 
modating the bus bars and the oil-break and isolating switches. 
The low-tension switchboard is arranged in three sections, the 


Fro. 6 
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, network, 19 cells at the end of each battery being used for 
regulating purposes. 
A full description of the switch gear in the station itself will 
. be given in our next issue. 
( To be concluded. ) 


SOME POINTS ABOUT SINGLE-PHASE MOTORS.* 


BY W. LANGDON-DAVIES AND F. B. O. HAWES. 


The title of this Paper will, it is hoped, be sufficient to prevent 
you from anticipating more than some brief sketches of a few matters 
of interest relating to single-phase motors. The types of motors dealt 
| with are those which are used on ordinary single-phase circuits, 
‚ supplying current for lighting and power, and not with those for 
traction, &c., working on special low-periodicity circuits. Тһе 
whole subject is full of interest, but only a small portion can be 
touched on in the scope of one Paper. 

One of the earliest, if not the earliest, motors run by a rotating 
field was that devised by Walter Bailey. In his arrangement the 
shifting of the magnetic axis of tlie field, commonly called the 

rotating field, was produced mechanically by means of a commu- 


tator, which, although attached to the rotor, really commutated the 
field and caused it to more or less rotate. Direct current was used. 
This machine is worthy of much the same admiration that one 
bestows on, say, “ Puffing Billy," when one considers the difficulties 


* Paper read before the Birmingham and District Electric Club on 
Saturday last. 
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motor starting 


different values. The idea of phase splitting was suggested by the 
results of some telegraph experiments. The stator and rotor were 
each ring wound, and had polar projections, siniilar to the field 
magnet of a direct-current motor. No worse way of building an 
alternating-current motor can be is die but if you remember 
that there was no common knowledge of the subject 15 years ago, you 
will realise that a pioneer had to discover these things for himself, 
and that his most useful discoveries arose from his mistakes. 

The next machine—which was a two-phase motor—was wound 
with two separate windings on alternate poles for each phase. Two 
phases were obtained from a single-phase supply by the now common 
means of inserting & choke.in one winding and a non-inductive 
resistance in the other. The rotor was a squirrel eage. This 
machine required a very large current to get it to start, and was very 
inefficient, and naturally had a very low power factor. 

Realising that salient poles had serious diadvantages, the next 
machine was made with slotted tunnel windings with one pair of 
tunnels for each pole. There were two sets of poles wound with 
two separate windings, each winding being upon alternate poles. 
Roth sets of poles and windings were used at starting ; a variation 
of phase between the two sets was obtained, as before, by inserting 
a non-induetive resistance in the one set and a choke in the other. 
When the speed was nearly synchronous, one set of coils and the 
realstance and choke were cut out of the circuit and the machine 
ran as a single-phase motor. This machine, again, took a very 

0 eurrent at starting and was very inefficient. 

3 apparent that the idea of having separate poles was a 
ntal error. Separate poles may be considered as producing 
an effect on the rotor somewhat like that of a ratchet and toothed 
wheel, whereas what is required is a magnetic action u Dn th 
rotor which may be likened to the bristles of brush 15 ; 
asenin li : a brush continuously 
i d ot d ас „е канш of the rotor is produced by the 
m : Á А 
боон a field resting on that of the sator Then the cel рт 
revolving at nearly synchronous speed the axis of its field should be 
tt nearly as possible 90 deg, behind the axis of the stator field in th 
case of a two-pole machine. This cannot be th ee he th à 
are separate poles, because there are points tees NEC | les 
ын the rotor has no effective return path Te Ais e videt, 
оа m whole of the interior surface of the stator must 
hime when running as well as when starting. In 
r such was not the case. 1 ing it wi 
when the al e. In starting it will be seen that, 
is ‘tornate sets of poles were at zero, the were iner“, and 
en running one set of poles was permanent! 10 t PUDE 

a machine was re-wound so that th jaune i 
coils each enel at the starting and running 
ment both osed the whole magnetic circuit. By this arrange- 
running, or е er dpi fields of the rotor and stator = 
to pa the Бони пр by the two windings when starting— 
шей together very unorthodox manner—were better 

„Бе hos ерчип atany moment when the 
machine was a reat improvement on 5 are le 
mer ch did really useful wort. An m anani polt t io 
windi mind as regards this machine was th en lara of the 
: ings surrounded the wholo of e $ гае at every turn of the 

wing to the varying reluctan = of the poles. Consequently, 
minimum at the centre ate : 5 field varied in density from a 
in ob cao st n wd e 
1 way of efücienoy. Th . notor left much to 
pings having four al Miah e next machine was built up 
on the previons ШОШ ots per pole, this was a distinct advance 
l4 years back, At the ев. these early efforts were made some 
the pioneers of ibe aaa e гаа to the knowledge gained 
rs is more a : » he building of good single-phase 
mechanical ian an electrical problem, Dus 


EE 


to be in the proportion of 3 


Four properties are essential to.& good single-phase motor— 
саву» о а high power пош, (8)it should not 
overhea ou eating does not always indicate ineffici ; 
it should be ЕА sound. on ee 

There аге two other properties which bre commercially useful, but 
have no other importance—-& motor should be cheap and should look 
attractive. The last faetor is a very variable one and we have not as 
yet found any reliable formula for it. | 

Dealing first with high power factor. The power factor of a 
motor matters but little to the consumer. He need not consider 
what current ebbs and flows through his meter, he only regards 
the watts the meter registers against him. Further, the additional 
amount of copper required adds nothing to his working costs, and 
but little to his capital outlay. Up toa certain point, however, it 
does matter to the supply station inasmuch as it entails more loss 
on the conductors, or, to put it another way, more copper to supply 
the same power at a lower power factor. 

The efficiency of a motor is not essentially important to the 
supply companies, the more watts per horso-power it consumes the 
better in some ways for the supply company. We do not for a 
moment suggest that a supply company would, or, in our experience, 
ever has attempted to, get inefficient motors used by its consumers, 
but we do wish to impress upon you the relative values of power 
factor to efficiency in a commercial sense. 

The term power factor is in itself misleading. It suggests to 
many people that a high power factor means a high power of some 
kind, whereas what it really means is that a machine which is 
described as having a high power factor is one which really requires 
a small magnetising current, and for that reason we prefer to call the 
wattless current the magnetising current. All motors require a 
magnetising current, even direct-current motors, but the difference 
between the magnetising current of a direct-current motor and that 
of an alternating-current motor is that in the direct-current motor 
the whole of the current is wattful, if we may use the word, whereas 
in alternating-current motors the bulk of the current is wattless. 
In the case of the direct-current motor, the whole of the magnetising 
current is recorded in watts on the meter through which the motor 
takes its supply, whereas in the case of the alternating-ourrent 
motor none of the really magnetising current is recorded. The 
only portion of the alternating current which is recorded is that 
which either does useful work or is dissipated in hysteresis, 
mechanical friction, Foucault currents and copper losses. Jn the 
case of the direct-current motor, however, the magnetising current 
may be very small, whereas in the alternate-current motor the 
magnetising current must be comparatively large. The logs on the 
mains between the supply station and the meter is С, therefore 
the smaller the current supplied to the motor for a given horse- 
power the cheaper the supply will be. 

It is, therefore, advisable on general grounds to have as small a 
magnetising current as possible. It is not a difficult thing to pro- 
duce an efficient alternating-current motor, provided the amount of 
magnetising current can be ignored. The chief losses are due to 
Foucault currents, hysteresis and СБ in the copper. Good lami- 
nation of the magnetic circuit reduces the Foucault currents. 
Good quality of material reduces the hysteresis currents as well as 
the reluctance. Plenty of copper reduces the copper losses. | 

The third requirement is the one that gives tho most trouble in 
construction, for the larger the amount of copper wound the more 
difficult it becomes to keep down the reluctance of the magnetio 
circuit, and therefore to keep down the magnetising current. 

There are three ways employed for getting the wire on to the 
iron: (1) Open slot winding (sometimes with former wound coils); 
(2) tunnel winding; (8) combinations of the two. . 

Open slot winding decreases the area of the air gap fır a given 
diameter of rotor. Tunnel winding is apt to increase the magnetic 
leakage. Both of these increase the required magnetising current 
in proportion to the power obtained, therefore various compromises | 
are used. 

The length of the air-gap is а most important factor in reducing 
the required magnetising current. It can, in practice, be reduced 
to as little as 9 in., but with so small an air-gap as this the rotor 
must be very accurately centred. If it were 11 in. out of centre, 
this would cause the length of the air-gap on one side of a diameter 
to 5 of the gap on the other side; a 
serious concentration of the field to one side of the rotor would 
result, thereby producing a considerable and useless side pull which 
would impair the starting qualities of the machine. This side pull 
is most serious in a two-pole machine. 

Ordinary bearings soon wear to the extent of ji, in., and the 
absolute necessity for some better bearing was demonstrated. The 
bearing whicb, in our opinion, best supplied the necessity was one 
constructed by our company, which waa of highly polished cast 
iron, a steel spindle being employed. The bearings were ring lubri- 
cated and worked exceedingly well if kept properly lubricated and 
clean. For example, the company has now a 6-B.H.P. motor running 
in their works which has been going for 10 years, and the bearings 
have never yet been touched. Unfortunately these bearings had 
to be given up because it was found impossible to ge! the general 
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user to attend sufficiently to the lubrication, especially in seeing that 
dirt was kept out of the oil. In the case of starting а new machine, 
it was absolutely necessary to see that the oil was working well 
through the bearings before running up to speed, as if they were 
dry it only took a fraction of a second for them to seize. | | 

There have been cases in which the users filled up the oil box, 
which was fitted with a ring lubricator, with grease, and then 
switched on. The shaft seized, naturally, almost at once, and they 
could not be convinced that this was the result of their own neglect, 
but regarded the motor as a very bad machine electrically and 
mechanically. Good phosphor bronze bearings have, however, 
been found to satisfy the general conditions. 

Passing on to the consideration of rotor winding, it is absolutely 
necessary, in getting on the requisite amount of copper, to keep the 
area of the air-gap as small as possible. The earliest form of short- 
circuited induction rotors were wound (if it may be called winding) 
by thrusting a number of copper rods through holes in the rotor 
and soldering them to copper rings at the two extremities of the 
rotor; this was known as а squirrel-cage rotor. The holes in the 
rotor were placed as near the periphery as possible to avoid magnetic 
leakage. 

Such a rotor may give trouble in construction, inasmuch as it is 
difficult to ensure that the copper squirrel cage is exactly concentric 
with the magnetic circuit of the rotor. Although the rotor might 
be mechanically balanced, it is possible for there to be a squirrel 
cage of copper inductors moving eccentrically to the field, which 
will produce starting difficulties. If the rotor is wound either with 
copper rods or bars in open slots, troubles arising from eccentricity 
of the copper produce little or no effect. After some years of expe- 
rience and experiment my company has adopted for its short- 
circuited rotors a form of open slot winding. The slots can hardly 
be called slots, they are more of the nature of saw cuts, which are 
filled with copper strip. By this form of construction sufficient 
copper is put upon the rotor and a large area of air-gap maintained. 

Passing on to the third property that a motor should possess— 
namely, that it should not overheat—you will remember that we said 
this did not always indicate inefficiency. This can be readily under- 
stood if you consider that if a well-designed motor which ventilated 
itself were shut up in a box it would soon overheat. The question 
of heating is one that requires careful consideration. If the efficiency 
is not affected it does not really matter how hot & motor gets, 
unless its temperature is such as to cause damage to itself or its 
surroundings. For instance, picture a 100 в.н.Р. motor of 95 per 
cent. efficiency. The remaining 5 рег cent., or 5 B. H. p., whatever way 
you like to take it, has to be dispersed in heat, and it is essential 
that this heat should not produce in any part of the motor 
such a temperature as to become destructive to the insulation or 
any other part of the machine; but it should be understood that, 
provided the temperature of a motor is not sufficiently high to be 
either destructive to the machine or its surroundings, its actual 
thermometric measure does not matter. . 

This brings us to the question of ventilation, which is a most 
important ope, and we venture to say much more difficult in an 
alternating than in adirect-current motor. The ventilating spaces 
between the pole pieces do not exist in an alternating-current 
motor, and as the stator has to completely surround the rotor there 
are no spaces for the air to circulate in. It will be seen from the 
rotor on the table that a circulation of air is produced by providing 
the rotor with blades. These throw the air out from the centre 
and are shaped so that the same effect is produced whichever is the 
direction of rotation of the rotor. | 

So far we have only considered short-circuited rotors. These, of 
course, have a comparatively small starting torque per ampere. It 
should be remembered that 1t is only the starting torque per ampere 
that is of importance. An ordinary squirrel. cage rotor can be made 
to give a large starting torque if the stator is so wound as to give it 
а large current. | 

The efficiency of а motor when running up to speed is also a 
[oat worthy of careful consideration. In such cases as cranes and 
lifte, where the motor is practically always starting, it is especiall 
important that it should be efficient when running up to speed. 
This is not so, however, when a motor is used to drive the shafting 
in a factory, and is only started up, say, twice a day, the time of 
getting into speed being a minute fraction of the total time the 
motor is in action. 

À larger starting torque is obtained per ampere where the rotor 
has slip rings and a resistance is introduced into the rotor circuit. 
This, however, introduces complications. Mr. H. M. Hobart, in his 
book on electric motors, admirably sums up the case. Не “ would 
employ the squirrel.cage type of motor much inore generally as 
having such great advantages on the score of simplicity, robustness, 
better economy in operation, &nd cheapness in manufacture, as to 
justify its use, not only in very small sizes, which is the present 
practice, but also in practically any size, in fact, limiting the use 
of slip-ring motors to special cases. It is true that squirrel-cage 
rotors must be started with little or no load, and even then must be 
started from а compensator, in order to limit the starting current 


to a permissible amount, but by the use of mechanical devices 
designed to apply the load after starting, they are made not only 
equal to, but more satisfactory than, the slip-ring motor, being 
characterised by higher efficiency, power factor and overload 
capacity, and requiring a minimum of attention. The slip-ring motor, 
on the other hand, is not only less satisfactory with respect to these 
constants, but it isinherently more expensive, more liable to break 
down, gives at the slip rings and brushes practically as much trouble 
as a commutator, and must have troublesome and expensive 
auxiliary attachments for internally short-circuiting the slip-rings 
and raising the brushes after starting. All these disadvantages are 
encountered simply in order to obtain improved starting.“ 

So far we have chiefly discussed some mechanical points about a 
single-phase motor, but the question of starting at once brings us 
to the unseen, and, we venture to say, the most important, considera- 
tion—viz., the rotating field by which the motor is started. Sup- 
posing a rotating field to be set up in the motor, in order to obtain 
the best results its speed of rotation should be perfectly constant, 
and it should not vary in strength during each revolution. This 
result is practically unobtainable in a split-phase motor, as certain 
compromises have to be made. For example, take the case of a two- 
pole machine, and consider what is really required to produce a 
rotating field. The field should be perfectly uniform in density all 
round the air-gap. This in itself is a difficult condition of affairs to 
produce in practice. Since tunnels of some kind must be used to 
contain the stator winding, it is obvious that the reluctance across 
every diameter of the air-gap is not uniform, and therefore the mag- 
netic field in the air gap cannot be uniform. Any want of uni- 
formity in the rotating field produces wasteful currents in the rotor. 
Modern methods have, however, reduced these irregularities by 
careful design. 

There is, or was, one difficulty in getting single-phase motors to 
start which we think will interest you, although with modern alter- 
nators it is a thing of the past. We refer to the wave shape of the 
alternating current supplied to the motor. Some of the most 
astonishing results may arise from irregular wave shapes—viz., 
those which are not sinusoidal. For instance, with a double.crested 
wave, & condition which frequently used to occur in practice, the 
resultant magnetic field would not only cease to revolve, but twice 
in a revolution it turned back against the direction of rotation of 
the rotor. It is obvious that under such conditions there will be 
great difficulty in getting the rotor to run up to speed. The whole 
of this subject is so extensive that it is impossible to know when to 
stop, but it is hoped that the above points will be of some interest. 

This Paper was amplified by diagrams drawn on the blackboard, 
and also a motor with its rotor beside it, and a new type of startin 
switch having no voltage and overload releases were shown. | 

The discussion was opened by Mr. JECKELL, the chairman, who 
agreed as to the advantages of short-circuited rotors over those fitted with 
slip-rings, and advocated ball bearings for motors. He was also of 
opi mon that appearance was an important factor in their commercial 
value. | 

Mr. SMITH confirmed the views expressed relating to irregular wave- 
shape of the supply and its effect on the motor. | 

Mr. MERCER’S remarks were chiefly on the details of the motor 
shown, and touching on the subject of heating rcferred to the high 
rating of some foreign motors. 

Mr. MARKS was not an advocate of ball bearings for mo'ors. 

Mr. HULSE emphasised the recessity for careful centralisation of the 
rotor. 

Mr. FERGUSON stated that on his circuits at Redditch he had a large 
number of single-phase motors, and agreed with the other speakers as to 
the advantages of the short-circuited rotor. 

The discussion was briefly replied to by the authors. 


BRUSH CONTACT RESISTANCE.* 


BY E. ARNOLD. 


In a graphical representation of the results of investigations on 
the contact resistance of brushes it is most convenient to plot the 
potential drop AP over the brush contact against the current 
density S,; or the quotient AP/S, may be considered and termed 
the resistivity of the contact. In the latter case, however, it is 
important to remember that we are not dealing with an ordinary 
resistance, as Ohm's law is not obeyed. The value of AP is deter- 
mined by (1) the material of the brush and commutator or slip- 
ring, (2) the current-density (S.), (8) the direction of the current, 
ч) the temperature of the contact surfaces, (5) the chemical con- 

ition of the surfaces, (6) the contact pressure, (7) the peripheral 
velocity and (8) the nature of the current (whether continuous, 
alternating or unidirectional fluctuating), | .— Eis es oe 

Further, AP is influenced by.the. 5 of brush- 
Бома and machine, and hence by the; design, of commutator an 
macnine. . Eod rotor "EN - 


> Abstracted from the Elektrotechnik und Maschinenbau, July 29, 1906. 
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represen diagrammatically the arrangement of apparatus 
E ш нгаб Electrotechnical Institute for continuous- 
сотеоќ brush contact experiments. A battery of secondary cells 

eurrent through a variable resistance, an ammeter, A, and 
reversing switch U,, to the brushes В, and В, which press against 
‚йрт. AP is determined by means of the voltmeter V which 
may be connected through the reversing switch U, to B,—the brush 
under test—on the one hand, and the mercury contact Q (which is 


brown коолор while the other becomos 
colour effect is reversed by reversing the current. The slip.ri 
which acts as anode becomes the more strongly oxidised РЭВ 
Temperature plays & very important 
contact resistance, AP decreasing as the tem erature ri 
As regards the effect of contact pressure, it is found that AP 
decreases, rapidly at first, then more slow! y, With increase of pressure. 


in connection with the slip-ring) on the other. 


Ра, 1.—ÀRBANGEMENT OF EXPERIMENTAL APPARATUS. 


If by means of the above apparatus the function AP=/(S,) be |. 
77 for s certain direction of the current, and then by means of 
ı the polarity of the brush be reversed and а new set of readings |: 
obtained, then it will be found that the two sete of readings lie along 


diferent curvee—t.¢., the value of AP depends on the polarity о 


the brush. It is important, before taking any set of readings, to 
ш for a sufficiently long timo to allow everything to reach a steady 
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I~Carve fot Copper Br ushos. II—Curve for Bou’ renux Brushes, 


Fio, 2, 


ме, In the case of homogeneous carbon brushes, it is found that 
greater resistance is obtained when the current flows from 
bon. This is in accordance with the frequently observed 
gradually loaded up sparking first 
only. In the case 

и пиа] сагђоп brushes, the relation connecting the magnitude of 
Contact resistance with the direction of the current is а variable 


bet that when a machine is 


its appearance at brushes of one polarity 


one, differing from one type of brush to another. 


Ampercs per Square Cent 
Lr metre, 
Al- nps to Brush, П, LU—Bru-h to Slip-ring. 


Fio, 3.— Le CARDONE 2 Bnos nes. 


ші ' ` 
is the chemical — of t connection with brush contact resistance 
freshly polished, th "ul rubbing surfaces, If the slip-ring be 


the ring be BM hye б resistan 
Aran to'be 
чей brad e 


ce is at, first small ; gradually 


son en & constant value. 
the rings freal] le With its own 
Where the ee 1t is observed after a time that the slip- 


Ows from metal to carbon acquires a dark- 


rown coating of oxide, ard AP 
If the brushes 
em parts of the elip-ring surface, or if 
“ring, then on starting with 


Some typical results of careful tests are embodied in Figs. 

3. Fig. 2 shows the relation connecting AP with Pa rec 
brushes (curve I.) and Boudreaux brushes (curve II.). The curves 
given in Fig. 8 refer to two samples of “16 Carbone Z" carbon 
brushes, curves I. and I.’ relating to the direction of current ring- 
to- brush and curves II., II.’ to the direction brush-to-ring. i 

An interesting experiment was tried on the effect of &bnormally 
high current-densities. A carbon brush was eut to the shape shown 
in Fig. 4 and the current was gradually increased. With a current. 
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density of 465 amperes per square centimetre the middle portion of 
the brush commenced to glow, and at 500 amperes per square cen- 
timetre a white heat was reached; nevertheless, the surface of the 
ring remained absolutely dark and no sparking could be detected. 
This shows that sparking at a commutating brush cannot be caused 
by high current-density alone. 7 

As bearing on the process of commutation, experiments were 
next tried with alternating currents. Instantaneous values of AP 
corresponding to different instantaneous values of the current were 
obtained by means of a specially-designed contact maker capable of 
giving a contact of extremely short duration The results (obtained 
with a “le Carbone Z” brush) are embodied in the curves of Fig. 5. 
Curves I., II. connect instantaneous values of AP with instan- 
taneous values of S, when an alternating current corresponding to 
an R.M.S. current-density of 19:8 amperes per square centimetre 
was used, I.’ referring to the ring-to-brush and II. to the brush-to- 
ring direction of instantaneous current flow. Curves I.” and II.” were 
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obtained in а similar manner, but using an undulatory current— 
obtained by the superposition of an alternating on а continuous 
current — oorresponding to an R. M. S current-density of 12:9 amperes 
per square centimetre. For the sake of comparison there are given 
in the same diagram the curves I. (ring-to-brush) and IT. (brush-to- 
ring) for continuous currents, and the curve IIT. for alternating 
currents (relation connection R.M.S. AP with R. M. S. S,). The 
curves show that, in dealing with commutation problems, the 
function AP,=f(Sur), where AP, is the instantaneous valus of AP 
and S,. the instantaneous current-density, may be approximately 
represented by a straight line passing through tho origin, so that 
we may write 
AP. = Re Sas 


. ; t 
where R. is a constant equal to AP/S, for a continuous curren 
which is numerically equal to th? R. M. S. value of the current 
undergoing commutation, 
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THE EFFECT OF THE HIGH-EFFICIENCY INCAN- 
DESCENT LAMP. І 


There seems to be some misapprehension in certain quartera 
as to the effect that may be produced by the successful develop- 
ment of a highly efficient incandescent lamp. Fears are some- 
times expresséd that, if such lamps as the tantalum come 
into general use, or if some form of tungsten lamp shows such 
good results in pradtice as the laboratory tests foreshadow, 
the effect will be very gratifying to the consumer, but far 
from satisfactory for the supplier of electrical energy. This 
idea is due, no doubt, to the fact that the charge made to the 
consumer is for power, not for light, and consequently, if the 
power for a given amount of light is reduced by a more efficient 
lamp, the charge becomes less. 

That such fears are groundless may be seen most readily by 
referring to the analogous case of the incandescent gas mantle. . 
The position of the gas companies would certainly not have 
been so prosperous as it is at present but fer the advent of tho 
mantle. The competition of the electric fight would have been 
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fet much more keenly. No doubt for the same amount of 
light less gas has been usod, but the business of the gas com- 
panies has nevertheless increased, and the fact that one of them 
recently supported the defendant in a gas mantle infringement 
case is an indication that they have no wish to restrict the free 
use of economical devices for gas lighting. 

There is one rather important point that must be borne in 
mind in considering this question, and that is the minimum 
andlepower that is obtainable commercially. For a great 
many purposes an 8с.р. lamp gives all the light that is 
required, and when that is insufficient a more pleasing effect 
obtained by using, say, three lamps of 8 с.р. than one of 
Hep. Where the 8c.p. lamp is not powerful enough the 
16 p. lamp, singly or in groups, is usually to be preferred to 
lamps of higher power. Generally speaking, the more sub- 
divided the light the more pleasing is the effect, and if the 
light could be so far subdivided as to be spread over the 
viole of the ceiling efficiontly the result would be ideal. N ow, 
the higher the efficiency of a filament lamp the greater is the 
dificalty of making a lamp of low candle-power, the more so 
that the tendency is to use the highest pressures permissible for 
supply. This difficulty is apparent, for example, in the Nernst 
lamp, in which filaments for less than a quarter of an ampere 
have not been made commercially. On low pressures this size 
gives a comparatively low candle-power, but the effect of the ends 
of the filament reduces the efficiency, and on higher pressures 
the candle-power becomes proportionately increased. In metal- 
flament lamps it is dificult to get the metal so finely drawn as 
b give the required resistance in the necessarily short length, 
ud therefore such lampe for a pressure of 220 volts are likely 
w give not less than 50 to 60 candles. It follows, therefore, since 
the high-efficiency lamp is likely to be of a considerably higher 
candle power than those in general use, that there will be no 
npid replacement of the carbon lamp. When much light is 
required high-efficiency lamps will no doubt be used, and the 
energy consumed will be reduced, but in those cases where 
the light required is small the carbon lamp will remain; or if 
is replaced the light will be increased, and the energy con- 
tuned will not be much affected. Quite apart from these 
"asong, however, human inertia will prevent anything in the 
"iy of a rapid change. 
аа à popular tendency to look upon the suppliers 
spy of 1 as concerned with light alone, whereas the 
be á ne an important part of the business, and 
ЖЕШ. “| è more important this branch b ecomes the 
rin RUE be affected by any falling off in the 

"ep ҮП e use of more economical devices, 
| Tom the iind of present consumers, there is the 
competing with the gas companies for con- 
wem in the future, Here the high-efficiency lamp will prove 
eradvantages of cher certain class to whom the 
m electric light may not appeal dufficiontly to 
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were put upon the market, there is no reason why the lighting 
of such thoroughfares should not be effected electrically as 
cheaply as with gas, and without the disadvantage of the 
frequent renewals which are necessary with the mantle. 

It may, therefore, be fairly concluded that the advent of the 
high-efficiency lamp will not cause any decrease of the load on 
electricity generating stations. There might possibly be a some- 
what less rapid increase in the output than has been the case 
in recent years, but evena falling off of that kind is improbable 
for some years to come, SO 


ААМ 
THE OPENING OF THE MUSPRATT LABORATORY 


The new laboratory for the study of physical and electro 
chemistry, which was opened by Sir William Ramsay at 
Liverpool on Saturday last, in the presence of a distinguished 
gathering of English and foreign chemists, forms a notable 
addition to the institutions now existing in this country for 
the teaching of chemistry in its higher branches. In some 
respects the laboratory may be said to institute a new departure 
in English chemistry, for the study of physical chemistry and 
of electro chemistry has, up to the present time, been chiefly 
carried on in foreign universities, One has only to mention 
the names of Arrhenius, Kohlrausch, N ernst, Ostwald, Julius 
Thomsen and Van't Hoff to seo how largely modern theories 
of chemistry have been influenced by the work of foreign 
chemists. The recognition of the „ion, and the laws which 
govern it, are chiefly due to the research work of the men 
named above, and of those who have come under their influence, 
while English chemists have taken comparatively little part 
in the development of these newer theories of the constitution 
of matter, Victoria University, Manchester, and Firth College, 
Shetfield, have done something to meet the demand for addi- 
tional facilities as regards the study of electro metallurgy, but 
up to the present time there has‘been no college or laboratory 
in the United Kingdom hich offered all the facilities and. 
appliances that were roquired for satisfactory research work in 
19 5 and electro chemistry. 

This position may have been partly due to lack of approcia- 
tion of the importance of these newer branches of study. But 
it must be borne in mind that the greater number, if not all, 
of our universities at the present time are suffering from lack 
of funds, and are unable to mect all the demands made upon 
their resources in connection with their teaching work. It is 
only by the munificence of individuals that any real progress 
in extending their educational equipment and advantages їз 
now being made. | 

Liverpool University has in the past been largely indebted 
to the generosity of private citizens for the endowment of 
chairs and erection of laboratories for the study of certain 
specialised branches of science, and the latest gift is only one 
of a long series by which the University has been enriched and 
more adoquitely equipped for meeting the modern demands. 
The chait df physical chemistry was endowed two years ago 
by Sir John Brunner with a gift of £10,000, and Dr. Donnan, 
‘who had studied in Germany, and later under Sir William 
Ramsay, was appointed . professor. No suitable buildings or 
laboratory could bo provided by the University for the new 
professor, however, and Dr. Donnan and his students were: 
relegated to an underground laboratory in which the work was 
carried on under difficulties of various kinds. Twelve months ago 
Mr. E. K. Muspratt, of Seaforth Hill, generously offered to pro- 
vide a sum of £10,000 for the erection and equipment of suitable 
laboratories for the study of physical and electro chemistry. The 
opening ceremony on Saturday last marked the completion of 


thay would ba pogi ae ; this building, although the equipment of machinery and appa- 

à н consoqualtly УКУН, M 5 . is ratus is still incomplete Tio tied building with its equip- 
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the existing chemical laboratories of the University in Brown- 
low-street. It is a striking building of four stories in height, 
surmounted by four stone cupolas which serve as draft exits 
for the ventilation of the building. The following rooms are 
provided for in tho building: Basement—Dynamo room, 
battery room, store, large furnace room, research room. 
Ground jloor.—Lectu'e room, with accommodation for 90 
students, library, workshops, preparation room, photographic 
room. First floor.— Elementary laboratory, with accommoda- 
tion for 91 students, optical room, instrument store room, 
research room for members of staff, research room for two 
students and balance room. Second floor.—Senior laboratory, 
with accommodation for eight students, research room for 
members of staff, three additional research rooms, with accom- 
modation for six students, balance room. Hocf.—Lavatory, 
distillation room, store and small roof laboratory for experi- 
ments producing noxious gases. 

The laboratory contains accommodation for 43 students, 
with an exceptional number of rooms which are to be devoted 
to research work. 

The following details of the general fittings and equipmont 
have been kindly supplied by Prof. Donnan. 


General Fittings:—The benches are supplied with gas, water 
and electricity, but not with vacuum, compressed air, or steam. 
Close to each working bench is a fireproof slab, composed of com- 
pressed red Ruabon tiles set in cement. This material is used 
throughout instead of slate, except for supports for balances. 
For the floors of fume chambers slabs of white-glazed fireclay 
are employed. The fume chambers are ventilated by separate 
shafts of glazed earthenware pipe ; the draught is obtained by 
gas burners. Tho same system is employed for the general 
ventilation of the rooms, mechanical ventilation by exhaust 
fans being considered unnecessary. The floors are constructed 
of concrete carried by вісе] joists and girders, and are covered 
with a layer of coke breeze and cement, to which the wooden 
flooring is nailed. In the basement the floors are finished with 
coment and granito aggregate. The waste channels are set in 
the concrete, and are constructed cf sections of glazed Doulton 
half-piping, jointed with cement protected by china clay and 
pitch. The walls are finished with plaster, the ceilings with 
Portland cement; both walls and ceilings are provided with 
wooden fixing battens. Rooms intended for ordinary teach- 
ing work are fitted with working benches of the usual type, 
but several of the research rooms are arranged for movable 
tables, so as to permit of greater flexibility. 


Lighting. The main lighting is effected by brackets or pen- 
dants carrying incandescent gas burners, but the fume chambers 
and certain rooms are lighted with tantalum electric lamps. 

Electrical Installation. — Current is supplied from the Cor- 
poration mains at 460 volts, and this is employed to drive the 
motors of the following three direct-coupled motor-generators : 
(1) 80 kw. direct-current generator, supplying current at 80 
to 100 volts; (2) 10 kw. charging set, consisting of two 
machines on same axis, each giving 250 amperes at 20 volts; 
(3) 80kw. alternator, with two windings, to give 1,000 
amperes at 80 volts or 500 amperes at 150 volts. The charging 
set is employed to charge (in sections) a battery of 36 Tudor 
cells, arranged in six sets of six cells; vertical cables carry the 
current from the generators (1) and (3) and from the cells to 
four distributing exchange boards arranged on cach floor. Each 
working bench is provided with a circuit (to carry 50 amperes) 
running to the corresponding distribution board. Here, by 
means of flexible connections, the bench circuit can bo con- 
nected up with the various voltages. 

Three wires run from the battery switchboard to each of the 
three exchange boards, and by means of flexible connections 
each of these sets of three leads can be connected up on the 
battery switchboard so as to supply each exchange board with 
current at 4, 8 and 12 volts. To secure greater constancy of 
voltage the battery is divided up into sets of six cells, so that 
each floor may have the use of a separate set of colls. Arrange- 
ments are also made whereby the cells may be put into series or 
parallel for special purposes. In order to obtain relatively 
heavier current at lower voltages a cable to carry 1,000 amperes 


is run from the battery switchboard to the room intended for 


furnace operations. 


boards. 


The cable and wires which are not rubber-insulated are run 
on porcelain insulators, attached to the walls and ceilings by 
wooden battens, so that all wiring is exposed. To reach the 
centre benches the wires are dropped from the ceiling to the 


bench, so that no wires are carried in the floors. In addition, 


the benches are supplicd with 10 ampere plugs connected with 
the 280 volt town mains. Tho wiring of these is rubber 
insulated and enclosed in wooden casing. The fuses for the 
plugs and bench circuits are situated at the top of the exchange 
The panels of the latter are of marble, whilst the 
terminals at the benches are fastened to slate panels. | 

The architects of the new laboratory are Messrs. Willink 


& Thicknesso, of Liverpool; the electrical machinery is being 
supplied by Messrs. Siemens Bros. Dynamo Works (Ltd.); 
while the wiring and switchboard work is being carried out by 
Mr. H. S. Martin, of Liverpool. 
Helsby Cables supplied the distributing wires and cables. 


The British Insulated and 


THE OPENING CEREMONY. 
The opening ceremony on Saturday was carried out in the 


arts theatro of Liverpool University, in the unavoidable 
absence of Lord Derby, Vice-Chancellor Dale being in the 
chair. A very large number of English and foreign chemists 
had accepted the invitation of the University to be present on 
the occasion, among others on the platform being Prof. Ost- 
wald, of Leipzig ; Prof. Abegg, of Breslau; Prof. Goldschmidt, 
of Christiania; Prof. Cohen, of Utrecht; Prof. Thorpe, of 
London ; Prof. Divers, of London ; Prof. Kuenen, of Dundee ; 
and Prof. Frankland, of Birmingham. Letters of apology and 
regret were received from Sir Henry Roscoe, Sir Edward 
Lawrence and Sir David Gamble, while Profs. Bredig, of 
Heidelberg, and Guye, of Geneva, telegraphed to express 
their good wishes for the success of the laboratory. 


Mr. E. K. Muspratt, in formally making the presentation of 


the laboratory to the Vice Chancellor as representativo of the 
University, gave his reasons for having selected a laboratory 
of physical and electro-chemistry. 
believed greatly in the value of research work, and he was of 
the opinion that tho future progress in chemistry was most 
likely to occur in tho realms of physical chemistry. Sir John 
Brunner had endowed the chair of physical chemistry ; he now 
provided the professor and students with a home, and since 
many of the business men of Liverpool might think the study 
of physical chemistry of little practical value he had included 
in the new laboratory facilities for electrochemical and electro- 
metallurgical work. 


In the first place, he 


The Vice-Chancellor, having acknowledged the gift in a 


graceful speech, Sir William Ramsay was presented with the 
key, and formally declaredthe building open, the actual opening 
ceremony being omitted owing to the unfavourable weather. 
This, said Sir William Ramsay, was an age of specialisation, 
and although specialisation might be good for the community, 
he had doubts whother it was equally good for tho individual. 
Specialisation tended to discourage thought, and British 


academie institutions in the past had unfortunately been built 


up upon the system of stimulating thought in the students as 
little as possible. Knowledge was assimilated rather than 
won by thought. 
to stimulate young men to indulge in conscious instead of 


In his opinion the duty of a university was 


unconscious thought, and research work was the most efficient 


means for attaining this end. The chief aim of the professor 


of physical chemistry in that University should therefore be to 
make his students think for thomselves He advised the 
students who came to work in tLe new laboratory to keep up 
their knowledge of inorganic and organic chemistry, and in 
this connection referred to the presence by his side of Prof. 
Ostwald, of Leipzig, the natal author of the Lehrbuch 
der Allgemeine Chemie," and the bibliographer of physical 
chemistry. In the history of man there had never been an age 
equal to ours for scientific progress, and the renaissance of 
literature and poetry in the Elizabethan age found its counter- 
part to-day in the world of scienco. 

Within 25 short years they had seen a new.chemistry develop 
—the chemistry of the ion, — and. they were now eagerly 
following the growth of the chemistry o£ the electron. Truly 
events were following thick and fast upon one anothor, and 
they were getting nearer to finality, but were still infinitely 
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closing his address Sir William Ramsay ex- 

id d his ol for the honour done to him in asking him 
nt British chemists on that occasion, and expressed 
his good wishes for the prosperity of the laboratory and its staff. 
Sir John Brunner and Prof. Donnan proposed and seconded 
the vote of thanks to Sir William Ramsay, and the large 
audience then separated to inspect the laboratory and to 
e of afternoon tea, kindly provided for them by the 


tore 


‘niversity authorities in the botanical and zoological museums. 


At 5 o'clock the larger portion of the guests reassembled in the 


theatre of the Zoological Museum to hear a lecture from Prof. 


Ostwald, of Leipzig. The noted chemist took as his subject 


“The Relation of New Facts to Old Theories,” and discoursed 


for nearly an hour, without notes and in the English tongue, . 


upon the relation of modern discoveries embodied in what is 
known as the “‘phasen-lehre” to the old Dalton atomic theory. 

According to the lecturer, there are no such things in naturo 
as pure substances; these are mere ideals of the chemist, useful 
as standards for scientific work, but seldom or never handled 
by the chemist. All substances were in reality mixtures, and 
if homogeneous, came under the phase laws—first discovered by 
Willard Gibbs in America, and later re-discovered in this 
country and in Germany. The laboratory of physical chemistry 
which they had opened that day would be able to bear a share 
in the investigation of problems connected with this ** phasen- 
khre,” which was thus scen to dominate the whole of chemical 
scence. In closing, Prof. Ostwald referred to his recent visit 
to America, and to the course of lectures which he had been 
delivering to a gathering of teachers at Harvard University 
upon the ratiocinative method of teaching chemistry. 

On the evening of Saturday, Sir William Ramsay, Prof. 
Ostwald and the other guests of the University were enter- 
tunel to dinner at the University Club, Mount Pleasant, by 
the officers and committeo of the Local Section of the Society 
of Chemical Industry. 


— — 
AVANTAGES AND DISADVANTAGES OF FEEDING 


TRAMWAY SYSTEMS IN ISOLATED ZONES AS 
COMPARED WITH CLOSED NETWORKS.* 


*: REPORT BY M. PIAZZOLI. 


The system which is used almost exclusively for the feeding of 
тад networks is that of sectors. In fact, this system is used by 
: rtakings out of 92 which replied to the questions sent out 

members of the association. Generally the feeding sectors, 
Милет pns remain isolated from each other. We find that this 
tiated peni by 77 underiakings, whilst only nine prefer non- 


reris energ) from the central station is transmitted to 
кас да п feeding points, by means of feeders which are 
жт ки placed underground. These are protected against 
. ^, Means of fusible or automatic cutouts fixed at the 
; station, They are further connected to the network by 
agp is certain large installations, as at Berlin, the electric 
жр ош 1 to tho various feeding points by two feeders, 
tach able to be ese feeding poinis a switch allows current from 
In to sent in either direction. 
mn of isolated sectors the neighbouring sectors are 
Ко 10 Parated from each other by means of special insulators, 
n $ gaps can be bridged by means of interrupters, which 


У open. In euch cases the troll ire i 
зм : 8 e trolley wire in each sector 
a wit) eds Cs into sections varying in length between 


: . 686 are connected up amongst themselves by 

den bes whieh are normally elosed, but can be opened in 
The if я 

open network Sore of the system of isolated sectors, or of the 

the Bunde ability of the service, which is increased by 

à special feeder, O r of independent sectors— 4.e., of sectors fed by 

шш this account this system has been preferred by 

T of undertakings using it. We may be per- 

it is Very natural that this should Бе so, since 

u importance x та Interruption of а tramway service has 

moreover, when eleetri 187 de represented by capital, and that, 

horities, as Кет Пе traction is introduced into large towns, the 

è — 5 ч the promoters, are particularly concerned 

Ct the Seitdem qe Ted) i а report by M. Piazzoli (Director 
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with ensuring the regularity of the service as far as possible. Thus 
we find that all the replies agree that the system selected should be 
such as to limit any disturbance as far as possible to one particular 
zone, thus allowing easy localisation in addition to a restricted dis- 
turbance. The disturbance produced in any one zone by defects 
in the trolley wire, or in the feeders, leaves the other zones free for 
traffic. Further, the opening of an automatic cutout in the gene- 
rating station indicates at once any interruption in a particular 
sector, and the necessary measures can be taken immediately for 
localising the fault. If the defect is in a fecder this can be switched 
off and the sector can be connected up to adjacent sectors by simply 
manipulating the switches which normally separate it from them, 
The service then is re-established without delay. | 

If the defect occurs in the trolley line it is at once noted, and can 
be localised between two switches separated from each other by a 
distance of 400 to 600 metres, so as to immediately re-establish the 
service in the other parts of the sector. If need be, a tempor 
service can be run to the limits of the damaged section, and the 
current cut off for repairs to be carried out. 

Another advantage presented by this system is that of avoiding 
unforeseen overloads on the generating machines; but from this 
point of view the objection may be taken that it is impossible to 
divide up the load in the same way—.e., that it is impossible for 
one sector, which is momentarily overloaded to be assisted bya 
neighbouring sector. This necessity is sometimes found particularly 
in sectors including lines which in certain seasons and on certain 
days carry heavy traffic. This inconvenience can be remedied in 
exceptional cases by coupling this sector to a neighbouring sector, 
but in doing so the advantage of sectioning is to some extent given 
up. 

Each isolated zone represents, from the point of view of distribu- 
tion of energy, a system of open conductors radiating from the 
feeding centre. In order to arrive at the limits of range of the 
sectors the loss of pressure is made as uniform as possible y taking 
into consideration the traffic which is certain to exist on the dif- 
ferent lines at different times of day, and in the different parte of 
the network, as also the profiles of the lines, &c. The feeders are 
then calculated out, bearing in mind on the one hand the maximum 
loss of pressure, which must not exceed a predetermined value, and 
on the other hand by taking into consideration heating limits. 
Under the conditions which are generally met with in practice, 
the use of the copper during the whole of the service is not the most 
rational, and for a given weight of copper the variations of pressure 
in the open network become much more important than those which 
occur if the network is closed. This point is brought out by those 
undertakings which have replied the most fully to the question as 
to the rational utilisation of the copper. It appears from these 
replies that with certain undertakings ths sectioning was determined 
80 as to give as uniform a load as possible to the different feeding 
poinis; in others, so as to have the best utilisation of copper com. 
patible with the permissible loss of pressure. Other underta kings 
say that they had regard, as far as possible, to both these considera- 
tions. Lastly, one other holds the view that the rational utilisation 
of copper is only of secondary importance, and that for caleulating 
sectioning it is only necessary to take account of the requirements 
of the service. . 

It might be remarked in this connection that after theinstallation of 
a tramway network the traffic often develops in unforeseen directions. 
In that case the service conditions are no longer those which served 
as a basis for the scheme, and the pressure losses become greater 
in the open circuits forming the sectors. It is not always possible 
to remedy this state of things by altering the limits of the sectors, 
for if the conditions of several of these are improved the conditions 
of others are made less satisfactory. Recourse must then be had to 
other means. For example, the feeders must be doubled or in- 
creased, but such remedies are ofven insufficient and troublesome. 

The information as to the maximum loss of pressure allowed in 
the network by different undertakings is not sufficient to per- 
mit of even a short study of the subject. Moreover, the in- 
formation is of such a heterogeneous kind that we think it best to 
attribute the differences found to local conditions in which the net- 
works are found rather than to causes which originally served 
as a basis for the calculation of the section of copper to be used. 
Thus, if on the one hand some undertakings have 60 volts as a 
maximum loss corresponding to 7 or 10 per cent. of the normal 
pressure, on the other hand some allow losses much greater, up to 
80 per cent. In fact, several have losses of 200 vo:ts and cven 
220 volts. А : З 

There is no greater certainty in the information relating to mean 
density, since the basis upon which the data have been established 
are not given. From this point of view it is not possible, from the 
information received, to ascertain exactly, or to compare the energy 
losses obtained in practice on the different systems belonging to the 
undertakings under consideration. We must therefore be content 
with stating as a fact that the system of isolated sectors is defective 
from the point of view of rational utilisation of copper and of the 
uniform distribution of pressure a principle on which all the n 
takings that have expressed their opinion on the subject are agreed. 
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From the point of view of regularity of working, it is desirable to 

divide the network up into complete lines. In that case, if an inter. 
ruption occurs, only one line is inconvenienced, or possibly part of 
-a line, and traffic is possible on others. But topographical con- 
-ditions do not always allow the sectioning to be so arranged. This 
arrangement would be difficult, more particularly in the more impor- 
tant installations in which the tracks constitute an intricate network, 
and in which a section may be common to several different lines. 

Among the 77 undertakings which have adopted the system of 
feeding by isolated sectors, 17 alone have succeeded in making the 
sectors coincide with the lines. Others were content with attaining 
this result as far as possible. The difficulty of making the feeding 


sectors caincide with the lines makes the localisation of faults much 


more difficult in practice. In fact, the more the lines depend upon 
each other the more serious become the difficulties occurring on the 
parts which are interdependent. This view is very justly taken by 
the Compagnie des Tramways de Christiania. In fact, the service 
is interrupted on all the lines which include the common section, 
unless a temporary service can be arranged. 

Upon re-establishing the service another inconvenience may arise. 
The cars running upon the network accumulate at the limits of the 
zone or of the interrupted section, sometimes to a considerable 
number, and when the line is put into service again it is difficult to 
avoid simultaneous starting of the cars, thus causing a relatively 
high overload of the feeder in question. 

Thus the system suffers from two defects: on the one hand, the 
somewhat irrational transmission and distribution, resulting in 
increased expenditure of energy; on the other hand, unequal 
loading of the different feeders, and as a result momentary over- 
loads, which are avoided by the less usual system of a closed net- 
work. The chief advantage of the latter system is the more rational 
transmission of energy, thus allowing a better utilisation of the 
copper. In a case where the cars run in a considerable number on 
a part of the network, the tections adjacent to that on which the 
traffic is exceptional contribute to the supply of. energy through 
their respective feeders, and the service is carried on with regularity 
without danger of overload to any cable. In case of damage, 
on the other hand—for example, a short circuit, either on one 
of the feeders or on the overhead network—the disturbance 
‘becomes distributed. When the overload becomes serious the 
automatic cut-outs at the generating station fall out, one 
after the other, and if the feeders supplying the current to 
zones at some distance from the short-circuit continue to 
supply it soon follows that there is an excessive load on the 
trolley wire, which then carries the feeder currents, and during the 
‘short-circuit this wire may reach such a temperature as to deteriorate 
its mechanical properties. In these cases the service necessarily 
stops over the whole network ; loealisirig and repairing the damage 
may take a considerable time and entail a good deal of work, thus 
prolonging the stoppage of traffic. Lastly, when a network is not 
sectioned, it is always possible that a fault on a feeder may repro- 
duce itself upon others; this has been noticed more particularly in 
Christiania. A minute and continuous inspection is absolutely 
necessary во as to reduce to a minimum service interruptions, which 
do much harm to an undertaking. 

Very few replies have come to hand as to the means to be adopted 
for the localisation of faults. | 
There is no doubt that this system of feeding does not provide 
any guarantee of safoty sufficient to cause its adoption by important 
tramway installations. 

À system of sectors, which are not isolated in normal use, but are 
connected by means of automatic or fusible cut-outs, as a system 
intermediate between the two which have been considered, appears 
at least in theory, to be the most rational. 

Among the replies to the questions there are some which appear 
to us very interesting, indicating that in certain large installations 
there is an inclination to adopt this system, the network being 
normally fed in a rational and economical manner by closed sectors 
whilst in case of damage the automatic cut-outs come into action 
and localise the trouble in a restricted part of the network where it 
can easily be rectified. 
| The municipal tramways of Amsterdam have found the conse- 
quences of faulty manipulation of conductors and the overloading of 
lines caused by accidents, or by falls of snow, so serious that it has 
been found necessary to transform the network into a closed 
system, nothwithstanding the defects so introduced, which the engi- 
neers hope to overcome by means of fuses. The French Co. of 
Electric Tramways & Omnibuses at Bordeaux, which possesses a 
very important network divided into independent zones, proposes 
in addition to the hand switches which at present only allow the 
zones +0 be connected up in case of need, to make use of automatic 
cut-outs, which will permit the zones to be connected up normally 
during service. The Christiania Tramways consider that it is not 
impossible to avoid the inconveniences presented by the method of 
bridging sections by means of automatic cut-outs. The Crefield 
Tramways connect together the five feeding zones of their network 
by means of automatic cut-outs. In each of the zones the over- 
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head lines are subdivided by sectional switches spaced approximately 
200 metres apart. In the Grosslichterfelde Electric Tramway the 
three zones of the network are coupled up by means of automatic 
cut-outs, thanks to which faults can be easily found and localised. 

The Hambourg-Altona Tramway Co. prefers the method of 
uniting the different feeding zones between themselves by means of 
automatic cut-outs with fuses, so as to avoid overloading the different 
feeders. | 

The Société Anonyme des Tramways Liégeois divides its network 
into three distinct parte, each fed from a different generating station. 
Each of these three parts is in turn divided up into zones, which so 
far havo remained isolated from each other, but it is intended to 
unite them by means of automatic cut-outs. The Société Anonyme 
d' Entreprise Générale de Travaux à Liège has applied the system 
of seotioning to all the networks which they have equipped. This 
choice is due to the desirability of disturbing as few lines as possible 
in case of accident. They prefer, more particularly on networks 
with heavy traffic, to feed without any sectioning, the connection 
between one section and another being made by means of automatic 
cut-outs. 

We have reproduced above, at some length, the opinions given by 
the undertakings which have adopted, or propose to adopt, the 
system of feeding by sectors united by means of automatic cut-outs, 
as it appears to us that a new tendency is shown thereby. 

The system employed should offer security from breakdown, and 
at the same time minimise disturbances and facilitate the localisation 
of faults. 

It appears to us, therefore, that the whole question reduces itself 
toa study of, or rather to an experimental investigation upon, the 
numerous automatic cut-outs, in search of models which, in a large 
installation and under practical conditions of working, will respond 
with certainty under these conditions. 

If the result is favourable, an efficacious system will be obtained. 
Automatic interrupters may then be inserted, not merely іп the sec: 
tors, 80 as to electrically connect together the sections of the network, 
but also between the different sections of the trolley wire, so that in 
case of faults defects will be automatically confined to a small area. 

The value of automatic cut-outs is naturally determined by their 
rapidity of action. They must act before the cables carry a current 
sufficiently heavy to cause damage. | 

As to the advantages and disadvantages of the two systems of 
feeding in the particular case of two tramway networks fed by a 
single generating station, the few replies which have been received 
incline to the system of sectioning, so as to be able to determine 
the consumption of energy by means of meters. Naturally it is 
assumed in this case that no zone comprises lines common to the 
twoservices; the consumption of energy, atleast for common zones, 
must in that case be dedu:ed from the number of car kilometres run 
separately on the two networks. 

A study of the replies leads us to the following conclusion :— 

The system of feeding by isolated zones, which offers more 
Security as regards the service, presents more particularly the fol. 
lowing advantages— 

(a) It allows of the easy localisation of faulta in case of break- 


wn; 

(b) In the event of failure of current it lends itself to the feeding 
of the affected sector from adjacent sectors ; 

(c) It prevents the defects in any sector from influencing neigt- 
bouring sectors, in which, possibly with some restriction, the service 
can be continued. l . 

The system of non-sectioning has the following ad var tages 

(a) The load is more uniformly distributed, and consequently the 
copper is better utilised, there being thus less loss of energy ; 

(b) Momentary overloads on the feeders are avoided. 

These advantages do not outweigh the great inconveniences of the 
method, and the condition of security presented by the system of 
isolated zones should cause the preference to be given to the latter. 

It seems highly desirable that prolonged experiments should be 
made so as to deterniine in practice if the employment of automatic 
cut-outs, eventually with fuses, so as to unite the zones and sections, 
would not give the advantage of the two systems without presenting 
any inconveniences, and so that a decisive opinion might be formed 
upon the system of feeding with independent zones united for service 
by automatic cut-outs. 


An Electrical Overcoat.—The E£i-ctrical World announces 
a curious invention which emanates from Paris. The appliance 
is termed an “electric thermophile, and “ consists of electric 
wires distributed inside of the ordinary man’s clothes, A 
light battery in the pockets of the wearer will furnish the 
desired heat and maintain an even temperature, so that no 
stove will be necessary at home to keep him warm, or a hot 
brick in church to roast his feet.” We agree with our con- 
temporary in questioning the lightness of the batterye 
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of Bjerknes suppose essentially that the period of one of the 
systems varies and that the period is the only variable element. Я 


METHODS OF MEASUREMENT IN WIRELESS - 
TELEGRAPHY.* 


BY C. TISSOT. 


rement touched upon by the author is the deter- 
Без fio perils time of such electrically oscillating circuits 

u are met with in wireless telegraphy. The general principle 
sed everywhere is that of putting in resonance with the system 
goded another oscillating system whose period can be varied, 
Cakulation from the known constants of the auxiliary system gives 
tbe frequency sought. Thero are two types of resonator, the open 
ax the closed. The methods employed by Slaby, Seibt, and 
Fleming are based on the use of open resonators, and in these the 
gitinduetance and capacity of the circuit is distributed more or 
ш uniformly. But the author prefers a closed circuit apparatus 
vith its capacity concentrated at one place and its self-inductance 
confined to the other portion. His dans asta which he calls hos 
-ondemetre," consists of a rectangular e carrying one or two 
mms of wire, together with a variable Apa At first he used a 
variable air-condenser of form recalling the multicellular voltmeter 
ia type of condenser since adopted by Dönitz in his ‘‘ ondameter’’), 
bat later he used a simple condenser consisting of a variable num- 
ber of sheets of tin and plates of glass. For measurements at the 
woding antenna, a hot-wire ammeter is included in the resonator 
стот. but at the receiving antenna a bolometer must be used. In 
ul cases the resonator is excited by being placed at a certain in- 
талаМе distance from the oscillating circuit. Of course, the mutual 
inductance between the primary system and the auxiliary must be 
kept emal, so that the latter shall withdraw as little energy as 
posible from the former; and here the closed circuit resonator 
purs superior to the open, because it does not, like the latter, 
кке its energy by radiating. But the closed resonator has 
кейе, other advantages over the open type. In the cymometer " 
cf Fleming, for example, it is assumed that the quantity v C. L, is 
constant; that is, that the product of the capacity per unit length 
ші the sell-inductance per unit length of the solenoid remains in- 
ларе. This condition is certainly not realised, for the quantity 
гилей differs, as is recognised by Fleming himself, according as it 
u determined by the fundamental oscillation or by overtones. 

With methods that use a hot-wire or similar heat-recording in- 
crawent to indicate the energy taken in by the resonator, the curve 
al resonance—that is, the curve plotted with periodic times as 
Шийир and observed heating effects as ordinates—can easily be 
m On m» utilisation of this curve are based those mothods of 
jmd d impune mare А E ае vee lend 

ractice, 
Paces pte as ау р е general theory of 
A? +8 
ә . VV 
| nt api la+) --(m / 
= п proportional to the square of the mean current, m=2n/T 
ү |, T and 0 being the periods of the two circuits, and a 
ай e damping factors of the circuits. The logarithmic 
einen ET us connected with а and 3 by the relations 
bovis deere, ow, w be put for the arithmetic mean of the 
жаі ements, the equation becomes of tlie form 
„т “+ 2800 — T) 

nies EE wt E! хө — 12 La 

Шш of third degree in 0 and I, named by Bjerknes 

1 0 9 nane." Horizontal chords (i.e., chords parallel 

аш 00) are bisected by a hyberb erti 

Vrnpiote divides th 1 by rbola whose nearly vertical 

vanity In th ese horizontal chords into lengths yielding the 

: др Way can be deduced from the experimentally. 

тедеп in ihe pul e the value of w, the mean of the logarithmic 

чле is the cee o circuits concerned. The abscissa of the 
ное period T of the primary circuit. If desi 

ie decrement å of th y | esired, the 

16 standard resonator can be computed 


un electrical dimensions by the formula з= Ат, where Rada 


L are, ; А 
атш l, l. n: Tesistance and inductance of the resonator 
"ierant, aa Tolo Period T. But it is better to determine 2 by 


Mor eire we: Add non-inductive resistance to the . 
ишек ere. Т, the decrement д to ö, and obtain the ney 
detector rea. Кый 45 as before, be the maximum thermal 
Mur dmg fe redata nee. iow the resistance and I', the maximum 
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These irri) 2507770) 
ean two relationg with th lati Р 
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Femin scribing similar methods E 
g, th used by Brillouin and b 
t author points out that these applications of thie (henry 
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The author claims that this condition is realised in his ondemetre," ` 
but not in Fleming's “© cymometer,” where, besides the simultaneous 
variations of capacity and inductance designed to vary the period, , 
there is also a variation of resistance through alteration of the - 
length of the solenoid in operation. This variation of resistance, . 
moreover, is not proportional to that of the inductance because of 
the resistance of the thermal dectector in the circuit. Thus the 


legitimate. 


variation of period is accompanied by a variation of decrement, 
e application of Bjerknes’ theory is not perfectly , 


Another method of determining the damping factor or logarithmio . 


where ¢ is the effective current and K and a aro constants. 
vary 5 (by adding non-inductive resistance to the resonator circuit) 
to 2+2 and put 32 1[7. The equation becomes of the form 


t 22 — т?л +. 2/6--/2)x 4-651 4-0) =0, 


which plotted in z and z is a hyperbola with asymptotes 
mx = T T (6-4 y/2). 


The centre of the hyperbola i. e., the intersection of the asymptotes, 
has the co-ordinate z,- — (ò+ 5/2). In practice y and д are small, and 
then the hyperbola almost coincides with the asymptotes for positive 
values of x. Thus, measurements of z—that is, readings of топ the 
thermal indicator, as the added resistance х is varied and the 
‘‘ondemetre " brought into tune at each step with the given system 
whore decrement is required, give points lying practically on the 
'asymptote ; and this line produced to cut the axis gives the quantity 
x =—'d+y/2). The decrement 2 of the ondemetre is known and 
thus y, the decrement of the given system, is determined. 
method of determining à, if not known, is described, and is based on 
very similar reasoning to that above, but the original Paper should 
be referred to for this and other details. | 


decrement of a given system by the aid of the ondemetre is fully 


described. At the moment of perfoct resonance, the thermal 
detector reading I , which is a maximum, is given by l 
t a 
I. Ki: =— — —, 
ү(ү+ 8) 


THE USE ОЕ THE WEHNELT INTERRUPTER WITH | 


THE RIGHI EXCITER FOR ELECTRIC WAYES.* . 


BY A. D. COLE. 


D 
© 


In some earlier work with electric waves, generated by a Righi : 


exciter and measured by a Klemencic thermoreceiver,| it was 
Thus for 


most of the work a figure of merit of about 4'5 x 10-?, in a 5-ohm 


found. necessary to use a very sensitive galvanometer. 


galvanometer, was necessary. 


Such sensitiveness in a galvanometer of resistance so low requires 
et to produce a field so weak that 
the zero wanders badly and the vibration period is excessively long. 
This is a matter of serious consequence in these days when there 
is an electric railway or two in the near пошо of nearly every 

both for research and 
demonstration purposes to so increase the energy of the radiation 
as to allow the use of galvanometers of lower sensitivenoss and 


one to adjust its control m 


physicallaboratory. It is therefore desirable 


shorter period. 


As the integrated value of the energy is operative in receivers of 


the thermoelectrio type, proportionate 


y larger deflections are to 


be expected with an increase of frequency in the interrupter used 
with the induction coil. A test of this point was made several 
years ago by substituting a rotary break driven by an electric 


motor for the ordinary spring interrupter of the induction coil. 


Larger deflections were obtained in this way, but the action was 
quite irregular and the exciter soon became hot. So for the time 


the use of the ordinary interrupter was resumed. 


Later, however, a plan for the constant circulation of oil through 
the exciter which had been adopted gave promise of avoiding the 
troublesome heating effects of a high-frequency interrupter, and a 
new attempt was made. This time the Wehnelt interrupter was 
tried and was found to answer the purpose admirably. A 4°5 ohm 
galvanometer whose figure of merit was 2:8 x 10-? gave deflections 
of about 800 mm. with the scale 1 metre distant. The control 
magnet was moved until the figure of merit was only 4 x 107*, and 
its double vibration period only 27 seconds. Now the sensitiveness 
was only about one-twentieth what it.had been before and yet the 
deflections aro sufficiently large. The zero was steady (even with 


cars running every minute on һе neighbouring electric line). 


Further, the greatly-diminished period made it possible to obtain 


series of readings in a fraction of the time necessary before. 


* From the Physical Review tor September. 


+A. D. Cole, Wied. Ann., Vol. LVII., p. 298, 1896. Physical Review, : 
| Vol, VIL, p. 225, 1898; Vol. XX., p. 263, 1908. о, 
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- Considerable difficulty was found, however, at first in obtaining a 
form of interrupter which would remain in fairly constant condition 
for even an hour or two of steady use. The acid cell and the lead 
electrode were made of large size so that the interrupter would run 
cool, but the small electrode gave trouble. When made of platinum 
wire sealed into a glass tube it usually cracked out after a short 
time. The use of soft enamel glass for sealing in the wire reduced 
the difficulty, but it did not remove it. An electrode which would 
not break was obtained by using several small platinum wires 1 mm. 
or во apart sealed into the enamelled tip. But these thin wires wore 
away too rapidly to be practical. | 

Various forms of adjustable electrode were tried. In these a 
single heavy platinum wire 1:4 mm. in diameter was used as an 
electrode. This was mounted in a surrounding glass tube of about 
8:5 mm. internal diameter and projected through a plug or plate of 
insulated material at the lower ond: Okonite insulation and rubber 


J 


== 


| — — 


А 
a0 Ne 
LLL. ШЕЕ 


ODRNISORAORAIARN INARA AANA 


erer 


Fic. 1. 


were first used for the plug, but they quickly softened by the heat 
and became disintegrated. Small discs cut from the bow! of a clay 
pipe were but little more durable. Compressed asbestos and a hard 
kind of talc were tried and rejected. Finally good results were ob- 
tained by ie amolt discs cut out of a piece of close-grained slate. 
À small hole through the centre of the disc allowed the platinum 
tip to be adjusted inlength. This disc (see a, Fig. 1) was cemented 
to the end" of {the glass tube. The platinum wire was about 8 om. 


long and soldered at b to one primary terminal of an induction coil. 
The cork shown at c, at the top of the glass tube, kept the tip from 
changing in length after it was suitably adjusted. The tube usually 
projected down about 2 om. into the weak acid of the cell. Details 
The round battery jar of 
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of construction are shown in the figure. 


Galvanometer Deflections in Millimetres. 


0 2 4 6 8 10 12 14 16 18 20 
Amber of Coils of Control Resietance 
(each 0'44 ohms), 
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glass, 21 cm. high and 15 cm. in diameter, was filled to a depth of 
13cm. with dilule sulphuric acid of specific gravity 1:05. ; Опе 
electrode was formed of a strip of lead 50 cm. long and 9 em. wide, 
bent up into а U-shape so as to present about 720 sq. cm. of surface 
to the acid. The other electrode consisted of the 1:4 mm. platinum 
wire, projecting usually 4mm. Acid so weak was chosen because 
the frequent removal and adjustment of the platinum tip was thus 
made more convenient and the small increase of resistance was un- 
Important since it was found best to use additional resistance in 
series with the cell for control. 

_ Alternating current of 110 volts was used for exciting this Wehnelt 
interrupter. When no resistance was used in series with it there 
was excessive heating, both of the interrupter and of the Righi 


exciter. This gave trouble in each by the occasional melting of the 
cement used in holding the parts together. The same trouble was 
experienced when the platinum wire of the Wehnelt tip was allowed 
to project more than about 6mm. from the tube in which it was 
mounted. Of course direct current could be used equally well for 
exciting the Wehnelt interrupter. 

The amount of control resistance which it is desirable to use in 
the primary circuit depends somewhat upon the length of tip used 
in the interrupter. Thus with 7:1 ohms of control resistance in the 
primary circuit, a 2mm. tip gave better deflections than one of 
10 mm., but with 4:4 ohms a 10mm. tip gave the better effect. On 
the whole the best results were secured with the tip about 4mm. 
long and with about 5 ohms of control resistance. The amount of 
effect caused by varying the resistance step by step with a fixed 
length of tip (4 mm.) is shown in Fig. 2. 

he regularity of action that can be secured with the conditions 
right is illustrated by the following series of 10 deflections taken in 
succession : 334, 881, 881, 845, 382, 845, 847, 855, 847, 947 mm. In 
this case 4*4 ohms of control resistance was used with the Wehnelt 
tip 10 mm. long. 

The circulation of oil through the Righi exciter is & practically 
important feature, as it keeps the apparatus cool and prevents the 
irregularities in action which excessive carbonisation of the oil 
would cause, This flow of oil is secured by drawing out the end of 
a long thistle tube to a fine point and bending the tube to such a 
shape that it can be firmly held by a clamp to the upper edge of the 
frame of the parabolic mirror in which the exciter is mounted. It 
was adjusted to deliver about 30 drops of oil per minute to the 
vicinity of the central spark-gap. This construction is shown in 
Fig. 8. A constant level overflow tube came up through the small 
oil chamber of the exciter to a height slightly above that of the 
spark-gap. After trying vaseline oil, olive oil and lubricating oils of 


FIG. 4. 


Fre, 3. 


various degrees of viscosity, I have settled down upon ordinary 
refined petroleum (kerosene) as best adapted for use in exciters of 
short-wave length.* 

A Caldwell interrupter consisting of two vessels of acid with a 
small hole in а slate diaphragm between them was also tried, but 
proved inferior to the Wehnelt interrupter above described. 


APPLICATION TO DEMONSTRATION PURPOSES. 


This reduction of the necessary galvanometer sensitiveness to about 
one-twentieth of its former value makes the thermoelectric receiver 
for electric waves thoroughly practical for demonstration purposes, 
and its strictly quantitative character gives it an advantage over other 
indicators in use. The want of а suitable apparatus for demonstra- 
ting the optical analogies of electromagnetic radiation in class aud 
lecture room been seriously felt by many and the hope of 
securing it was the primary object of these experiments. Hertz's 
classic apparatus, so much used in Germany, is too cumbrous, its 
sensitiveness is small and its indications can be seen by only a few 
persons at once. The introduction of the coherer enabled Bose, f 
Lodget and others to reduce the apparatus to convenient dimensions, 
but this receiver is not strictly quantitative and it is very sensitive 
to all sorts of disturbing influences. The use оѓ“ copper hats and 
small diaphragms to shield the coherer from side disturbances un- 


* To make an actual test of tbe magnitude of the results obtained with 
this Wehnelt interrupter іо comparison with those secured with the ordi- 
nary type, two series of readings were taken, all the conditions being the 
same in each except that in the first the vibrator furnished with the in- 
duction coil was used (a Ritchie 4in. coil with vibrating hammer inter- 
rupter) while in the second the Wehnelt interrupter was employed in its 
place. The mean galvanometer deflection in the first series was 9:2 mm. 
but in the second 96:1 mm., or 10:4 times as much as with the Wehnelt 
as with the ordinary interrupter. (Footnote added April 2, 1906.) 

t Bose, J. C., Proc., Roy. Soc., 160, 167. 

t Lodge, O. J., The Work of Hertz, &c.,” p. 32. 
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e materially the character of the radiation which is 

itin. Th muro tib receiver of Righi is obviously 
onstration 808. 

аў а here deebrihed has been found as the result of 

iderable experience to be well suited for demonstrations and I 

vil close with a few illustrations of its usefulness in this direction. 

4 wave-length of 15 em. has proved to be well adapted for 

ion. To secure this the total length of the two cylinders 

in the exciter should be 5 cm. and in the receiver бош. The re- 

derer in shown in Fig. 4. It is a special thermo-couple described more 

tally in the Physical Review, Vol. XX., p. 208. For most purposes 

both exciter and receiver are mounted at the foci of parabolic mirrors 

of shet metal having an aperture about 85cm. by 85cm., and 

from 1 to 2 metres apart. 

I bare found it convenient to mount the receiver at the end of 
a revolving arm about 75 em. long, swinging in the pivot half-way 
between exciter and receiver. This arrangement constitutes a spec- 
trometer for electric waves. 

All the experiments described in the culminating Paper of Hertz's 
elssical 1887-1888 series (and many others) are readily shown 
with this apparatus, For a plane reflector a sheet of metal 15cm. 
кулге suffices, but it is better to use one 80cm. square. A sheet 
of tinfoil allows several per cent. of the radiation to pass through it, 
тіше ordinary sheet zinc transmite none. For a prism I use one of 
X" angle and having faces 80 cm. square, cast іп a wooden form 
with melted resin. Also a hollow one of glass plates filled with oil. 


Galvanometer Dejtectiona in Miltimetres. 


10 20 80 40 
Di tines of Mirror behind Rete ter in Centim tres. 
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My polarisation grating is made of strips of tinfoil 2mm. wide, 1 cm. 
T 2 a sheet of cardboard. I am making a diffraction grating 

т strips 12cm. wide with 12cm. spaces between them. For 
de linen experiments I remove the parabolic mirror from behind 
melin receiver and still have reasonably large deflections. (The 
= Slides of the mirror is six to eight fold.) For a con- 
| chal ad use an ordinary 5 pint acid bottle filled with 
jn sd Bi ent or gasoline will answer, but neither seems to 
| M Arius Plaeing such a lens before a receiver will 
Si rad) ина received about five fold. Stationary waves 
fom a plane uy in several ways, as by perpendicular reflection 
behind the c mirror behind the receiver, or y & similar mirror 
nace che or by Boltzmann's two mirror method. I have 
bythe fir P sa d оте showing the maxima and minima obtained 
"ampie 4 th fi 2 x s е Paper.$ I add in Fig. 5 an 

illustrations suffice to show 

ratos some of the uses of the appa- 
ib Sen и сш that can be obtained. Taking into бошо: 

pto ye ne handiness, the ease with which its indications 
of the Те ore а large class and the quantitative character 


ts obtained, i : 
purposes as well as 105 : id onn to be adapted for demonstration 
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b th university library ч da „ to build an addition 
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SINGLE-PHASE COMMUTATOR MOTORS.* 


BY F. EICHBERG. 


Comparisons have been drawn at various times between tho series 
and the compensated repulsion motor. In a recent Paper R. Richter 
describes the devices introduced by the Siemens-Schuckert works 
with the object of improving the performance of the series motor. 
The resistances introduced between the armature winding and the 
commutator are made to take tho form of supplementary coils of 
thin copper wire, displaced with reference to the main coils and 
occupying positions such that they are effective in producing addi- 
tional torque. It is claimed that by this improved form of con- 
struction the series motor has been rendered superior to the com- 
pensated repulsion motor. 

Curves are givon in the figure showing the relation connecting the 
starting torque (in metre-kilogrammes) with the power absorbed 
for several types of the improved Siemens-Schuckert series motor 
(marked “ S.S. W.“ in the figure), and for a 15 н.р. Winter-Eichberg 
motor of the A.E.G., having no high-resistance connectors. These 
curves show very clearly that the A.E.G. motor is by no means 
inferior to the best of the S. S. W. motors as regards power absorbed 
for a given torque. The author is of opinion that high-resistance 
connectors are unnecessary, and that it is best to avoid them 
altogether. 

The compensated repulsion motor has a very high average power- 
factor, which lies between 0:96 and 1 within very wide limits of 


2 4 6 8 10 12 14 16 18 20 232 94 26 28 30 
Metre-kilogrammes. 


working. Soon after passing synchronous speed a motor of this 
kind takes a leading current. Thore is no practicable means of 
еше the power-factor of the series motor to anything like so high 
a value. 

As regards the use of a cross-field for the suppression of the trans. 
former E.M.F. in the short-circuited coil, & special winding for this 
purpose must be provided with either type of motor, and this may 
also be utilised to improve the commutation. In the case of the 
compensated repulsion motor such improvement is only possible 
above synchronous speed, which corresponds to practical require- 
ments. The brushes supplying the exciting current run sparklessly. 

Lastly, with reference to utilisation of materials, this is better 
in the compensated repulsion than in the series motor, even if the 
losses in the high-resistance conneotors of the latter be neglected. 


— 


ELECTRIC WINDING MACHINES.+ 
BY K. ILGNER. 


The number of electric winding machines already in usc and on 
order clearly proves that they are considered to be superior to the 
steam machinery which they are gradually supplanting. The main 
points of superiority are: (1) The greater working efficiency in 
respect of power delivered in the pit; (2) the certainty of operation 
and freedom from accident ; and (3) their suitability to the require- 
ments of mining work. In so far as the matter of economy is 
concerned, it is suflicient to point to the very careful tests which 
were carried out at the Zollern II. colliery at Merklinde, near 
Dortmund, and which have been fully described by Herr Rande- 
broeck, The installation was carried out on the Ilgner flywheel 
system by Siemens Schuckert. The tests on this plant were made 


* Abstracted from the Elextrotechnischte Zeitschrift, August 16, 19006. 

t Paper read before the Elektrotechnische Verein in Vienna on 
February 7, 1906. Abstracted from Elektrotechnik und Maschinenbau, 
August 26 and September 2, 1906. 
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with great care, and extended over 24 hours. This was done in 
order to obtain the average efficiency under working conditions, and 
not merely to include the hours when the plant was working under 
full load. It has been stated that electric plant of this type works 
inefficiently under a light load, and the figures obtained under test 
show that this assertion is without foundation. During the morning 
shift, while the machinery was nearly fully loaded, and working at 
the rate of 1,500 tons per day, raised from a depth of 300 metres, 
the winding machine required 1:4 kw.-hours, for every horse-power- 
hour delivered in the shaft, and this corresponded to 11:8 kg. of 
Steam. During the night the plant was very lightly loaded. In 
spite of this, the amount of steam required per horse-power-hour 
delivered in the shaft was 142 kg., as averaged over the whole 24 
hours. With steam machinery, working at full load, about 20 kg. of 
steam are used; even this is a very favourable figure, as the ordinary 
consumption of the average steam plant of this class is about 30 kg. 


In so far as the question of safety is concerned, it is probably 
sufficient to point to the official examination of electrical winding 
installations which has been carried out by the authorities in the 
district of Westphalia. They have stated that the safety devices in 
use at the Zollern II. colliery are the most perfect of their kind, and 
they have, consequently, allowed on this, as also on several other 
electrical winding plants, a rope speed of 10 metres per second. The 
maximum speed allowed on steam installations was 6 metres per 
second. In mines of great depth this increase of speed is a matter 
of great importance, and, seeing that the acceleration takes place 
steadily and without any uneven jerks, there is reason to suppose 
that in time a further increase in the speed of the rope may be 
allowed. 

The Ilgner system has been largely adopted in the latest examples 
of electric winding. It will be remembered that in this system the 
winding plant is driven indirectly through a motor-generator, which 
delivers continuous current to the winding motor. The speed is 
controlled by varying the excitation of the continuous-current gene- 
rator; each position of the lever regulating the excitation of the 
dynamo corresponds to a definite voltage on the direct-current side, 
and, therefore, to a known speed of the winding plant, which is 
altogether independent of the load. A heavy flywheel is mounted 
on the shaft of the motor-generator, and this helps to equalise the 
demand on the central station. А slip regulator limits the 
amount of current which can be supplied from the generating 
station to the motor of the motor-generator set, and by these means 
& steady flow of current takes place from the main generators, 
corresponding to one-third or one-fourth of the maximum demand 
of the winding motor. The winding motor can be brought to rest 
by delivering energy to the flywheel of the motor-generator set. 
But this does not serve to hold the cage at rest in any position. 
Consequently electrically-driven air compressors are provided for 
the operation of the mechanical brakes. vertical cylinder, filled 
with compressed air, lifts the gravity. brake so long as the 
motion continues, and a horizontal cylinder works the so-called 
mancuvring brake, which can only be used after the current has 
been switched off; and, conversely, the current can only be switched 
on after the manceuvring brake has been raised, The regulation of 
the excitation of the dynamo is controlled over а large number of 
very small steps by means of resistances, which are generally housed 
in an iron case and placed beneath the floor level. The magnets of 
the winding motor are constantly excited from an external source; 
during lengthened stoppages there might be a considerable loss of 
energy under this head, as well as an unnecessary heating of the 
magnet coils, and therefore a small resistance has been provided, 
which is automatically inserted in series with the field of the wind- 
ing motor as soon as it comes to rest. 

Some careful measurements were carried out at the Karwin 
colliery. In this case the polyphase motor, forming a part of the 
motor-generator set, receives 400 H.P., whereas the maximum 
demand of the winding motor is 1,850 н.р, The flywheel weighs 
28 tons, and is calculated to be able to supply any deficiency, 
while losing 8 per cent. of its speed. It is made of cast 
steel, and the bearings are supplied with oil under a pressure 
of 8 atmospheres, which is rather less than the pressure on the 
bearings. The alip re tor, which has been already mentioned, 
inserts а resistance in the rotor circuit, when the load rises, and cuts 
it out as the load falls, thus altering the slip and maintaining the 
load on the motor as nearly constant as possible. The regu- 
lator is put in motion through the action of relays, which make 
their contacts when the current supplied to the motor exceeds or 
falls below a certain amount; in consequence of the roaking of 
these contacts, a small motor is switched into the circuit, which 
revolves the contact arm on the resistance box in the one direction 
or the other by means of a worm geari The relays are adjusted 
by means of springs, во that the point at which they cut in or out 
is capable of being varied at will, An example of this is furnished 
by the Karwin installation, where the load now being raised is only 
that contained in two trucks, instead of six trucks for which it was 
designed. By adjusting the springs on the relays, the power received 


by the motor- generator is between 100 kw. and 120 Ку. —7.е., about 
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one-third of that taken at fullload. "The slip resistance or slip regu. 
lator is so arranged that at the highest speed no resistance is in 
circuit, and at the lowest speed the full resistance is inserted. 
Supposing that the speed of the flywheel varies by 8 per cent., the 
loss in the resistances amounts to 4 per cent. There is a con- 
siderable advantage derived from enclosing the flywheel owing to 
the diminished effect of the friction of the air. In the case of a 
motor taking 840 kw., there was found to be a saving of 5 kw. by 
enclosing the flywheel, though the air within the casing was raised 
28°C. in temperature. The loss due to friction in the bearings of the 
flywheel was 13 kw., making a total loss of 21 kw. when the loss due 
to atmospheric friction is included. These losses may be regarded 
as inconsiderable when the size of the motor is taken into account. 
There can be no doubt about the fact that in the future the work 
of collieries will be mostly carried out at greater depths than at 
present. Therefore the problem of developing machinery for lifting 
great weights will be a pressing necessity. As the depth of the 
shaft increases, the useful load that can be lifted decreases. The 
only method by which the problem of great depths can be faced 
is to devise means of carrying greater loads. Little can be gained 
by increase of speed; for anything greater than 20 metres per 
second the power required to produce the necessary acceleration 
increases altogether disproportionately. The Koepe pulley can 


Watts 


40,000 * 
Motor- generator and flywheel; 
bearing, air, end brush friction. 
30,000 : 
| Flywheel alone, unenciosed ; 
baring and air friction. 
25,000 ' 
' 
„ Flywheel atone, enclosed . 
20.000 : bearing and air friction. 


+ Fiyswheel alone, bearing friction. ' 
Motor-generator 


| Flywhee! alone, Watts Bearing airis 
: unenclozed ; air friction | 10.000 without flywhael. | émis Еле? 
‘ i LI 
^ Flywheel alone. : Beanng and 
: enclosed ; alr friction $000 · air friction. 
: Bearing fncuon. 
' я 
* JE oo 2 о o o o 
38322282828 828383838 2 


Revolutions per minute. Revolutions per minute, 


Friction Losses IN THE ILGNER MOTOR GENERATOR AT THE KARwIN Mine. 


only be applied to steam installations with great difficulty 
if the depth is considerable; on the other hand, with electrical 
machinery it is being applied up to depths of 900 metres. In 
Belgium and France flat ropes are being used, which are 
coiled on bobbins. But it is doubtful whether this will solve 
the problem, having regard to the weight of rope which would 
be necessary for lifting loads of 4 to 8 tons. Lately attention has 
been paid in Germany to the design of conical drums. The 
Thomson machine, which was exhibited at Diisseldorf in 1902, 
showed clearly what might be gained with conical drums; it was 
capable of lifting a load of 24 tons from a depth of 1,200 metres. 
But the use of conical spirals for winding the rope necessitates a 
great width of drum; this involves a considerable distance be- 
tween the inachinery and the shaft, seeing that the direction of the 
rope is not altogether constant, and further, the drums must be 
arranged behind one another. Altogether this devioo leads to diffi. 
culties which have not been entirely overcome, 


GENERATION OF E. M. F. BY CENTRIFUGAL FOROE.* 


BY E. F. NICHOLS, 


The electron theory indicates three ways in which electric con- 
duction may be conceived as taking place in metals: Firstly, the 
negative carriers may be mobile, and the positive ones fixed; 
secondly, the positive carriers may be mobile and the negative ones 
fixed ; or thirdly, both kinds of carriers may be more or less mobile 
and take part in conduction. If we assume that the positive and 
negative carriers existing in the free state in the metal possess the 
inertia attached to them in the gaseous state, and that the conduc- 
tivity of a metal is a measure of the mobility of its ions and the num- 
ber of free carriers per unit volume, we may expect that the distribu- 
tion of free carriers in a metallic body is influenced by mechanical 
accelerations as well as by purely electrical forces. 

The assumption that the ratio e/m found in gases also holds good 
for free positive and negative carriers in a metal is strengthened by 
the observation that whenever such carriers are driven out of a 
metal into a gas, whether by E.M.F., as in the case of canal rays 
and kathode rays, or by heat, ultra-violet light, Röntgen rays, or 


* Translated from the Physikalische Zeitschrift, September 15, 1906. 
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ndio-selive processes, this ratio is found to be )J; 8 the 
ame as in 10 gases t 
idly-rotatin metalling disc, the difference o 
: eus in: between the centre and the margin may be 
bes estimated if we assume that either the positive or the 
ive ion is fixed and the other mobile. If, therefore, 7 is the 
dius, v the angular velocity of the disc, and » the mass of the 
free ion, then mr. 2 represents the mechanical work performed 
jns centrifugal force in taking the ion from the rim to the 
з н the disc. If, therefore, V is the assumed centrifugal differ- 
ntial between centre and circumference, and e the 


ion, we have 
dur al the i ^" (в m 
AT 2 
uming that for the negative ion e% n = 10-7 and for 
Ni нето 10^, the largest value hitherto observed, and if 
rs ]üem. and n, the number of revolutions per second is 100, then 
V for the negative ion is about 10-8 volts and 10-5 volts for the 
ive ion. 
the experiment performed by me an aluminium disc, A (Fig. 1), 
ч їп Пе а 4mm. thick, was fixed on the shaft of an air 
turbine and made to turn at a high speed. Four contact brushes, 
1,2, 3, 4, of aluminium wire touched the dise at points along a 
dameter as shown. To eliminate any difference of potential that 
might be due to the earth’s magnetic field, the plane of the disc was 
pot into the magnetic meridian, and the contacts placed in a line 
normal to the direction of the total magnetic force. 

With the help of the commutator K one or other of the pairs of 
contacts 1, 4 or 2, 8 could be joined through the galvanometer G, 
wd the other pair could be short-circuited through the key S. The 
resistance in both circuits could be measured at any time by a 
simple connection, which is not indicated, by which one or ‘he 
aher could be made into a branch of a Wheatstone bridge. In 
these resistance measurements the P. D. inserted in the bridge never 
exceeded 1075 volts, an E. M. F. comparable with that looked for in 
the experiment. These resistances were measured when the disc 
was at rest and also when it rotated at full speed. The resistances 
with the stationary disc varied from 0°5 to 2 ohms, and with the disc 
at fall speed from 5 to 15 ohms. The increase of resistance during 
motion was no doubt due to vibrations, which prevented the brushes 
from constantly touching the disc. 


Fro. 1. 


The galvanometer G was of Thomson’s four-coil pattern; it was 
y constructed for the experiment, and was strongly armoured 
with five cylinders of soft iron. Its resistance was 1:4 ohms and its 
? period three seconds, while its sensitiveness varied between 
ыз x 10 5 amperes per scale division. 
t looking for the centrifugal E. M. F. the disc was put in 
ies п gradually brought up to its normal speed of 100 or 
nita ve ‘olutions per second. The resistances of both contact cir- 
Meter реши, and one circuit was closed through the galvano- 
vert : Ж мы Other was closed through the key. The observations 
кайды, 2 by reading the [Аташев deflection caused by 
"ni would; : ol the key 8. Any current due to centrifugal 
thus be short-circuited through the key, thereby pro- 
ducing a change in the galvanometer reading. 
the ral thod was chosen in order to eliminate as far as possible 
le rushes i nins quie disturbances produced by the friction of 
I 
* such as described the difference of temperature 
is small, and i rim of the plate, produced by friction of the air, 
brushes , ө heating of the whole rim by the friction of the 
y amount to one-hundredth of the heating effect at 
emselves. The chief seat of thermoelectric forces 
pro tween the outer brushes and the disc. If, there- 
tel аре are closed through the galvanometer, the 
d would not be affected by the key S, or the 
th contacts 2 and 3, since an E. M. F. between 
under it cannot be discharged through this 


Besldes, tho resistance of the plate is so low, 
resistance at р 


im $5 


2 and 8 so high in comparison, that ! with several adaptations, par 
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the total resistance in the 
altered by closing the ke 


The only thermal E. ME. whose current might have been partly 
withdrawn from the galvanometer by closing the shunt would be 
the Thomson effect i in the plate itself, due to temperature differences 
between centre and rim of the plate. The desire to reduce this 
effect was the only incentive towards choosing aluminium, since this 
metal otherwise is not very suitable. But as regards the purity of 
this effect, aluminium is next to lead, which is quite unsuitable for 
this experiment. 

During the motion of the disc 
siderably deflected from zero, 
divisions, 


N ter circuit cannot be pei ceptibly 


the galvanometer was always con- 

sometimes by more than 500 scale 
The deflection varied continually and sometimes 
abruptly by 100 scale divisions. This variable deflection was pro- 

duced by the thermo-electric force and the contact force. But the 
result of many observations shows that no constant deflection of at 
least 15 scale divisions(the smallest changeobservable with certainty) 
could be found on depressing the key. 

If we look upon the positivo ion as free and upon the negative 
as fixed, and assume the least favourable case, viz., that the mas: 
of a negative ion in aluminium is not greater than that of a hydrogen 
atom, which would give a centrifugal potential of 10-5 volts, the 
closing of the key, under the conditions observed, should have given 
a galvanometer deflection of about 1,000 scale divisions. 

If, therefore, the assumptions underlying these experiments are 
correct, the result shows that the positive tons are not the chief 
carriers of the electric current in a uminium. 

The apparatus in its present form is neither of sufficient sensitivo- 
ness nor stability to indicate a centrifugal potential of 10-5 volts, as 
required by the assumption of free negative and fixed positive ions. 
A new rotational apparatus, giving a greater speed and stability, is 
now being constructed, and with its help there is some hope of 
obtaining a more satisfactory reply to this question than can be 
obtained with the present apparatus 

I express my thanks to Dr. S. R. Williams for his aid in this 
difficult investigation. 


SOME NEW SWITCHES, &c., FOR SPECIAL 
PURPOSES. 


Several new patterns of switches, plug connections and ceiling 
roses, intended for special arrangements of lamps and wiring for 
which the ordinary type of apparatus are not suitable without modi- 
fication, have been recently introduced by Mesara. A. & P. Lundberg 
& Sons. The demand for special switches of these types has соп. 
siderably increased, owlng to the numerous convenient and econo- 
mical adaptations they: Lan be put to, either р or together, 
for electrolier or distributed lighting in rooms, public halls, &c. 


Fro. 4. 


Fras. 1 AND 2. Fro. 3. 


ne of these is the series parallel and off" tumbler switch 
9 in Fig. 1. which has proved of use in hospital wards and for 
ordinary bedroom use. Another modification is the “ whole or part 
and off" tumbler switch shown in Fig. 2, which fulfils an i i 
for which two switches are usually employed. A three-way nm er 
switch of somewhat similar construction has also been designe 
Fig. 8 shows a compact type of wall-plug connection OA т 
the “ Clincher” type. This is quite a novelty, and is pe = E y 
adaptable for fixing in skirtings, panelling, furniture m si па 
woodwork. А hole being made the correct size to admit the S ^ 
part after connection is made with the leads, the socket 1 . : 
into position and held securely there by the spring Ac die 
prongs, formed out of one piece of metal, whic EA ben 
flange. The result is à very simple, neat device entirely w 


fixing Screws. T 
hownin Fig.4. This is anar 
5 Picus i in connection with two-way 
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wiring circuits, two filament (high and low candle-power) lamps, 
heating apparatus, &c., also in conjunction with Duplex" two- 


way and off,“ and whole or part and “ off" switches. 


One of the three pins being made larger thau the other two, the 
plug can only be inserted in one way; this is essential for some 


adaptations. 
Another novelty is the “ quadruplex ceiling rose. 


various useful groupings of lamps in an electrolier or in a room. 


The“ Multiplex ceiling rose is another useful type, and is 
arranged with suitable contact plates for five separate circuits. It 


is most useful for billiard table lighting, &c., also for various con- 
venient groupings of lamps in an electrolier or in a room, when 
arranged in circuit with suitable switches. 


CORRESPONDENCE. 


MAGNETIC FIELD IN THE SINGLE PHASE 
INDUCTION MOTOR. 
.TO THE EDITOR OF THE ELECTRICIAN. 


' SIR: The letter from Mr. Val. A. Fynn, in your issue for 
September 28, 1906, has come to my notice. Mr. Fynn inti- 
mates very strongly that the article which was reprinted in 
your issue for September 4th, dealing with the magnetic field 
in the single-phase induction motor, has been in some way 
based upon a theory which he put forward in February, 1906. 
Without wishing to detract in any way from the credit due to 
Mr. Fynn for any theory which he may have originated or 
used, 1 desire to call attention to the fact that the article in 
your issue for September 14th is based on an article which 
appeared in the American Electrician, June, 1902, which latter 
article was taken from athesis prepared by mein the fall of 1900. 

In regard to Mr. Fynn’s contention that “there is no 
reason whatever why the magnetising current absorbed by the 
stator should be equal to the sum of the magnetising currents 
required for the ‘transformer’ and for the ‘motor field, ” it 
is well to call attention to the fact that the proof given in 


the article of September 14th is sufficiently exact 
who will take time to follow it through. For 5 
those who prefer to be shown, however, it may be stated that 
when the rotor is revolving at absolutely synchronous speed 
the transformer E.M.F. of the “ speed field " in the rotor (see 
illustration) is exactly equal in effective value to the speed 
E.M.F. of the speed field, and is in exact time quadrature 
therewith, assuming sinusoidal time values for the flux. Like- 
wise the transformer E.M.F. of the “ transformer field " in the 
rotor is exactly equal in effective value to the speed E.M.F, of 
the transformer field, and is in exact time quadrature there- 
Me It should be evident, therefore, that if the vector 
ове between the speed Е.М.Е. of the transformer field 
and the transformer E. M. F. of the speed field causes a certain 
value of current to flow through the local impedance (in- 


cluding resistance and local leakage reactance) of the rotor in. 


This is pro- 
vided with four contact plates, each with a looping.in terminal and 
two screws for flexibles, and is adaptable for several convenient 
wiring arrangements in combination with suitable switches for 


a mechanical position to produce the magnetomotive force 
necessary to cause the magnetism of the speed field to flow 
through the reluctance of its path, an exactly equal current 
will flow through an exactly equal local impedance of the 
rotor in mechanical position to affect the transformer field — 
due to the vector difference between the transformer E M F. 
of the transformer field and the speed E M.F. of the speed 
field. A change in the value of the local impedance of tho 
rotor, by some alteration in its mechanical construction, may 
vary slightly the value and time-phase position of the speed 
field, but the equality in effective values of the two currents 
in electrical space quadrature and in electrical time quadrature 
in the rotor is not affected thereby. These facts are outlined in 
the article of September 14th. 

Since Mr. Fynn intimates that my statement, that the total 
quadrature exciting watts are equal to the sum of the watts 
which would be required for producing the same magnetic field 
by means of two-phase currents in two separate cells, is incor- 
rect, it might be well to call attention to the fact that observa- 
tions upon machines actually constructed for some reason 
agres with my statement, and fail to accord with Mr. Fynn's 
when the air-gap is of such mechanical shape that the reluctance 
of one magnetic path is different from that of the other.— 
Yours, &c., 


New York, Oct. 8. A. S. McALLISTER. 


LEGAL INTELLIGENCE. 


EE 


Littlewood v. Yorkshire (Woollen District) Electric 
Tramways (Ltd.) 


At Dewsbury County Court last week plaintiff (an infant) obtained a 
verdict for £350 for personal injuries. He is five years old, and it was 
etated that on March 8 he was crossing Huddersfield-road when he was 
knocked down by one of the company’s tramcars and badly injured. Mr. 
T. R. D. Wright, for the company, contended that it was a pure accident. 
The car was only travelling at the rate of one mile an hour when the 
accident happened, and the driver could have brought the car to a stand 
in a space 3 ft. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VAOANT AND FILLED. 


There is a vacancy for a technically-trained man in a patent 
agent's office in London. See an advertisement. 

Warrington Electricity and Tramways committee require a 
shift engineer. Salary £2. 5s. per week. Particulars from Mr. 
F. V. L. Mathias at the electricity works. 

Barking District Council require an experienced clerk of works 
for light railway construction works. Applications by 28rd inst. 


Sunderland Electricity committee have now selected Mr. Alfred 
Blackman, of Bradford, for the position of borough electrical engi- 
neer in succession to Mr. John F. C. Snell, who retires at the end 
of the year. In the final voting Mr. Blackman received 11 votes 
and Mr. C. D. Taite, of Salford, 5. 

Mr. Blackman has been borough electrical engineer at Bradford since 
Oct., 1908, when he succeeded Mr. R. A. Chattock, now of Birmingham. 
Mr. Blackman received his training under Messrs. Crompton & Co. at 
Chelmsford. He left this firm to become assistant electrical engineer to 
the Hove Electric Lighting Co., and from 1895 to 1898 he was city elec- 
trical engineer at Aberdeen. In the latter year he went to Poplar as 
electrical engineer, and from there to Bradford in 1903, 

Mr. Wm. Shorter, of Windsor, has been appointed junior electrician- 
in-charge at Hornsey electricity works. 

Mr. W. Truswell, of Manchester, has been appointed inspector 
and canvasser to Portsmouth electricity department. 

Mr. H. G. Taylor has been appointed assistant lecturer and 
demonstrator in engineering design and drawing and applied 
mechanies in the University of Liverpool. | 


EDUCATIONAL NOTIOE. 


Armstrong College.—The calendar of this college for the session 
1906-7 has been issued and contains complete particulars of the 
courses of study, fees, &c. The electrical department is under 
Prof. W. M. Thornton, D.Sc., D.Eng., M.LE.E., with Mr. W. W. 
Firth, M. Sc., as assistant lecturer and demonstrator. The course 
of study for the degree of B.Se. in electrical engineering extends over 
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those who do not propose to take a degree in 

i e an alternative course of study provided. Special 
a diplomas are granted in these alternative subjects — viz. 
engineering (including electrical engineering), (b) civilengineering, 
(д naval srehitecture and (d) mining. The diplomas are of two 
jases, the first class being for three years and the second class for 
а veas course, the three years’ course being recommended where- 
ra cireumstances admit of it. There is also an evening classes 
ent, and most of the subjects taught in the day classes are 


ilio taught in the evening. 


three years 


Alleged Bogus Directory.—This is the period of the year when, 
along with od шышы, and bogus circulations, comes the bogus 
“Directory.” At Marylebone (London) Police Court, on Monday, 
a man named Banks was charged before Mr. Plowden with attempt- 
ing to obtain, and actually obtaining, various considerable sums 
vith intent to defraud. Evidence was given that the prisoner called 
st different places and requested the renewal of and payment for 
advertisements in the “International Business Directory "—a 
directory which, it was said, had no actual existence. In each in- 
sance prosecutors had previously paid for an advertisement in the 
“Directory,” but not one of them had seen the advertisement. 
Prisoner's defence was that a man in the employment of the Direc- 
wry" allowed him to make two or three calls on his behalf as 
be was hard up. Committed for trial. 


Argentina. —The “ Review of the River Plate states that Mr. 
W. H. Cole has applied for leave to run electric omnibuses in 
Buenos Ayres. 

Mr. L. Brennan has asked for a concession for constructing electric 
tramways in the city of Mendoza. 

Mr. Chantrill has asked Buenos Ayres Municipality for a conces- 
non to construct electric tramways on the G. B. surface-contact 
sien, partly on routes already traversed by other lines. 

Otto Franke & Co. have asked the Provincial Government for a con- 
ession for an electric tramway between Buenos Ayres and La Plata. 

The Belga-Argentina Tramway Co. have asked the Municipality 
lor leave to extend the company's lines to Villa Devoto and Casa 


б. Rahtjen & Co. have appealed against the refusal of Buenos 
Ayres Municipality to allow them to lay electric tramways in streets 
uresdy similarly equipped. 


is йа.—А bill was recently passed by the Tasmanian Legis- 
z d Council authorising the purchase of the undertaking and plant 
\ 15 eehan Electric Light & Power Co. by the Zeehan Town Board. 
B. had been made to sell the plant to the Town Board for 

“Ай, and by an additional expenditure of £2,000 upon boilers and 
eu machinery the income would be materially increased. The 

me had been recommended by Mr. W. Corin, the Launceston 


city electrical engineer, and ой 
рауан 1115 r, and a large majority of the electors had 


The Essendon and Flemington (Melbour lectri 
ere | tric t 
теге opened for traffic on Thursday last sii кынна 


m aria, The State telegraph and telephone administration will 
АРИУ their repairing staff employed in the repair of the 

mow dud telephone lines in the highlands with Norwegian 
taught the еты the winter months. 'lhe workmen are to be 
Bavaria ош Л these “skis.” It may be mentioned that 
in Germany. th tho 12 highest telegraph and telephone stations 
d 9,711 ft "s е highest being at Zugspitze, situated at an altitude 
. Since 1904 some of these alpine telegraph and tele- 


the e been open throughout the year, others during 


connection with жш e chief business was originally in 


cially 84 considerable kate 


be деше have been put forward for obtaining water power 
ands to provide motive power, officially 
al mek H P., not only for the use of the State railways 
The Bavarian Go avaria, but also for private industrial enterprises. 
attitude of soli Rc has, however, hitherto observed an 
mmunications te towards these schemes. But the Minister of 
on of the Bavarian ым expressed the hope that the electrifica- 
“ier intimated th tate railways is only a question of time. He 
highlands would aan the construction of electric railways in the 
now before the Bay inly be left to private initiative. By a bill 
Power of ex arian Chambers the Government will acquire 
sted rights in certain rivers and 
neal po Das to develop the water power of 
3q. miles, А вез. le area of Bavaria is over 
of ч Bavarian ш 285 UH: miles are lakes, The length 
Фу Perry _ M 
Pant in the — formal inauguration of the extensions of 
city works took place on Monday. 


but they are used for the transmis- 
observations, and are worked finan- 


ihm — 
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irmingham.—At the opening of the Summer - lane Electricity 
Works, Birmingham, last week a small but comprehensive exhibition 
of electrical apparatus was made by several firms in one of the 
rooms of the station. Among the firms represented were the 
Edison & Swan Co., the General Electric Co., the British Prometheus 
Co. and Veritys Limited. In addition to a wide range of heating 
and lighting oppaan and motors, the General Electric Co showed 
a motor-driven brush for hair-dressers (see the accompanying figure), 


"TIT 
mesi Р 


G. E. C. ELECIRICALLY-OPERATED Harg Brusa ror Hara Dressers. 


the device being intended to dispense with the usual pulleys and 
belts. This brush contains a small motor in the handle. Robertson 
lamps were also shown in the prozess of manufacture. 

The Corporation electric tramway to Ladywood and Dudley-road 
(about 24 miles) was opened for traffic on Wednesday. 


Burslem.— The electrical engineer (Mr. A. Bremner) has been 
authorised to order a new Howden-Dick Kerr 850 kw. generating 
set and to obtain tenders for service cables. The new set is required 
to meet the increasing demand for current for lighting and power. 


Burton-on-Trent.—Last week the Mayor, in presenting the 
minutes of the Gas and Electricity committee, referred to the very 
substantial increase in the generation and consumption of electricity 
for power and lighting. It was gratifying, he said, to find that while 
their consumption of gas was declining slightly the demand for 
electrical energy for power was advancing by leaps and bounds. · 


Clacton.—An inquiry was held here last week into the Council’s 
application for sanction to a further loan of £8,500 for electric 
lighting extensions. 


Croydon.—4An inquiry was held here on Tuesday into the appli- 
cation of the Council to borrow £22,880 for extensions of the elec: 
iricity works. 

The town clerk (Mr. Н. Lrovp) and the borough electrical engineer 
(Mr. A. C. Св\мв) gave evidence. It was admitted that £4,830 of the 
money applied for had already been spent. 

The inspector (Mr. H. Ross Ноорев) called for particulars of the excess 
expenditure, and said he could not go on with the inquiry unless the 
figures were before him. The inquiry was, therefore, adjourned. 


Dover.—Arrangements have been made for the supply of electrical 
energy for the Duke of York's military school now being erected 
near Fort Burgoyna. 


Dundee.—Experiments are being made with the view of im- 
proving the electric lighting of the central part of the city and in 
Murraygate. Additional lamps of the type which have proved so 
successful in Reform-street are to be installed. 


Edinburgh.— At a special meeting of the Electric Lighting com- 
mittee on Monday an important report was received from Sir 
Alex. B. W. Kennedy on the subject of condensing plant. 

Sir ALEXANDER KENNEDY points out that extensions of plant will sooa 
be necezsary at M‘Donald-road station, and as such plant takes a year in 
delivery and erection future extensions are specially important just now. 
In regard to the subject of condensing at M‘Donald-road, Sir Alexander 
raises the question of using Lochend as a cooling reservoir, drawing the 
water from one end of it and returning it to the other. There are no 
engineering difficulties, but his estimate of its cost is higher than the 
cost of the Water of Leith scheme. The new type of plant would greatly 
reduce the necessary capital expenditure. The plant, when completed, 
would generate 15,000,000 units per annum, a probable enough figure for 
the M'Donald-road output only six or seven years hence, with а load 
factor of 15:5 per cent., whichis very low. At this output the net saving in 
cost of coal and water, after allowing for all costs of pumping and working 
the condensing plant, would amount to a little over £4,000 per annum. 
He recommended in the first instance only two of the exhaust turbine 
units (each of 1,200 kw ), although the whole of the Lochend works would 
have to be completed for the full output, so that no second opening up 
of the streets should be necessary. Compared with working non-con- 
densing on that output the net saving would be about £1,450 per annum. 
If the Corporation could obtain a bill next session, they would be able to 
have the extensions ready for 1908-9, when they would be absolutely 
required, If the application for statutory powers were postponed until 
Nov. 1907, Sir Alexander is afraid it will be prastically impossible for the 
Corporation to carry out the scheme in its best form, and they would 
have to provide for the next extensions at M‘Donald-road by a farther 
instalment of non-condensing plant. The Lochend scheme would not 
involve any change of policy. The saving in cost was very great, and by 
the consequent reduction in capital charges the economy in working 
expenses was equally large. He estimated the cost of additional plant of 
4,800 kw. at M‘Donald-road, if put down without condensation, at 
£67,000. When, later on, condensation was applied, the total cost of the 
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j uld exceed £45,000. Thejtotal additional expenditure, therefore, 
by m time they had made the addition of 4,800 kw. to their plant, and 
made the whole condensing, would be at least £112,000. With the 
exhaust-turbo arrangement, however, the total cost ot plant would give 
them an additional 4,800 kw. with complete condensing arrangements, 
‘and the cost would only be £66,400 or £67,000, or actually about £45,000 
less than before. d | А 

The report was discussed at some length but ultimately it was referred 
to & sub-committee for further consideration, 

The dispute between the Corporation and the Edinburgh and District 
Tramways Co. as to the system of traction to bs adopted on the Gilmore- 
place and Mound route has not yet been settled. The company propose 
cable traction, but the Corporation wish the line to be worked electrically. 
No particular system is prescribed by the Act which authorises the con- 
struction of the lines, but the company cannot proceed without the Cor- 
poration’s sanction. The estimate made by the Corporation for electri- 
cally equipping the Gilmore-place line is £23,440, and the extension to 
the city at £7,000, exclusive of street widenings, &c., and the town clerk 
informed the company that the cost of current would probably not exceed 


144. to 14d. per unit. The Corporation have asked for a definite state- 
ment of 155 company's intentions, failing which other action will be 
taken." KA 


Electric Lighting and Power at Railway Stations.—Glasgow 
Corporaticn are recommended by the Electricity committee to enter 
into a special contract with the North British Railway Co. for the 
supply of electric energy for lighting and power at the company's 
stations-and yards in the Glasgow area. The Corporation offer to 
supply current for lighting up to 750,000 uni's per annum at 144. 
per unit and 1d. per unit for any additional quantity, and at ordinary 
power rates for current taken by the company for power purposes. 


Electric Power in Flour Mills.—The Co-operative Wholesale 
Society, on the expert advice of their engineer, Mr. W. Fietcher, 
M.I.M.E., A. I. E. E., recently decided to replace steam with electric 
power in their flour mills at Dunston-on-Tyne. The installation has 
now been completed, some 2,000 н.р. being utilised. The discarded 
steam plant was quite modern and in first-rate working order, but 
the directors were assured that the change to electric power would 
be beneficial and cheap and induce still greater efficiency and ex- 
pediency in the receiving, cleaning and milling of the wheat. A 
sub-station has been built into which are led the high-tension 
mains of the Durham County Electrical Power Distribution Co. 
Each department is controlled from the mill's sub-station, where 
the transmitted current, three-phase 40 periods, is reduced to 440 
volts. 


Electric Traction in Spain.—The Bilbao Tramway Co. have 
received authorisation for the conversion of the tramways in Bilbao 
from animal to electric traction, and to widen tho gauge. 


Electricity in Horticulture.—During the 1905 season phyllexera 
was a source of great trouble in the vineyards of Franconia (Bavaria), 
one vineyard, 55 acres in extent, having to be entirely destroyed at 
Iphofen from this disease. Experiments in the destruction of this 
dreaded scourge of the grape vine by electrical means are now being 
made at Würzburg under the supervision of the Bavarian Govern- 
ment. The preliminary experiments are designed to show, first, 
whether the application of the electric current for the purpose 
causes any injury to the vines. 


Elgin.— The Council have appointed a special committee to enter 
into negotiations with the National Electric Construction Co. for the 
erection of electricity works and the application for a provisional 
order. 


Exhibition.—An exhibition of electric light fittings, motors, 
heating and cooking apparatus, &., was opened at Barking yester- 
day (Thursday) by Mr. J. H. Bethell, M.P. 


. Greenwich (London)—Major Cardew (of Messrs. Preece & 
Cardew) has expressed his willingness to report, at a fee of E50, on 
the question of purifying the atmosphere of the sewers by means of 
ozone electrically produced. It has been arranged that Major 
Cardew shall carry out experiments in connection with a brick 
sewer running up Westcome Hill. 


Halifax.—The Council are recommended by the Tramways com- 
mittee to double the tramway from King Cross to Cote Hill when 
certain widenings have been carried out. 


Hammersmith (London).— In a report by the borough electrical 
engineer (Mr. Gilbert Bell) it is stated that, as a result of some tests 
of the calorific value of coal used at the electricity works, it was 
shown that the heating value varied very considerably, and that 
consequently there was a variation in the quantity of coal used. 

It was (he considered) necessary to have a clause in the coal contract 
binding contractors to supply coal of a certain heating value. It would 
be necessary to obtain a calorimeter, and after many inquiries he had 
come ío the conclusion that the calorimeter manufactured by Bryan 
Donkio & C». was a reliable instrument, The instrument would be placed 
in the hands of an assistant, whose duty it would be to test and record 
me due i all coal as delivered. 

e Electricity committee have adopted Mr. f i 
Bomb type calorimeter has been Ea chased. PES Е de 


— 


Handsworth (Staffs).— At the meeting of the Council on Wed. 
nesday the Parliamentary, Electrie Supply and Tramways com- 
mittee recommended that notice be given to the South Staffordshire 
Tramways Co. of the Council's intention, at the expiration of 12 
months, to exercise their option to supply the company with electric 
energy for the tramways. The committee have applied to the 


| Board of Trade for an order declaring that the powers of the City 


of Birmingham Tramways Co. in respect of the Villa-road tram- 
ways should cease, the working of such tramways having been dis- 
continued. The committee had asked the Board of Trade for a 
certificate for the removal of the tramways by the Council as the 
road authority. 

Harbour Lighting.— Poole Harbour Commissioners have entered 
into an arrangement with the Bournemouth & Poole Electricity 
Supply Co. to supply current to both tho out-harbour lights from 
sunset to sunrise for one year, at the expiration of that period the 
Commissioners to have the option of entering into a contract for 
five years on terms now offered by the company. 


"Hey wood.—The question of extensions of plant at the Council's 
generating station will soon have to ba considered. 


Hindley.—A canvass of householders in the compulsory area of 
the Council’s Electric Lighting Order (1901) is being made to aszer- 
tain the support likely to be accorded to an electricity supply scheme. 


Huddersfield. —At the meeting of the Council on Wednesday the 
Electricity committee recommended tle adoption of a scheme for 
the wiring and fitting up of consumers’ premises for electric lighting 
and power. . : 

The scheme proposed puts the annual charge for a 1-light pendant with 
one switch at 1s. 4d. ; for a 1-light pendant with two switches 23., and for 
а 3-light pendant with two switches 93.; or the wiring and fittiogs may 
be purchased by the landlord or occupier of the premises for the classes 
of switches and pendants named above for 133. 4d., 203. and 30s. respec- 
tively, but from these prices 5 per cent. will be deducted for each year 
during which the wiring and fittings shall have been in use. А condition 
necessary to secure such service is that assurance must be given that a 
supply of electricity is required permanently. There will be no “free 
wiring“ for temporary purposes or for the fixing of the wiring of aro 
lamps unless for aterm cf years, aud the landlord and tenant of the 
premises will be required to sign an agreement in reference to the user. 
The annual charge for each arc lamp, including carbons and trimming, 
but excluding cnergy consumed, will be £4. Wiriug will ba done by 
private contractors and not by the Corporation. 

On Wednesday the Corporation were also recommended toincrease 
the salary of the borough electrical engineer (Mr. A. B. Mountain) 
from £450 to £600 per annum, by three annual instalments of £5), 
to date from Aug. 14 last 


Both the above recommendations were adopted. 


A special meeting of the Council has been conreaed for Nov. 9 
to authorise application for a provisional order for constructing 
additional tramways, 


India, —The “ Indian and Eastern Engineer " says that Mussoorie 
Municipality have received sanction to expend Rs. 780, 000 
(£48,667) on its lighting and power scheme in connection with 
which the Bhatta Falls are being utilised. 

The Vicarino-Crawford electric lighting equipment (with which a 
carriage on the Burma Railways was fitted) has successfully com- 
pleted six months’ trial. The vehicle has in the six months run 
87,803 miles, and the only parts of the equipment which have been 
renewed are a pair of carbon brushes, after 16,829 miles had been 
run. There was (says Mr. L. P. J.hnson, the officiating locomotive 
and carriage superintendent) no perceptible difference in the light 
when the carriage was standing and when running. 

Electric lighting and ventilation by electric fans have been suc- 
cessfully used for six months (under the supervision of a representa- 
tive of Heatley, Gresham & Co.) in two of the Madras Railway Co.'s 
carriages. | 


Islington (London).— The Lighting committee propose to adver- 
tise for & chief assistant engineer with practical and commercial 
experience of an electrical undertaking at a commencing salary of 
£250 per annum, rising by annual increments of £25 to £350. 


Italy.—Consul J. H. Towsey, of Milan, reports that the Entreprise 
Général des Travaux, of Liège, Belgium, has secured a concession 
for the construction and working of a tramway from Desenzano (on 
the Lake of Gardo) to Castiglione delle Stivere (Mantova), via 
Lonato (Brescia), thereby connecting all the towns in the upper part 
of Mantova with the main line of tramways between Milan and 
Venice. Another line is to be simultaneously constructed by the 
same company between Carpenedolo (Brescia) and Montechiari, 
connecting up with the Mantova and Brescia line and embracing 
practically the whole of the towns in the lower part of the province 
of Brescia. Both lines are to be completed by the middle of 1907. 
Negotiations are also well advanced for the construetion and opera- 
tion by the same company of a tramway route from Asola (Mantova) 
to connect the Mantova tramway lines with the Cremona service. 
The Société Co-operative anonyme d'Electricité, of Messina, have 
contracted for the erection and equipment of electricity works for 
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tbe City of Naples, the concessionaires being Messrs. Bonomo & 
"tili, of Naples. Й 
1 Municipality has requested tho sanction of the public 
works department to a scheme for establishing an electricity under. 
taking for Коше, The estimated cost ofthe works is £140,020. 


Leeds.—The Tramways committee recommend application being 
made for a provisional order for authority to construct several new 
lines of tramway. 

Light Railways.—The Board of Trade have confirmed the 
Lampeter, Aberayron and New Quay Light Railway Order, 1906. 

The Portmadoc, Beddgelert & South Snowden Railway (Light 
Railway Extension at Carnarvon) Order has been submitted to the 
Board of Trade for confirmation. Objections by Nov. 10. 

Arrangements are being made for starting the work of construct- 
ing the light railway from Lower Edmonton to Waltham, which 
will link up with the Metropolitan Electric Tramway system from 
Edmonton to Finsbury Park. 


London County Council.—On Tuesday consideration of the pro- 
posal of the Highways committee relating to legislation for new 
tramways was further postponed: | 

Tramvay Receipts.—Tha Highways committee reported that the total 
traffic receipts from April 1 to Oct. 6 were £714,630, against £737,896 in 
the corresponding period of 1905. 

Tramkays and Street Widenings.—On а report showing how the cost of 
street widenings along the route of tramways had been met, 

Capt. Swinton said the public were under the impression that the 
tramways accounts bore one-third of the net cost of such improvements, 
whereas the return showed that the accounts had not borne one-tenth. 
£4,044,844 bad been spent on street widenings, but of this only £377,260 
had been charged to tramways. In seven years, also, the tramways depart- 
ment had only paid £8,160 towards the central staff, which cost £1,200,000. 
He contended that it was absurd t> talk of obtaining profits with such 
leis as these before them. 

Mr. McKinnon Woop contended that it waa wrong to say that because 
à necessary street widening was carried out at a particalar moment, on 
the pressure of the Highways committee, that therefore the cost should 
be charged to tramways, ` 

Commercia’-road Tramway s.—Capt. НемРнил, said it was hoped that 

cars would commence ranning in Commercial-road „E., in December. 


10.0. Tramways.— London County Council are seeking the 
sanction of the Board of Trade to the adoption of the overhead 


tion of a new station. Arrangements have been made with W. H 

Kidston & Co., of Perth, for supply and erection of two Babcock & 
Wilcox. boilers, with superheaters, 290 kw. E.C.C. Belliss steam 
dynamos, static balancer, switchboard, crane, &c. Tho existing 


p ш will be offered for sale аз soon as the new station is in working 
order. 


Ormesby.— The Council have requested the Cleveland & Durham 
end Electric Power Co, to subinit a scheme of publie electric 
ighting. 


Overhead Power Transmission.— Interesting developments in 
connection with the distribution of electricity in the Cleveland 
district are about to take place. | 

In addition to the industrial areas оп both sides of the Tees and the 
west and south Durham coalfields, the area of supply of the recently- 
formed Oleveland & Durham Electric Power (Ltd.) includes the whole of 
the Cleveland iron mines district, The company intends to proceed at 
once with the erection of an overhead distribution network, which will 
enable all the Cleveland mines to obtain a supply of power. Concur- 
rently the company are to carry out a scheme of extensions and improve- 


Oxford.—The agreement between the Council and the National 
Electric Construction Co. for reconstructing the local tramways on 
the Dolter surface-contact system was seuled on Monday. 


Patent Legislation.—A deputation on the subject of non- worked 
patents waited upon the President of the Board of Trade, Mr. Lloyd 
George, yesterday (Thursday), 

The members of the deputation were introduced by Sir William Holland ; 
М.Р., and included бїт C. Schwann, M.P., Sir Joseph Lawrence, Mr. I. 
Levinstein, Sir E. W. Fithian, Mr. S. W. Royse, Mr. J. W. Gordon and 
Mr. W. Spekman. The proceedings were private, but it is understood 
that it is the intention of the Government to introduce a bill next year 
dealing with the grievances of the manufacturing and commercial com- 
munity in regard to the present working of the acts. 


Portsmouth.—On Saturday the extension of the electric tram- 
ways on the Gosport side of the Portsmouth harbour was opened, 


Smoke Abatement.—Bavaria, famous for many inventions, re- 
searches and discoveries, and as being the birthplace of many notable 
inventors and experimenters (including Liebig and Röntgen), has, 
it is stated by Mr Consul Buchmann, of Munich, given birth to an 
inventor, a Munich mechanic, who has discovered, it is said, a new 
and simple means of dealing with the smoke nuisance. His inven- 
tion consists of a series of small tanks filled with water over which 
the smoke escapes. It is claimed that by the arrangement of these 
tanks smoke and soot are.absorbed by the water, the remaining gases 
escaping in the form of a small tra7spareat cloud of white steam. 


South African Duty on Catalogues.—It is announced that it 
has been decided to relax the restrictions on the importation of 
catalogues and price lists resulting from the South African Con- 
vention, 1906. 

The various members of the Customs Union have agreed that ordinary 
catalogues and price lists imported through the post, weighing less than 
8 oz., will not be charged with duty, but in case of South African firms 
sending large quantities of catalogues or advertisements through the post, 
duty will be charged upon them, even if weighing less than 80z. The 
Natal, Transvaal and Orange River Governments and the Administration 
of Southern Rhodesia have farther agreed to forego the 64, delivery fee 
hitherto collected on catalogues or price lists imported through the post. 
The Cape Government has made a like decision with regard to similar 
articles imported by book or letter post. ; 


Standish.— Wigan Corporation have decided to give supply of 
electricity in bulk in this district and as soon as the electricity works 
have been extended current will be delivered at the boundary of the 
Standish district at id. per unit, plus a standing annual charge 
according to demand. The maximum demand is to be ascertained 
from the average of the winter months, and the fixed charge will 
vary from 64s. per annum for a maximum demand of 100 kw. to 
48s. 6d. for 500 kw. 


Stirling.—The National Electric Construction Co., which recently 
acquired the local tramways, is in negotiation with the Council for 
a supply of electric energy for traction. 

The Council offer to supply current at 2d. per unit for the first 100,000 
unita per annum, 13d. for the next 50,000, 14d. for the next 50,000, 144. 
for the next 50,000 and 1d. per unit beyond 250,000 units. The Council . 
also offer to undertake the maintenance of the track within the burgh at 
£100 per mile of single track, but cars should only be run on Sandays if 
the ratepayers approve on a poll The company has declined to accept 
the price proposed for current, but has made an alternative offer. The 
offer for maintenance of track has also been refused, and the company 
states that it will not proceed with the scheme without Sunday running, 
& 42 years’ concession being also insisted upon. 


Tiverton.—The Council have declined the offer of Foote & Milne 
for the erection of electricity supply works at a cost of £6,000 to 


The line from: Battersea Park Station to Clapham Junction, which has 
| Converted to electric traction, was reopened on Saturday, when the 


rne on the new li i 
Part Station w line from Tooting was also extended io Battersea 


Manchester.—The details of the revi i 
вит. vised parcels carrying scheme 
Were considered by the Tramways committea on Tuesday. f 
he whole of the collecting and delivery vans at present in use are to 
du with, and parcels up to 14 lb. in weight will be carried on 


tad ‘Daly tramcars and delivered to consignees by messenger boys, 


nage and a receipt given. On arrival at its destinati i 
©, ation the parcel will be 
Celivered to the address &tven, provided it is within half м mile of the 


+ 8d. for parcels (Xceeding Т1Ь in weigh 

: c ; ght up to 14 lb. 
ит in said they were still receiving reminders of Mr. Justice 
Гар а The solicitors for Messrs. Sutton had called atten- 
that if any fern eged breaches of the injunction secured, and threatened 
t Committa! 


à Asy 
p amates of £2,407 for electric lighti 


bts teen — — Part V. of the “Local Loans Returns 
i сап т be ко of borough councils (ex- 

ro : naiture for 1908.4 i 

8 da amounted to £1 2,702,675 in the case of county 


. 


3: t ; ‚апд of non-county boroughs to 
hited by loan by ү, 1245885. ng the year 44, 486,662 was 
inelading £9 вто „п of county and non-county boroughs, 
Шош ontstandi tramways and light railways. The total 


raised £9 4g amounting to £11,720,539. Of tho t 
Ce for electric lighting, including public lighting. 

the growing demand Ша) Тһе Municipal Council, in view of 
tending ite present "i current and the difficulties in the way of 
Plant, has raised a loan of £7,000 for the erec- 


OO acier 
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£7,000. The firm offered to take a lease of the undertaking for 
80 years at a rental of £440 per annum. 


Uruguay.—The Uruguayan Government are despatching two 
engineers to Europe to purchase plant and material for modernising 
the electric power houses in Monte Video. They will first visit 
London and then go to France, Germany, Belgium and Italy. 


Wolverhampton-Dudley Tramways.—The through service of 
tramcars between Wolverhampton and Sedgley and Dudley was 
inaugurated on Monday. 

Electric Supply Cricket League.—The annual general шеи 
of this League takes place at the offices of the St. James’ & P 
Mall Electric Lighting Co., 19, Carnaby-street, London, W., on 
80th inst., at 7 p.m. Clubs interested are requested to send a repre- 
sentative, and the hon. sec. (Mr. A. W. Seabright) will be pleased to 
supply any information in regard to the League. From the par- 
ticulars of the points scored by the affiliated clubs during last season 
it will be seen that St. Paneras Borough Council Electricity Cricket 
Club are the winners of the Challenge Cup: 


St. Pancras Boro’ Council Electricity C.C... 10 points. 
Chelsea Elestricity С.С................... 0 5; 

St. James’ Electric С.С................ „ e 
Charing Cross Electric O. .............. 1 „, 
Westminster Electric C.C............. Did not compete. 


ELECTRICITY SUPPLY ACCOUNTS. 


Belfast.—The total income of the municipal electric tramways 
for the half-year ended Sept. 30 was £93,222. 18s. 1d. 

Traffic expenses came to £26,460. 3s, 1d., general expenses £5,440. 19s. 3d., 
general repairs and maintenance £10,219. 58. 2d. and power 29,416. 16s. 3d., 
leaving gross profit £41,685. 93. 4d. £4,480. 17s. 1d. has been con- 
tributed to the general purposes fund, and after paying income tax 
(£650), interest on debentures (£997. 103.), stock dividends (£17,500) and 
sinking fand (£9,925) there was a net profit of £8,239, 19s. 1d. 


Huddersfield.—The revenue of the tramways department for 
the half-year ended Sept. 80 was £42,860. Working expenses were 
£20,858, leaving £21,507. Rent of leased lines, interest and redemp- 
tion of debt charges absorb £12,138, leaving net profit £9,369. In 
the corresponding half of last year the revenue was £38,299, the 
gross surplus £19,289 and the net surplus £7,031. 


Leeds.—The revenue of the tramways department for the half- 
year ended Sept. 30 was £167,577. 11s. 5d., against £163,286. 17s. 2d. 
last year, increase £4,290. 14s. 3d. 

The total mileage run was 3,707,537, decrease 10,584. The passengers 
carried totalled 37,289,126, compared with 36,469,921, increase 819,205. 
The receipts per mile were 11d., against 10°66d., and the average fare per 
passenger 1:074., against 1:084. There were 580,682 workmen's fares, 
and 565,838 exchange tickets. Traffic expenses were £43,227, against 
£43,304. Practically, the only increases on account of general expenses 
were taxes and rates, which were £4,347 heavier. General repairs and 
maintenance were £17,832, against £17,496. The same may be said of 
the cost of generation, which was £8,181, compared with £8,017. 
The total expenses amounted to £82,576. 158. 9d. (5°42d. per car-mile), 
against £77,173, 83. 5d. Gross profit was £86,941. 10s. 11d., against 
£88,052. 148. 4d. After paying interest and sinking fund and making 
provision for reserve the net balance was £82,045. 1s, 3d., against 
£31,296. 58. 11d. 


Llandudno.—The income of the electricity department for the 
a ended March 81 was £8,699, including £7,914 for private 
ighting and £698 for public lighting. 

Expenses were £3,624, leaving a gross profit of £5,075. Sinking fund 
and interest amounted to £3,480, leaving a profit of £1,598, of which 
£1,100 bas been placed to reserve and the balance (£498) carried for- 
im o capital outlay is £40,657, and the balance outstanding is 


Poplar (London).—The borough electrical engineer (Mr. J. H. 
Bowden), in his report for the year ended March 381, states that 
there is a profit of £600. 6s 1d. on the working of the electiicity 
undertaking, compared with a deficit of £1,541. 19s. 7d. in the pre- 
vious year. 

The units sold increased from 2,381,827 in 1904.5 to 8,041,000 in 
1905-6. The increased consumption for private lighting had not been ғо 
large as was estimated, but it is anticipated that with the “ free wiring " 
powers now possessed by the Council a considerable impetus may be given 
to this branch of the undertaking. The running costs have been reduced 
by 25:66 per cent. during the year, and the standing charges 0:104. per 
unit, due to an increase of output without appreciable inorease of cost, 


TELEGRAPH AND TELEPHONE NOTES. 


‚ Municipal Telephony.—At a special meeting of Hull Corpora- 
tion on Monday a discussion took place on the following motion of 
me Wheatley :— 

bat in view of the recent sale of their municipal telephone under- 
takings by the Corporations of Glasgow and Brighton, it be an instruc- 
. tion to the Telephones commiltee to at once further consider and report 
upon the recommendation of the committee for the sale of the Hull Cor- 


poration telephone undertaking, contained in the proceedings of March 9, 
1906, which proceedings were referred back by the Council for the farther 
consideration of the committee on March 19, 1906. " 

Mr. WHEATLEY, in support of the motion, said that the position was 
somewhat delicate and difficult, and he acknowledged the good work done 
by the Telephone committee. He would feel inclined to say to the com- 
mittee that they should go on with their work, develop and perfect their 
system in competition with the National Co, if it were not for the fact 
that he was forcibly reminded that the lease which the committee enjoyed 
expired five years from Dec. 81 next. On that date they would have to 
face the true position, and he believed that the Government had already 
told the Corporation what they were prepared to take and what they were 
not prepared to take. 

The chairman of the committee (Mr. Brown) said that was not so. 

Mr. WnraTLEY said that Glasgow and Brighton had disposed of their 
undertakings on equitable terms, and he urged that Hull should lose no 
timein opening up negotiations for the sale of their telephone undertaking. 

After the motion had been seconded, 

Ald. HoLDER moved, as an amendment, That the Council considers it 
inexpedient at the moment to interfere with the conduct of the committee 
in the management of the telephones." 

The amendment was carried by 39 votes to 13. 


The transfer of Brighton municipal telephone undertaking to the 
Postmaster-General will t&ke place on Monday. The amount paid 
by the Post Office (£49,000) will be applied to repaying the debt on 
the undertaking, leaving & small deficit to be met out of the rates. 


A deputation from Swansea Corporation waited upon the per- 
manent officials of the G.P.O. on Friday last to arrange terms for 
the sale of the Swansea municipal telephone department to the 
Government. 

The Telephone committee state that they have hitherto failed to 
receive any offer approaching the amount the system has cost the Cor. 
poration, and the visit was to endeavour to better the terms. 

The chairman of the committee (Councillor D. Jones) has stated that 
the committee is standing out for getting back the whole of the money 
expended, and they hope to have a reply ia a week or twe. 


TRADE NOTES AND NOTICES. 


— — 


TENDERS INVITED. 


Cleckheaton District Council invite tenders for supply, delivery 
and erection of one 82 kw. motor-generator, with switchboard and 
accessories. Tenders to the clerk to the Council (Mr. John H. 
Ling&eld), Town Hall, Cleckheaton, by 10 a.m. 26th inst. Further 
particulars are given in an advertisement. 


The directors of the Great Western Railway Co. invite tenders 
for supply of stores for 12 months ending Nov. 80, 1907, including 
telegraph instruments, apparatus (insulators, &c.), iron work and 
tools and telegraph drysalteries, electric light carbons, incandescent 
electric lamps, wire, glass, acids, alkalies, &c., oils and turpentine, 
colours, paint, steel tools, ironmongery, brasswork, locks, rivets, 
bolts and nuts, &c. Samples and patterns may be seen at the com- 
pany's general stores, Swindon, from 17th to 26th inst. Specifi- 
cations (with torms of tender) from the Stores Superintendent, 
Swindon. Tenders, addressed to the secretary (Mr. G. K. Mills), 
Paddington Station, London, W., not later than Monday, Осе. 29. 


Swinton and Pendlebury Urban District Council invite tenders 
for: (1) Sub-station buildings, (2) 1.-t., d.-c. switchboard, (3) mains, 
and (4) d.-c. electricity meters. Tenders to the Chairman of the 
par wl committee, Council Offices, Swinton, Manchester, by 

ov. 8. 

Manchester Electricity committee invite tenders for supply, 
delivery and erection at Stuart-street generating station of one 500kw. 
turbo-alternator, complete with condensing plant. Tenders to the 
„ of the committee, Town Hall, Manchester, by 10 a.m. 

st inst. 


Erith Council want tenders by noon Oct. 29 for water storage 
tank, purifying and softening plant, steam-feed pump, pipework, 
&»., at electricity works, and for removal and re-erection of existing 
condensers, feed pumps, &c. 

Brandon and Byshottles Council want tenders by Nov. 8 for 
supply and erection of poles, cables, lamps, &c., for electric lighting 
of Brandon and Browney collieries. Plans, &c., from Mr. G. G. 
Donkin, surveyor, Langley Moor, Co. Durham. 

Portsmouth, Corporation invite tenders for supply, erection and 
maintenance of electrically-driven centrifugal storm water pumps, 
with switch gear and accessories. Tenders by noon Nov. 15. 

Warrington Electricity and Tramways committee want tenders 
by noon 1 inst. for maintainance of paving on tramway track for 

months. 


, Radcliffe District Council require tenders by Nov. 17 for construc- 
tion of 14 miles of permanent way of tramways, with bonding. 


Pontypridd Council want tenders by 22nd inst. for supply, &c., 
of 2,205 yds. of 0°75 single traction return and pilot cable. 
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Bermondsey (London) Council received the following tenders for 


cable: Johnson & Phillips (accepted for Nos. 1 and 2) (1) 120 yds. 
0125 triple-conoentric cable £47. 11s., (2) 250 yds. 0°5 triple con- 
centric cable £290. 78. 4d., and (3) 49 yds. 0°5 single-rubber cable 
£3. 10s. IId. Siemens Bros. & Co. (accepted for No. 3) (1) 
£47. 11s., (2) £299. 188. 8d., (8) £31. 13s. 3d.; British Insulated & 


Heben Cables (1) £47. 11s., (2) £809. 16s., (8) £33. 118.; St. 


Helens Cable & Rubber Co. (1) £47. 11s., (2) £999. 18s. 94.: 


W.T. Glover & Co. (1) £47. 11s., (2) £299. 18s. 9d., (8) £88. 10s. 11d. : 
Csllender's Co. (1) £48. 1s. 6d., (2) £804. 
Epeom Council have accepted the following tenders :— 
Browett, Lindley 
Stirling Boiler Co., water-tube boiler and pipe work, £962 


Wheeler Condensing & Eng. Co., surface condenser, with air and 


erealating pumps, £419. 
Musgrave & Co., induced draught fan, £80. 4s. 


London County Council received the following tenders for motors 


for the Elephant and Castle sub-station :— 


Dick, Kerr & Co. (ассер{ей).......................... £7,100 
i Bros. Dynamo Work m 8,428 
British Westinghouse Со. ............ V.P aA vr Ed tes 8,177 


£385. 4s. 90. Nineteen tenders, ranging from £310 to £500, were 
sent in. 

Sunderland Corporation have accepted the tender of Alfred Tully 
lor wiring Hylton-road electricity station extensions; that of Belliss 
k Morcom fora new steam alternator; and that of H. A. Davie (Ltd.) 
hr fixing chequer plating and hand-railing at Hylton-road station. 

Southwark (London) Council have accepted the tender of Spenser 
Же for supply of 5,000 tons of West Hallam and Griff coal at 
18. IId. and 11s. 11d. per ton respectively. 


The Underfeed Stoker Co, have received an order from the War 


Office for the equipment with their E type stoker of four Babcock & 
Wilcox boilers for the new central power station at Woolwich Arsenal. 


Hammersmith (London) Council have accepted the tender of 


Bryan аш & Clench for а calorimeter at £85, less 23 per cent. 


Wolverhampton Corporation have accepted the tender of W. T 


Glover & Co. for cables, 


Rochester Corporation have acce 
Со pted the tender of Wenham & 
Waters for wiring the Technical Institute at 4142. 


Lowestoft Council have accepted th der of 
lor a ton of mains compound al £29. Оа 


Walsall Council have accopted th x 
k Co. for supply of steel aman. e tender of Bolckow, Vaughan 


BUSINESS NOTICES. 


On 
S 17950 er Monday next the London telephone number of the 


: Co. Will be altered from 887 Bank to 8600 London 
nth company’s clients have experienced trouble and delay 
not all be v ut of their eight lines on the Bank Exchange 
бен g іове er. By changing to the London Wall Exchange 
Е) able to secure the whole of their ten lines 

are arranging to employ i | 
: о a staff of shorthand бро F 
nstol Electric Safety Lamp Works, of 40, Great Smith- 


street, 
Vimana йет, S.W., are now on the telephone, No. 2047 


Wm. J. Crampton Grading к} Crampton, Oliver 

P- Debts will be received by Mr 4. 0 Tuae я 
A. O. Lusk 

ps Bary St, 5 and paid by Mr. Oliver. е SEN 

ofthe Renn, Jer, Brisbane, has been appointed Australian agent 

mg Regina Are Lamp Co. Mr. Hayer is about to open an odis 


The offices of 
been of West Ham Co ration tr 
Siria l to Greengate-street, E n anyay department have 
1 informs us that he will again attend to the 
from e чашевв of Graham, Morton & Co., who have 
drawings, designs, stators of Graham, Morton & Co’ (Ltd.) the 
a ge аце patent rights, wood patterns, and 
went of their now ark ino tas and machinery for the equip- 


B 
John быш PICIES, LIQUIDATION B, &c. 
б. Tuesday, аын сопваніпу engineer, Leeds, was examined 
v, ON in connection y 1408, assets nil. Causes of failure given 
“оет Counties 6 y „Ouerotte Patent Co. and Querette 
d.). Ө companies were formed to work 
i hw eli leather, The bankrupt stated that 
second. Aj ine 5 scribed to the first company and £8,000 
experimental eney was lost, as the business never got 
stage. Xaminátion adjourned. | 


& Co., steam generating set (E.C.C. dynamo), £1,730. 


Claims against Wm. Leslie, electrical engineer, and Alice Frances 

heesman, of His Majesty’s Prisons, Brixton and Holloway 

respectively, by Oct. 26, to Mr. H. W. Figg, 128a, Queen Victoria 
street, London, E.C. 


An application for the discharge of Theo, F. L. Rene, electrical 
engineer, 9, Plum Tree-court, Farringdon -street, London, E.C., will 
be heard on Nov. 2, at Bankruptcy-building s, London, W.C. 


The Motor & Electrical Engineering Co. (Leeds), Ltd., is being 
wound up voluntarily and Mr. R. A Smithson, Central Bank. 
chambers, Leeds, is liquidator. 


— —.— — ————— 


Plant for Sale. TWO dynamos, with switchboards, measuring 
instruments, &c., are advertised for sale in another column. 

Devid Rowan & Co., 281, Elliot-street, Glasgow, have for sale 
some switchboards, with instruments, &c. See an advertisement. 


Some private electric lighting plant (including a 2 . p. Crossley 
Каз engine, dynamo and battery of accumulators) is advertised for 
sale on another column. 


, Business for Sale.—An electrical engineering business is adver- 
tised for disposal. Applications to Mr. Whittaker, 81, Milkstone- 
road, Rochdale. 

A retail electrical business is advertised in another column for 
sale as а going concern. 


“The Journal."—Part 180 of “ The Journal” of the Institution 
of Electrical Engineers is now ready, price 5s. Particulars of 
contents are given in an advertisement. 


OATALOGUES, &c. 


Artistic Fittings.—Owing to the growth of artistic taste, as 
very elearly indieated by improved decorative effecta in wall and 
floor coverings, &c., few householders are now conient with the 
primitive lighting arrangements of even so recent a period as the 
early nineties, when the electric light fitting was often an adapted 
gas bracket. For years electric light fittings were “ designed " on 
the model of the ugly gas pendant. The Edison & Swan Co. were 
among the first (if not actually the first) to turn their attention 
to art fittings, and this firm have always been in the forefront of 
this industry. The issue of Section VI. of the“ Ediswan " standard 
catalogue is before us, and shows effectively the great advance which 
has been made in the truly artistic character of these fittings. The 
pages of the new catalogue are crowded with photo-reproductions of 
some very chaste productions in art metal work, including pendants, 
brackets, standards and electroliers, which will harmonise with & 
wide range of artistic decorations. 

Specially worthy of notice are a number of elegant Flemish designs 
in electroliers, with brackets to match, in polished brass with chain 
and backplate. These are fitted with the neat and effective 
“ Huntalite " candle lamp, to wh ich reference has previously been 
made in these columns. For 
those who prefer the pure 
Dutch type of fittings, some 
exceedingly harmonious ef- 
ects are shown, including a 
fine pure Dutch electrolier, 
with flint-ribbed, satin - 
finished shades, and two 
polished brass Dutch three- 
light pendants, also fitted 
with Huntalite’’ candle 
lamps. Very neat “Georgian” 
designs are illustrated in all 
the simple elegance and 
feint severity of this effec- 
tive style. For large rooms, 
it is generally agreed, such 
fittings are peculiarly suited. 
Table standards of the ever- 
popular and effective “ Adams designs, of Louis XVI., and of 
Florentine style, in the neat Empire and inland types all deserve 
the highest praise. The bracket section is very full of good things. 
Brackets by themselves, brackets to match fittings illustrated else- 
where, and brackets suited for almost every style and design are 
here. Qur illustration shows & simple yet artistic design of polished 
brass bracket made en suite with an electrolier and other fittings 
shown in the catalogue. . 

A commendable feature of the new list is a carefully compiled and 
complete index, both alphabetical and numerical, and the arrange- 
ment of the various classes of fittings have been brought together 
in а way which shows that much thought has been given to tho 
value of time to the busy contractor and his client. 
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Controller Contacts.—High capacity drum type controllers, such 
as are used for tramcar and crane motors frequently, give trouble at 
the contact fingers. Messrs. Imeson Bros., Finch & Co. have intro- 
duced a type of roller contact for which they claim, from actual 
experience, freedom from burning and arcing. The device has been 
adopted by several tramway controller makers, and full details 
regarding it are contained in & leaflet recently issued by the firm, 
whose address is Victoria buildings, Stockton-on-Tees. 


Nernst Lamps.—-A further supply of pamphlets eulogising the 
economies and the merits of the Nernst lamp 1s to hand from the 
Electrical Co. The leaflets include useful particulars concerning the 
“ E.C.” incandescent lamp. 


Motor Starters.—We must compliment Messrs. A. Reyrolle & Co. 
on the style of their latest price list of motor starters and starting 
panels. It is а most attractive picce of literature, and will, even if 
it should fail to bring business, at least command attention. 


. Exports of Electrical Goods and Apparatus.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery which is 
not separately specified) from Oct. 10 to 16, with the ports of 
destination :— . 

Africa— Cape Town, £261 ; Delagoa Bay, £61 ; Durban, £1,761 (includ- 
ing £863 telegraph material); Port Elizabetb, £277 (including £67 tele. 
graph material); Port Sudan, £5,569 (including £951 telegraph mate- 
rial), and 84 loads telegraph poles and arms; Suez, £113 (including £20 
telegraph material); Taltal, £400. Argentina—Buenos Ayres, £1,066 
(telegraph material); Rosario, £28 (telegraph material). Australasia— 
Adelaide, £1,088 (including £150 telegraph material) ; Auckland, £254 ; 
Hobart, £43; Lyttelton, £129; Melbourne, £1,123 (including £446 
telegraph material) ; Nelson, £5 (telegraph material); Otago, £1,723 ; 
Perth, £562 ; Sydney, £1,934 (including £680 telegraph material); Wel- 
lington, £746 (including £512 telegraph material). Belgium—Brussels, 
£40; Ghent, £57 ; Ostend, £170. Brazil—Rio de Janeiro. £40. British 
Guiana—Demerara, £10, Canada—Montreal, £221; Toro ato, £16. 
Ceylon—Colombo, £152. Channel Islands, £45. China— Shanzhai, 
£1,516 (including £800 telegraph material); Swatow, £213. Cyprus, 
£158 (telegraph material). France—Paris, £135. Gibraltar, £57 (tele- 
graph material). Guatemala —Antigua, £12. Holland — Amsterdam, £696 
(ineluding £530 telegraph material); Rotterdam, £624 (including £24 
telegraph material) Hong Kong, £355 (including £115 telegraph mate- 
rial). India—Bombay, £7,097 (including £3,353 telegraph material) ; 
Calcutta, £1,198 (including £22 telegraph material); Karachi, £190; 
Madras, £16 (telegraph material). Japan — Kobe, 445; Nagasaki, £51; 
Tokio, £400 ; Yokohama, £1,607. Java—Samarang £15. Madeira, £11. 
Malta, £1,367, Mauritius, £108 (including £10 telegraph material). 
Norway —Christiania £20. Peru—Callas, £212 (telegraph material). 
Portugal—Lisbon, £25 (telegraph material). Russia —Kurek, £1,383 ; 
St. Petersburg, £20. Scychelles, £84 (telegraph apparatus). Siam— 
Bangkok, £49. Straits Settlements—Penang, £317; Singapore, £137. 
Sweden—Stockholm, £30 (including £13 ‘telegraph material). United 
States — New York, £168. Uruguay-—Monte Video, £289 (including £205 
telegraph material). West Indies — Trinidad, £354. Zanzibar, 4327. 
Total, £37,147, against £13,796 in the corresponding week last year 
(Oct. 11 to 17). 


PATENT RECORD. 


qn 


APPLICATIONS FOR PATENTS. 


Nor. The undermentioned Applications (except those marked t) are not 
open to public inspection until after acceptance of Complete Specifications, 
Those marked + are open for inspection 12 months after the date attached to 
them, if they have not been published previously in the ordinary course. 
Names within parentheses are those of communicators of inventions. When 
Complete Specification accompanies application, an asterisk is affixed. 


September 10, 1956. 
20,062 Wynn. Instruments for straining telegraph wire. 
20,070 EDELMANN & WALLIN, Electrical safety lamps. 
20,113 & 20,114 MircHELL & LuBBock. Surface-contact electrice traction 
systems. 
20,115 Yzerman. Telegraphic apparatus. 
20,130 Happam. (Caldwell, U.S.) Current. collecting trolleye.* 
20,145 MacINDoE & McGLYvNwN. Reversible rotary turbine engine.“ 
20,153 LEHMANN. Street car trailer for track cleaning and o:linz. 


i September 11, 1906. 
20,169 Hares & Watson. Apparatus for operating points of tramways. 
20,182 Preverte. Burglar-alarm ayatem. 


20,201 Егесткіс lanition Co. & HALL. Switches. 

20,209 LEDERER. Metallic glow bodies for electrical appara'us. 

20,210 LEDERER. Supports for metallic glow filamente. 

20,221 DowmwaN. Turbines. 

20,231 HAUDENSHIBLD. Current-collecting trolleys.* 

20,253 FeLTEN & GuILLEAUME-LAHMEYRRWERKE A.-G. Single phase alter- 
nating-current machines. (Date applied for, 2/10/05.)* t 

20,234 Вгохлм. (Goffin, Belgium.) Insulator stalks* 


20,255 AUDIBERT. Mercury vapour or like electric lamps. (Dat lied 
for, 20/9/05.)* t P ' ps. (Date applie 
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September 12, 1906. 
20,294 CrawsHaw & AFFLECK. Incandescent lamp: for theatrical, decora- 
tive and other purposes. | ‚ 
20,313 SomNmNscHEIN. Turning nuts of fishplate bolta of tramway rails. 
20,327 & 20,528 ZigaENBERG. Lead-peroxide-zine storage bat:eries. 
20,332 Perry. Ascertaining comparative power of X-rays, high frequency 
| rays, &c., and apparatus therefor. 


September 13, 1906. 
20,341 Baxter. Blocks for use in permanent way of tramwaya." 
20,369 BRoADBENT. Switches. 
20,370 Sremeaxs Bros, & Co. 
Galvanic batteries.“ 
20,380 Cowern- Col Rs. Elec: roly tes for electro · deposition of copper. 
20,393 B.T.-H. Co. (G. E. Co., U.S.) Protective systems for electric 
supply conductors. 
20,394 B.-T.H. Co. (G. E. Co., U.S.) Liquid fuel burners. 
20,395 & 20,396 B. T.-H. Со. (G. E. Co., U. S.) Transformers, reactances, &c. 
20,598 A. B. P. ACCUMULATOR & BARKER. Batteries.“ 


September 14, 1906. 

20,416 Fraser. Regulating the excitation of dynamos and motora. 

20,455 BURCHELL. Alecrnsting joints for tramway and railway level 
cro: sings. 

20,442 Воррлм. Electric drills. 

20,450 EtsHorr. Commutator bars for dy namo-electric machines and 
method of fastening armature coil connectors to such bara. 
(Date applied for, 24/9/05.)*t | 

20,456 BCO H. Electric alarm rotifying attempts at. break'ng or opening 


locks.“ 
20,462 B. T.-H. Co. (G. E. C», U.S.) Electric heaters. 
20,463 B. T.-H. Со. (A. E G., Germany.) Arc lamps. 
20,464 B. T.-H. Co. (G. E. Co., U. S.) Electric motors. 
(Lorenz, Germany.) Altering the self - induction in 


(Siemens & Halske A.-G., Germany.) 


20,472 MACKENZIE. 
alternating-current circuits.* 


September 15, 1906. 
20,490 HIN ES X Son & Brittain. Shade holdere, shade fittings, clectric 
lights, &c. 
20,515 JonpEN. Life-guard for electric tramcars. 
20,542 B.T.-H. Co. (G. E. Co., U.S.) Signal systems for railways and the 


like. 
September 17, 1906. 

20,556 HAT FIELD X Lewis, Electric arca. 
20,580 Booker. Starting and regulating switches for electromotora.* 
20,600 Mitts (Automatic Refrigerating Co., U.S.) Automatic coatrol 

for fluid pressure systems.“ 
20,613 B.T.-H. Co. (G. E. Co., U.S.) Connectors for electric conductors. 
20,623 Tuomas & McGowan. Dynamo-elestric machines. 
20,639 CowPzR-CoLzs. Moving electro-deposited cylinders from mandrels. 


September 18, 1906. 

6054 Lorina. Carcasses for dynamos. (Date applied for, 9/1/06.)* 
20,649 MARSHALL X Gornry. Braking mechanism for railways, tram ways,&c. 
20,662 PurLLIPS. Electric heater.. | 
20,664 CUTHBERT. Tramway and railway rails. 
20,703 Davy. Electrical resistances. 

20,712 & 20,716 RoszRTs, ROBERTS & JAFFRAY. 
metals and alloys.“ 

20,719 FELTEN X GUILLBAUME-LAHMEYEBWEBKE A.-G. Alternating-current 
electromagnets. (Date applied for, 30/9/05.)*t 

20,730 Tuomas. Vapour clectric lamps. (Date applied for, 27/9/05.)* t 

20,733 Sirmens Bros, & Co. (Siemens & Halske. A.-G., Germany.) Con- 
versation counters in telephone installations.“ 


September 19, 1906. 

20,752 Lon Nd. Mounting of dynamo - electric machines. 

20,754 May. Tram life- guards. 

20,764 Jongs, Switches. 

20,798 WiLEMAN. Prevention of skidding of vehicles. 

20,803 B.T.-H.Co. (G.E. Co., U.S.) Motor control devices. 

20,804 B.T.-H. Co. (A.E.-G., Germany.) Lubrication of dynamo-electric 
machines for railways. 

20,808 ALLGEMEINE ELeKTRIZITATS GESELLSCHAFT. Compensated dynamo- 
electric machines baving commutating poles. (Date applied for, 
20/9/05.)*+ 

20,815 Porres. Production of electricity.* 

20,818 Wiss. (Skodawerke A.-G., Austria.) Steam turbines. 

20,835 Greason. Electrical illuminated devices.“ t 

20,844 MASTERMAN. Connecting tram and other rails. 


September 20, 19(6. 
20,859 SuLuvan. Telephone receivers. 


20,897 PzTRIE. Cable-cutting devices.“ 
20,915 LUNDBERG, LUNDBERG & LUNDBERG. 
20,928 B.T.-H. Co. 


E!ectro-leposiuon of 


Swi che». 
(G.E. Co, U.S.) Operating electric motors for 
braking purposes. 


20,929 B.T.-H. Co. (G.E. Co, U.S.) Insulating studs and making виз. 


September 21, 1906. 
Current collectors for electric vehiclea. 
Governiog a'rangement and valves for fluid pressure 


20,942 KNoWLES. 
20,974 Hovan. 
motors. 
20,978 Witson. Tram rails and the like. 

21,001 B.T..H. Co. (G.E. Co, U.S.) Devices for controlling electric motors. 


21,002 NogaazRATH.  Dynamo-electric machines. (Date applied for, 
22/9/05.)* t 
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§1,003 NogoagRATH. Collector rings for dynamo-eleotric machines. (Date 


applied for, 22/9/05.)*t 


>Н. Co. (G.E. Co., U.S.) Oy erating electric motors for braking. 
o aie Balint igniters of explosion engines. (Date applied for, 


axes. Mecbanism for the transmission of power. 
маз September 22, 1906. 


21099 Нптон & Татіов. Improvements in trolleys and trolley wheels 


for use in electric or other like care. 
2,08 Vax Карвх & Rosinson. Batteries. 
21053 Higer & HanrisoN. Switches. 


21,067 Suvreor, Turbines. | 
21,063 Ssypora & Baumann. Gas turbines.“ 


21,071 Le ТА. (Cooper- Hewitt Electric Co., U.S.) Vapour electric 


devices 


91,031 & 21,082 CowPER-COLES. Manufacture of iron tubes by ele: tro. 


deposition. 
A. Ce Рютвоизкт. Telegraphy.“ . 
21,091 Roxxxrs. (Roberts, Natal) Switch and like gear. 
2.09 Simuzxs Beos, Dynamo Worgs. (Siemens-Schuckertwerke 
Q.m.b.H.) Electric motor generator for working arc lam ps.“ 
21,100 Asuchorr. Electrolysis of haloid salts and compounds, 


SPECIFICATIONS PUBLISHED. 


1905 SPECIFICATIONS, 
II W Рошак. Perforating paper strips for automatic i:legraphic 
& tus. 
18118 Houmas & Ногмиз, Cross- over points for overhead conductors. 
18392 WetHERELL. Operating tramway points or switches from the car. 


18,685 Parrow, Electrical alarm for indicating shortage in cooling water 


supply of gas engines. 
18.909 Кит Electric welding sheet metal. (Date applied for, 24/2/05.) 
18904 SL & Арамвох, Telephonic apparatus, 
18951 Rozcka. Primary batteries. 
19007 AvrERIDGE & BmirisH SUBMABINE Boat Co. Resi-tances. 
19210 B.T-H. Co. & Wepmogs, Protective devices for distribution 


systeme, 
19551 Do Bois. Electrical time switches. 
19603 Crometon & Co. & Harris. Automatic circuit breakers. 
19,746 Hwan. Trolley heads, 
0145 Waursuzap & Mariso, Treatment of wood for electrochemical 


apparatus, 
2175 Iver, НАХАМАН, LANDESBERGEB, SALZMANN & VEREINIGTE ELEC- 
TRICITATS A.- d. Incandescing bodies for incandescent lamps. 
20754 Jost, HawAwAN, LANDESBERGER, SALZMANN & VEREINIGTE ELEC- 
твісттАтг A.-G. Ineandeseing bodies for incandescent lamps, 
(Date applied for, 5/10/05.) 
l ibn (A.-G. Міх & Genest.)“ Buzz rs for telephone 
£, 
20290 Fizo. Seats for tramway cars and otker vehicles. 
21,064 B.T.-H. Co., Мктив & Mossay. Alternating-current motors. 
2,071 ME E Wa Conduits or casings. 
J. H. G. E. Co., U. S.)  Alteraating-current machines. 
105 B. T.-H. Co. (. E. Co., U. S) ee e reactances, &c. 
2416 Hitt & TOLLEMACHE. Turbines. 
Рытасиск. Electric furnaces. 
23,738 Матов & Mavon & Cuuison, Lip. 
Ецктатлтдтв A. G. vonu, W. Lauukrzu & Co. 
2,20 a l (Date applied for, 21/11/04.) 
ANS x Sixes, Hol Lins & Leake, Electric signalling. 
"99 LORL Wireless telegraphy. (Date applied for, 50/11/04.) 
аага i Sand an for electric tramcars. 
Ar jointe. (Dato applied for, 3/7/05. 
54% I Co. (G.E. Co., U. S.). Moꝛion elle and checking 
8669 Ke vices especially for steering mechanism of vehicles. 
j IGHT & Nacer. Conduits or casings. 
201 din & Jongs. Miners’ safety electric lamp. 
manera 1 CLocK & APPLIANCES Co. 
ving impulse to a pendulum. 
Mid Dorm. Tamrail groove cleaner 
Lars (Electric Boat Co.) Steering gear for submarines or other 
zie аан (Date applied for, 22/12/05.) 
thee Anil'n & Soda Fabrik). Electrolytic production 
nam Dov acid, 
Сан, Life. guards of tramcars. 


196 Amwoun, Indicati 


Commutatora. 
Мопорћаве 


Electric il 


"n duum Ay Co. & La Cour. Compounding alternating. 

6219 8 r, (Wardwell.) Detecting faults in the insulation of conductors. 
ier ge 7 electromagnetic waves. 

м LING COMPRESSOR Co. Fracti 

1 Ка „Dte applied for, 27/5/08.) ractional supply 
ied for за g & Co. Repulsion electric motors. (Date 

s» in Telephone apparatur, 


Ucas, G 10 А 
А0 расим е raising submarine cables, 


OY, 1 . s 
VENDELBUR Mounting electrical measuring instrument», 
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9,772 SIEMENS & HALSKE А.-С. 
31/5/05.) 
9,816 SrrumNs SCHUCKERTWERKE Ges. Single-phase alternating-current 
traction systems. (Date applied for, 16/6/05.) 
10,054 Bronx & Ргкркн, Production of bigh-tension currents, 
10,219 Rmx. Electrolytic decomposition of alkaline chloride solutions by 
mercury -cathodes., 
10,224 GauDIN & TELLIRR. Electro-magnetically operated valves, 
10,510 RxNLT. Submergible apparatus for electrically heating liquids, . 
10702 3 e trumpets aud the like. 
, EFTON-JONES. (Boas.) Supporting devices for telephone a tu 
10,778 &1кмахв & Harskz А.-С. Electrical safeguard indicator Арам 
forrailways. (Date applied for, 2/9/05.) 
11,149 Britis InsuLATED & Нкгввү CABLES & Nispett. Cables. 
11,959 Sıemens Bros. & Co. (Siemens-Schuckertwerko. Ges) 
apparatus for preventing exceesive voltages. 
12,292 Но мив, HOLMES, Hol us, Hotmxs, RALPH & Pace. Control of 


Electric glow lamps. _ (Date applied for, 


Safety 


motors. 
15,526 Beary & Harrison. Tools for moving the metal shea hing from 
ends of conductors where connections are to be made. 
15,432 PargR-MoNniva. Switch for grooved street-railway or tramway rails, 
16,95) CaRL Zsrss. Telemeters. (Date applied for, 1/8/05 ) 
17,434 ALLoEMEINE Ecexreicirats Gas. Electric metering apparatus, 
(Date applied for, 2/8/05.) 
18,693 Von LzPEL, Detectors of elec'rio oscillatione. 


COMPANIES' MEETINGS AND REPORTS. 


— — 
Cuba Submarine Telegraph Co (Ltd.) 


The seventieth ordinary general meeting was held on Wednesday, M 
CHARLES W. PanrsH presiding. 

The SEORETARY (Mr. James Scott) read the notice convening the 
meeting, and the auditors’ certificate. | | 

The CHAIRMAN then said : The figures we are able to lay before you'are 
better than we have had for some time. You may remember that of late 


I have pointed out signs of development in various directions in the islandf 


of Cuba—an increase in the cultivation of sugar and tobacco, extensions o 
Railways and that kind of general movement in business which is bound to 
lead to further expansion in all branches of commerce, and amongst these 
branches Railways and telegraphic communications must largely figure. 
Hence we find our last half-yearly traffic receipts, up to June 30, show 
£17,638, as compared with £14,811 in the previous year, but I should 
add that our cables were not all working in 1905, which was against us ; but, 
generally speaking, we can report to you a successful half-year’s work. 
The cables have worked well and communication has been efficiently and 
rapidly maintained. The Revenue Account shows that our Recei pts were 
£17,638 from traffic and £1,459 from interest on investments, &c., giving 
a total of £19,097, as against a total of £16,272 in 1905, while our Expenses 
have been £6,404, or only £70 more than they were in 1905, thus leaving a 
balance of £12,693, to whioh we can add £5,604 brought forward from the 
previous half-year, making a total of £18,297. This sum enables us, firstly, 
to meet our obligations on the preferenc: shares, amounting to £3,000. 
We are able to place £5,000 to the Reserve, and we recommend a dividend 
at the rate of 5 per cent. per annum on the ordinary shares. It is of 
great benefit to our Company to have the Reserve Fund again increasing 
for, as you are aware, it has been heavily depleted by the cost of the new 
Cienfuegos and Santiago cable and other outlays since Dec. 81, 1908, 
when the Reserve stood at £155,000. The various items of the balance- 
sheet are very similar with those of the last half-year, and the only point 
I need refer to is that we have omitted the item of Claim against the United 
States of America, with its corresponding suspense account, for the damage 
done to our cables during the Spanish-American war, in accordance with 
my promise at our last meeting. The claim is, of course, maintained in 
the Company's books, and we are still prosecuting it with the help of our 
Foreign Office, but I regret to say I have no special information to give 
you оп this matter, As regards the Subsidy due us on the Coast Cables, 
our claim has not yet been decided by the Supreme Court, but 1 hope that 
we may receive а favourable decision. I may say that our service during 
the late rising was of considerable value in helping to maintain commu- 
nication. At the request of the Authorities we kept our Offices open night 
and day, and we trust that the assistance wo were ab'e to give will earn 
us some amount of gratitude. I now move the adoption of the report 
and accounts for the half-year to June 30. 

Mr. GEORGE KEITH seconded the resolution. 

Mr. GEORGE LYDDON asked if it was proposed to extend the aug- 
mentation of the Reserve beyond £100,000 up to what it was formerly. 

The CHAIRMAN : We make no provision for depreciation on our cables 
except by adding to our Reserve Fund, and although the views of the 
Board to-day might be that £100,000 would be a very nice sum, perhaps, 
to stop at for a certain period, yet I think I should be wrong if I com- 
mitted whoever might be in the chair, or in charge of your business, at 
that time to a statement that we finally adopted any fixed sum at which 
we are aiming. When the time comes that we have accumulated £100,000, 
I am sure the matter cf an increase of dividend will receive the most 
care ful consideration. 

The report was adopted unanimously. f go : 

Resolutions approving the dividends and re-electing the retiring Director 
(Mr. Alexander Grabam Low) and the retiring Auditorg were then 
approved, and a very hearty vote of thanks to the Chairman, Directors 
and staff at home and abroad terminated the proceedings. 
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Montevideo Telephone Co. (Ltd.) 


The annual general meeting was held on Monday, Mr. Frank WIILI IAS 


(Mr. David Smith) read the notice convening the 
i nd the auditors' report. 
mh B ^ At our last annual meeting I showed the 
steady increase of our net profits since the rearrangement of the capital 
i from £6,826 to £15,473. For the 
a atill higher figure, viz., £17,294, 
over 150 per cent., which I think 
The capital expenditure for the 
year—considerably more than for the previous one—has again been met 
remains not only practically free from 
debt, but with & very substantial amount of liquid assets in hand. I 
had hoped to have an arrangement with the 
National Government and with the Municipality that would have assured 
which for a 
have been trying to effect, and while we are hopeful 
that such an arrangement will not long be delayed, 
fact, its necessity, 
as has been the case in the neighbouring 
cated a year ago that an increased dividend might reasonably be expected, 
and the prophecy has been fully verified. We are able, r 
preference dividend, to recommend a final dividend on the ordinary shares 
of 3 per cent., making 5 per cent. for the year. 
to reserve, £4,000 to reserve for renewal of plant (£1,000 more than last 
year), and carry forward £2,383. I now move 
and accounts. 
- Mr. J. G. LE MARCHANT seconded, and the motion was carried 
unanimously. 

Resolutions approving the dividends and re-electing the retiring direc- 
tor (Mr. C. Lock) and the auditors having been carried unanimouely, 

The CHAIRMAN moved a vote of thanks to the manager and staff in 
Montevideo, and to the secretary and staff in London, for their services 
during the past year. He announced that Mr. Powers, their manager in 
Montevideo, is about to take a well-deserved holiday, and they were look- 
ing forward to seeing him in London. Before returning to Montevideo 
he would have opportunities, both here and in America, of obtaining 
telephonic information of great value to the company. 

The motion was carried unanimously. 

A cordial vote of tbanks to the chairman and directors was then carried, 
and the proceedings terminated. 


past year we are able to show 
increase in net 


pM omi 


ELECTROLYTIC ALKALI CO. (LTD.)—The report for the year ended 
Aug 31 states that the net profit, after allowing for depreciation, mortgage 
debenture interest and expenditure on renewals, repairs, upkeep of 
buildings, plant, &., is £12,095, added to £528 brought forward, making 
£12,623, Three years’ dividend on the preference capital having now 
accrued, the directors propose to pay one anda-half years’ dividend upon 
these shares, which will absorb £10,496, leaving £2,127 to be carried 
forward. The favourable result is attributable to increased output and 
reduced cost of production. 


WESTERN TELEGRAPH CO. (LTD.)—The directors have decided, after 
transferring £75,000 to general reserve, £5,000 to maintenance ships’ 
reserve, £15,000 to a marine insurance fund and £15,000 to a land and 
buildings depreciation fund, to recommend a final dividend of 3s. per 
share, making with previous distributions a total dividend of 6 per cent, 
for the year ended June 30 and also the payment of a bonus of 2s. per 
share, both tax free. The balance of the account is carried forward. 
For paying the dividend and bonus on Nov. 1 the register of transfers 
will be closed from 23rd to 3184 inst. inclusive. 


WESTERN UNION TELEGRAPH CO.— This company have issued their 
report for the quarter ended Sept. 30, 1906. The following statement, 
dated Sept. 12, ehows the condition of the company at the close of the 
quarter ended June 30, 1906 :— 

Surplus April 1, 1906, as per last quarterly report ... $16,659,191 75 

Net revenues, quarter ended June 59, 1906 ............ 1,740,024 15 


From which, deducting for— $18,599,325 88 
Dividend of 14 per cent. paid July 16 $1,217,022 50 
Interest on bonded debt. . 354, 075 CO 


1,551,097 50 
Left a surplur, June 30, 19C6, h. . $16,848,728 28 
The net revenues of the quarter ending Sept. 30, 

based upon nearly completed returns for July, 

partial returns for August, and estimating the busi- 

ness for September, will be about 2,000,C00 CO 


$15,818,728 38 
332,687 50 
$18,516,040 88 


It requires for a dividend of 13 per cent. on capital 
stock issued 1,217,022 50 


0 %% % „„ „% „ „ „ 60 0 „% „ 606% 


From whicb, appropriating for 
Interest on bonds ........... —— n e dd qeu 5 


eee оът 209 »89050€000060509:99*09452002959909€09*95090900* 909909 


Deducting which, leaves a surplus, after paying divi- 
i dend, of ‚ $17,299,018 38 
n view of the preceding statementa, the committee recommend that a 
dividend of 1} per cent. on the capital stock of the company be dec'ared. 


eas 
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NEW COMPANIES, MORTGAGES AND CHARGES. 


ie 


NEW COMPANY. 

FRANELIN & ISAACSON (LTD.) (90,404.)—-Reg. Oct. 12, capital 
£5,000 in £1 shares, to acquire business of electrical, mechanical and 
consulting engineers carried on by H. Franklin and R. J. Isaaeson at 
Leeds, and to carry on the same and the business of mechanicians, 
manufacturers of locomotives, dynamos, electrical plant, engine gover- 
nors, mining machinery, batteries, &0. First directors, R. J. Isaacson, 
H. Fenton and A. L. Scarr. Reg. office, 40, Great Wilson-street, Leeds. 


MORTGAGES AN D CHARGES. 

D.P. BATTERY CO. (LTD.)—A memorandum of satisfaction to the 
extent of £750 of first debentures, dated Oct. 29, 1901, securing £10,000, 
has been filed. 

a — — n! 


CITY NOTES. 


— pos 


MEMORANDA (Oct. 18).—Bank rate 5 per cent. (since Oct. 11, 1906). 
Price of silver 3284. per oz. Oonsols 861—861 for money, 861—863 
for account; 23 per cent. annuities 843—851. Consols Pay Day, Nov. 2; 
Stocks and Shares Continuation Days, Oct. 24 and Nov. 12; Ticket Days, 
Oct. 25 and Nov. 13; Pay Days, Oct. 26 and Nov. 14; Mining Share 
Carry-over Day, Oct. 23. 


CITY & SOUTH LONDON RAILWAY 00.—This company is making an 
issue of £150,000 5 per cent. preference stock (1903) at 105 per cent. 
The issue is made to provide part of the capital required for the exten- 
sion of the line from the Angel," Islington, io Euston. 

COMPANIA TRAMWAYS ELEOTRICOS DEL 8UD, BUENOS AYRES.—The 
directors have made a contract with the Cia Alemana Transatlantica de 
Electricidad for supply of current for 10 years. The contract for the 
construction of the line has been iven to the A.E.G., of Berlin. The 
order for cables has been placed with Siemens-Schuckert Werke, Berlin. 
The section of iine within the capital will be completed about the end of 
1906. 

CRAIGPARK ELECTRIC 
an interim dividend for the six months ended Bept. 30 at 
6 per cent. per annum on the preference shares. 


DUBLIN UNITED TRAMWAYS CO. (1896) (LTD.)—-A circular has been 


CABLE CO. (LTD.)—The directors have declared 
the rate of 


issued to the holders of the 4 per cent. debenture bonds, inviting them 


to take in exchange a new issue of 3 per cent. bonds at par or cash. 


EASTERN TELEGRAPH CO. (LTD.)—This company announce payment 
by warrants on Nov. 1 of interest for the half-year ending 31st inst. on 
their 4 per cent. mortgage debenture stock. The transfer books will be 
closed from Oct. 27 to 31 inclusive. 


EASTERN & SOUTH AFRICAN TELEGRAPH CO. (LTD.) — This company 
announce payment by warrants on Nov. 1 of interest on their 4 per cent. 
Mauritius Subsidy debentures. The transfer books will be closed from 
27th to 31st inst. inclusive. : 


GENERAL ELECTRIC CO. (U.8.A.)— The directors recommend the stock, 
holders to authorise the issue of $20,000,000 of additional capital, of 
which $11,000,000 will be offered to present holders at par. 


GLOBE TELEGRAPH & TRUST CO. (LTD.)— The directors announce à 
quarterly interim dividend of 9з. per share on the ordinary shares, tax free. 


KALGOORLIE ELECTRIC POWER & LIGHTING CORPN.(LTD.)—A meeting 
will be held on the 22nd inst. to consider a scheme of reorganization. It 
is propozed to form a new company with the same title, and with a capital 


of £225,000, to take over the undertaking of the existing company. 


ORIENTAL TELEPHONE & ELECTRIC CO. (LTD.)—The directors have 
declared the following interim dividends: 3 per cent. on the 6 per cent. 
cumulative preference shares for the current year (less tax), and 3 per 
cent. on the ordinary shares (tax free). 


PAISLEY DISTRICT TRAMWAYS OC0.--Mr. John Young, formerly 
manager of the Glasgow Corporation tramways, subsequently general 
manager and now a director of the Metropolitan District Railway Co., has 
joined the board of this company. 


PREMIER ELECTRIC LAMP CO. (LIMITED AND REDUCED).—The 
Registrar of Juint Stock Companies has registered the order of the Court 
confirming reduction of the capital from £100,000 to £35,630. 17s. in 
32,243 £1 preference shares and 67,757 1s. ordinary shares, 


RICHARDSONS, WESTGARTH & OO. (LTD.)—For the y.ar ended 
August 25 the profit was £70,823, to which has to be added £6,757 brought 
forward. After meeting debenture and preference charges the directors 
declare a dividend of 6 per cent. on the ordinary shares, setting aside 
£10,000 for depreciation, and carrying forward £7,331. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
appointed Oct. 25 a special settling day io and have granted a quotation 
to a further issue of 94,188 £1 fully paid ordinary shares of Lisbon Electric 
Tramways (Ltd.) and bave also ordered 29,330 £5 fully-paid 5 per cent. 
cumulative preference shares of Calcuttta Tramways Co. (Ltd.)to bequoted. 
The committee have been asked to appoint a special settling day ina 
further issue of 100,000 £5 fully and partly (£2. 108.) paid shares of the 
National Telephone Co. ( Ltd.). 


‚ WEST AFRICAN TELEGRAPH CO. (LTD.)—The directors announoe ан 
interim dividend at the rate of 4 per cent. per annum for the half-year 


E 


ended June 30. : "EM 
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Che Universal Aspect of Electric Power. 


L—Introductory. 


і 17 world's history. Its introduction in the shape of the steam engine and subsequently in the 
| internal combustion engine has practically revolutionised the entire aspect of civilisation and 
€ placed the future of the human race almost wholly in the hands of engineering science. 


Proof of this astonishing fact is presented at every turn, for without the many achievements 
of the engineer—using the term in its broadest sense—the present phase of human development could not 
have heen brought to pass. In exact, proportion to its use of natural power resources and their adaptation 
to the needs of the moment has and does a nation flourish among its neighbours. The British Empire is 
built upon engineering achievement. The fabrication and perfection of firearms and heavy ordnance, of 
great fighting ships and speedy mercantile vessels, and the wholesale use of steam power in other spheres, 
have placed Great Britain where it is to-day, political intrigue and.diplomatic disagreements notwithstanding. 
Without the engineer this vast over-sea Empire of ours could not have come into existence. As a nation, 
then, we are directly concerned with the uses of such power sources as our geographical position places at 
our disposal, and it is the object of this brief series of articles to review the power situation in its general 
bearing upon international affairs. лы УЫ ues үз Qe ome." 

| With the introduction of steam power came the crank, piston, belt and gear wheel, and these mechanical 
adjuncts have consequently become dear to the heart of the steam engineer. He originally pinned his faith 
to the reciprocating engine, and has perfected and applied this machine for every conceivable purpose. His 
allegiance to a reciprocating motion for the production of rotary motion has, however, retarded the progress 
of applied engineering, because this particular method has proved costly in practice by reason of the 
complicated accessories required for its application. It has taken years to perfect the reciprocating engine, 
but it is a matter of considerable doubt if its accessories, in the form of gearing, will ever reach the same 
advanced stage, 80 great are the difficulties attending their perfection. It will further require some years 
to eradicate the idea that pure reciprocative motion in a prime mover is essential to economy and real success. 
The steam turbine has won its way into the highest positions formerly occupied solely by reciprocating 
machinery, and this in itself is a sign of progress. Indeed we have no doubts as to the future of the turbine 
engine for high powers in the industrial field. What we are chiefly concerned with in this series of articles 
is the employment of the purely rotative power agent in the minor operations of manufacture and trade, 
às opposed to the reciprocating engine, whether of the steam or internal combustion type. In a word, we 
E to consider, in its broadest possible aspect, the importance of a premier nation, such as Great 
in, being prominently identified with a power movement which will retain for her the proud position she 


28 , А , 2 
earned by her arduous and incessant labours during her passage through what we may appropriately 
call “ the steam age." 


— 


m m undergoing à period of change from the smoke and grime of steam to the cleanliness and 
able, while it ie Steam in its application to industry has mide our manufacturing districts unbear- 
The fair 1 d us the supremacy in the great industrial battle of life. | | 

however, a reve eo | е shield to which we proudly point when speaking of our achievements in the arts has, 
of the COUR d ii e which will not bear even glancing at. What of our “black country ” areas, the gloom 
worker ? These Woollen districts, the jaded life of the coal miner, and the horrors of the steel and iron 
birthright of | ph the legacies of steam, and we need pause at this juncture to consider if they are the real 
Certain power ] ч brilliant achievement. Steam has taught the world, and especially Great Britain, a 

Power lesson. By its aid we can accomplish much, but we feel.compelled to ask: Are the consequences 
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of its use worth the having? Can we not achieve the same 
results by other and better means? For an answer to this 
inquiry we must turn to the records of recent electrical pro- 
gress. During, say, twenty-five years electricity—in its indus- 
trial guise —has steadily been taking the place of steam wherever 
that power agent once held undisputed sway. The steam 
tramway has entirely disappeared, never to come again, the 
position of the steam locomotive is strenuously assailed, and 
the electric motor is very rapidly displacing steam, gas and 
oil engines in trade and industry generally, and this despite 
the almost desperate efforts of the finest engine builders in all 
parts of the world. | 

The reason for the displacement of steam as a power agent 
is not far to seek. The electric motor has but a single working 
element, and that a rotary one. There are no cranks, 
pistons, levers or comp'icated gears necessary to its success- 
ful operation, and its purely rotative property admits 
of its being brought close up to its work. The vast 
majority of industrial machines employ rotary motion, con- 
sequently the electric motor is the ideal powor agent 
for their operation. Already the general principle of the use 
of electric motors has become accepted, and in certain industrial 
fields no other power agent is employed. Not a few new 
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industries have come into existence simply and solely because 
of the advent of the economically operated electric: motor, 
which admits of the employment of classes of machinery which 
only a steadily rotating power agent can drive. When new 
workshops are laid down electric driving is adopted as a matter 
of course, and frequently new designs for tools and other 
machines provide for the incorporation of a motor within the 
framework of the machine itself. 

These are all signs of the times, and serve to assist us in 

bringing to our readers’ nctice a phase of the power problem 
at a time when it can best be considered impartially in its 
relation to the future conduct of our industry and trade in 
manufactured goods, no matter what their size or form. 
. We are anxious that the general reader as well as the 
manufacturer should realise the signiti¢ance of this question. 
We desire to show that the future prosperity of this vast 
empire of ours depends entirely on the extent to which we 
develop those readíly available natural resources which our 
natural geographical advantages place ready to hand. The 
future is with the power producers, and to them alone will 
that world-supremacy be given which we feel to be awaiting 
the nation which can best turn its indigenous resources to good 
account. W. E. WaRRILOW. 
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Industrial Electrical Undertakings. II. 
Che India Rubber, Gutta Percha and Celegraph Works Co. 


spite of the severity of competition among electrical manu- 

D facturers in this country to-day, it is extremely gratifying 
to know that many of the leading firms who first took up 

the manufacture of plant, apparatus and material for electric 
lighting still maintain their original prominent positions in the 
industry. Among these pioneer firms is the 
© universally-known India Rubber, Gutta Percha 
and Telegraph Works Co. (or “Silvertown Company,” as it is 
frequently called, after its famous works at Silvertown, Essex, 
the creation of Mr. W. Б. Silver, founder of the original 
firm of Silver & Co., from which sprang the LR.G.P. in 
1864). The firm of Silver & Co. were intimately identified 
with telegraphic work at a very early date, and since those 


History. 


pioneering days their successors have constantly been associated 
with its many developments and applications in the industrial 
field. When Messra. Siemens Bros. brought out their dynamo- 
electric machine, the India Rubber Company concluded negotia- 
tions with the licensees of Mr. Gramme whereby they acquired 
a right to manufacture the Gramme dynamo in England, and 
they continued to exercise this right until the expiration of the 
patents. Late in the seventies they installed many important 
electric lighting plants, notably those at the Albert Hall, London, 
and at the London Bridge station of the South Eastern Railway. 
At the same time the company was engaged upon the improve- 
ment of the Gramme machine, as it was then supposed that 
not more than one arc lamp could be lighted from one 
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Bird's Eye View of the Works of the India Rubber, Gutta Percha and Telegraph Works Co. on the T hameside at Silvertown. 
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qualities are attested by the fact that cables in- 
stalled 17 years ago have given no trouble what- 
ever and are still in active service. 


The A very good idea of the variety 
Silvertown and extent of the Silvertown Com- 
Works. pany's products may be gathered 
Írom the fact that their English works cover more 
than 17 acres, the greater portion of this space 
being fully occupied with buildings. The site of 
the works is on the north bank of the Thames, 
close to Silvertown station on the Great Eastern 
Railway, so that from the point of view of transport 
the Company is admirably situated. The processes 
of manufacture are subdivided under three main 
departments : (1) Submarine Cable Department : 
(2) Rubber Department; (3) Electrical Depart- 
ment. Under the first of these is included a gutta- 
percha section, in which this natural product is 
worked up by various processes and manufac- 
tured into belting, golf balls, &c.; “ gutta is also 


joo kw. “Belliss-Silvertown” Generating Set, forming part of the Plant turned out in a special commercial form suit- 


furnishing Light and Power to the S.Ivertown Works. 


dynamo. As a result of the India Rubber Company's 
experimental work, a 16-light machine was produced in 1882, 
and what was then the largest arc lighting installation in 
this country was put down at the Company's Silvertown 
works, consisting of 150 2,000 c.p. arc lamps of “Silvertown” 
design. Asmall but steady business in machines of their own 
pattern then be;an, and continued until the boom in alter- 
uate-current working commenced in 1887. The company 
did not recommend the use of these currents for the smell 
areas in which they were then being adopted, and, conso- 
quently did not attempt the construction of alternators, 
deciding to devote its energies to the then much- 
neglected subject of suitable cables for distribution 
purposes, 


In those days the progress of electric li ghting was 
marked rather by a series of spasmodic improve- 
ments than by any steady uniform advance. When 
the dynamo was commercially perfected it was time 
to think about cables. When cables in their turn 
rere ft to put underground the switchgear received 
consideration. By these periodic forward move- 
a lew apparatus was introduced, and the in- 
"50у was built up as a concentrated whole. 

With a unique experience in 
e manufacture of submarine 
telegraph cables, the Silvertown 
i d ample Justification for entering upon 
* production of electric lighting cables, as the 
im 2 of work seemed but a complement of 
m A history of the research work, the 
D e ке and the ultimate realisation of hopes 
1 9 in the manufacture of satisfactory elec- 
ad m | 5 cables would make instructive’ if not 
5 „ but space will not permit us to 
d ds is interesting point here. The most 
iie e a of the Company's submarine 
inn rM its adherence to a vulcanised 
le suitable fon s conductor, built up зо ав to 
a юы 15 „ or conduits, or, 
Жш Ss b: DM irectly in the ground. | 
Шу ana Шы y became known for their 

My, and to-day their high 


Electric Light 
Cables. th 


Company had a 


able for boot soles, acid tank linings and for use 

as moulding material. Special machinery is 
employed in the preparation of the gutta-percha, and the process 
may be briefly described as follows : The raw blocks of gum are 
first softened in warm water tanks and some of the grosser im- 
purities removed, then passed through masticators, which work 
the blocks up ready for the next operation, consisting of pres- 
sing the gum through fihe sieves under a pressure of over 100 
tons, with the result that the remaining impurities are entirely 
eliminated. In the last operation the material is put through 
suitable cylinders which roll it into sheets of any desired width 
and thickness, and in this state it is stored ready for application 
to any form of manufacture desired. 


Vertical Milling Machine, driven by Silvertown” Motor. 
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In telegraph circles the name “Silvertown ” is mainly asso- 
ciated with submarine cables and the instruments and acces- 
sories which this important pioneer branch of electrical work 
requires in its operations. It would be difficult to say where 
these cables are not in use in the linking up of continents and 
coupling islands with the mainland. In the manufacture of 
submarine telegraph cables the Silvertown Company have had 
great experience. Since 1883, when the cable manufactured 
by the Company, and laid by the Company's cable vessel, 
connected the Canary Islands together and with Cadiz, over 
40,000 miles of submarine cable have been laid, or nearly twice 
the circumference of the earth. 

The heaviest types of submarine cables, such as are used 
in shallow water or over a rocky bottom, weigh as much as 
28 tons per nautical mile, while the lightest types, constructed 
for deep water, average only 12 to 24 tons in weight per 
nautical mile. The output of the machinery at the Silvertowu 


who first discovered it in use by the natives of Hayti, while 
Torquemada also found, some 250 years later, that it was em- 
ployed by the Mexican Indians, in its manufactured state it was 
not applied to industrial purposes in this country until 1823, 
but since that date it has become one of the staple materials of 
modern industry. The amount of work necessary to rid the 
raw material of its impurities and fashion it into a form suitable 
for use in various manufactures would astonish the average 
user of the finished product, no matter what its form may be. 
Messrs. Silver & Co. were amongst the first to engage in the 
preparation of rubber for industrial purposes, and the machinery 
in this department of the Silvertown Company's works is of 
the most elaborate and costly character. In every case the 
electric drive has been adopted as the best, form of power agent 
for these machines, Naturally, these labour-saving appliances, 
based as they must be on many years' practical experience, 
are most economic and reliable, and the possession of such 
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Rubber Machinery, driven by “Silvertown ” Motor. 


works in this department may be gauged by the total storage 
capacity of the factory cable tanks, amounting to about 5,000 
nautical miles of cable. As would be expected, the production 
of cable on so large a scale involves the construction of a special 
class of vessel for cable laying and repairing purposes, and the 
Company owns three cable steamers, the “Silvertown,” the 
„Dacia, and the “ Buccaneer.” The “Silvertown” is the 
largest of these, and is remarkable for the size of her cable 
tanks, which have a holding capacity of nearly 5,000 tons of 
cable. The heaviest load she has been commissioned to carry 
on any one expe lition consisted of 4,880 tons of cable, 1,660 
tons of coal, 110 tons of buoys, chains, grappling rope and 
cable gear, and 160 tons of provisions and fresh water, amount- 
ing in all to nea:ly 7,000 tons of cargo.“ 
The buildings of the Indiarubber section 
carmen: are the most extensive of any on the factory 
site. It is interesting to recall that, although 
the use of indiarubber dates back to the days of Columbus, 


machinery gives the company an exceptional advantage in 
meeting the present demands for all the numerous classes of 
rubber goods now used at favourable market rates. The 
products of the rubber department mainly comprise waterproof 
goods, belting, tyres, buffers, valves, brake blocks, tennis balls, 
football bladders, &c. For electrical purposes an important 
section of the department produces rubber tape, for insulating 
cables, and ebonite, either in sheets or moulded into forms to 
meet the requirements of manufacturers of insulators, &c. 
РТР Within the scope of this department is 
Departnent: included the manufacture of dynamo-electric 
machinery, cables for electric light and power 
purposes, and instruments. As we have already stated, the 
Company was one of the first to take up practical electric 
lighting work, and consequently has a vast experience in the 
design of dynamo-electric machinery. Attention has been 
mainly turned to the manufacture of continuous-current plant, 
and it is in this cla:s of electric machines that the Company 
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specialise. In 1882 the electric light installation at Silver- cable between Monte Video and Buenos Ayres. This line, the 
urn works was one of the earliest as well as one of the first submarine telegraph cable to be laid and operated in 
largest pioneer undertakings, and it has been brought up to South American waters, was opened in 1866, just 40 years 
date from time to time by the addition of modern direct con- ago. A little later, when the Franco-German war was raging, 
nected units which furnish both light and power throughout the India Rubber Company undertook to make and lay a cable 
she works. The installation at present consists of two 200 H. P., between Dunquerque, Cherbourg and Bordeaux, and Mr. 
wo 230 н.р, four 500 н.р. and one 1,100 H.P. units. The Mathew and Mr. Robert Gray (who had then just entered the 
lad on the station is equivalent to 14,000 8 c.p. lamps for company's service) accomplished the difficult task of laying the 
ligħting purposes, and 200 motors varying in capacity from cable in the old cable ship “ International" Since that date 
Il b. to 150 H.. Many important installations of Silvertown many submarine telegraph cables have been made and laid by 
plant, both for lighting and power, have been erected in various the company. It was under Mr. Mathew Gray's supervision 
parts of the country for different Corporations, including Leith, that the great works at Silvertown were reconstructed. Mr. 
sandetland, Greenock, Canterbury, Gloucester, Llandudno, &c. Robert Kaye Gray is better known to the present generation, 
Ina number of instances the supply and erection of thecomplete and he has, with several members of his family, continued to 
installation was placed in the Company's hands, and the extent of carry the name and fame of the company into the remotest 
the Silvertown works, with its engineering and instrument shops, lands, for certainly wherever ocean telegraphy or electric lighting 
enabled the company to carry out all the work at first hand. and power are carried on there the name of the India Rubber 

[n the application of motors to the driving of heavy machinery Company is known aud its managing director greatly respected. 
the India Rubber Company has also had large experience. He, too, has had a long and varied experience in electrical 
In the case of its own works the motors have been applied, in industry in all parts of the world. After holding various 
many cases, to machines which have a normal load of from 10 H. p. positions in the company, he was appointed managing director 
to I3 R., but which suddenly made demands equal to 80 m.p, on the death of Mr. Mathow Gray in 1901. 
w 100 EP. upon the driving unit. The severity of this We have probably been able to indicate that this great indus- 
diss of drive has furnished the essential experience which has trial establishment is typical of British resource and stability in 
tabled the Company to standardise а type of motor which the manufacturing field. The direct and strenuous competition 
vill give satisfactory service under most arduous operat- of Americans and Germans in this country has largely fostered 
ing conditions. Now that the heavicst types of industrial the notion that British manufacturers are conservative in policy 
machinery are being fitted with individual motors, this experi- and too deliberate in action. The magnificent works of the India 
чке should prove most valuable to those who are considering Rubber, Gutta. Percha and Telegraph Works Co. at Silvertown 
the question of applying high capacity motors to their machines. afford a strong refutation of any such misconception, and are 
The manufacturing facilities at the disposal of the India Rubber an admirable example for the emulation of our foreign rivals. 
Company are of an exceptional character, and enable them to 
undertake the complete electrical equipment of industrial esta- 
bishments fitted with the highest class of modern labour-saving 
machinery, whether this be of a heavy pattern, such as rolling 
nils and powerful tools, or the lighter types of machinery 
commonly used in both large and small manufacturing works. 

Besides the great works at Silvertown, the India Rubber 
вА have a second large manufacturing establishment at 
een France, where the area covered by the 
5 works is even larger than at Silvertown. These 
a 5 about 17 miles from Paris, but owing to 
шы transport facilities submarine cables are not 

ишге complete at Persan, although the works are 
dai with all the necessary armouring machinery. The | 
Seas И іп conhection with submarine cables ig © 7 À 
жы Е | s | 8. E EID which the ote y E () h d F . | 
| e French Government, who have © | { ў 
de a | small factory for the armouring vf such : VCI Cd | qulpmen А 
th Sai зүм m factory 5 made e 
| . e main work ot the Company < Sh | 

х Persan is confined. to rubber, and rubber mechanical dh Sd Insulation Tester, 


howey f "M 
“er, no dynamo machinery or instrument departments < 
, © FLIPPER 
\ 


Ша ‘ 
ue works. The power plant installed at Persan 99 
| nt only small, but in a short time it is anticipated 


“ata plant of some 1,000 kw. 


ready for capacity, with motors, &c., will „ - - for short. | 
n uL. А | May we send you a Descriptive List ? 
[ON our review of the India Rubber Company's j 8 e r NE AE RON иск сы. 


Vill not be out of place to mention the close 


Which the Scot:h family of the present managing 


сор (Mr. k. K 

jar. „ R. Kaye Gray) has had with th 

lde, i inception as a joint-stock undertaking Mr, | 87 Victoria St.  Collindale Works, 

"medi ust i 9 80 father, joined the company WESTMINSTER. 6 бей ы эбе, 
бс 1 elegrnma : Everectus London. ‘eloerams : Evergendos London. 
Maned a concession = ri with Mr. J ohn P r oudfoot) ты. "i ane e Те : 130 ho. Hampstead, 
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Clectric Punkab Fans. 


N very hot countries the value of electric time the blade angle is adjusted within safe limits. The 
power is chiefly exemplified in its use for motor is fitted with suspension brush gear, and the brush 
ventilating and cooling purposes. The electric holders are of the lever type. The suspension consists of 3 in. 
motor is unrivalled in its application in this rod covered by a brass tube, polished or nickel plated, and a 
particular field, whether cmplcyed for the porcelain insulator, covered by an ordinary spinning, is provided 
operation of large or small fans, and where at the upper end of the tube. 
electrical energy is available in torrid climates The windings have been standardised for 225 volts, but fans 
advantage is being taken of its convenience can be supplied for any other voltage up to 250, These fans 

and economy to do work either can be combined with electric light fittings if required, and in 

done previously by hand or this case a hollow spindle is fitted through which the leads are 


not carried out at all. carried, a nipple being provided on the fans for the attachment 
In India the conditions of of the lamp holders. 
life during the hot season, The standard fan has a suspension 4 ft. long, making the 


both among Europeans and total length of the fan from ceiling to the centre of the blades 
the better-class natives, are about 5 ft. 6 in., this having been found the most suitable length 
rendered tolerable by the of suspension for a 12 ft. room. 

adaptation of | the electric Ces a 

motor for driving cooling 2 

appliances. The danger of the coolie punkah-puller— who will | 
sleep at his post and thereby threaten the lives of the inmates 
of a house—is entirely obviated when electric fans are installed 
to cool the rooms. 

The electric motor has proved peculiarly adaptable to the 
driving of punkah fans, andalready hand labour is being replaced 
by electric power in India and other hot countries where arti- 
ficial movement of the air is essential to comfort indoors. 

The adjoining illustrations show types of Crompton's slow- 
speed punkah ceiling fans, which are the result of several years' 
experience in the manufacture of fans for tropical climates. In 
these design are embodied all the special features essential to a 
fan which shall give satisfaction under the most trying operat- 
ing conditions. They run absolutely noiselessly, and will run 
constantly without any attention. ‘They are manufactured by 
automatic machinery, so that all parts are strictly interchange- 
able, and a high quality finish is assured. 

Large quantities of these fans have been supplied for the 
Indian Government offices, and all the important railways, 
where they have been adopted in the face of severe competition. 

The fan motors are series wound and are designed to run at 
about 140 revs. per min., being fitted, as required, with two, 
three or four blades, each about 2 ft. 2} in. long by 8 in. wide, 
giving a total sweep of 5ft. The current consumption is 
approximately 110 watts. Thearmature is of the slotted drum- 
wound type with former-wound coils, the core and winding 
being very carefully insulated and varnished to withstand the 
severe conditions of an Indian or other tropical climate. 

The field magnets are all of circular 
pattern, of cast steel of high magnetic 
permeability to secure lightness, and 
are fitted with castiron end covers 
arranged to protect the commutator, 


Three-Blade Punkah 
Ceiling Fan. 


= 


The motors are also fitted with two, three or four wood or 
aluminium blades, and can be supplied in six different styles. 
The following are the styles mentioned :— 
No. 1 Finish. Black and gold with brass fittings. 
No. 2 Finish. White and gold with brass fittings. 


brush gear and armature from dust, Four-Blade о Finish. Black and gold with nickel fittings. 
insects, &c. The bearings are provided Punkah No. 4 Finish. White and gold with nickel fittings. 

with dust-proof, selfoiling and self. Ceiling Fan. No. 5 Finish, Aluminium and green with nickel fittings. 
adjusting renewable ball races, which No.6 Finish. White and green with nickel fittings. 
secure noiseless running with a mini- Now that hydro-electric power plants are being installed in 


the mountains bordering many hot countries for the generation 

of power and its transmission to the plains below, the demand 

for electrically-driven fans and ventilating apparatus is bound 

to increase. At the moment the supply of apparatus is ahead 

of the supply of power, but when many of the more important 

stations are put into service the fullest possible advantage can 
* then be taken of the available energy. 


mum of attention. 

The blades are fastened 
to the carrier in a manner 
which renders it impossible | - 
for them to fall out acci- — : 


dentally; at the same "5 
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MOTOR DRIVING ROOT CLEANER & CUTTER. MOTOR DRIVING CREAM SEPARATOR. 
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Electric Power Applied 


I.—Uulood-working Shops and Cimber yards. 
(Concluded.) 


HE development of the band saw marks a distinct phase 
in the introduction of wood-working machinery. The 
engineering difficulties connected with its design are 

now practically solved and recent improvements have taken the 
direction of higher speeds and refinements in control. The 
method of driving, however, has received marked attention 
since the use of electric power became more 

Band Saws. general, and by easy stages the motor has 
been brought nearer the machine. At one 

time the belt-driven machine was common enough, and in 
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to Industry. —— 


In the case of the band saw, although the 

The Band individual drive might be adopted, the motor 
Saw Motor. as not at first coupled direct to ita work— 
that is, on to the saw pulley itself. Chains and belts were first 
used, but obviously the best method was the direct drive. This 
is now possible, and the pattern of machine in which these ideal 
conditions are embodied is illustrated herewith. The motor 
has been built light enough to be bolted on to the frame of the 
machine, and also admitting of the saw driving pulley being 
bolted directly to its shaft. The saw itself is peculiarly adapted 
for direct electric drive in the manner shown, because rotary 
motion alone is needed, and this is best secured from a rotary 
power agent such as an electric motor is. The illustration is 


High-Speed Band Saw, driven direct by 50 Н.Р. Electric Motor coupled direct to the Saw Pulley Shaft. 
The Carriage is moved forward by а 5 n.r. Motor, to be seen on the left behind the Controlling Levers. 


fact standard patterns were only fitted with pulleys for belt 
drive either from a countershaft or from the motor itself. 

Neither the designer of the electric motor 
or the high-speed band saw has remained 
content with an arrangement which though 
convenient and practical was not yet ideal in its application. 
The aim and object of the electrical engineer is to get a motor 
on each industrial machine when the operating conditions of 
that machine merit it. This has been te case with the band 
saw. At the outset the motor—cf large output—took the 
place of the old steam engine and drove the entire shop, with 
its original shafting and countershafting. Then subdivision 
was resorted, and smaller motors were belted to shorter lengths 
of the old power shafting. Now it is abundantly proved that 
greater economy results from the individual drive of large 
machines and the group drive of smaller ones. 


The Motor 
Machine. 


taken from a photograph which was purposely exposed for 
several seconds to prove the absence of vibration with the 
particular form of drive adopted. 

The arrangement, as might be expected, is 
naturally conducive to higher speeds. In fact, 
the limits placed upon the spced of the saw 
may be said to be transferred from the method of driving the 
saw to the saw itself. That is, with the direct-connected motor, 
any speed required is available as long as a saw can be used to 
run safely at that speed. The machine illustrated operates 
the saw at 7,000 ft. per min., the floor space occupied being 
17 ft. біп. as against 34 ft. біп. for a belt and chain-driven 
machine needing special foundations. In actual service the saw 
has cut an oak log 4 ft. square into thirteen 2 in. boards at an 
average rate of 73 super ft. per minute at a cost of 34d. for 
electrical energy (1d. per unit). This meansa very great saving 


Higher 
Speeds. 
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within a comparatively short period—in fact, the economy 
soon will repay the capital outlay where large works are con- 
cerned. The higher speed will also give a cleaner cut through 
the timber and the boards resulting are correspondingly of 
greater value than where poor work is produced. 

We have said enough to indicate the neces- 
sity for the electric drive in the timber trades 
on grounds of economy in output and increased 
rate of production. The case for the electric motor on the 
«оге of fire risk really clenches the argument in its favour. 
Timber yards present enormous fire risks, and to countenance 
the employment of power agents which aggravate those risks 
is little short of criminal. The practice might be condoned if 
there was any reasonable excuse for it. As it is, the electric 
motor furnishes the timber merchant with a power agent not 
only free from risk and economical in operation, but one 
which is adaptable to his existing tools and machinery with 
little or no modification of the latter. 

There is no problem too difficult for the electric power ex- 
pet to solve in applying electrical energy in this province, 
and the tendency is towards the introduction of tools and 
mschines of which the motor forms an integral part, so that 
in using such a machine the manufacturer is compelled to 
operate it by electricity. 

Aswith the use of steam in the early days it was found 
that mechanical power applied to machinery meant increased 
output, so also it will be with electric power in the many 
branches of industry. Manufacturers employing the conve- 
nient and economical electric motor will secure business at the 
expense of their less enterprising rivals becanse of lower 
prices and quicker deliveries. Healthy competition in this 
"ij will stimulate power users into the employment of 
modern methods in driving high efficiency industrial machines. 


Fire Risk. 
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The Pho High-Speed Bind Sawing Machine in Operation, showing more clearly the Position of the Driving Motor. | 
logràph was exposed for several seconds while the machine was runuing, and the clear result indicates the absence of vibration 
with this class of drive. 
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Colour Effects in Theatre Lighting. 


The patent Screenedlight' Batten. 


NCANDESCENT electric lamps have proved peculiarly 
adaptable for stage lighting, because of the ease with which 
the bulbs can be coloured and various effects produced 

with a minimum of expense. No other form of illuminant can 
be so readily employed in this way, and where gas battens, in 
particular, are used coloured “ top lights " cannot be thrown on 
to the scenery, as the jets always emit a white 
Colour Effects. light. In these cases very tall * bunch " lights 
with coloured glasses orside limes had to be used 
to give colour effects. Even then the results were not uniform, 
and the desired effect could not be accurately produced. By using 
incandescent lamps in the battens, alternate lamps may be 
coloured and controlled from separate colour switches on 
the main switchboard, thereby permitting the introduction of 
many pleasing changes without the aid of glasses or side 
bunches. Battens arranged in this way are now mostly em- 
ployed in all theatres using electric lamps. 
The practical use of coloured lamps in 
Applied battens in the manner above described has, 
Illumination. ү led (xin defects which- de 
owever, revealed certain defects which de 
tract considerably from the real value and advantages of 
coloured electric lamps. Firstly, the lamps have been backed 
by an inadequate and misapplied reflecting medium. Again, 
the light from lamps adjacent to coloured lamps passes 
through the unlit bulbs and mingles with whatever colour the 
glasses are coated, destroying the true tone of the colour 
emitted from the lighted lamp. This result obviously impairs 
the value of the coloured electric lamps, especially as great 


emitted by each group of tinted bulbs ia beyond question, it 
having been abundantly proved in the many theatres in which 
the device is installed. If a true white light is required it does 
not shine through adjacent coloured lamps, and if a blending 
of tints is called for it can be obtained, and with a pure effect, 
by turning on the necessary group switches. In the matter of 
space the batten occupies less than that usually required 
between the cloths, and wire guards, always awkward to 
handle when renewing lamps, are entirely dispensed with, as 
the peculiar shape of the ironwork of the batten protects the 
lamps in case scenery should strike the batten. The reflectors 
also tend to stiffen up the framework of the batten, while they 
also materially lighten it, and thereby add another important 
feature to the complete device, namely, ease in lifting and 
lowering. No woodwork is employed in the construction, and 
the wires are all enclosed in metallic casings. 

The batten is the product of considerable 
experimenting, and the reflectors are specially 
made to increase the lighting effect. The use 
of reflectors for individual lamps for theatre battens constitutes 
in itself a noteworthy advance in applied illumination. Judging 
by the results which, the makers state, have attended the em- 
ployment of the “screened light” fitting, when compared with 
the older form of batten, the system fully justifies its intro- 
duction into the province of theatre lighting. After all, the 
matter is one which can be put to ocular demonstration, and 
needs no elaborate curves of illumination, interesting as these 
always are. If a theatre manager needs convincing, he can 
easily have a sereened light batten hung up in place of one of 
his older pattern, and it can then be compared, in the position 


A Marked 
Advance. 


| View of the “ Screenedlightꝰ Colour Batten showing three Colours as lighted up. 


care is often expended on the tints of certain scenes, and any 
disturbance of the requisite tone given to the whole by lamps 
will stultify the object which the artist has in view. 

The ‘‘Screenedlight” batten, which we 
depict in colour on this page, has been intro- 
duced to obliterate all traces of colour dis- 
turbance with tinted lamps in theatre battens, floats, pro- 
sceniums, hanging lengths and ground rows. As will be seen, 
each lamp is partly enclosed in a special cell, which does duty 
both as a reflector and a screen from adjacent lamps. The 
makers of this patent batten, Messrs. Cecil Hodges & Co., who 
are making a special feature of theatrical lighting effects, claim 
that the reflector adds materially to the candle-power emitted 
by the lamps, and also that the purity of the coloured light 


** Screened” 
Lights. 


it would normally occupy, with ono of the others in the 
flies. If this simple expedient coull regularly take the 
place of a quantity of correspondence or eloquent persuasion, 
many things now done otherwise would be carried out by 
electricity. 

It is an interesting fact that Messrs. Cecil Hodges & Co., 
who, we may mention, also furnish complete switch-gears, pro- 
jecting are lights, &c., for theatre use, have already supplied 
the batten to a large number of theatres. 

It has been approved by the L.C.C. leading consulting engi- 
neers, and will be found at His Majesty's Theatre, London; 
the Royal Court Theatre, London ; Oxford Music Hall, London; 


His Majesty's Theatre, Aberdeen; the New Theatre, Cardiff; 
and many others. 
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Standardised Mediocrity, 
vantardised HiCediocrity, 


MERICA is generally recognised to-day as the land of 
standardisation, 


nothing more nor less than concentrated production. 


It is by « 2 and are hearing so much. 
y System "and “push” and « business alertness " that 


to supremacy in the industrial field, 


aa of unt] ask themselves the question : “Can it 
nov America find that in hastening to tho front 

ihe confiscated her right to reco ү 
apparently brilliant and effective, but in reality 


The world has been staggered b 
| n gered by 
* industrial rise of America, and it has been awaiting that 


el — ы of the Engineering Magazine, by Dr. Louis 
oresees trouble ahead if present methods are 


[еей] wi n 

ai i mith, le applies hig arguments generally to Ameri- 

i Ча. Without selecting : 
PE А may probably be taken to apply to tho 


but it is made to Withstand rough usa e, and each Standar 

is made to start its К саа 
through the armature at the commencement of t 
E vis half full-load current, and it gradually increases with. 
out “kicks” 


A. REYROLLE & Co., Ltd., Hebburn, N ewcastle-upon-Tyne, 


For Particulars apply u 
Hean OFrices—HEBBURN ON-TYNE. London Depot—s, Howland Mews West, Fitzroy Square, W. Glasgow Depot—61, Pollok St., Pollokshaws. 
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A. Reyrolle & Co., Hebburn-on-Tyne, have obtained an order from 
тесу Committee for Supply of motor starters 


THE RICIAN, Sept. 14, 7906, p. 871. 


modern Motor Starter has no resistance wires to burn out, 


motor against full-load torque, . The current 
€ operation need 


until the motor Starts, regardless of the load. 


many lines of work are not to be found in this country and the 
goods which they produce are imported." “Up to the point 
where machines need to be supplemented by a high degree of 
intelligent skill the American method works magnificently. At 
this point it becomes self-destructive, and all along the line it 
suffers more or less from too close adherence to the principle of 
averages upon which it is founded.” Lastly, and probably most 
significant of all: * Certain classes of goods are practically 
unknown in American trade, and it sometimes happens that 
goods which would hardly pass inspection abroad are unloaded 
here as quite good enough for a people that is content with 
the cheap and the tolerable.” A confession indeed! 

Dr. Bell says nothing to support the belief that his hard 
.truths are being bronght home to the American electrical 
industry. We think he is in an exceptional position to speak 
with authority on this matter, and should certainly like to see 
some expression of his opinion upon it. He is doing nothing 
but justice to his countrymen by his outspoken criticism of 
their general industria] methods, and he would render the 
electrical section a great service did he consent to deal as 
impartially with that. | | m ы ШЧ 

We witnessed the introduction of American electrical methods 
into.this country with some little concern. Former appre- 
hensions of the efficacy of our own particular methods have now 
given place to doubts, which have steadily grown upon us, 
regarding the wisdom of hustle and rush in thia province of 
organised manufacture. Already signs are not wanting that 
the American has been rio more successful in this country than 
he has apparently. been in his own, and in the electrical 
industry particularly so, if all the facts were known. Now 
that the spirit of inquiry is abroad we hope that the true 
facts of the case will be laid bare, as by a policy of concealment 
America has nothing to gain and everything to lose, 
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Che Practical Etticiency 
of “юм” . . . . 


ITH the approach of the winter months attention almost 
V naturally turns in the direction of illumination, 
whether il be for domestic or trading uses, and it 
frequently happens that a complete rearrangement of methods 
formerly in vogue is undertaken. The Linolite system, which 
was introduced several years ago, presents a solution of the 
electric lighting problem which is both novel and effective. 
Its application to shop windows, show cases and signs has been 
assiduously carried through since it was first brought out, and 
there are numerous interesting installations of the system in 
private houses and on board large ocean-going passenger liners. 
In the exploitation of Linolite considerable attention has 
been paid to tests of its illuminating efficiency, as these were 
necessary to admit of comparison with the ordinary incandescent 
Jamps which the system was in many cases intended to replace. 
Such tests, when carried out by an independent authority, are 
more reliable and convincing than when conducted by the 
makers of the speciality themselves, and for this reason the 
Linolite Company, in effecting a comparison between the 
bulb lamp and their tubular lamp with reflector, placed 
the matter in the hands of the Manchester Municipal 
School of Technology. Without going into the 
details of the test method employed, it may 
be stated that it was found that Linolite, 
as applied for general direct lighting, 
illuminates a given surface with 
an average of 57 per cent. 
more light than an ordinary 
glow lamp, for the same 
consumption of elec- 
trical energy. In 
the case of 
reflected 


lighting, 

therefore, it 

may be taken 

that the  Linolite 

system, allowing for ab- 

sorption loss by the ceiling, 

will provide as much light as 

ordinary incandescent lamps when giving direct light and for 
the same energy consumption. . 

Similarly with regard to the life and candle-power of its 
tubular lamps, which present special peculiarities in manufac- 
ture, the Linolite Company has had exhaustive tests conducted 
to establish reliable information of their performance. Mr, 
J. S. Dow, B.Sc., made, at the Central Technical College, South 
Kensington, a series of tests which almost exactly reproduced 
the conditions to which the lamps would be submitted in prac- 
tice. The figures obtained showed a mean fall of 15 per cent. 
in candle-power during 1,000 hours, this test applying to four 
lamps without reflectors. Four other Linolite lamps, with 
reflectors, showed a 14 per cent. decrease over.the same period. 
This is a very good result, seeing that bulb lamps lose on an 
average 92 per cent. of their candle-power under similar circum- 
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stances. The actual life of Linolite lamps, when tested, extended 
beyond the 1,000-hour period allotted for the trial—namely, to 
1,200 hours, and at that time were still burning satisfactorily. 
These results indicate both the efficiency and reliability of 
the system, and are a strong recommendation for its adaptation 
for illumination in its own special field. This latter is a very 
broad one, and, as a general rule, may be taken to include 
every branch of applied illumination. | 
The subject of reflected lighting is one sadly in need of 
attention from the actual users of light. Shopkeepers are ill- 
advised when they permit the icstallation of naked lights or 
even visible points of light in their windows. It might be 
taken авап axiom for illuminating engineers that in the case of 
shops no source of light should be 
directly in the line of vision of 
passers-by. Unlike gas, incan- 
descent electric lamps can 
be closely backed by 
efficient reflectors 
and the fullest 
advantage 


E can, there- 
fore, be taken 
of such media for 
the concentration of the 
light emitted. 

Linolite affords all the facili- 
ties for the correct reflection of 
the light of an incandescent lamp on 
to the subject or surface to be illumi- 
nated, and for shop window and show case 
lighting would appear to solve a really difficult 
problem. The combination of an eflicient electric 
lamp with a suitable reflector—such as is embodied in 
Linolite — presents the case for electric lighting as 
opposed to gas in a much more favourable light than is 
possible with the ordinary bulb forms of lamp. The question 
is rather one of well-directed light for the purpose in view 
than of indiscriminate and misapplied illumination having no 
particular object and consequently falling far short of the ideal 

aimed at. 

In the domain of private house lighting, the disposition of 
lamps is pow more closely considered than formerly, because 
almost every detail of the furniture of a room is planned to 
make up a harmonious whole. The new art in house embel- 
lishment is consequently very strict on the lighting question, 
and as electric lamps are selected naturally from the choice of 
various illuminants, the main matter for scttlement is their 
application to the particular setting of furniture which they 
are to illumine. | 

The method by which the ceiling is used as a reflector for 
tubular lamps concealed behind the cornice cr picture rail is а 
delightful solution of a frequently difficult problem. To 
secure good illumination by direct lighting with ordinary 
16 c.p. glow lamps, one such lamp, placed about 8 ft. above the 
floor, is allowed for each 50 sq. ft. of floor space. With the 
Linolite system for direct lighting, a 3 ft. 4in. length, containing 
four 12 c. p. lamps and consuming the energy needed for only 
three ordinary 16 c.p. lamps, will answer the same purpose as 
six of the bulb form of incandescent lamps. 
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“Common Sense Applied =. 
to the Use of Materials" 
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“erage LIFE OF LAMPS 1,000 HOURS with a loss of only 18% of candle-power in that time. 


35,0000 ft. IN USE. 
ME LINOLITE COMPANY, gr Steet, 
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Artistic Fittings. 


А U s of gas are at a disadvan- 


tage compared with consumers 
5 of electrical energy for lighting 
1 Al purposes because that particular illu- 
(Л minant cannot readily be applied to 
artistic fittings. No matter how per- 
fect the device for converting the gas 
into light, one inherent defect remains, 
namely, the position of the burner 
controls the type of fitting to be 
used in conjunction with it and limits 
the scope of the artist in effecting a 
desirable and pleasing combination. 
Electric light users, on the other hand, 
are sadly ignorant of the possibilities 
of the incandescent lamp for effective 
ornamental illumination. Whether 
this is due to lack of enterprise on the 
part of the maker of the more elaborate 
patterns of fittings or the scarcity of 
good advisers in the illuminating field, 
cannot be said with certainty. There 
is, however, no denying that manu- 
facturers of fittings present for the 
selection of prospective customers a 
very wide and varied range of designs. 
The Edison & Swan Company have 
just issued a bulky catalogue which 
should be the delight ‘of all artistically- 
minded users of the electric light. 
The turning of its pages alone should 
prove an education, and we think the company would do well 
to send out a number of copies with this object in view to a 
selected list of electricity consumers. An art fittings publication 
will always find an entrée where an ordinary piece of trade 
literature would fail entirely to arouse interest. In these days 
of artistic furniture, cosy corners, and ingle nooks, the house- 
holder will go to almost any length to work an idea into some 
special setting upon which he has, ‘perhaps, spent hours of 
thought and probably heaps of money. Gas is worse than 
useless in the modern artistic household for lighting purposes. 
Nothing but the incandescent electric lamp can give that 
delicate finish to the lighting arrangements of a room, the 
furniture of which represents a certain style or is typical of 


the work of some past master in the art of making homes 
beautiful. 


Art Metal Figure 
surmounted by Incandes- 
cent Electric Lamp. 


BLOMFIELD STREET, 


LONDON WALL, E.C. 


Commercial Development of 
Central Stations 


URING the past month exhibitions have been held at 
Sheffield and Hornsey (London) by the Municipal 
Supply Departments of these districts for displaying 

under actual working conditions the many uses to which elec- 
tricity may be applied in the home, in trade and in industry. 
These two instances serve to introduce the 
subject of the establishment of permanent 
exhibitions or showrooms in some prominent 
thoroughfare in a town or district. From what we have seen 
of some of the establishments already opened for this purpose 
we feel that they are not * run? in the successful way they 
might be. For instance, the apparatus on view in the front 
windows is seldom changed, the coverings have in several 
instances become coated with dust, and the general appearance 
of the display is the reverse of attractive. At night the 
windows are in total darkness, and such a device as an 
illuminated electric sign is seldom displayed. 

This represente the ineffective use of a permanent showroom 
More often than not its value is negatived by the position 
selected. Arcades and side streets are of little use. Station 
engineers have not, as a body, even begun to realise the 
enormous value a properly-worked showroom would be to their 
undertakings. If such a place cannot be opened during the day, 
let it be a blaze of light at night, and, above all, let a “ real 
live” salesman be in charge. 

We should like to know the experiences of central station 
engineers with their showrooms. 


Exhibitions. 


The station engineer is constantly advo 

Advertising cating the use of the electric sign by his trade 
the Station. Customers, but he overlooks its many advan- 
tages in the conduct of his own business. It is now admitted 
generally that the sale of electrical energy must be ** pushed Å 
quite as much as other more tangible commodities are by 
those undertaking their exploitation. What better than 
for the station engineer to employ the same media of publicity 
that he so persistently recommends to others also in business 
for profit? He has altogether exceptional opportunities. 
If he is well inforined with regard to the progress being made 
he will be familiar with the latest patterns of electric signs, 
and will at once grasp the many advantages to which they can be 
put. If his advocacy of the sign is backed up by his practical 
use of it he will achieve a dual object, because, in addition to 
securing publicity for his system, he will directly encourage 
the use of signs on his system. The New York Edison Co., 
to take an example, appreciate the value of an enormous 


55 SUPPLEMENT to “The Electrician," October 19, 1906. 


sign over their coal pile which, when. strongly illuminated at 

ight, informs passers by that 200,000 tons of ‘coal are 

wat back” of the central station and a reliable service is 
thereby assured. This excellent example cannot be followed 
in every case, but a good blaze of light in the station offices or 

central show room, with a few well-written announcements, 
кат serve to impress upon pedestrians and others the import- 
ance of using electrical energy. In most British stations the 
oficesand approaches are either in total darkness or dimly lighted 
vith a few incandescent lamps, a sorry exposition of illumina- 
tion on the part of the very champions of light! We should 
strongly recommend the station engineer who goes in for pub- 
lity work to begin at home. He will then find that the num- 
ber of those willing to imitate him will amply repay him for 
dis trouble. 


Opportunity is said to be a fine thing,” 
and many there are who sigh for it while 
neglecting to perceive that it is and has been 
for some time close at hand. The station engineer in charge 
ofa municipal plant has opportunities of publicity not vouch- 
afed to the company engineer, for, as a member of a public 
department, he works under the ægis of the local authority and 
i privileged accordingly, at any rate in the matter of catching 
the public eye. Almost everyone sees a water cart, and not a 
few turn to watch it as it passes down the street. Now, as a 
moving hoarding, this indispensable public servant is unrivalled, 
and in the case of St. Pancras, where they evidently know how 
to sell electricity as well as to generate it cheaply, certain 
pneis of the water tank are filled with tariff particulars and 
the address of the department. Here is an idea for other 
towns to follow, as, once the principle of publicity is conceded, 


Neglected 
Opportunities. 


Century Works, 
LEWISHAM, S.E. 


TELEPHONES :— 
218 & 237, DEPTFORD. 
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The above Illustration shows ONE of Two similar Switchboards Manufactured and 
Erected by US for Marylebone Borough Council. 


| These iws Boards were provided with nearly 200 of our Moving 
Ё Соп Indicating and Recording Instruments. 
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Ettiott BROTHERS. 
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A well-designed Switchboard with Accurate Instruments 


tends to EFFICIENCY in Operation and ECONOMY in Costs. 


say, by the Electricity committee, any legitimate medium can 
be employed for the purpose. We hear someone retort that 
water carts are in dock" during the winter. Agreed; but 
there are plenty of other municipal means of focussing the 
public eye on the Electricity Department. Will not the tram- 
cars, the station engineer’s motor car, the jointers’ tents and 
hand carts, and the dust carts answer equally well ?. Certainly 
the jointers hand carts and tents are under the station engi- 
neer's jurisdiction, and he may well turn their barren expanses 
to better use than the inscription of his ¢ own name and that of 
his one 


Р We аге not exaggerating when we вау that 
ersonal 
Solicitation, in the early days of electric lighting the con- 
sumer was tho least important person on the 
undertaking. After the first few tradesmen had come on to 
the mains the chief engineer regarded them as advertisement 
enough to attract other business without the need for further 
“hustle” on his part. This policy may answer well enough 
in large. cities but it is certainly а mistaken one for small 
towns. Competition with gas usually increases in inverse 
ratio to the size of a town or district and for this reason 
personal solicitation on the part of the chief himself is 
desirable. He should make friends with the tradesmen whose 
custom he has in view, and without being unduly importunate 
he can press home the claims of his electric service. By degrees 
old prejudices will give way before the steady pressure of sound 
argument, and a good customer will be secured for the depart- 
ment. A few minutes, it may be, once or twice a month will 
work wonders even among the most obdurate tradespeople, and 
the time need never be grudged as it is utilised for the good of 
the undertaking. 


36, Leicester Square, 
LONDON, W.C. 


TELEPHONE :— 
8852 GERRARD. 


or 
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Switchboards 
for 
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House 
Installations. 
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Filing Case for The Electrician ” Industrial Supplement. 


The INDUSTRIAL SUPPLEMENT is holed for filing, and we are dis- 
tributing cases in which each issue can be retained for ready reference. 
The cases require a minimum of manipulation, and as they are also 
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Editorial. 


HE Engineering and Machinery Exhibition at Olym- 
T pia, which remains open until the 17th inst., though 
hardly representative in the fullest sense of British 

and foreign engineering progress and achievement, has 
served a good purpose in giving prominence to many fine 
pieces of modern machinery. We are 

The Olgmpia not far wrong when we say that the exhi- 
Exhibition. bition has mainly emphasised the principal 
features in the design of modern machine 

tools,as iu this section the exhibits were plentiful, and, 
we should think, very fairly representative. We could 
not, of course, fail to notice the prevailing tendency to 
employ the electric drive. On the stands themselves 
motors were the recognised means of operating the tools, 
countershafting being mostly rigged up for this purpose. 
In several instances the tool makers had built the motor 
into the frame of the machine, an arrangement which con- 
duces to great economy of space and reduction of the 
transmission gear between the motor and its work. We 
regard this as significant of the favourable attitude of tool 
manufacturers towards electricity as a power agent, while 
it may also be said to inaugurate a movement of machine 
tool designers towards the universal adoption of the 
electric drive. Where small machine shops are adjacent 
to electric power mains, the marketing of the motor-tool 
should encourage such establishments to take up power 
supply because the particular tool without electrical energy 
would be useless. Central station engineers with mechanics' 
shops in view as customers might do worse than recom- 
mend the.purchase of such power tools as a highly satis- 


factory method of getting both the best tool and the best 
means of driving it. 
Why have the contractors for the City 
An Obvious & South London tube extension from the 
Oversight. Angel to Euston provided a steam crane 
for sinking operations inside Euston 
station while an electric pattern is employed on the station 
site outside? The steam crane fills the roof over the plat- 
forms with smoke, and when working at full load makes 
an appalling din, while smothering everything in the neigh- 
bourhvod with soot and cinders. It is quite beyond our 
comprehension why the crane which makes less noise, is 
cleaner, and is every way more suitable for duty in close 
proximity to constantly passing crowds, should not be put in 
service where a steam-driven crane may be said to answer 
only failing anything else being available. Electric power 
is available in both cases in this particular instance, 
and in any event it should have been employed where the 
presence of machinery could occasion the least public 
annoyance. Similarly, we always wonder why contractors 
permit steam boilers and engines to be hoisted 100 ft. 
above the pavement level on to wooden trestles command- 
ing the site of soine large city building, when an electric 
hoist would be infinitely simpler, lighter, and more 
economical to handle the necessary material The archi- 
tect cannot of course be blamed, as he will not pro- 
bably appreciate the value of an electric hoist—he may 
not know there is such a thing if he is a very famous 
architect—nor would he realise that electric power is 
available just outside the building site. Obviously the 
central-station engineer might keep himself posted up in 
the movements of builders and be ready with a power or 
light “ proposition" before anything definite regarding 
these essentials is settled. If a steam crane is subsequently 
hoisted sky-high and naphtha lamps flare fitfully over the 
building operations, he can at least salve his conscience 
with the thought that the responsibility for another's folly 
does not rest upon his shoulders. Anyway, we hope there 
will be fewer steam cranes in future to set us thinking that 
either contractors or central-station engineers deliberately 
neglect opportunities of being up-to-date. 


Electricity Supply and its 


Leading Exponents. . . 


Mr. Sydney Ul. Baynes. 


M BAYNES, whose good work at Bradford in the early 
days of the electrical supply industry stamped him as 
an engineer of great ability and resource, has been 

continuously employed in electrical engineering work for 

nearly 23 years. He is recognised in his profession as the 
doyen of the municipal electrical engineers, as he was the first 
to take service in that capacity under a corporate body. His 
successful management of the Bradford.pionecr electricity 
works, under conditions of working which were at that time 
new aud novel, gave a great impetus to the development of 
municipal supply-station undertakings, and when Mr. Baynes 
resigned this appointment to take up the position of chief 
engineer at St. Pancras (London), in 1895, the Bradford works 
were yielding the highest percentage of gross profit, and 
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bad expended the smallest capital outlay per. unit of plant 
installed in any electricity supply station in the United 
Kingdom. TAM 

Among Mr. Baynes’ most important contributions to elec- 
trical progress have been the introduction of bare copper 
conductors and the doubling of the pressure on low-tension 
mains (the high-voltage system). The latter system was first 
introduced by Mr. Baynes at Bradford, and met with severe 
opposition for some time from the fire insurance companies 
and others, who prophesied the moat disastrous results as the 
outcome of such “ dangerous and doubtful” procedure. The 
introduction of this system marked a great advance in the 
electrical industry, enabling 16 times the area to be supplied 
from one generating source. 

The high-voltage system was brought into practical use at 
s time when the narrow limits of the old voltage were be- 
coming evident, and it seemed inevitable that every continuous- 
current station would eventually require to be eked out with 
alternating-current supply. The advantages and enormous 
aring in capital outlay which followed the introduction of 
the high-voltage system cannot be overestimated, and are 
now clearly recognised by all leading engineers engaged in 
electrical work both in this country and abroad, the more 
especially as the employment of high-voltage working enables 
toth electric traction and lighting to be supplied from the 
same generating plant. 

Mr. Baynes has been at St. Pancras nearly eleven years, 
ux during that period the installation has progressed in a 
most satisfactory manner. This period has witnessed the 
introduction of very large turbines in the stations, and both 
the stations belonging to the St. Pancras undertaking have 
been greatly extended during Mr. Baynes’ occupancy of the 
обсе of chief engineer, first to the St. Pancras Vestry and 
afterwards to the Borough Council. Mr. Baynes has acted 
thronghout as constructing engineer for these extensions. 

St. Pancras was the first municipal authority to perceive, 
and act upon, the possibility of commercial advantage to the 
consumer as well as to the undertaking by the great reduction 
in the price for motive power. 

Mr. Baynes has recently read an important Paper on “Steam 
Turbines” before the Incorporated Municipal Electrical Asso- 
cution, and this will be found set out in full, including a number 
of good illustrations, in The Electrician for June 22, 1906. 

We may conclude with the hope that Mr. Baynes may be 
spared many years to continue his good work in a branch of 


engineering activity which he has done so much to promote 
and extend. 


Industrial Сорісѕ. . . 


Nanafacterers are cordially invited to discuss 
Pict dealt with under this heading.—Ep. | 


HE subject of the Standardisation of Catalogues has 
ме been discussed at considerable length. This 
the silly Sim may be one of the customary offshoots of 
light one a ut it has served a useful purpose in bringing 
(ш on the moet vital phases of manufacturing, namely, 
пе of the Press for trade purposes. 
Trade The art of reproduction of engineering 
Literature, subjecta has probably at the present moment 
belore known зи to а degree of perfection never 
realite the d чы шепсапв were undoubtedly the first to 
their tech ро псе оѓ good half-tone illustrations, both in 
cal Press and their engineering trade literature. 


Mie | ll .  —.Geese- 


Unfortunately, Americans are highly developed in the art of 
exaggeration, and they have consequently excelled in the 
„working up” of a photo of some piece of machinery or com- 
plete apparatus, until, as the saying goes, ‘‘its own mother 
would not know it." Although we should hesitate to cast 
aspersions upon the business methods of our transatlantic 
cousins, it cannot be denied that the use of the aerograph and 
wash brush has been carried to the extent of creating on paper 
types of machines, apparatus and instruments which have 
never been put through the workshops at all. This, of course, 
is the abuse by the manufacturer of a legitimate business 
weapon, and should not be countenanced in any shape or form. 
But the honest use of the half-tone illustration is undoubtedly 
a potent factor in assisting the purchaser in his selection of 
manufactured goods. 

The great advances made in the printing and associated 
trades have placed exceptional facilities at the disposal of the 
manufacturer, and in many instances there are strong evidences 
for the belief that he has been persuaded into a too elaborate 
use of these methods. In a word, his judgment has been 
biassed rather by the splendid reproductions of his machinery 
which the “art printer” can put on paper than by an accurate 
knowledge of the effective uses to which he can put such high- 
class literature. 

The employment of the press by the manufacturer, as a 
medium for bridging the distance between himself and the 
purchaser of his goods, is a matter requiring the utmost con- 
sideration. It is one, however, to which, unfortunately, the 
majority of manufacturers have given but little attention. To 
issue literature of some class is looked upon as an essential to 
the conduct of business, and too often neither the arrange- 
ment, the style, nor policy of such literature receives that 
deliberation at headquarters which its importance to the manu- 
facturer merits. 

It may be taken for granted that the publication of price 
lists is absolutely necessary, and there can best take the form 
of loose leaflets issued from time to time and punched with holes 
fitting the binding posts of a standard file. The work of com- 
piling these lists (which may with advantage be headed with 
suitable illustrations and be accompanied by well-executed line 
drawings of apparatus) would involve but little time or expense 
to the manufacturer in their preparation. From his point of 
view they would have a better influence on the mind of a 
buyer than the indiscriminate distribution of a mass of illus- 
trated matter which serves but as a preface to the prices of the 
apparatus in question. We have heard in various manufac- 
turing quarters that the enormous cost of compiling, printing 
and distributing high-class publications and elaborate files is far 
in excess of the results traceable to this form of solicitation. 

The subject of publicity literature is, of course, a very large 
one, and can only be briefly touched upon here, but we have 
introduced it in the hope that manufacturers will be induced 
to express their opinions, and, where possible, will be disposed 
to give us particulars of their experience. For ourselves, we 
are convinced that an entire readjustment of present practice 1s 
necessary, and that some standard method of acquainting buyers 
with the main features and prices of machinery and materials 
is required which will conduce to a minimum of expendi- 
ture of time and money on the part of the manufacturer and 
to the maximum of result for such outlay as may, after due 
consideration, be deemed necessary. Parsimony in regard to 
such matters as Catalogues and Price Lists, either as to their 
completeness or their genaral appearance, is unquestionably 
to be condemned, but, on the other hand, undue lavishness or 
wasteful promiscuousness is equally undesirable and unre- 
munerative. 
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A Dew Portable Testing Set. 


HE accompanying figure shows a new portable direct- 
current testing set recently put.on the market by Messrs. 
Everett, Edgeumbe & Co. (Ltd.), and which weighs 

only 101b. complete and measures only 8 in. by 7 in. by 5} in. 
It consists of a standard moving-coil movement, provided with 
shunts for 3, 30 and 300 amperes, and having voltmeter ranges 
of 15, 150, 800 and 600 volts. The scale is divided into 
150 parts, and the divisions are perfectly even throughout, so 
that accurate readings can be taken right down to the bottom 
of the scale. 


View of Testing Set shown open for use. 


A special feature is the ease with which the change is made 
from current to voltage and vice versa. Two insulated press- 
buttons will be noticed to the left of the dial which can be 
depressed in rapid succession, the one being marked ‘‘ amperes ” 
and the other “volts,” This arrangement has two important 
advantages. In the first place, the change from current to 
voltage can be made so rapidly that the two quantities may be 
measured almost simultaneously, and, secondly, all live parts 
are absolutely enclosed, so that it is impossible to get a shock 
during the operation of changing over, as is frequently the 
case with the usual form of exposed switch. 

The shunts are all removable from the case, and long 
connecting leads are supplied so that the instrument itself can 
be placed wherever it can be most comfortably read. The 
connecting leads terminate in plugs, so that connection is 
instantly made with the shunts, and at the same time the 
internal resistance of the instrument is so high that no error 
is likely to be introduced by bad contacts. The movement is, 
moreover, completely shielded from disturbance by stray 
даан fields. 
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Automatic Exhaust Rener Valve. 


UTOMATIC exhaust relief valves are usually designed 
for use with condensing engines, and act as safety 
devices in automatically relieving pressure in the con- 

denser by bye-passing the exhaust steam to the atmosphere. 
If one condenser is used for several engines, only one auto- 
matic relief valve is required ; but if each engine has its own 
independent condensing plant separate valves are needed. 

It is generally more convenient to place the valvo within 
reach of the ground, and near the bottom of the uptake pipe 
to the atmosphere, and in this case the vertical. pattern 
shown in the illustration would be used. "The body is of cast 
iron fitted with a renewable seating, and the valve, also of cast 
iron, has a white-metal seating cast into a dove-tailed groove. 
This arrangement provides an excellent air-tight joint, and 
prevents the valve adhering to its seat. The wear is all 
taken on tho soft-metal facing, which can be easily trued up 
or entirely replaced if required. The valve is balanced by an 
adju:table weight on a lever keyed to a spindle, carried in 
bearings bushed with gun-metal. 

To prevent hammering, due to the intermittent action of 
the exhaust steam, and to ensure the smooth action of the 
valve, a small piston, working in a dash pot of oil, is attached 


Babcock & Wilcox Relief Valve with Side Cover removed. 


to the other end of the counterbalanced lever. In the valve 
body an opening is provided largo enough to permit the 
removal of the valve for examination and a filling and a drain 
cock are furnished where a water seal is required. A locking 
device is also fitted for holding the valve permanently off its 
seating when the exhaust steam has to be passed to the 
atmosphere for lengthened periods. 
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Some Simplex Specialities. 
Some Simplex epeetanies. 


HE use of steel tube for electric light and power wiring 
has occasioned the introduction of many accessories 
which could not be employed with wood casing. Neat- 

ness usually accompanies the conduit system because it is so 
much more mechanical than any other method. It allows the 
ordinary wiring fittings to be adapted to the conduit itself. 

The Simplex ironclad cut-outs, for instance, for house service 
connections, motor or heating circuits, make a sound job of the 
junction between 
the street cable and 
the house mains. 
They are provided 
with patent back- 
to- back arrange- 
ment and fitted 
with best English 
porcelain bases. 


The inspection win- 

55 dows and terminals 
CONSTRUCTION. are also of the best 
Views of Simplex Insulated Lampholder for construction 
use on Continuously Earthed Conduit. throughout. The 


cut-outs are made 
for use with socket or screwed conduit, 3in., §in., Zin. or ! in., 
and are also supplied with sealing troughs, as illustrated. 
Another neeful accessory is the Simplex insulated lamp- 
holder, which has been introduced to comply with the rule of 
the Institution of Electrical Engineers requiring lampholders 
to be insulated from any continuously earthed conduit. The 
insulating portion is of hardened fibre, of great strength and 
capable of withstanding high temperature without softening. 
The illustration clearly shows the generous thickness of the 


PP 


House Service Box with Cable-Sealing Trough ani Fisse Boxes 
with Back-to-Back Arrangement. 
insulating material as well as the clearance between the metal 
surfaces embedded. Accessories such as these are none the 
less important because of their size, and they serve to illustrate 
the extreme adaptability of the conduit system. 
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A Dew Phase of Electric Beating and Cooking. 


E are mostly all 
familiar with the 
early days of 

electricity supply when 
power for heating and 
cooking was supplied at 
4d. and 3d. per unit. Then 
it was that a radiator or 
kettle was a great luxury 
enjoyed only by the well- 
to-do. But things have 
changed since then, and 
now that “juice” is ob- 
tainable at 14. per unit, 
electric heating enters upon 
a new and more promising phase of its existence. 

We have reached the stage when the central station engineer 
has found it possible to assist the efforts of the manufacturer 
of heating apparatus by reducing his charges for electrical 
energy. With this co-operative spirit abroad we may expect 
the maker in his turn to reply by lowering the market prices 
of radiators, cooking apparatus and cigar lighters, &c. This 
desirable consummation appears to be in sight judging by the 
apparent trend of events. The present time of year is the 
best period ifi which to boom electric heating apparatus 
generally, and we may fittingly illustrate a few of the General 
Electric Co.’s specialities in this direction. 

Without exaggeration we may safely say 
that the normal demand for hot water is 
greater now than it ever was. This sums up 
in a few words the case for the electric kettle. As one of the 


A Modern Electric Hot Water Jug. 
G. E C. System.) 


Hot Water. 


An“ All Electric“ Bedside. The telephone, electric light and electric 
kettle all ready to hand. (G.E.C. System.) 


oldest and therefore best-known electrically-heated domestic 
utensis it needs no introduction to the engineer and con- 
tractor, but it does want to be better known to the general 
public. Despite the fact that electricity supply has been 
inaugurated 15 to 20 years, thero are consumers still ignorant 
of its uses outside lighting. We know of no more popular 


A Handsome Pattern Electric Glow-Lamp Radiator, (G. E. C. System.) 


article of domestic use than the kettle, and both central 
station engineer and contractor might endeavour to encourage 
the introduction of the electric pattern as the thin end of the 
wedge for a more complete heating installation. 
| The electric radiator is destined to be 
Radiators. popular also; indeed, we may use an Irishism 
and say it has a brilliant fut ure before it. Its 
general adoption is greatly encouraged by the reduced prices for 
energy obtainable in all parts of the country. Modern types 
of radiators are both handsome in appearance and economical 
of current, and have, in addition, convincing claims upon the 
attention of householders. As with the electric kettle, so with 
the radiator. It will act as a welcome forerunner of the 
electric kitchener, the clectric iron and the electric grill. 
Electric heating and cooking can only be- 


Publicity come general when a determined effort is 
Wanted. made to make them better known, and also 

to introduce them gradually to the prospec- 

tive user. Difficulties will be experienced in making the 


small consumer take up either or both “in bulk.” Although 
he may have used electric light for years, he will regard any 
other electrical device as dangerous or abnormally expensive. 
Persuade him into using an electric kettle or saucepan, or 
some inexpensive heating device, and the rest should prove 
easy. Once the demand is increased prices, both for the 
necessary apparatus and the required electrical energy, will 
come down to a level stimulative of further business. 

The General Electric Co. have specialised for many years 
in this branch of applied electricity, and are in a position to meet 
the requirements of central station engineer and contractor 
alike. They have also just inaugurated a publicity scheme which 
will make their apparatus known amongst consumers and 
prospective customers of electricity works and which should 
generally further the cause of electric heating and cooking. 
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ELECTRIC COOKING APPARATUS. 
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Сре Art ot Renected Lighting. 


“ Suterlite." 

(PATENTED). 

NE of the charms of the 
electric light is its 
adaptability to almost 

any form of applied illumin- 
ation. In this respect it 
possesses enormous advan- 
tages over gas, and will ulti- 
mately supplant it hecause of 
this special property. For 
many years lamp makers and 
‘illuminating engineers, to 
use their more modern designation, have attempted to 
introduce a satisfactory type of long tubular lamp which could 
be backed with an efficient reflector and employed for special 
lighting effects either in shops or private houses. Several 
forms are already before the public, but the latest pattern is 
known as “Suterlite,” and has been designed to meet the need 
for a cheap, adaptable and reliable means of reflected electric 
lighting. The present design is an evolution from a very 
successful form of reflector employed with a single lamp for 
lighting art collections, show-cases and shop windows, by the 
makers of “ Suterlite.“ The illustrations herewith depict the 
sectional views of the trough reflector and one of its applica- 
tions in practice. 

The arrangement comprises a metal trough arranged in 
suitable lengths and provided with slides into which glazed or 
matt opal glass reflectors can be slipped. The trough has a 
narrow false bottom which serves to support the “ batten” 
carrying the lampholders and lamps, the space between this 
support and the bottom of the trough itself forming a channel 
into which the connecting flexibles are drawn. The dis- 


Sectional End View ot * Saterlite." 


s Suterlite” applied to a Desk Stand{for illuminating both the working 
sides of the Desk. 
The light is quite shado х1евв and does not strike the eyes at any normal angle of sight. 
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Hinged Clip for length of “Suterlite ” Detail of the Holder for 
to admit of the convenient adjust- the “Suterlite” Lamp, 
ment of the Light. showing Wirlng Channel 
and Spring Plunger for 
Central Contact of Lamp. 
position of this will be noticeable in one of the figures. The 
lampholder batten is secured to the trough by small screws 
placed at intervals, and the withdrawal of these at any time 
admits of the removal of the support for replacing a broken 
reflector, should this be damaged at any time. This repair 
can, of course, be carried out by anyone who can use a screw- 
driver, so that no skilled workman is required. The trough 
can be built up into any desired length, and may either be hung 
on chains with an adjustable swivel ring or fastened to a swing 
bracket, as shown in one of the adjoining illustrations. 

The ‘Suterlite” lamps аге 10? in. long, and 
when placed in the reflector present a great length 
of lighting surface, greater, in fact, so the makers 
inform us, than any similar pattern light on the 
market. This is accounted for by the special 
pattern of the lampholders, a very short holder 
being employed. This method at once reduces 
the “dead” lengths presented by the ordinary 
bayonet socket holder when placed in a trough. 
The holder adopted is of the central contact pat- 
tern, and it admits of the removal of a lamp 
without disturbing the reflector, as the centre 
contacts are of the spring plunger pattern. 

In its practical application **Suterlite" may be 
adapted to almost every form of lighting. For 
instance, the book stand used generally over a 
double-sided desk in a bank or office may be fitted 
with a length of *Suterlite" without fear of the 
lamps being broken and with a remarkably im- 
proved lighting effeet. The light is quite shadow- 
less and does not strike the eye in its normal 
working position. For general desk use this 
fitment (which we illustrate) should solve a 
troublesome lighting problem. 

The makers have already installed the system 
for the lighting of rooms in mansions and resi- 
dences, the lengths of *'Suterlite" being then 
placed behind the corn'ce or picture rail, and the 
rays reflected by way of the ceiling into the 
room below. 
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H.C. Cellular Switch Gear. 


Union Electric Co.’s Specialities. 


HE original idea 
of & cellular 
switch-gear for 

controlling — high-ten- 
sion currents, so effec- 
tively put into practice 
by Mr. Ferranti in the 
early eighties, is still 
retained in all modern 
switchboards of good 
design. Mr. Ferranti's 
methods were ASSO- 
ciated in practice with 
slate slabs and porce- 
lain insulators. In 
recent patterns of gear 
claiming to embody 
the cellular principle, 
the first of these mate- 
rials has given place to 
brick in some gears 
and iron in others. 

In the 
designs of 
the Union 
Electric 
Co., iron is 
made use 
оѓ, in con- 
junction with suitable insulating materials, for the 
framework of the gear and the support of its 
various conducting elements. 


Single Panel Form of Gear built up with 
Iron framework. 


Exceedingly compact gears can be built up on 
this plan, as will be noticed from the adjoining 
illustrations, which depict a single-switeh panel 
with its instruments, and. the rear of a completo 
gear. The latter particularly serves to bring out 
a most important feature of the design. As is well 
known, the safety of operators must be first con- 
sidered in the lay-out of the various parte. This 
is best accomplished by the use of sliding “inter- 
locking " partitions, the manipulation of which 
automatically cuts off the supply from any parts 
which might otherwise be handled in a “live” 
condition. In the illustration it will be seen that 
the panel in the immediate foreground has the 
sliding door, marked 1, lowered, thereby exposing 
the connections behind the main switch. This 
slide cannot, however, be dropped until the discon- 
necting plug in the bus bar section below has been 
withdrawn. When once removed, the upper slide, 
previously held in position by the plug frame, is 
free to drop down and cover the 'bus bars in the 
lower chamber, as these are naturally alive. At 
the front of the board the switch itself can be 
withdrawn on a carriage, and when clear of the 
main contacts it is disconnected and can be 


handled with impunity. The entire arrangement has every 
appearance of compactness and safety. 

It will also be noticed that the entire gear is self-contained, 
and is accordingly independent of any particular situation, i. e., 
it need have no specially prepared wall to receive it or, indeed, 
any thing except a suitable level foundation. This general prin- 
ciple is adopted by the Union Electric Co. throughout its 
standard patterns of switch gear. A good example, illustrated 
in the company’s recent switch-gear catalogue, is a motor 
starter and regulator for a 700 Н.Р. variable speed motor. It 
comprises an iron framework in which are mounted the 
necessary switches and resistances for the motor circuit, the 
former being of the solenoid type operating on the same plan 
as the multiple unit system now common to train control. A 
separate control pillar, surmounted by an ammeter, serves to 
actuate the switches through the medium of a small handle 
and a number of small wires connecting to the various magnetic 
switches. The speed at which the motor can be started up is 
regulated by a small * limit switch” which automatically 
checks the acceleration should too much current be passed 
through the motor. The entire arrangement is a satisfactory 
solution of a difficult motor-starting problem. 
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Rear View of a Complete H:gh-Tersicn Gear, showing Bus-Bar Plugs 


and Sliding Safety Partitions. 
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Engineers’ Drafting 
Accessories, » . . 


HE economy of time in the reproduction of engineers’ 
T drawings has become as essential nowadays as the use 
of automatic labour-saving machinery. At the Engi- 
neering and Machinery Exhibition at Olympia appliances for 
effecting economy in the drawing office were admirably repre- 
sented, and indicated a tendency to keep pace with the many 
advances made in the production of machinery and apparatus of 
all classes. Messrs. B. J. Hall & Co., Ltd., 39, Victoria-street, 
London, S. W., specialise in this direction and included in their 
interesting exhibit at Olympia a practical demonstration of 
the use of “Огдоусгах,” а new copying process which greatly 
reduces the cost of copying line drawings, sketches, &c. 
A gelatine film is employed, which gives fine, sharp defini- 
tion in the copy, making it almost indistinguishable from the 
original. In use, the solution (the composition of which is a trade 
secret) is melted and run over a zinc plate, or preferably on a 
patent. metal table, and when set an exposed, but unwashed, 
blue print is laid on its level surface. The lines on this print 
harden the gelatine, the hardened parts take up ink from an 
inking roller which ig passed over the entire surface. A 
number of copies can be taken, the plate being inked for cach 


о 


— 


copy. Different coloured inks can be used, and the entire pro- 
cess has useful features which should recom mend it to engineers, 
particularly as there is no drying or shrinkage of the copies, 
which, as the name implies, are true scale. 

‚ The electric are light copier, invented by B. J. Hall & Co., 
18 now a recognised institution in the drawing office, its utility 
and economy have justified its general employment. We 
inspected at Olympia a new form of fan escapement fitted 


The“ , 
Straphanger Filing Cabinet for large and small drawings, 
showing Portfolio in use, 


to Messrs. Hall’s patent copier, which does away with the noisy 
pendulum arrangement common to such machines. The toothed 
escapement is replaced by a spindle carrying a two-bladed fan, 
which can be adjusted to strike the air at varying angles and 
thereby meet with greater or less resistance, causing the lamp 
to descend at different speeds, | 

The straphanger is another of our institutions, and Messrs, 
B. J. Hall & Co. have turned both the function and name to 
commercial account. They have introduced a cabinet, under 
this term, for filing drawings into a small compass though 
placing them conveniently for handling. Drawings, and parti- 


Hall’s * Perfect? Deafting Table, showing position for normal use, 


cularly large ones, are troublezome to put away either in store 
or where they are wanted for regular reference, and this form 
of cabinet should prove most useful for the purpose. The 
drawings are strung in portfolios in a vertical frame and any 
particular portfolio required can be bronght into a horizontal 
position by simply opening the front of the cabinet. 

Among those drafting devices which are finding their way 
into the limbo of forgotten things is the horizontal drawing 
board, which almost crippled the sturdiest draughtsman of the 
past. The adjustable pattern is now the recognised device for 
the work, and the “ Perfect” drawing table of Messrs. Hall is an 


View of a Typical. Cage of B. J. Hall & Co.'s Instruments. 
excellent example of this pattern. It can be placed in any 
position, though the normal and most suitable one for ordinary 
work is a few degrees from the vertical away from the 
draughtsman. We are informed that one large firm of elec- 
trical manufacturers employes over 40 of these boards in its 
drafting rooms. 

Messrs. Hall & Co. also supply a useful and substantial line 
of drawing instruments which is designed to meet the special 
requirements of both experts and students. Very careful 
attention is paid to supplying to technical schools such instru- 
ments as will be useful to the draughtsman in ordinary work. 
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Che Electric Drive in the Saw Dill. — 


VERY experienced owner or manager of 
a saw mill knows that no absolute rule 
can be laid down, out of hand, as to the 
advantages of one form of drive over another : 
he is already well aware that each case—his own 
included—presents its peculiar problems; and 
that every method of driving machinery is to be 
judged not from the point of view of absolute 
efficiency and as applicable everywhere, but 
solely on its merits with regard to the par- 
ticular conditions under which it is proposed 
to apply it. | 
If he understands his machines, he knows 
well what they are doing and can do: how 
much power, or, in other words, money and 
labour, he has to put into them ; and how much 
work they are giving him in return. The late 
millionaire, Russell Sage, used to say that any 
fool could earn a dollar, but it took another 
sort of man to save one. The English business 
man knows that just as well. Electricity owes 
a good deal of its success in driving machinery 
to his Кееп appreciation of that fact; for in 
many cases electricity is a great saver. It is on 
this quality that the strongest claims on its behalf may be made. 
It is a great saver in those cases, above all, where the drive is 
intermittent, whether the current come from the mains of a 
municipality or company, at, say, 14d. a unit, or whether it be 
generated by the owner's private plant. It stands to reason 
that if a machine is running for only a few hours a day, it is 
cheaper to shut off from it the source of power the moment it 
is not wanted than to keep going all day. The steam or gas 
engine must be kept going so long as any machinery in the 
factory is running and demanding power. 
The next great saving which the electric motor yields occurs 
in cases where the works have not been properly, or cannot be 
conveniently, grouped round or close to the central steam- 


Fig. 2.—A 60 h. p. Motor driving Log Frames and the Machinery mentioned 
pn under Fig. l. a E. 


Fig. 1l.—Roughing-out Shop: Four large Circular Saws, a Band Saw and the 
Overhead Crane are driven by the 60 h. p. Motor shown іп Fig. 2. 


engine plant. In such cases there are two main items of loss 
of which the user of a steam or gas plant has to take his 
choice. He must consider whether longer lines of shafting, 
heavier belts and a larger number of gear wheels, with the 
increased consumption of steam or gas they demand, are worse 
evils than putting wasteful engines down in various positions. 
Here the electric motor forces the argument on its own 
account. Division and subdivision of labour is the sort of 
work to which, it may be said, the electric motor is born. For 
heavy tools a separate motor may be fixed to any machine in 
any position, and for lighter work to each line shaft for group 
driving, likewise fixed anywhere. To estimate the saving 
here it is only necessary to ascertain what amount of power 
the shafting and belting and gear wheels will 
eat up. 50 per cent. is a fair average, and that 
50 per cent. is lost by a steam plant. Nearly 
the whole of it can be saved by the use of electric 
motors. The only loss that occurs in a direct 
motor drive is the practically negligible loss in 
the armature. If the factory is a crowded 
one, and every inch of floor space is important, 
the electric motor occupies the least possible 
space. It does not darken the workshop with 
belting and shafting. And whether electric 
power be tapped off the mains or privately gene- 
rated the first cost of the electric plant will be 
saved in most works at from one to three years. 

These, doubtless, afford the chief explanations 
of the fact that, while in other forms of in- 
dustry the steam and gas engine drive can 
show their ability to hold their own fairly well, 
the modern saw mill, given suitable conditions, 
must adopt electric power if it is to have a 
chance of competing successfully for business. 
The power required by a wood working 
machine is much greater than that needed 
for a metal working tool of corresponding 
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Fig. 3,— A 20 h. p. Motor driving a Continuous Feed Circular Saw. 


size; the transmission losses are therefore of much greater 
importance and the saving proportionately greater. So 
true is this that not only do we find most recently estab- 
lished saw mills equipped throughout with the clectric drive, 
but we find that it is considered worth while, in the case of 
old-established mills, to go to the considerable outlay involved 
in changing over from steam to electricity for the sake of the 
sving secured. An account of such a change-over, attended 
with the expected results, will be of considerable interest to all 
au mill proprietors who still use the steam drive. 

The extensive works of Mr. R. A. Naylor, of Warrington, 
affords one of the numerous cases in point. They cover some 
10 acres, and comprise saw mills, turning and planing shops, 
‘Irving stores, and stacking, seasoning and storing sheds, 
all ou the ground floor. There are two large joiners’ shops 
above the saw mills and a carving room above these. The 
dus of work undertaken varies greatly in character, including 
"very sort of woodwork for dwelling houses, factories, hotels, 
churches, Ke. A large trade is also carried on in heavy 
timber and scantling required for building purposes. The 
works are favourably placed on the banks of 
" river Mersey, which communicates with the 
CENE Ship Canal, whence a direct high- 

У 18 afforded to the chief timber- producing 
countries of the world. 

These works were driven 
steam for over 30 years, 
lor wide travel and 
nature of the business 
convinced him of the de 
electric drive, Warrin 
generating station, 
for light and powe 
furnished current f 

ower wag thus ay 
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when the opportunities 
observation which the 
afforded the proprictor, 
sirability of adopting the 
gton already possessed a 
Which supplied electricity 
r to the town, and also 
x 05 tramway system. 
P allable in the most conve- 
te 8 moderate cost of 1d. per unit 
ud the cha, „000 units had been consumed ; 
sey е ИН to the electric drive was 
ring buen ut without in any way dis- 
The equi 


ment consi 
— pment consists of Westinghouse 


bregating 250 K. P., varying in sizes 


from 5 to 60, some being direct- coupled to the 
machines, others driving groups. The large mill 
shown in Fig. 1 is driven by a 60 H. p. Westing- 
house direct current motor (Fig. 2), running at 
130 revs. per min., and coupled to the shaft by 
an 11 in. belt, the shafting being run under the 
floor. This shafting drives four large circular 
sa ws, one 1 ft. diameter, one 3 ft., and two 2 ft., 
and a band saw, as well as a 10-ton overhead 
crane, driven by endless ropes. In the ad- 
joining mill is a log frame, capable of taking 
work 24in. x6in.; two deals are cut at one 
time, and six saws can be inserted to reduce 
the plank to thin boarding. There is also a 
continuous feed circular saw, driven by a 
20 H.P. motor, and running at 1,400 revs. per 
min. This is shown in Fig. 3, cutting through 
& 13in. deal plank. Close to this tool is a large 
planing and moulding machine, capable of 
planing scantlings, of any wood, up to 14in. x 
9in. The motor in this case has been bolted to 
two inclined beams secured to the ceiling floor 
(Fig. 4) and is belted to the tool, its output being 
15 H P., at 1,100 revs. per min. 

The works abound in modern examples of labour-saving 
devices for handling timber. Roughing, which could only be 
tediously performed by hand, is accomplished by these machines 
with wonderful dispatch. 

Two bays of the saw mills exhibit further application. 
A 10H.P. motor under the floor drives several concealed 
lengths of shafting, from which a trenching machine, a cir- 
cular moulding machine and a saw bench are operated. A 
small 5 н.р. motor on a ledge in the wall drives a tenoning 
machine, whose knives revolve at 2,000 revs. per min. A 
chain mortising machine, operated by belts and counter-shaft 
from a 74 H P. high-speed motor, is another prominent example 
of independent motor drive. The belt shifting and table 
raising are effected through a single foot lever, depression of 
which starts the chain and brings the work up until the slot 
has been cut ; the release of the lever is followed by the descent 
of the table and stoppage of the machine. In the samo bay 
a large moulding machine is driven by a belt from a 15 H.P. 
motor, the belt being boarded in to shield it from damage by 
the constant moving of planks, &c., in its neighbourhood. 


Fig. 4.--Large Planer and Moulder driven by 15 h.p. Motor. 
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On the opposite side of this bay a 20 H.P. motor is belted to 
a length of shafting, and operates three circular saws in the 
adjoining mill through shafting under the floor. A motor, 
developing 30H.P. at 1,050 revolutions, drives an edging 
machine, a panel planer and a four-cutter moulder under the 
same roof as the circular sawa, the motor, as in the previous 
instance, being belted to the shaft. Side by side with this 
motor is one of 20 H. P., driving four moulding machines. 

Though machines are used for almost all work on the raw 
timber, hand turning still enjoys some vogue, the work, being, 
of course, spun mechanically. No machine yet devised can 
replace entirely the human clement for turning up rollers, 
brush handles, baluster rails, &c. It is none the less interest- 
ing to watch the lightning transformation of a raw bark-covered 
log into a finely fluted and grooved column. 

Mention should be made of a pocketing machine, a device 
for cutting out the slot in the window-sash frames to accom- 
modate the sash weights. The wood is run through from the 
reverse side by four circular cross-cut saws for the top and 
bottom cuts and two circular saws for the longitudinal slots. 
When removed from the machine the centre piece is knocked 
out, but on refitting it is difficult to detect the joint. 

Reviewing this interesting installation, it is clear that the 
example of Mr. R. A. Naylor may well be followed by other 
firms anxious to increase the output of their plant. Compe- 
tition both with home and foreign rivals is now so keen that 
manufacturers cannot, in their own interest, disregard the 
marked economies of electricity in the saw mill. Exceptional 
facilities in the shape of low rates for current and the hire of 
motors are afforded by supply authorities, so that the way is 
well paved for prospective power consumers. On the other 
hand, saw mills remote from sources of public supply can obtain 
from the British Westinghouse Company convincing figures of 
the great economies secured by the private plant generating 
current. It is calculated that where more than 50H.P. is 
required the private gencration of power is frequently more 
economical than tapping the mains, since cheap fuel is always 
handy in a saw mill in the form of shavings, refuse and 
rejected timber. Indeed, it is usual to keep at least one steam 
engine going on such fuel for general purposes in every 
electrically-equipped mill, Mr. Naylor's being a case in point. 


A Steam Load Meter. . 


яК is truly the age of mechanics, for not only are many 
things once laboriously aecomplished by hand now 
relegated to the duty of some machine, but tedious 
mental calculations are also made but a matter of moving a 
slide or turning a thumbscrew. That the actual output of a 
boiler in pounds of steam per second could be directly indicated 
on a suitable instrument would have been at one time doubted. 
The steam user has contented himself with elaborate evapora- 
tive tests to ascertain what his boilers have been capable of and 
as the carrying out of these tests involves considerable time and 
labour they are not often repeated. An instrument is now 
available, however, which directly indicates the load on a boiler 
and is a continuous register of its output in lbs. of steam per 
second. It is known as the “ Sarco” steam load meter, and its 
construction is based on the well-known formule relating to 
the drop in the steam pressure occurring at the point of dis- 
charge. In practice a small disc is inserted between the flanges 
of the steam outlet from the boiler with a bore slightly less 
than that of the pipe itself. Two holes, one on each side of the 
disc, serve to communicate, through the medium of connecting 


pipes, the differences of 
pressure before and be- 
hind the disc to the in 
dicating instrument. 
The coupling pipes each 
contain coils normally 
filled with water, which 
ensures a steady reading 
being taken. The in- 
strument itself com- 
prises merely a column 
of mercury in a 
glass tube, the con- 
necting pipes be- 

ing coupled above 

and below the 
column respec- 
tively. Adjacent 

to the gauge is a 
drum carrying the 
scale, which is cali- 
brated to permit 

of readings being 
taken with pres- 
sures between 50 
and 300 Ib. рег 
square inch. The 
scale can be re- 


For Superheated 
Steam 


For Superheated 
Diagram showing Steam 
Pipe Connections from 
Joint in Steam Pipe to 
Load Mater. 


volved by a milled screw projecting from the top of the case 
containing the essential parts. 

The intelligent use of this meter by stokers permits of a 
check being placed on the coal consumption. For steam con- 
sumption tests, &c., it should also be valuable as giving a direct 
indication of the evaporative capacity of a boiler. _ 
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Switch and Joint Boxes. 


ANY changes have come over the methods adopted in 
planning and laying out systems of electrical distribu- 
tion, especially within recent years. Wholesale failures 

of lengths of feeders and distributors are now happily rare, 
because past experience has materially influenced present-day 
designs of joint boxes, switch pillars, &c., reducing thereby the 
once too imminent risk of breakdown, and consequently 
encouraging the more extended use of clectrical energy. 


T 
| 


АТН RURA; 
i 
DISTRICT 


"ue 
“unc! 


Typical Feeder Pillars as installed at Street Corners. 


The appearance of the feeder pillar is, we think, a good sign, 
as not only does it reduce the cost of the system, but it gives 
greater facilities for handling connections, fuses, &c., both under 
normal and emergency conditions of working. Tramway routes 
once had a monopoly of the feeder pillar, but it has 
gradually found favour with central station engi- 
neers, and is now to be seen at street corners in both 
large and small towns. By dispensing with the need 
for an underground feeding point, either in the 
shape of a large man-hole or sub-surface box, the 
feeder pillar justifies its claims to the most im- 
portant position on the network. On the score of 
accessibility it also has everything in its favour, 
compared to any arrangement provided below 
ground, for dealing with moderate loads. It 
presents only one risk, namely, that its ex- 
posed position seems to almost naturally invite 
the attentions of erratic vehicles, particularly 
heavy waggons and motor cars. Even after 
maltreatment by any of these nomads it will 
often remain in service or can again soon be put 
into commission. 

The fusing and sectionising of networks is 
another matter now receiving much attention 
and makers of joint boxes are advisedly catering 
for the needs of mains engineers in this 
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Type of Double Service Joint Box for use with Three-wire 
Network and Cables laid on the Solid System. 


particular. Johnson & Phillips, for instance, who also make 
feeder pillars, have a standard line of switch and fuse boxes 
intended to meet the requirements of regular service, either for 
high or low-tension currents. In the design of underground 
fuse boxes it is customary to allow ample clearance both 
between poles and between fittings and the sides of the box. 
Such fireproof material as uralite is found necessary for the 
interior Jining of the box to eliminate all risk of arcing to the 
sides of the box. Boxes of this pattern are particularly useful 
on distributor cables which connect two feeding points, as a 


fault on either feeding area causes the fuse adjacent to blow, 


thereby isolating the fault. 

House service boxes have been, and unfortunately still remain 
in many cases, a flagrant cause of trouble on distributing net- 
works. More recent patterns make it difficult for bad joints 
to be made, as not only are sweated thimbles more frequently 
used, but insulating partitions are supplied which can only be 
inserted in the right position. They may be said to provide 
an almost automatic check on the jointer who is inclined to scamp 
his work. So much for the joint itself. As far as the box is 
concerned, the glands are undoubtedly the most vital p arts. 
With the solid system sufficient attention was not at one time 
paid to the entrance points of cables into joint boxes and too 
much reliance was placed un “compound ” glands. In the case 
of lead-covered cables, however, the plumb joint between sheath 
and box is now practically enforced, as all modern boxes pro- 
vide the proper gland for the purpose. 

The illustrations on this page depict examples of Johnson 
& Phillips’ standard designs, which embody in every case the 
features based on the firm's extensive experience in this field. 


H.T. Disconnecting Box for sub-surface use. 
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BERN Ян LIGHT 
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Wholecale and Retail Houses in the Gas Industry are seeking 
by every possible means to wean back the Public to the use of 
Gas for lighting and power. These Traders consistently mini- 
mise the merits, depreciate the advantages, and deny the 
economies of Electric Ligbting over any other known form of 
illumination, and the extreme flexibility, cleanliness and safety 
UM of Electric compared with Gas Power. 

ы. Wholesale and Retail Houses in the Electrical Industry must | 
` . 


SS counteract this specious manceuvring. 
N SR 
Ne s 
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Tue TRUTH 


Suppliers of Electrical Energy and Dealers in Engineering and 
Electrical Plant, A pparatus, Accessories and Materials, will find 
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| E т=п КЕ Capacity Currebks iri Three: : «| Уёгу beautiful invention, which seems to be quite new. He ргас-: 
| positive Coatings for — Саров (7. Dennis , tically arranges the exciter field as a magnetic shunt to the main, 
| ed шоп of Iron p E Tan (Siegfried — | feld circuit, go that a weakening of the main field strengthens 

| ponen Cowper- Coles. Mus. 52 | PARLIAMENTARY INTELLIGENCE.. 07.|.the exciter field. If -the exciter and alternator have each 
| By K. BF. Schmit Ii, 55, DOAL INTELLIGENCE ........ 6T |: two polea the arrangement for this is obvious; but if the exciter 
pal, Foreign & General ^ -'| | | | 
(ио ун Кез To ‘67 |-has two or four poles, and the alternator is multipolar, the 

d Electricity [Yorke]; var Aoc unis S. . 69 matter at first looks impossible. Mr. HEYLAND gets over this 

vandte Maschinen iet. Trade Noten and Meese Notes | 2 difficulty beautifully, He makes the-alternator field uneven, 

(Ginn i Hectrio Wiring каше Meetings and. 4 |80 that, for instance, the shaft becomes magnetised. Thus, if 

The Power House of the New F 74. | all the excitation were on the N poles, the S poles would not 


Ontario Power Co 


. t А 
Niagara, By v. G. Converse 58 Companies Share List ...... 76 


City N otes — o 22 2 6 „ 6 6 „„ ов бо 


NOTES. 


THERE seems to be somethin 
ment or Invention, and in ele 


be.at the same magne! ‘potential as the frame, but at a differ- | 
ence of magnetic potential corresponding to half the excitation. 
There would then be leakagealongthe shaft through the bearings 


to the frame. If the exciter is.on the shaft this leakage goes 


g like a frequency in develop- 
ctrical engineoring its period is 


‘through it from the armature through the fields to the frame. 


If the exciter has its gaps less under the S poles this will 


act as extra excitation. Mr. HEYLAND's actual arrangements. 
are best gathered from the Paper in another column. It is 
not quite clear how this method can compensate completely. 
If the alternator is compensated completely by extra excitation. 
one would expect there would be no extra stray field to act on 
the exciter, and therefore nothing to secure compensation. The 
arrangement looks rather as if it would merely split the dif- 
ference. It may, however, be possible to arrange excitation 
and gaps so that compensation is complete. 


iH tam, nore or less. We were on the top of a wave 
ien 90 in Incandescent lamps a little more than a couple 
а, З. ago, Pel we are оп the top of another now. A 
nan 3 25 years ago, there Was à wave of invention 
a а this was followed by another wave with its top, 
"i years ago. About 20 years ago the theory of the con- 
а dynamo was developed, and the question of 
2 ae Feaction and reversing Poles was discussed 
s PS en nothing much happened until lately ; and 
20 Years, we have a revival of the reversing pole. 


were studied and alternating 


UNLIKE Glasgow and Brighton, the Corporation of Hull 
have decided not to sell their telephone system to the Post 


nach: 
len ao in great detail during some five Office. From the report of the proceedings at the meeting 
Wwe It Would be a ' 5 DOW we are on another | of the Corporation last week it is difficult to see wherein 
T T "^ "Pon i If many of those now work- there is a difference favourable to Hull, except perhaps 
i M d s 01 20 years ago, because a good | the fact that the undertaking is not quite 80 old as in the 
Айа! received oy B эм peon done already, One other towns mentioned. As regards the financial position, the 
"bu of 4 eet attention a period ago is the armature undertaking is entering upon the profitable stage. But one 


;of the chief arguments put forward by the chairman of the 


vey hating curkent machines... All sorts of methods 


сте SAK 2-910431 MniYa, шо, ч сеч weet ОЧА 
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Telephone Committee was that the PosTMASTER-GENERAL 


would probably be willing to renew the licence in 1911! In 
aupport of thie, the chairman mentioned that he had received 
a private communication, which, however, was not for the 


to £112,000. But by putting in low-pressure turbines to use 
the exhaust steam, this additional power is obtained without 
requiring further boilers, and the station can be made con- 
densing in addition with 


the much lower expenditure of 


general public. Whether the ratepayers of Hull will:be satis- 
fied with an unofficial assurance of this kind, and the greater 
probability of selling on bad terms in 1911, remains to be seen. 
We presume they will not, for Mr. SYDNEY BUXTON has very 
promptly thrown official cold water upon the unofficial docu- 


£67,000. 


AN interesting development comes from Manchester, where it 
is proposed to shut down the Dickinson-street generating station 
during the summer time, во that the other stations of the 
Corporation may be utilised to the best advantage at a time 
of comparatively light loads. Naturally the town councillor 
finds it difficult to understand why it should be proposed to 
һи down á station just when powers аге being sought to 
install considerably more plant for the winter, and suitable 
comments in the Council chamber have been the result. The 
proposal is of some interest as showing that we are entering 
upon a somewhat new phase of electrical distribution for 
lighting in large towns in which, if several generating stations 
are put down, they become rather like large items of generating 
plant, to be thrown in or out of service as required. 


ment. 

A SOMEWHAT entangled state of finance at West Ham has 
resulted in more than the usual amount of work by the Local 
Government Board in considering fresh applications for loans, 
and the lot of the borough officials has not been rendered the 
happier by the general feeling that rates in that part of 
London are already much too high. It is well that ratepayers 
should be alive to such matters; but in this particular inquiry 
there was more than the average amount of talk by the “ man 
in the street,” who wished to know whether the net profit of 
£2,500 for the year was not really a loss of the same amount, 
and whether promises of would-be customers are evidence that 
the output is about to increase. Nevertheless, the outlook is 
promising. During last year there was an increase of 50 per 
cent. in the output, and a supply is now being extended to the 
important district of Silvertown, where power should be much 
in demand. Mr. SEABROOK mentioned that two consumers 
alone have agreed to take 2,000,000 units per annum, and that 
when the whole district can be supplied he estimates a demand 
of 15,000,000 to 20,000,000 units per annum. This should 
certainly be encouraging. 


— e 


WE are glad to learn that the Governors and Principal of 
the Merchant Venturers’ Technical College, which suffered so: 
severely from the recent fire, are in a position to carry on the 
work of the College under much more favourable circum- 
stances than might have been expected. This is due to the 
kindness of the Bristol Education Committee, who have placed 
at the disposal of the Governors the Castle Council Schools, 
having accommodation for over 1,000 children. These schools 
are being rapidly fitted up with the necessary lecture theatres, 
laboratories and workshops; and meanwhile other institutions 
in Bristol are lending their lecture theatres and laboratories, 80 
that most of the students will be able to continue their 
practical work at once. Fortunately a large part of the newest 
machinery of the Engineering Department, including experi- 
mental engines and dynamos, which cost £2,500, were saved, 
so that the engineering students will be able to resume their 
practical work with but a brief interval. 


[End 


WE are glad to note that the London County Council are 
giving more attention to the claims of the overhead system as 
compared with the conduit system on their rapidly-extending 
network of tramways. Unfortunately it is necessary for the 
London County Council to get the consent of each Council in 
whose borough a section of the tramway is situated, and there- 
fore it is not a simple matter. Poplar has apparently given 
way, but Stepney will have none of the trolley. Doubtless 
there is a feeling that if money can be spent in putting down 
the conduit on the Embankment, why should the beauties of 


the East End be sacrificed for the sake of a few thousand pounds 
per mile. 


——— ull — — 


Milan Exhibition.—It is announced that it has been 
officially decided to close the Milan International Exhibition at 
midnight November 4th. 

Electrification of the Gotthard Railway.—As an outcome of 
the successful experiments on the Zürich-Lucerne Electric 
Railway, the proposal has been made to begin the electrifica- 
tion of the Gotthard Railway at once, and to entrust the same 
firms with the execution of the work on the single-phase 
system, provided the electrical service is not opened before 


1909, in which year the Gotthard Railway will be taken over 
by the Government. 


International Exhibition at Christchurch, New Zealand. 


So far the sphere of the steam turbine has generally been 
one of competition with the reciprocating engine ; but in an 
interesting report to the Edinburgh Town Council, Sir 


ALEXANDER KENNEDY shows how the low-pressure turbine 
may be a valuable adjunct to the more old-fashioned steam 
engine. The problem at Edinburgh is to convert the M'Donald- 
road station from non-condensing to condensing, and also to 
extend the plant. To change to condensing in the ordinary 
way, so as to eliminate the nuisance of steam in the atmosphere, 
would cost a great deal, without materially increasing the 
capacity of the station; and to put down additional plant of 
4,800 kw. non-condensing would cost £67,000. The cost of 
this plant, together with a change to condensing, would amount 


The international exhibition which is to be opened on Novem- 
ber 1st at Christchurch, New Zealand, will remain open for six 
months. One of the most important sections will be the 
Machinery Hall, the floor space provided for exhibits in this 
class amounting to 95,000 sq. ft. The Exhibition covers some 
114 acres of ground, the total floor space provided amounting 
to some 300,000 sq. ft., and will be one of the most important 
exhibitions ever held in the Colonies. 
Cable Interruptions. Date of Interruption. 
Tarifa—Tangier ...... eerte 


Garachico (Teneriffe)—Santa Cruz de la Palma. July 12, 1906 
Móle St. Nicholas—Port au Prince Aug. 16, 1906 
Grand Canary— Lanzarote Sept. 18, 1906 
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Nernst Lamp with Carbon Heating-fllament.—An American of double track. The system adopted is single-phase over-' 
tent has been granted to Mr. A. Ackerman, of Pittsburg, for | head, with 6,600 volts on the line and step-down trans- 
a form of Nernst lamp in which a carbon filament is used as a | formers on the motor coaches. The contract for the generating 
heater. The glower is enclosed in an exhausted bulb similar | station has not yet been let. The power will probably be 
to that of an ordinary incandescent lamp, except that there are | provided by an extension of the existing station at Heys- 
three leading-in wires and that the carbon filament is looped | ham, which already contains three 150kw. gas-engine sete 
sround the glower rod, so that the latter becomes quickly | and a battery, for supplying the lights, cranes, &c., in 
heated when the current is passed through the carbon filament. | the harbour. So far as arranged, the rolling stock will 
The filament circuit is arranged as a shunt in the glower circuit, | at first comprise three motor coaches and four trailers. A. 
the third leading-in wire being for the glower only, while the | portion of this contract has been awarded to Siemens 
p return wire takes up the filament return. When the | Bros. Dynamo Works (Ltd.), comprising one motor coach 
pis switched on, the current, passes mainly through the fila- | and two trailers, together with the controllers and wiring. 
ment circuit, owing to the high resistance of the glower rod | The motor coach will be equipped with two compensated series 
when cold. When the resistance in the glower circuit is | single-phase motors, with special commutation poles. The 
sufficiently lowered by the heating of the rod, enough current | rated output of each motor is 180 E. P., and the efficiency is 
passes around a solenoid placed in that circuit to cause it to | about 88 per cent. including gear losses. The power factor is 
draw up a core carrying a tripper hook, which, lifting a contact | about 92 per cent. The motor coach will be provided with a 
lever of the filament circuit, shunts out the latter. A ballast | main transformer, delivering 320 volts to the motor terminals. 
resistance is provided in the glower circuit in the usual way, | The primary side of this tranformer will be controlled by an 
to prevent an excess of current from passing through the | electrically-operated main switch, opened by the master con- 
glower rod in case its resistance becomes very low. troller when in the off position. It will thus be unnecessary 


Opening of New Tramway Depot and Offices at West Ham. for the transformer to remain always in circuit, and the iron 


losses are reduced. For starting, the voltage on the motors 
The new tramway depot and offices of the West Ham Corpo- | wi > ; : ; ; 
nition were formally opened yesterday afternoon by Ald. will be varied by connecting them to various tappings on the 


transformer by means of electrically-operated contactors, pl 

n a шры West Ham. hos Соран mayor and | under the cars and controlled by Hs driver. The Lepide 
chairman of the ways committee, Ald. H. W. Littler, was | will be connected to the car axles through single-reduction 
In the chair, and a large number of persons were present at the gearing—ratio 40:118—the driving wheel on the car axle 
ogres ee ud an will of some 2$ acres, | being 433 in. diameter. The motors are mounted on the bogie 
odiis 15 8 505 геразг-апоре at present accom- | by centre of gravity suspension, the standard bogies being 
sin ut ошон oh to be provided shortly | suitably modified by the Midland Railway. The current 
are Ac cars. bi нане горою equipment of | for lighting, heating and control purposes will be derived from 
de y ie E tools has been installed in the | ар auxiliary transformer, permanently connected to the line. 
xe a en е e 1 the employés of the | There will be a single trolley wire for each track, supported 
ой zi . is well studied, large mess rooms being by catenary suspension. Probably no feeders will be required, 
the nse а spacious recreation room, in which | the current being supplied from the Heysham end of the line 

e Opening ceremony and reception were held. A notice-| only, The rails, which carry the return current, will be 
та 1 in sa oue мш the watering car, which is | bonded and earthed at various places by connection to earth 
Miel lun a dien Pu 5 train, and which plates in the sea and river. The scheme has been drawn up 
гена shed ii nue e e entire roadway. The| by Mr. R. M. Deeley, locomotive superintendent, and his 
vi pts along their whole length = d ARE рени Е assistant, Mr. Dalziel, electrical engineer ; whilst the details of 
at both ende. The offices of the tramway department arsin the line equipment are in the hands of Mr. Worthington, 


an adjoining building. During the ceremony Mr. H. E. Blain, engineer-in-chief, and his UL Mr. Sayers. 


the Corporation Tramways ma i 
; nager, made a presentation of a 
survenir to the mayor and mayores. ў 


Мы High-tension Insulator.—A recent number of L'Elet- 
A Contains a description of a new type of high-tension 
Dsülator which has been designed by Signor Semenza. The 
Spada specially intended to avoid breaking down troubles 

з of heavy rain. Instead. of relying on the uppermost 
КЫ ЖҮ the 5 above which the wire is supported, to 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, October 26th (to-day). 
THs PHYSICAL SOCIETY. 
ó p.m. Ordinary meeting at the Physics Laboratory, Royal College 
of Science, Imperial Institute-road, South Kensington. Agenda: 
(1) Strength and Behaviour of areis eric BE e 
: А 5 i bined „ by W. А. le; (2) “ i un 
older t Ter m of the insulater from rain, as is done in Small Teriodio . by J. M. Baldwin; (8) 
ii the y gris Insulator, a wide protecting hood 18 placed “Fluorescence and Magnetic Rotation Spectra of Sodinm 
Аза ee h e insulator after the manner of an umbrella. Vapour and their Analysis,” by Prof. R. W. Wood. 
Шу, " e lower petticoats need not be nearly so large in М№овтн-Елвт Coast INSTITUTION or ENGINEERS AND SHIPBUILDERS. 
i e older forms. It is, of course, unnecessary to make 7:80 p.m. Annual meeting of Me inaita ton i p реше cer of 
expensive porcelai i : ре e Lite and Philosophical Society, Weatgate-ro ew- 
Puncture, The shoe. i кзн : : pla s no part in resisting castle-u on Tyne, Inaugural address by the President, Mr. 
designs for the tis | и 1555 is lighter than the older W. H. Dugdale. 
. ) е . 
and has the furth a own voltage under rainy condi- SATURDAY, October 27th. 
ne er advantage that the point of attach- Tur G T C S ЗостЕ 
"1: of the wire is lower, so that th A : E Glasgow TECHNICAL COLLEGE SCIENTIFIC Soctery. 
pin ie much reduced ; 80 that the strain on the insulator 7:30 p.m. Ordinary meeting at Grosvenor Restaurant, Gordon- 
" he - The article is illustrated with a number street, Glasgow. Paper by A. L. Mellanby on ‘Some Rival 
by pushin A от the nature of the discharge obtained Bteam Engine Theories.” 
ссе 0 P the testing voltage to the breaking down point NonrH-EaAsr Coast INSTITUTION оғ ENGINEERS AND SHIPBUILDEBS: 


with an ordinary i ; GRADUATE SECTION. 
of aw; | y insulator. Insulators of this — са , „ 
ily quite moderate dimensions have been testad sucess: General meeting in Institution lecture hall, 4, St. Nicholas 


Up to i . : buildings West, Newoastle-upon-Tyne. Address by the chair- 
there h о volts in heavy rain. It is claimed that mea, Mr J. H. Cor, “On ai M ipei and Arrangement of 
up to i rm of 30 to 40 per cent. in insulators for Shipbuilding Yards." 
Че, and about 50 per 000 volts by the adoption of the new | FRIDAY, November and. 
Bit with insulatore f cent. is thought to be the probable NORTHAMPTON INSTITUTE ENGINEERING SOCIETY. | 
or 80,000 to 90,000 volts. Ordinary meeting. Paper by A. Bterling on ''Eleotrical versus 
| | Mechanical Power in Faotories.“ 
11 а on the Midland Railway. — The length 
is to be cony am, Morecambe and Lancaster, which 
Мей to electrical working, is about 8 miles | 


JUNIOR [NSTITUTION OF ENGINEERS. . 
8 p.m. Inaugural meeting at the Westminster Palace Hotel  Presi- 


dential Address, on Water Supply.“ by Мг. W. B. Bryan. 
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CALOULATION OF THE CHARACTERISTIC CURYES 
OF SINGLE-PHASE SERIES COMMUTATOR MOTORS. 


BY PROF. О. S. BRAGSTAD AND STANLEY Р. SMITH, B.SC. 
(Concluded from page 7.) 


3, ILLUSTRATIVE EXAMPLE. 


As an illustration of how the results deduced in the earlier 
of this Paper may be applied in practice, the authors have 
calculated the characteristic curves for а 75 H. P. single-phase 
series motor. The cross flux of the armature was counter- 
balanced by using compensating windings joined in series with 
the exciting windings, whilst, 
currents, German silver resistance wires were inserted between 
the armature coils and the commutator. The chief dimensions 
of the machine will be given as they are necessary for the pur- 
poses of calculation. In the first place, the magnetisation curve 
of the machine was found. Since this was calculated in the 
same way as the curve of magnetisation for a continuous. 
current machine, there will be no need to lengthen the Paper 
unnecessarily by repeating the calculation here. | 


rr See am 1» ode oo mU 


E 

EE LI 
е — 
PARER ——— 
FFV 
CRõElIrfrf ошар 
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0 400 500 1,900 1,600 2,000 3,400 I=2,800 Amps. 
Fic, 11a.—MAGNETISATION CURVE or 75 н.р. Moro. 
0° 


90? 
1,600 Amps. 


0 400 
Fic. 11B.—CONSTRUCTION FOR FINDING 
Current CURVE REQUIRED TO Propuce 

THE FUNDAMENTAL FLux Wave. 


800 1, 200 800 


400 0 
Fic. llc. — SHOWING THE 
HARMONICS IN THE CURRENT 
Curves or Ето, 115. 


400 


Curve I' =very large overload. 
Curve I" z1X full load, 


The curve of magnetisation obtained is shown in Fig. 114 
by Pmax. — Imax» Where Smax. is the maximum value of the flux per 
pole and Imax, the maximum value of the magnetising current 
flowing in the field coils. In passing, it may be noted that the 
magnetising current I, and the total current I, in the field 
coils are not quite one and the same, although their absolute 
magnitude dees not differ much. The difference, of course, is 
due to the component I, in the total current I, which causes 
the magnetising and the total current to have a difference of 
phase (see Fig. 12). | < 

We next proceed to determine the necessary current wave 
to produce the fundamental wave in the flux curve. ‘Chis 
we do by choosing some particular value for the amplitude of 
the latter; for instance, let imax. = 4°75 x 105, then by carrying 
out the simple construction shown in Figs. 11A and 11B, we 
find the shape of the current curve I’ which is required to 
yield this fundamental flux wave. As will be seen from the 
diagram (Fig. 118), the current curve T is considerably peaked, 
showing evidence of a strong third harmonic. This, of course, 
is due to the high state of saturation present in this case, 

We now analyse the curve I’ to. find its fundamenta} T’, 
which, as previously shown, is the only harmenic haviBgesi 


to prevent heavy short-circuit | 


‘fundamental flux wave, and finding 


tho motor diagram to any appreciable extent. 
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watt component, when the impressed E.M.F. wave is sinu- 
soidal. The first harmonic I’, can be found analytically by 
means of the simple formula, 


а= ? fisin Z uin = + EN Tic ein e], 
| m m m | m 

If we take 24 equidistant ordinates between 0 and тіп the 
curve I, then т = 24 and T= 75 


24 
whence, 
Is MT 7°5°+1,вїп 15˙ 4. . . 4 i, sin 180°} 


= latte) gin 7:59 (ia + in) sin 15°+ ... + 4. sin 90°} 
= 1,226 amperes. 


Thus the amplitude Timax. of the first current harmonic in the 
curve I'—which is necessary to produce Pimax, 774776 x 10-9— 


is 1,226 amperes, whilat its effective value Tas- 2 = 868 
amperes. This fundamental current wave is also shown in 


Fig. 118 by the dotted curve I^. | 


$,-4x109 n EK d 


Fid. 12.—Moror DIAGRAM, 


By taking several values imar. for the amplitude of the 
the corresponding values 


Imax. for the amplitude of the fundamental current wave, we 


сап draw up the following table. 


Table I. 
Assumed value —Pimax, | Calculated value І BUS | 

o Фын | АИ | `Ф ы | 777 vi 

5 x 10 8:54x105 | 1,738 1,230 
4°75 x 108 3-36 x 106 | 1,226 868 
4:5 x10 3:18 x 109 802 567 
4:95 x 105 8:05 x 10° | 592 419 

4 10 2°88 x 10% 486 844 

3x10 -| 212x105 300 212 

2 10 142 x 108 180 127 


— M 


We can now plot the curve Tien. — lg, shown in Fig. 114, 
which must be used in determining the characteristic curves of 
the motor. In what follows, therefore, all symbols must be 
taken as referring to effective values, except where it is expressly 
stated otherwise. | | 

To calculate the load curves, we commence by drawing the 
motor diagram for the fundamental harmonic as in Fig. 1, as 
explained in the first, section of this paper; we then complete 
the same by introducing the effect of the short-circuit currents, 
dealt with in section 2, and thus obtain the complete diagram 
as in Fig. 12. It has already been shown that, except under 
very abnormal conditions, the higher harmonics (which are 
wattless) are quite negligible, consequently they will not affect 
Having obtained 
the motor diagram, it merely remains to read off the several 
magnitudes and apply them to the calculation of the:lnad aur tes. 


. DETERMINATION OF THE Motor Drin NH. oi N 


(a) Calculation of the Hysteresis Angle a. THE feux L Bet 
off along dhe vertical a ¹ tthe pbsitionrofi eim тей to 
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- ined by the angle of advance a. This angle a is 
Жаршы уоп losses W. of the machine when at rest, 
which are calculated in the usual way, and the reactance Xa 


We then calculate E,, for various values of bim Бу assum- 


ing the wattless component is negligible, as demonstrated above, 
and therefore 7 


of the field coils. We obtain Mis equivalent si a of tho Е, =E, = E bp Nes, "mU 
iron losses W. for a corresponding current I, —viz. R. = 15 whilst Ba 


where N = number of armature conductors = 432, 
К = number of commutator bars = 216, 

P „= __ half number of poles- zd ly 

а half number of armature paths 2 I, 

whence Ez, — 3:08 ©, max.10—° volta. | i 

By this means several corresponding values of Ei, and 

imax. (and therefore of Tims.) are found. These are shown in 

Table IL, together with the respective values of 1, , which we 


now deduce, Transposing in equation for E, , we get 


X,,, the reactance of the exciting coils, is 
X, „Еч... 2те(2рТ,)Ф, 107 
п I, 1 | 
where T, = number of exciting turns per pole = 6, 
p = number of pairs of poles = 2, 
c frequency of supply = 25, 
377 Ф, 106 
X= FO . 


whence 
1 


; . E, — 2AE : 
Wen- lan-. is found straightaway. This angle, of course, T =N,R,+2 (2 5) R,=tan 6, 
ahs iin f 
i di d , and is found t | 
Seeing imd ine e re y 
(0) Pressure E, Consumed by Reactance of Field Coils.— This, 


to the proper scales of volts and am peres. » 
N,=number of conductors short-circuited by a brush 


u we have just seen, is expressed by E, = 37.7110 and leads 
h by 90 deg., since the counter E. M. F. of reactance lags 90 deg. 
behind the flux &,. | 
(c) Pressure E, Consumed by Resistance (total) in Motor.— 
E- IR and is in phase with the current I, which we shall 
determine directly. R= > copper resistances = 0:0466 ohm. 
My Pressure E. .. Consumed by Stray Reactance of Armature 
ing Windings. —Е„ „= LX and leads the current 
I by 90 deg. to overcome the counter E. M. F. of stray reactance 
which lags behind the current I, by 90 дер. x= У stray reac- 
tances produced by flux which is not mutually interlinked with 
rolor and stator windings. The stray reactance has been calcu- 
ы the several parta of the machine, and found to be as 
ollows .— 
Armature winding | 
Slot reactanoe Xn = 0:0154 
Coil-end reactance X, = 0:0100 


R. copper resistance per conductor ~ 0:001 ohm. 
R, = resistance of a connector between armature winding and 
commutator (German silver)~ 0-081 ohm, 
Whence 6 =tan-' 0-054. 


This line is drawn in Fig. 13 to the proper scales of volts 
and amperes—e.g., 5-4 volts and 100 amperes—and lines from 


| Whence X, = 0:0254 
Slot reactance Х'» = 0:0090 
Coil-end reactance X', = 0:0190 


Whence X. 0-0280 


, Hence X = Xa +e = 0:0534 ohm. 
We can now set off E,, E, and E. te in the motor diagram 
(Fig. 12), the remainin component E,, the pressure con- 
med by the counter E. M. F. of rotation, can then be deter. 
mined b drawing a vertical line (parallel to the flux line & ), 
Wo cut the arc along. which. the applied pressure E = 250 volta 
у h Closes the pressure“ diagram and gives us E,, 
es at will be seen below, the speed n can be 
irectly. 
i x шешшп of the Sort. eireuit Current 1,.— In Fig. 10 we 
Of prea curve showing the relation between the mean drop 
Nain E under the brush and the mean current-density 
шүк outermost short-circuited bars. We now apply this 
&raphical solution of tho equation 


E. H. NR. 25 sin (2 %) R.) + BAR. 


Volts. 


0 t тш M0 I, =200 Amperes. 
Fic, 13. — GRAPHICAL DETERMINATION or SHORT-CIRCUIT CURRENT. 


the several values of Eu, are drawn parallel to it. We can now 
draw up Table II. 


We commence b lotting th PU Table II. 
У re-plotting the curve in Fig. 10 to new 
(00 1 : © | „== - , 
2A rdinates, making the new ordinate scald to represent Ф Ik. | часа: 1 Те, 
8 new abscissa scale I. "шах. Ex, from | ale, к= 12 
ratio between th 790 ; ‚ from =3-08b, , 10-5. Fig. neu bN S = equivalent 
equation © two abscissæ scales is expressed in the | Table I. | max. 18. | -( ak ow | stator current. 
21, р — 2:222 м | — ES. 
a= tm int T" 5-00 x 10° 154 208 | 1,160 | ae 
а devel Po 475x10 | 146 195 1, | ge 
Sloped above, where 4:50 x 105 18-9 189 | 1,050 i 
"Contact surf 4-25 х 108 181 178 990 A 
"Ue brush surface of brush — 15:33 cmt, 4:00 x 106 12:3 166 920 ЕЕ 
Ba Width æ 1:27 cms. 3-00 х 10" 9-94 120 665 | 32:5 
Whence 1407 bar width = 0-458 em. 200x10 616 70 890 | 
50:29 : ————————.— ЕТЕ | ‚ 
1.6346 Ls The connection between Tables I. ви ie oes 
8. Я 
The сау, is shown The motor diagrams are now comp y 


réspeetive values of the current J, which is necessary in the 


Eb — cd 


42 
etator windings to counterbalance the current I in the short- 
circuited section. A complete diagram is shown in Fig. 12, 
‘which is drawn for about 14 times full load. I, is the total 
current in the primary —i. e., =l,- I. It is seen that the 
short-circuited coil losses improve the power factor of the 
motor, although these losses increase very little on overload. 
The reactance pressure E, of the field coils has the largest 
influence on the power factor, and at very light louds it is not 
impossible for this to become negative. 


DETERMINATION OF THE CHARACTERISTIC CURVES. 


(a) Speed Curve.—This is obtained by transposing the 


formula 
n 


a 
Е, 5 60 


Ф,10-°' 
where E is obtained from the motor diagram. 
(b) Power Curve.—For kilowatts, 


N4,10-75, 


whence 


LE, 
i ENS 1,000' 
and horse-power, H. P. 1:84 KW. 


(c) Efficiency Curve.— Е 
| | ор =. , 100. 
1° E. +E, 0 

(d) Power Factor Curve.—The angle $ is read off from the 
motor diagram, whence cos $ is obtained, 

In this way the figures in Table III. have been found. 


Table III. 
E. M. F. | e C . | 

Current due to Angle wed Speed Poweram: Efficiency 
Ref [otion| Ф og. ~ | KW. | HP. 1 
1,280 93 | 49° | 066 364 | 1144 | 1530 | 619 

868 138 | a7 | 080 | 570 | 1200 | 1610 | 773 

567 173 | 97 | 089 | 756 | 980 131.0 86-7 

419 | 188 | 20 | 094 | 855! 788 | 1055 | 90-5 

344 200 16, 096 , 983 | 688 | 920 | 924 

212 223 11% 098 1.460 474 | 635 | 955 

127 238 3» 100 |2840 | 302 405 91755 


. | 


The curves are drawn in Fig. 14. It will be noticed, of 
course, that these relate solely to the electrical properties of 
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4 5.0 7:0 1,000 1,-1,250 Amps. 
Fic, 14.— CHARACTERISTIC Curves or 75 Н.р. SINGLE-PHASE SERIES 
COMMUTATOR MOTOR. 


H.P. = Power. 
с.з $ = Puwer factor. 


п = Speed. 
n= Efficiency. 


the motor. The mechanical losses, which depend on the con- 
struction, conditions of working, &c., can be calculated in 
per us same way as for any other motor working under 
similar conditions, and fall outside the scope 
de : ор of the present 
The above investigations were carri 

| rried out at the Electro- 

technic Institute, Carlsruhe i. Baden. - 
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A DIRECT METHOD OF COMPENSATING THE 
ARMATURE REACTION OF ALTERNATORS. 


BY A. HEYLAND. 


The majority of improvements of practical importance made 

in connection with alternating-current and continuous-current 
machines relate to means for neutralising or diminishing the 
disturbing effects of armature reaction. As is well known, the 
behaviour of a machine and its stability in its electrical respects 
depends largely on the ratio between the ampere-turns on the 
armature and those on the field. Asa rule, machines with a 
large number of armature ampere-turns have a higher efficiency, 
a smaller weight and a lower temperature rise than machines 
with a smaller number of ampere-turns on the armature and a 
stronger field. Hence the active material is much more effec- 
tively utilised in the former case. On the other hand, how- 
ever, the increased armature reaction resulting from the larger 
number of armature ampere-turns affects the electrical stability 
of the machine in an adverse manner, and causes, in continuous- 
current machines, sparking at the commutator, and in alter- 
nators a drop in voltage. 
In continuous-current machines the cross-field due to the 
armature reaction gives rise to a one-sided distortion of the 
main field and to a corresponding displacement of the neutral 
zone. This occasions sparking at the commutator above a 
certain load, the value of which depends in any given machine 
on the number of armature ampere-turns adopted in the design. 
In addition, this armature reaction weakens the main field, 
thus causing a drop in pressure. In an alternator the latter 
phenomenon is by far the most serious result of the armature 
reaction, especially when the machine is dealing with an in- 
ductive load. In the latter case the wattless component of the 
armature current acts in direct opposition to the main field, 
and the drop in terminal pressure is therefore directly ag 
tional to the wattless current. , Speaking generally, this diffi 
culty has been minimised in the present standard types of 
alternator by employing a smaller number of armature ampere- 
turns than that corresponding to the most profitable use of the 
active material. An increased number of field ampere-turns is 
adopted, while the armature ampere-turns (and the armature 
winding) are reduced to a value sufficiently low to ensure that 
the voltage regulation remains within permissible limits. 

The above considerations lead to the conclusion that most 
of the present standard machines could be made considerably 
lighter and cheaper if this question of voltage regulation had 
not to be kept in mind. Present-day alternators are, as it were, 
machines of a comparatively large capacity which, however, 
can only be partly drawn upon for the reasons stated. More- 
over, the larger iron loss and the inefficient way in which the 
armature material is utilised result in a reduced efficiency and 
a higher temperature rise. By employing the above expedient 
the reaction may be rendered more or less harmless, but not 
entirely eliminated, of course, and a satisfactory regulation is 
consequently only assured by sacrificing the electrical qualities 
of the machine to some extent. In some types of machine, 
notably in high-speed alternators, the adoption of a small 
number of ampere-turns on the armature is practically im- 
possible, and various methods of compensating the armature 
reaction in such instances have been employed. Were it not 
for the auxiliary machinery and devices which they entail 
these compensating methods might also have found useful ap- 
plication in ordinary alternators. But the saving which they 
effect in the active material and the gains in all other respects 
are in many cases more than counterbalanced by the extra 
cost involved. This additional expense 's гаоге or less com- 
mon to all existing methods of compensation, and has restricted 
their application. | 

The first attempts at compensating tho armature reaction 
were in principle the same in. both continuous-current and 
alternating-current machines, being represciiszzd, in the former 
case, by the Déri machine with compensating winding, and in 
the second case by the so-called comuouuded asynchronous 
machines by Leblanc, Latour, the author an! ofhers. In these 
machines the endeavour was made to suppress the armature 
reaction as a whole, by. providing the field system with a com; 
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ing or exciting winding whose position corresponded 
exactly with that of the armature winding. In continuous- 
current machines this auxiliary winding was fed directly by 
the main current, while in alternators it was applied indirectly 
through transformers and a commutator. From the theoretical 
int of view this solution was ideal, for it neutralised the 
effects of the armature reaction in all respects. But there 
remained the practical disadvantage that the compensating or 
exciting winding necessitated considerable space, and machines 
wo fitted, being too large and too expensive, could not, as a 
rule, compete successfully with those of the ordinary type. 
These experiences led to the more recent methods which are 
incipally different for continuous-current and alternating- 
current machines, and are designed not so much to compensate 
the armature reaction as a whole, but only the most distur- 
bing effects as mentioned above. In this way it came about 
that auxiliary poles between the main poles‘weré introduced 
in in continuous-current dynamo design. This devicé had 
diat been known for many years, but had up to this time 


not given satisfaction for a want of proper understanding. 


When properly designed, however, these commutation poles 
neutralise the armature reaction (i. e., the cross-field) to the 


desired extent, thus improving the commutation. нЕ 


In alternating-current design the new methods were in the 
direction of compounded alternators of the synchronous ty pe— 
machines which had also been known in principle for many 
years. The renewed advance in their development led to new 
forms which were suggested at the time by the present writer. 
Thee improved designs have recently been introduced into 
the United States hy Mr. Alexanderson. 

Of late the usefulness of auxiliary poles in continuous- 
current dynamos has been frequently discussed in the technical 
pres. It is natural that the advantages of auxiliary poles 
show up best in new machines, which may be designed from 
the outset to meet the special requirements imposed by 
auxiliary poles. This is especially the case in high-speed 
dynamos in which the more effective use of the active material 
resulting from the increased number of armature ampere turns 
is of primary importance. There is a limitation to the use of 

poles, inasmuch as it does not pay to provide every 

type of machine with this commutating device. Such is the 
ак, for instance, with iD as low-voltage machines in 
which auxiliary poles would only entail extra expense without 
nducmg to corresponding advantages in other directions. 
Similar considerations apply with even more force to the 
question of Compensating alternating-current machines. In 
this connection it must be remembered that the reaction is 
not only dependent on the absolute value of the armature 
current, but evén more so on the angle of lag between 
current and voltage. Hence, to compensate the armature 
reaction, the armature current must first be resolved, by means 
rutably-connected compounding - transformers, into two 
nponente—viz., a watt component and a wattless com- 
pres The effect of the armature reaction upon the 
эте proportional to the wattless current. This alone 
Чүнү for compensating purposes, and is conveyed to the 
am qus of the alternator in the well-known manner by 
im à commutator, &c. For the reason quoted above, all 
Fi М methods of compensating alternators are indirect, and, 
tron th entail a number of auxiliaries and special con- 
addit | possible advantages are often outweighed by the 
vith ER In the case of a slow-speed alternator 
ight be com ae it has been suggested that the exciter 

“е pounded instead of the alternator, so as to reduce 
„ of the auxiliary contrivances. But questions 

still form the stumbling-block to general application 

These considerations ind : PP s 
diff “ons induced the author to pursue an entirely 

rept course, and to search f 
which the armature one or an arrangement by means of 
t the inte reaction could be directly compensated 
105 e Tvention of any special contrivance. The solu- 
of the denai, d on the direct interaction of the fields 
ud its exciter. In the caso where the alter- 
tim Wa БК, ин d i the same shaft the solu- 

e have two mn nation to be of surprising simplicity. 

field SR реше with two separate and Шерден 
ut if we succeed in making these two field 


systems dependent on one another (by a ial linkage of 
their fluxes, for instance), so that 195 fdd of oe oe 
increases when the field of the alternator decreases, or, better 
still, when the armature reaction of the alternator increases, a 
direct and automatic compensation becomes at once feasible. 
That such a direct interaction between the two field systems 
is not only possible, but is, in fact, very easily нае will 
be gathered from the following considerations :— 

The drop in voltage in an alternator is proportional to the 
eounter-magnetomotive force of the armature reaction and 
may, consequently, be neutralised by superposing upon the 
normal field of the exciter another field which increases and 
decreases proportionately with the M.M F.of the armature 
reaction. The voltage at the exciter ter mals and the current 
supplied from the exciter to the field wi ..ding of the alternator 
also fluctuates in the.same manner as the armature reaction of 
the alternator. The compensation of the armature reaction 
obtained in this way is quité automatic, and it is evident that 
no account need be taken of the absolute value of the armature 
current or of its phase.displacément. The auxiliary flux 
above referred to is, a stray field from the alternator. As is 
well known, stray fields exist in every electric machine side by 
side with the main flux which penetrates through the armature 
winding and produces thé:terminal voltage) At any load the 
total field is equal to the sum:of the main field and the stray 
fields. The stray field, or each of the stray fields respectively, 
depend largely on the design of the maehine, but in any given 
case they vary in magnitude in strict proportion with the arma- 
ture reaction, and, therefore, with the drop in voltage in the 
altérnator. Such a stray field is, therefore, admirably suited 
for influencing the exciter field in the desired manner. 

In ordinary alternators with exciters mounted on the same 
shaft the arrangement is especially simple, aud is carried into 
effect by creating in the alternator a stray flux of a certain 
magnitude and direction and conducting this stray field through 
the main shaft to the exciter where it links with the exciter 
field. On first thoughts it might appear that this linking 
together of a stray flux from the alternator with the field of 
the exciter would present difficulties, all the more so as the 
alternator is generally provided with more poles than its 
exciter and usually rotates while the field system of the 
exciter remains stationary. If the two field systems were 
similar (if each machine had two stationary poles, for instance), 
it would only be necessary to provide a magnetic connection 
between poles of the same polarity in order to enable a stray 
flux from the alternator to surperpose itself on the field of the 
exciter. But the same result may be obtained in alternators 
with any number of poles in a manner which is not only just 
as simple but is actually more advantageous. All that is 
necessary, in fact, is to make—in both machines—the poles of 
different polarity dissimilar. This causes a weak stray flux of 
a certain direction to pass from the field system of the alter- 
nator through the shaft and to link partially with the field of 
the exciter. The stray flux returns to the alternator by way 
of the poles of the exciter, the common baseplate or iron frame 
of the two machines and the stationary part of the alternator. 
The distribution of this stray field in either machine is quite 
similar to that pertaining to unipolar continuous-current 
machines. Stray fields are observed in many ordinary alter- 
nators, and are especially prominent in machines with so-called 
unipolar excitation, as also in machines—formerly oftener met 
with than now—in which, to obtain greater simplicity, only 
every other pole of the field is provided with a coil. Indeed, 
these types of machine have now been practically abandoned 
for the very reason that these unipclar stray fluxes were too 
strong. It is sufficient to make the poles of opposite polarity 
dissimilar by providing the soutn poles, for instance, with less 
turns than the north poles in combination with, if desired, a 
smaller air-gap between the south poles and the armature than 
between the north poles and the armature (see diagrammatic 
sketch, Fig. 1). There are, of course, also other ways in which 
the desired asymmetry may be arrived at. The arrangement 
of dissimilar poles on the exciter corresponds to that adopted 
for the field system of the alternator, and the result is not in 
the least affected by the total number of poles on the alternator 


and exciter respectively. 


Wil ts 
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It is thus seen that the alternator and its exciter may be made to | towards the shaft and passes through it to the exciter. As- 


react upon one another in any desired manner by the simple ez- 
pedient of altering the magnetic conditions of consecutive poles, or, 
in other words, by adopting, in both machines, unequal poles for 

sile polarities, This gives rise to a stray flux through the 
shaft of the alternator, the direction and strength of which is a 
function of the dissimilarity adopted and the magnitude of the 
armature reaction. The reaction on the field of the exciter is strictly 
proportional to an armature reaction of the alternator. 

ig. 2 is a section through such a compensated alternator, 
whose exciter is built in the same frame. Fig. 3 represents 
the case in which the exciter is mounted outside the alternator 


Fro. 1.—Diuacrammatic бӨкктон 
ILLUSTRATING THE ARRANGEMENT OF 
POLES AND THE UNEQUAL AIR-GAPB. 


frame. In this case the magnetic return for the stray flux is 


„ 


Fic. 2.— ALTE RNA TOR WITH AXIAL 


suming the air-gap under the N poles of the exciter to be 
smaller than the air-gap under the S poles, the flux will flow 
through the N poles of the exciter, thereby strengthening 
them. As already ‘mentioned, the stray flux produced is 
strictly proportional to the ‘armature reaction, so that the 
terminal voltage of the exciter clesély follows the fluctuations 
in the armature reaction, and this quite independent of the 
nature of the load (inductive or non-inductive). — ` 
It is obvious that the stray field nèed be but small—only a 
fraction of ‘the exciter field, in fact. Hence the arrangement 
may be adopted without difficulty in all standard machines in 


i | . f Bo See tees 
AUXILIARY FIELD AND EXCITER MOUNTED ON THE SAME SHAFT. 


magnetic connection with their exciters. Such is the case, for 


instance, with all alternators whose exciters are mounted on the 
alternator shaft. Larger machines have usually an overhanging 
exciter, as depicted in Fig. 3. But this case is also easily dealt 
with by employing a somewhat larger stray field which returns 
by way of the outside bracket, the baseplate, and so forth. 
The principle above described can also be applied to alter- 
nators with separate exciter, the field of ‘which cannot be 
directly influenced by the stray field from the alternators. 
This application is based on the fact, already. pointed out, 
that the distribution of the stray flux in the-alternator re- 


formed by the supporting bracket, the common bedplate, &c. 
In Fig. 2 the rotating field has six poles, this arrangement 
being shown di tically in Fig. 1. The air-gap at 
alternate poles, S poles for instance, is reduced, the - field 
coils being provided at the same time with a smaller number 
of turns than the N poles. A corresponding arrangement is 
adopted for the exciter, as shown in Fig. 2. The various 
po of the exciter are differently itflyencéd by the stray field, 
ut in such manner that the total exeiter field increases and 
decreases in the same ratio as the armature reaction. 


Er , OI Л шу ДО GELS g ß,, ,, , E" 4 “Yt GU ,, , , , ,,,, Ls 777727 J YE 2 22 , " УД 
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Кто. 3.—ALTERNATOR WITH AXIAL AUXILIARY FIELD AND DinEcT-CouprLEp EXCITER. 


In order to explain the interaction between the two fields | sembles that obtaining in continuous-current dynamos of.the 
concerned, let us consider the case in which the asymmetry in | unipolar or Кошер type. А continuous. current may, 
the alternator field is such that the north and south poles are | therefore, be collected from two brushes bearing on the alter- 
of equal strength at no load. This would be the case, for , nator shaft at either side of the field: magnet. The same re- 
Instance, if the air-gap under the N poles were made larger | sult would be ‘obtained by arranging the brushes to rub 

poles In either arrangemé 


than the air-gap under the S poles, the turns on the N against the rotating field magnet. 
being Increased at the same time in the ratio of the air-gaps. | current obtained would be directly proportiong to: the. arpa- 
When the machine is loaded the armature reaction under the ture reaction, and would, therefore, be eminenth suitable for 
Жш would then be stronger than the reaction under the N ' compounding the exciter. Under unfavouralfe conditiobs, 

tes. This gives rise to a stray flux whose direction coitictdes however, the collectjon of this current would fier practical | 
with the N flux in the alternator. The stray flux flows radially | difficulties on account of ite very low voltage. ^":  . 


- 
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retical interest, finally, is the case in which this 
3 continuous current is fed directly to the field 
winding of the alternator. If suitably designed, an alternator 
on these lines would be self-exciting as well as compensated. 
But there is, again, the practical difficulty of collecting the 
low-voltage current. | 

The arrangements for standard machines as represented 
in Figs 2 and 3 are also applicable to so-called unipolar 
alternatore, in which the natural stray field may be utilised 

compensating purposes. 

= 5 the dana of this new compensating method, as 
applied to ordinary alternators, is that the compensation is 
very prompt and effective. The stray field engendered by 
tbe differential action of the N and S poles may be varied from 
Ero value to any other desired value in one or the other 
direction. For machines which have to deal with sudden 
fluctuations in load, the arrangement, can be modified to pro- 
duce over-compensation at the moment the increase in load 
takes place, and then automatically to reduce the compensation 
to its normal value. One of the various ways of achieving this 
end is to pass the compensating current through coils which 
are concentrically arranged with regard to the alternator shaft 
and oppose the stray field after the compensation has been 
efected. Another way would be to include resistances with a 
high temperature coefficient, such as iron resistances, in the 
compensating winding or in the field winding of the exciter. In 
the fist moment a current suitable for over-compensation 
could pass through these resistances, but the current would 
then at once begin to diminish to its proper value on account 
of the heating up of the resistances. 

A particularly serviceable arrangement is obtained by modi- 
fying the design in such a manner that a stray flux is already 
obtained at no load, but of opposite direction so as to weaken the 
exciter field. As the alternator output increases the armature 
reaction gradually reduces this stray field which, at a certain 
load, becomes zero and then builds up in the other direction so 
м to strengthen the exciter field. Tue exciter's own field is 
adjusted to correspond to the load at which the stray field 
vanishes, The action of this particular arrangement may now 
be explained in more detail with the aid of Figs. 2 and 3. Let 
us assume that the air-gap under the N poles has been made 
larger than the air-gap under the S poles, and that the N poles 
ue provided with more turns than the S poles, with this 
reservation, however, that the ratio of increase in the turns 
и less than the ratio of increase in the airgap. In fact, the 
turns are only increased to such an extent that at no load (i. e., 
when the armature reaction is zero) the flux in the S poles is 
larger than the flux inthe N poles. This gives rise to astray 
йш whose direction coincides with that of the S poles. This 
sip fux flows through the, alternator shaft to the exciter, 
Where 1t opposes the latter's N poles (which are assumed to have 
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the smaller air-gap) and, therefore, weakens the total field of 

the exciter. With increasing load, the armature reaction under 

the S poles increases more rapidly than that under the N poles. 

Consequently, the stray field diminishes and finally vanishes at 

a certain load. If the load increases still further, the stray 

1213 changes its direction and begins to strengthen the excit^r 
eld. 

One of the advantages of this arrangement is that the stray 
field need only be half of what it was in the former arrangc- 
ment. If desired, the stray field may be made to vanish at 
normal load. Another important advantage relates to the fact 
that the running of the machine із more or less unaffected by 
leading currents. In machines fitted with the ordinary com- 
pensating devices, a lagging current causes a strengthening of 
the field and a leading current must, therefore, always conduce 
to a weakening of the field. This decrease in the field is all 
the more serious as it takes place in a progressive manner due 
to the diminishing saturation of the field poles. This explains 
why all alternators with ordinary compensation, when called 
upon to deal with leading currents, soon lose their excitation 
and fall out of step. This cannot happen in the above arrange- 
ment. True, a leading current ald also weaken the exciter 
field, but this weakening effect can never attain a serious value 
because of the increasing saturation in the magnetic path of the 
stray field concerned. Hence, the exciter field is oniy алыну 
diminished, and there is no danger of the alternator falling 
out of step. At normal load, the variable saturation in the 
path of the negative stray flux has also the welcome effect of 
neutralising, more or leas, the disturbing influence due to 
changes in saturation in the main field and exciter field. 

To sum up, it may reasonably be claimed that the direct 
method, as described above, is characterised by extreme 
simplicity. It can be applied to standard alternators without 
any additional contrivance and is based in principle on the pro- 
vision of unequal air gaps for poles of opposite polarity in 
conjunction with a reduction of turns on the poles with the 
smaller air-gap. In view of the fact that the air-gaps in 
standard alternators are usually fairly large, this expedient 
not only offers no practical difficulties, but conduces to a not 
inconsiderable saving in field copper due to the reduction in 
the turns on alternate poles. | | 

In all cases in which complete compensation is not aimed at, 
but only a relative improvement in the behaviour and elec- 
trical stability of the machine, no preliminary tests are needed. 
It is sufficient to make poles of opposite polarity dissimilar. 
The exciting current is then switched on in one or the other 
direction. If it should happen to.flow in the wrong direction, 
this is at once detected by the fact that the compensation is 
negative and the armature reaction large. It is then only 
necessary to reverse the exciting current to obtain correct 
results, 


THE NEW SUMMER-LANE STATION OF THE BIRMINGHAM CORPORATION. 
(Concluded from page 12.) 


Üontinuous- Current Switch Gear. The 


eculiar circum- 
and natu 


ake re of the supply from the Summer, lane 
mitch ve ү ше some difficult problems as regards the 
the uo ot only does the future proposed magnitude of 
PRU n necessitate provision for an enormous array of 
e er and feeder panels, but the question is greatly com- 
Tequirement of delivering both a local supply 
men ш the district in which the station is situated, 
= ui. time, a bulk supply by groups of heavy trunk 
u Dale centres of distribution existing in the stations 
In addin and Water-street. 
— de a the exciter seta the continuous-current switch 
rung machine oe the following generating units and 
four EY - 460/520 volt shunt-wound turbo-generators ; 
Machines at 460 which can either be worked as shunt 
provision f Asay volts or compound for 550 volts, with 
er four additional sets and one completo spare 


to the network 


Pa | 


generator panel; two sets of double 20 kw. three-wire 
1,000 ampere 20 volt motor-driven boosters for local lighting 
feeders, with provision for two additional similar sets; two 
sets of double 25 kw. three-wire 2,500 ampere 10 volt motor- 
driven reversible boosters for trunk main supply, with pro- 
v'sion for two additional similar sets; опе 200 kw. 460/550 
volt motor-generator set for the supply of the traction bars 
from the lighting bars at times of light load, with provision 
for a second similar set; two 200 kw. 460/550 volt shunt or 
compound wound rotary converters for the supply of either 
the fighting or the traction bars from the alternating-current 
plant or vice versa ; two 100 kw. ehunt-wound balancers with 
crossed fields, each capable of taking up 900 amperes out of 
balance current continuously. One traction battery, with 
duplicate automatic reversible boosters. _ OM ION 
The continuous-current feeders for which provision has 
be made on the main board are as follows :— DENM 
Sixteen 500 ampere traction feeders ; sixteen 1,200. ampere 


p 
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three-wire local lighting feeders, with complete provision for 
in any grouping on any of the four local lighting 
or direct on the main 'bus bars on each pole; eight 


running 


boosters, 


er * * 


LOCAL LIGHTING REUTRALS 0-5 $Q. IN. CABLE 


WATER $T. FUTURE 05 $Q. IN. CABLE 
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1,500 ampere three-wire trunk main feeders to the Dale End 


Works, with provision for six additional feeders in future, and 
eight 1,500 ampere three-wire feeders to the Water-street Works. 


It will readily be seen 
that apparatus of no small 
magnitude and complexity 
is required to deal with 
these conditions in a satis- 
factory manner. Thenature 
of the site of the station 
necessitates locating the 
switch gear across one end 
of the building in order 

to bring out the large 


T | . number of feeders properly 
— ir to the distributing con- 
J duits, the space available 

25. 3 in plan being so limited 


. Bis compared with the amount 

a of gear required that the 

switchboards had to be 

double-decked, and in part 

mounted in. two rows 

facing each other. A 

general diagram of con- 

nections of the whole con- 

tinuous current-system is 

given in Fig. 7. Three 

distinct sets of contin- 

uous-current bus bars аге provided, one for 

the local lighting supply, one for the trunk main 

lighting supply and one for the electric tram- 

way supply, and the switch gear is so arranged 

that each generator can be coupled to any of 

these three sets of bus bars. Separate switch- 

boards entirely distinct from each other accom- 

modate the feeder cables used for each class of 

supply. The main generator switchboard, the 

tramway supply switchboard and the trunk main 

supply switchboard are installed on the first- 

floor gallery ; the local lighting supply switch- 
board is installed on the second-floor gallery. 

Special chambers have been constructed under 
the roadway in front of the station for accom- 
modating the large number of feeder cables which 
have to be brought into the station. These 
chambers are so arranged that any feeder cable 
can be brought to the exact point of entry 
opposite its own panel on the switch-board, at 
the same time being kept entirely distinct from 
all other cables entering the station. 

The switches for changing over from shunt 
to compound are mounted on the generator 
panels instead of being situated, as is often 
the case, close up to the machines themselves, 
This, of course, entails a large number of leads 
being taken from the machines to the boards 
and adds to the already heavy copper work 
behind the board. Thus each of the main 
1,500 kw. generators is connected to its panel 
in the switchboard gallery by nine heavy 
cables, three positives, three equalisers ог 
lighting negatives and three traction negatives. 
All switches are mounted on the generator 
panel, which is 7 ft. 6 in. in height, and built 
up of three sections of 23 in. black enamelled 
slate, on account of the weight of the gear 
mounted upon it, and of the force required to 
open and close the heavy switches. А view 
of part of the main generator board is shown 
in Fig. 8. Each of these panels has the some- 
what unusual width of 4 ft. 6 in. on account of 
the number of switches required, the size of the 
copper connections, and the large clearance 
maintained between opposite polarities and 
between copper and earth, this being at least 4 in. 
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on all bus bar and main machine connections, wherever possible. | section of over 5 8q. in., and a current-density of only 700 
This large clearance has been considered advisable in this case | amperes per square inch at an overload of 4,000 amperes per 
on account of the enormous arc, and consequent risk to fitters | machine. These three bars are eeparated by 2 in. air spaces to 
or operators, which would arise in case of а fault across the | add to the ventilation and to give room for 3 in. contact nuts 
bars. It also enables insulated spanners to be inserted between ' on all switch and circnit-breaker studs and other connections, 
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Fic. 8.—OCoNTINUOU8-CURRENT GENERATOR PANELS. 


the copper conductors at the back to reach any of the heavy | These studs are all 24 in. in diameter, with four nuts per stud, 
contact clamping nuts with a minimum of risk when the bars are | the nuts being Din. across corners, giving a very low contact 
alive, which is more or less essential, as many points of the board | density. On a 4,000 ampere continuous heat-run the average 
with connections to several sets of bus bars cannot ever be ren- drop between contact bar and switch stud was 1°5 millivolts, 
dered completely dead at any one time. These heavy panels | equivalent to the drop along 33 in. of copper at 700 amperes 
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are m ; oe f 
oona T ito 5 in. by 3in. rolled steel Н stanchions, with , per square inch, and the temperature rise around all parts of 


n laterals bolted to and i ammeter shunt of course excepted) was 
uct and supporting the several | the panel gear (the am [ І 
ы the panels, All of the kavy ds Bos sach ol barely approsiable to the hand. This unusually bigh oon 
in. ‘Mile зета consisting as above noted of three 1:5 sq. | ductivity was considered advisable to avoid the need o 
three 5 in by pole, aro carried about the panel in the form of tightening contacts for the longest possible time, if ever. 
iw. rolled copper bars in parallel, giving a eross- All switches and circuit-breaking devices for these heavy 
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currents, as well as for all currents on this board from 2,000 to 
10,000 amperes, are of the laminated lever or brush toggle 
type, with finely-laminated copper-leaf contacts firmly bedded 
on the opposing surfaces by heavy pressure, generally set up 
by powerful toggle action. Where arcing may occur on open: 
ing the switch, these brush contacts are protected by solid 
copper to copper auxiliary contacts, further protected in the 
case of the circnit-breakers by the usual quick-opening wide- 
break carbon to carbon contacta. 


Fre, 10.— Local. LIORH TNG FEEDER PANELS SHOWING Part or Booster PANEL AT SIDE. 


The main positive lead from each generator passes through a 
carbon-break circuit-breaker with reverse current attachment, 
but without overload release. The main positive lead also 
passes through a 5,000 ampere ammeter shunt with lamina- 
tions in a vertical plane to give maximum cooling effect, and 
with ends on the same horizontal line to minimise tempera- 
ture errors. The shunts are all adjusted to the same drop at 
full load, so that all ammeters become essentially millivolt- 
meters, and can be calibrated assuch. All indicating instruments 
throughout this switch gear are of the vertical Еи type, 
with 12 in. scales, heavy figures, large pointers and illuminated 
dials. The pointers only move (гор about 60 deg., giving а 
comparatively flat scale for an edgewise instrument. These 
instruments are mounted at three elevations, according to other 
requirements of the panels. First, at the top of the panel looking 
down ; secondly, about shoulder high looking straight out ; and 
thirdly, on the sub-base looking up, the latter position being 
used where the upper parts of the panel are occupied by circuit. 
breaking or switching devices or other instruments, On 
account of the limited panel area which this instrument covers 
compared to the length of its scale, the size and clearness of the 
latter and the ability to mount it at any of these elevations, 
most remarkably clear instrument readings are obtained, in 
spite of the large number of instruments required in many cases. 

No voltmeters are ueed across any generators, or in general 
for comparing the voltage of any unit with that of the bars or 
of any other unit. Each main 'bus bar has its voltmeter or 
meters, these being of the 17 in. illuminated dial sector type 
with limited open scales and with running index. Each 
machine is parallelled on the zero method by a parallelling volt- 
meter connected across the last switch closed in parallelling, 
which is brought to a zero reading before closing the switch. 
To take care of the case of a dead machine, the voltmeter scale 
runs up to 600 volts one way, but to obtain greater sensitive- 
ness at zero a spring-restored key is provided, which when 
pressed cuts out nine-tenths of the voltmeter resistance, thus 
multiplying the deflections 10 times. The main 'bus bar volt- 
meters mentioned above are not mounted on the panels, but 
are suspended on a framework from above in such positions 


that they may be readily seen from any rheostat handle which 
may affect their readings. 
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Each main generator is provided with heavy multi-pole 
switches, which can be seen in Fig. 8, for simultaneously 
transferring both the positive and the negative from the 
traction to either of the lighting bars. Two such switches are 
required on account of the use of three sets of bus bars, and 
these are connected in tandem—that is, the up-throw of the 
first transfer switch connects to the traction "bus bars, while 
the down-throw connects to the centre studs of the other multi- 
pole switch, which, when thrown up, connects to the upper 
lighting ’bus bars, and when thrown down 
to lower lighting bus bars. On this 
account it is impossible to parallel either 
pole of the traction with any of the lighting 
bars. The transfer switches being multi- 
pole, it is impossible to get a machine 
coupled by accident between a lighting 
and a traction bar. The first of these 
tandem switches must, of course, be triple 
pole in order to close the positive, equa- 
liser and negative to the traction bars. 
The second switch is double pole, the 
series-field connection going to a dead stud 
on the down throw of the traction transfer 
switch. In order to avoid closing the arma- 
ture circuit on the breaker, or closing the 
armature at the same time as the series 
field to the traction bars, there is in series 
with the breaker in the positive lead, & 
further single-pole switch known as the 
parallelling switch ; this to be closed after 
the transfer switches and the breaker are 
closed. The parallelling voltmeter is 
bridged around this switch. 

For the sake of clearance and accessi- 
bility the field control gear has been kept 
clear of the panels, all rheostats being of 
the “slider” type with screw actuated contacts operated by 
hand wheels on vertical shafts mounted on pedestals in front 
of the corresponding panels. 

The many heavy connections from the positive, equaliser 
and negative leads to the breaker, parallelling and transfer 
switches and the other connections to the seven 'bus bars, 
together with the steel work, supports and so forth, and the 
4in. clearance provided between all live parts of opposite 


ew 


Fra. 11.—Еове Ciacurr BREAK ER, WITH CARBON BREAK, 


polarity and steel, involved considerable ingenuity in arranging 
the back of the generator board. The remainder of the con- 
tinuous current gear, with some exceptions, was comparatively 
easy in this respect, as feeder panels were kept of one polarity, 
positive, negative and neutral feeders being kept apart. The 
heavy trunk main booster panels were similarly arranged with 
opposite poles on separate panels. 
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The main bus bars are built up of 5 in. by à in. copper, the 
largest at the present time consisting of six such bars per pole, 
bat provision has been made for extending several of the bars 
uptolósq.in. All bus bars are mounted on 2 in. slate, with 
slate distance pieces and cast-iron tightening clamps by slacking 
off which the bara can be readily extended. All ’bus bars have 
the 5in. by 1i. copper strap mounted in pairs, with 3 in. air 

between the pairs, this arrangement having been fouud 
to allow a simple high-conductivity mortice at an edgewise 
bend, and to accommodate conveniently the branches to 
machine switches, which consist of # іп, copper with 3 їп. air 
spaces between them. All connections from heavy machine 
switches to the bars are clamped in triangular cast-iron clamps 
pulled up by three $ in. bolts. All necessary splices in the 
long ‘bus bar runs and in the copper work behind panels are 
copper riveted in a bond press. 

The two main lighting bus bars may be connected together 
by two 10,000 amperes "bus junction awitches of the brush 
toggle type for use when two lighting voltages independently 
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dais ate unnecessary, One ret of the main "bus bars— 
tectional athe to the trunk main section of the board is 
note fig Д bus bar section switches, with an alternative 
t ы ЧЕ two 500 kw. turbo-driven generators to the 
thus ath ^ bars through two 1 sq. in. cables per pole, 
down at "b e main length of these bus bars to be shut 
any kind T of light load, for extensions or alterations of 
from one side nt the lighting feeding boosters are supplied 
wo from th the above mentioned ’bus section switches, 
liphtin other side, so that at times of light load the 
through these 08У be supplied from the turbo generators 
ters, and the main local lighting bus bars 

ciple of soc i or extensions or alterations. This prin- 
ЕНТ Onalisation, which has been largely adopted in 
. qe 2? Dovel in connection with continuous-current 


practice 
similarly It should be noted aleo that the balancers are 
twitches, one on each side of the bus section 
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A view of the trunk feeder panels is given in Fig. 9, and a 
portion of the local feeder board, with its rows of horizontal 
knife switches for putting any of the various boosters into 
any feeder circuit, is shown in Fig. 10. 

In addition to the gear mentioned above there is the necessary 
equipment for the Board of Trade test and recording apparatus 
for both traction and lighting work, also a Grove ohmeter and 
earth testing equipment, together with the requisite switch 
gear and resistances for clearing faults to earth on the lighting 
network. 

All the lighting feeders, including the trunk supply to the 
other stations, are protected by automatic cut-outs. Instead 
of the usual electromagnetically tripped circuit breaker a new 
type of cut-out is employed, in which the certainty of operation 
and the time limit feature of the fusible cut-out is combined 
with the circuit opening capacity of the usual breaker. This 
apparatus, which has been designed by the British Thomson. 
Houston Co., is illustrated in Fig. 11, consists of a carbon break 
circuit breaker, held shut by a short copper link fuse, which 
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GENERATOR CELL. 


'Bus Bars ann Moron.oPERATED Orr SWITCHES IN BASEMENT. 


carries the main current. When this fuse is blown the arc is 
shunted by the carbon contacts, which open with the usual 
speed of a breaker and clear the circuit with a minimum of 
fusion of the link. 

Alternating-current Switch Gear.—As we have already seen, 
the switch gear controlling the alternating-current plant in the 
station is entirely distinct from the continuous-current gear, 
and is situated in the corresponding galleries on its own side 
of the station. The arrangement is considerably simpler than 
that of the continuous-current gear described above, owing to 
the much simpler conditions of distribution to be met. The 
alternating-current transmission work in Birmingham is un- 
usually free from complications. There are to be seven sub- 
stations, each to contain converters feeding the lighting and 
traction system. To each sub-station three E. H. T. feeders will 
be run, one for lighting, one for traction service and the third 
as a spare for either lighting or traction. In the generating 
station, therefore, three feeder bus bars are provided, one for 


90 


lighting, supplying all the lighting feeders, one for traction, 
supplying all the traction feeders, and one for all the spare 
feeders. The generators will be connected to one main 'bus 
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Fic, 13.—SECTIONS THROUGH А.С. SWITCHBOARD ON First FLOOR, SHOWING FEEDER CELLS, 


run for lighting, while Nos. 6 to 9 are for service indepen- 
dently for traction if it be found hereafter that the traction 
should be kept separate from the lighting on the E.H.T. net- 
work, otherwise the switch will be closed and any machines 
may be run on traction and lighting in parallel. The light- 
ing feeder bus will be supplied from the lighting end of the 
generator bus bar through a nom automatic oil switch, which 
can be used to clear the whole of the lighting feeder system 
when required. The traction feeders will be similarly supplied 
from the traction end of the generator bus bar. 
feeders will be equipped with double isolating switches con- 
necting to duplicate bars, one set of which will be supplied 
from the lighting end of the generator bar, while the other 
will be supplied from the traction end. This will enable the 
spare feeder on Sub-Station No. 1, for example, to be supplied 
from the lighting end, while that running to Sub-Station No. 3 
is supplied frcm the traction end; thus the spares may be 
independently used on lighting and traction if these two ser- 
vices should be kept separate. The two rotary converters are 
so connected that by properly manipulating the 'bus section 
switch and its isolating switches they can be supplied from 
either the lighting or traction section of the generator bus 
bars; corresponding, if desired, with their connections on the 
continuous-current side which may be to either traction or 
lighting bars. 

All the generator switches have been mounted in cells in 
the basement below the engine room floor on which stand the 
traction motor-generators, the rotary converters and their 
transformers. The generator bars and main feeder group oil 
awitches, which are shown in Fig. 12, are also in the basement. 
These switches are so remote from the operating gallery that 
they are electrically actuated. They are mounted in cells or 
compartments of artificial stone moulded onsite. The arrange- 
ment of switch chambers, 'bus-bar chambers, isolating links 
and current transformers is such as to reduce the length of 
copper runs to as low a value as reasonably possible. 

The current is taken from the group feeder switches through 


brick flues or uptakes above the engine-room floor to the 
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switehboard gallery, | m 
bars and oil switches iu similar artificial stone compartments. 
These switches are of 


NY 


1906. 


ih иии 
on which ‘are mounted the feeder ‘bus 


the hand-operated type mounted directly 


| behind their panels, and for economy of space are of the triple- 


The clearances are, however, very large, 
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pole type, all three poles being haudled in one compartment. 
the maximum available 
in the length of the gallery, all small clearances being protected 
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in porcelain tubes. The feeder switches are among the largest 
and longest in stroke of any hand-operated switches manu- 
factured in this country, and in the remote contingency that 
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both sides of each rotary converter has been combined on а 
single panel, so that the operator has both ends of the machine 
within eontrol at one point, and can, for example, synchronise 
each machine or control its share of the load conveniently from 
one position. 

The cables connecting the switchboards to the direct-current 
generators are so arranged that they are kept entirely distinct 
from each other throughout the whole of their run. They 
are carried from the basement under the switchboards along 
| subways which run from one end of the engine house to the 
other under the floor. "These subways, one of which is illus. 
trated in Fig. 15, are fitted with a series of stone shelves 
built into the side walls, four shelves being provided for 
each generator, to accommodate the positive, the negative, the 
equaliser and the shunt-winding cables. The shelves are 
arranged one above the other with the intention of protecting 
the upper cables from damage should any of those beneath 
them become ignited. The cables themselves are insulated 
with rubber and double braided with asbestos. The three- 
core extra-high-tension cables are run in a similar manner 
from the generatora to tho alternating-current switchboards, an 
entirely distinct subway being provided for these cables. 

It only remains to be said that the whole of the switch gear 
in the station was designed and built by the Biitish Thomson- 
Houston Co. (Ltd.), with the exception of the indicating instru- 
ments, which were made by Elliott Bros, the whole being 
carried out to the specifications of Mr. R. A. Chattock, chief 
engineerof theelectricity department of the city of Birmingham, 
to whom, in addition to the contractora, we are indebted for 
s of the information and most of the illustrations in this 
article. 


‚шй should occur to this gear, the motor operated feeder 

switches mentioned above will clear any section from the 

rest of the load, and enable the spare feeders to be promptly 
in service. 

Марр connections in this work are of bare strip ог rod 
vith porcelain insulation, with the exception of the vertical 
nections through the up-takes, which are rubber insulated 
vith fire-proofing outside the rubber; this m turn is mounted 
m porcelain insulators, so that even in this case the rubber is 
not depended upon for insulation. | n 

The way in which the board is arranged is shown in Figs. 13 
ші 14. The feeder panels are of the usual type mounted 
directly in front of their corresponding cells, which are wider 
than the panels, thus spacing the latter at a distance from each 
other, All the ammeters are of the vertical edgewise type, cor- 
responding to those on the continuous current board. In the 
protection of the feeders, complications of relays are avoided, 
the series transformer secondaries being carried directly to the 
tripping coils of the switch handles. A suitable time limit is 
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ELECTRICAL MINE PUMPS AT VIRGINIA, NEVADA. 


The electrical pumping plant at the Ward shaft, Virginia, Nevada, 
is one of the largest and most complete electrically driven mine 
pumping installations yet laid down, and presents several points of 
interest. 

An association was formed some three years ago with the view of 


mines on the Comstock, in order to explore this lode to its lowest 
depths. This shaft was originally sunk to a vertical depth of 
2,480 ft., and just before reaching this point has passed through the 
vein which proved to be a mineralised fissure over 60 ft. in width. 
Some 15 years ago this shaft was abandoned on account of the 
stagnation then existing in the silver market, and, with the cessa- 
tion of work, it was allowed to decay and partially fill with rock 
and refuse ot all kinds. 

The shaft was rehabilitated and re-timbered without much trouble 
to the 1,600 ft. level, at which point a drainage drift was run 275 ft. 
to connect with the south lateral branch of the Sutro Tunnel. 
Below this level difficulties of all kinds incident to hot water and its 
attendant evils were encountered, and progre:s was consequently 
slow and expensive. To-day the shaft is in perfect condition to the 
2,480 ft. level, leaving but 50 ft. of the old shaft to recover. From 
the 2,480 ft. to the 8,100 ft. level the work will all be in new ground, 
probably free from water, so that it is confidently expected that 
progress will be rapidand the new electric pumps in early operation. 
The magnitude of the flow of hot water encountered was such that 
quite an extensive temporary pumping plant was necessary. 

On the 2, 100 ft. level а 67 in. by 8 in. Knowles vertical triplex 
pump, geared to a 100 f. p. type C Westinghouse induction motor, 
was placed and arranged to take its water from a three-step Byron- 
Jackson centrifugal pump belted to a 50 н.р. Westinghouse induction 
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nting each tripping coil by a specially-designed 

bikie carnes momentary rushes without qud but on 
0 Br load fuses and throws thecurrent on to the coil. 
Bis 80 ler Non of the operating passage way from the 
1 0 р 18 the generator section of the switchboard, which 


€ “bench” boa d | motor on the 2,380 fl. level. This centrifugal pump receives its 
mounted on the incl rd type, all control handles being | supply from a 9 in. Blake sinkiog pump at the bottom of the shaft. 
* Fg. 14 inclined surface. The instruments, as shown | Two 100 n. p. Ingersoll-Sergeant compound air compressors driven 


by two 100 н.р Westinghouse motors are in operation on the surface, 
aud supply this sinker with the necessary motive power. This 
temporary plant is raising 300 gallons per minute 855 ft. from the 
present sump to the Sutro Tunnel level. 

In order to supplement this plant, a five-step Byron Jackson 


' ^ аге mounted aboy : 
oumas, with a clear в e on panels carried on steel 


the bench board, th 
der over the engin 


тешеп 
опе for the operator. On one side of the passage way 


e feeder ; centrifugal pump, directly connected to a special Westinghouse 
panels, with tie ina and on the other side are the generator induction motor, has been installed on the 2,410 ft. level. This 
room in front, a ruments at the top, a view over the engine | pump has a capacity of 600 gallons per minute against a head of 


900 it., and it will take its supply of water directly from the sinking 
pump, thereby doing away with the triplex and centrifugal pumps 
before mentioned. This pump is entirely of bronze, operates at 
1,700 revs. per min., and under these conditions shows an enn 
of 67 per cent. with the water temperature 160°F. This pump will 
be duplicated immediately for safety of operation, and, with these 


ot his hand all controlling apparatus within easy reach 


All 2 

been amiet 1 throughout both sides of the station has 

and has ae n enamelled pipe where it leaves the panels, 
proofed on all the panel work. The gear for 


— 


opening the Ward" shaft and of draining the middle group of 
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gs an auxiliary, the company confidently hopes to reach the 3,100 ft. 


level at no distant date. On the 3,100 ft. level the excavation of a 
pump station 80 ft. long, 24 ft. wide and 20 ft. high is contemplated, 
in which will be placed the permanent pumping plant. | 

The capacity of this permanent installation, which is illustrated 
in the accompanying figure, will be 8,200 gallons per minute against 
a total head of 1,550 ft., and this will be divided between two units, 


each separately driven by а special slow-speed 800 н.р. Westinghouse | 
induction motor. The pumps are of the Knowles. Express type. 


They are outside end-packed duplex double acting pumps with 


plungers 6}4 in. in diameter and 15 in. stroke. The rotating element | 


Duptex PLUNGER Ромр ғов 1,600 GALLONS PER MINUTE AGAINST 1, 550 FT. HEAD, 
Driven sy 800 н.р, TunER. PHASE MOTOR., 


of the motor is placed directly on the crankshaft, and the speed 
will be 195 revs. per min 

The valves are automatic poppet valves arranged in nests of 18 
each. The valve area (108:85 sq. in.) is unusually large, so that 
the consequent movement of the valves is extremely small, all of 
which is conducive-to a high speed with a minimum of wear. The 
valves, stuffing box glands and other vital parts exposed to the 
action of the water are of bronze, and are arranged so that they 
may. be readily renewed. Zu ) 

The plant will be equipped with a three-stage electrically-driven 
air compressor for charging the air receivers, a vacuum pump and 
an automatie oiling system. For convenience of erection and 
repair, the pump station will be fitted with a 15 ton travelling crane. 

The overall dimensions of each pump are 27 ft. 3} in. in length, 
17 ft. in width and 14 ft. 23 in. in height. ‘The motor is 18 ft. in 
diameter, and the steel crankshaft, forged from one piece, is 181 in. 
in diameter and 14 ft. 43 in. long. These pumps will be supplied by 
either of the two centrifugals in the sump at the bottom of the 
shaft, and operated by special 75 н.р. Westinghouse motors on 
vertical shafts. i 

The water will be discharged through a 16in. steel column 
with welded steel flanges. The thickness of this pıpe varies from 
4 in. at the tunnel level to , in. at the bottom. The column will be 
supported by means of heavy weight iron clamps, 6 in. in length, 
which, in turn, will rest upon the wall and end plates. To resist 
the pressure of 675 lb. to the square inch, male and female flanges 


are uscd, and each fitted with & lead-filled copper gasket. Current | 


is taken down the shaft at 2,240 volts over a three-conductor lead- 
covered steel-armoured cable. 


ELECTRO-POSITIVE COATINGS FOR THE PROTEC- 
TION OF IRON AND STEEL FROM CORROSION.* 


BY SHERARD COWPER-COLES. 


The real cause of the rapid corrosion of iron and steel is a much- 
discusssed subject amongst metallurgists and chemists, and various 
theories have been propounded from time to time. Mr. Gerald Moody 
has recently made a series of investigations, which have thrown 
considerable light on the rusting of iron and steel. By a series of 
careful experiments he has shown that carbonic acid gas plays 
@ more important part than oxygen, which hitherto has been con- 
sidered the chief factor in the rapid corrosion of iron and steel. 

Interesting investigations have also been made from time to time 
on the rendering of iron passive by chemical treatment, but, so far, 
these results have not been turned to any practical account. As 


* Paper read before the British Association at York. 


i i iron i i j he author 
rotective coatings for iron is such an extensive subject, t ath 

торо: describing in particular a new method for obtaining 
metallie' coatings and limiting the Paper to electro-positive. pro- 


tective coatings, which at the present time for practical purposes 


are limited to coating iron with zinc. Thü re are three methods now 
in vogue for applying zine to iron and steel surfaces :— 
(a) Hot or molten galvanising. 
(b) Electro or cold galvanising. „ 
(c) Dry galvanising or “ Sherardising. 
The protection of iron by coating with zinc has become 80 
mportant an industry that one-half of the total zino production of 
the United States is used for the purpose ; the 
total amount of zine produced in that country 
in the year 1904 was 181,000 tons. | 
Zinc is electro-positive to iro», and in the 
presence of moisture forms & galvanic couple, 
the zinc dissolving and the iron remaining 
intact ; it is therefore considered by engineers 
to be the best protective metallic coating for 
iron, and the most economical and durable 
of all methods for the prevention of corrosion, 
and zinc coatings would be still more exten. 
sively used if it could be applied to such struc- 
tures as bridges and roof principals. 
The first process for coating iron by zinc 
was the process of electro-disposition of zinc 
from aqueous solutions, but the method was 
soon abandoned, as it was found to be unreli- 
able and too costly. 1% was revived again 
about 10 years ago, and is now largely used 
for protecting a number of iron objects 
from corrosion The Admiralty also vse 
the process extensively for detecting flaws 
in tubes, forgings, &c., before they are put 
into actual use. The electro process has been 
brought to such perfection that it can be 
worked by any intelligent workmen ; the pro- 
cess is no longer dependent on the dissolving of zinc anodes to 
keep the electrolyte in the best working order, but is automati- 
cally rectified by passing it over a filter bed containing zine dust 
and carbon; the cycle of operations is clearly shown in Fig. 1. 
The difficulty of the increased voltage, due to substituting an in- 
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Fig. 1.—ARRANGEMENT or REGENERATIVE ELECTRO-ZINCING PLANT. 


soluble anode for a soluble one, has been overcome by reducing 
the distance between the electrodes by using a compound anode 
and cathode bars, the construction of which is clearly shown in 
Fig. 2. By the addition of various chemicals the zinc can now 
be deposited in a bright adherent form. 
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LOADING” 
CRA OL E 


xd ee 


Fia. 8.— GarvaNisSING 
- BATH. FITTED WITH 


Rorrs. 


58 


The hot or molten process of galvanising remains much 
the same as when it was originally introduced in the year 
1846. What improvements have been made are mostly of 
a mechanical nature, such as im rovements in the con- 
struction of rollers for squeezing off the excess of zinc from 
plates and sheets, as shown in Fig. 8, and centrifugal 
machines for removing the excess of zinc on wire, bolts, 
nuts and other small objecta. 

The latest improvements in the application of electro- 
positive coatings to iron and steel is the dry galvanising 
or Sherardising process, which is distinctive from hot or 
electro-galvanising. The process was discovered by the 
author when making some experiments on the annealing 
of cast iron. A remarkable feature about the new pro- 
cess is that a metallic coating of zinc can be applied to 
metal objects by heating them to a temperature consider- 
ably below the melting point of zino. 

The first step in the dry process is one which is common 
to all processes for applying protective zinc coatings to 
iron— viz., the removal of the scale and oxide, although in 
this case the removal need not be so complete, and grease 
instead of retarding the operation improves the resulte 
obtained. 

The iron articles to be rendered non-corrosive, after 
having the black scale removed, are placed in a closed 
iron receptacle charged with zinc dust, which can be ke 
stationary or rotated as shown in Fig 4 which igheated 
to a temperature of 500°F. to 600°F. for a time varying 
from a few minutes to several hours, according to 


Fic. 4.—Regvoivinac DRUM ror SMALL ARTICLES. 


the nature and section of the iron to be coated. After 
withdrawing the drum from the’ heating oven or furnace, 
it is preferably allowed to cool, and it is then opened and 
the iron articles removed, when they are found to be 
coated with a fine homogeneous covering of zinc, the 
thickness of the zinc depending on the time and tempera- 
ture. It will be observed that the temperature employed 
to bring about this result is about 200°F. below the melt. 
ing point of zinc. The process is a very economical one ; 
partly on account of the low temperature employed, and 
because great economy is effected in the amount ot zino 
consumed, due to the fact that the zinc 18 evenly distri- 
buted over the whole surface, so that less zinc is required 
to give the same protective coating than would: be 
necessary in the case of the hot or electro-galvanising 
process. All the zine is consumed, there are no skimmings 
or zinc dross formed as in the hot and electro processes. i 
This new process of dry ва хапаше is not ши 
to the coating of iron with zinc; it has been success у 
applied to coating iron with aluminium, copper эс 
antimony. It has also been ginem to various o : 
metals; for instance, coating aluminium and oop : 
with zinc. Copper and its alloys subjected = e 
process are case-hardened on the surface, and can be r 
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Fic. 10.—GENERAL ARRANGEMENT 


dered so hard that they are scratched with difficulty. The 
dry process has also been applied to inlaying and orna- 
menting metallic surfaces, which process will be described 
in detail towards the end of the Paper. 

The zine powder used in the process is the zinc dust 
of commerce, and must not be confused with zinc oxide. 
It is obtained during the process of distilling zinc from its 
ores. Zinc dust at the present time is employed for a 
variety of purposes, and can be obtained in any desired 
quantity. The specific gravity of zinc dust is 6:896. 
When tightly packed a cubic foot weighs 200 lb., and a ton 
of zine dust occupies 11:2 cubic ft. When in use the 
zine dust combines with more oxygen, and after a short 
time 1 cubic ft., when tigbtly packed, was found to weigh 
only 198:75]b. The analysis of three samples of zinc 
dust, such as are employed for dry galvanising, gave re- 
speetively 85, 95:06 and 81:06 per cent. metallic zinc, 
The samples when examined under the microscope were 
seen to contain small bright metallic beads distributed 
through the dust, and it is probable that this may account 
for the different percentages given by analysis. One of 
the peculiar properties of zinc dust is that it cannot be 
melted or reduced to the metallic form under ordinary 
conditions, even when heated to a very high temperature 
under considerable pressure. This property is very advan- 
tageous for the new process of dry galvanising, as it does 
away with the risk there might otherwise be of melting 
the finely-divided zinc by overheating the furnace. 

The receptacle in which the zinc dust is placed and 
heated is preferably air-tight, and the air is exhausted so 
as to prevent the formation of too much oxide. If this 
is not feasible, it is found advisable to add about 3 per 
cent. by bulk of carbon іп a very fine state of division. If 
the percentage of oxide is allowed to increase beyond 
certain limits, it is found that the deposits become dull in 
appearance instead of having a bright metallic lustre, 

though good deposits of zine can be obtained from the 
zine dust containing only 85 per cent. of metallic zinc. 
Articles coated with grease receive as good, if not better, 
coatings of zine than those which are free from grease. 
This fact is of considerable importance, as it enables 
machined work, such as bolts, nuts, screws, &c., to be 
placed direct after machining into the dry galvanising 
drum, without any preparation or cleaning. The articles, 
when they have been heated in the zinc dust for the period 
necessary to obtain the thickness of zine required, can be 
removed, whilst the zinc dust is still hot, although the 
better practice is to allow the zinc dust to cool to a tein- 
perature at which the articles can be readily handled, as 
the deposit of zinc is whiter, and less oxide of zinc is 
formed. This new process of dry galvanising offers many 
facilities and great economy to manufacturers, who have 
not suflicient work to keep a large bath of molten zinc eon- 
tinuously employed. Articles can be dry galvanised at a few 
hours' notice, starting all cold, as the drums can readily be 
heated by gas or coke furnaces, the whole operation occu- 
pying only a few hours. 

A useful type of furnace for small work consists of a 
closed iron chamber in the form of a cylinder or polygon, 
and arranged to be rotated or oscillated about an axis. 
The chamber is provided with an iron door, either at 
one end or at the side, depending upon the class of articles 
to be treated. A side door is found to be the most suitable 
for small articles, such as bolts, nuts, screws, small castings, 
&c., and an end door for tubes, oblong or cylindrical 
articles. In the latter case, the cylinder is oscillated on 
its axis; in the former case it is rotated and provided 
with baffle plates, to ensure the articles under treatment 
being turned over, and thus becoming uniformly coated 
by bringing all parts into intimate contact with the zine 
dust. Figs. 5 and 6 show such a furnace suitable for dry 

galvanising small articles. 
ranged anumber of Bunsen 
gas burners for heating 
f the drum, and the whole 
is enclosed in an iron shell 
plant required for dry 
galvanising all classes of 
articles must of necessity 
be modified to suit the 
For instance, if it is re- 
quired to dry-galvanise an 
expanding gate or girder, 
an iron box would be used, 


Below the furnace is ar- 
* lined with asbestos. The 
different classes of work. 
or Dry GaLvawisiNG. PLANT. which would be kept 
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stationary during the process, the gate being opened to its full extent 
dering the operation. Tubes require a different construction of drum 
to thet required for bolts and nuts; wire and sheets also require 
modified arrangements to enable the work to be handled expeditiously. 
Figs. 7 and 8 = an apparatus for dry galvanising sheets which are 

between knife edges; every time the drum is rotated in the 
€ they take up a different position to ensure the plates being free 
from marks. Fig. 9 illustrates a furnace designed for long boiler and 
condenser tubes; difficulty is experienced in ensuring an even distri- 
bation of temperature in such а design of furnace if fired by coke or 
coal, and should therefore be heated by gas. Fig. 10 shows a plant 
which has been erected near London, comprising four furnaces, 
capable of taking drums of 8 ft. by 2 ft., with a cubic capacity of 
2 tons of material at a charge, the weight of iron capabile of being 
dry galvanised per charge depending on how close the artcles pack. 
The furnaces are heated by Dowson gas, which is led by iron pipes 
to the back of the furnace through brick channels, into which air is 
drawn, the mixture being burnt through cast-iron burners. 


(To be concluded.) 


DIRECTED WIRELESS TELEGRAPHY.* 
BY K. E. F. SCHMIDT. 


Mareoni's experiments in transmitting and receiving electric 
waves for wireless telegraphy by means of horizontally. drawn 
wires have shown that at certain angular positions of the wire 
matimum and minimum effects are obtained. These beautiful ex- 
periments have a very high theoretical, as well as a practical, 
interest, since they contribute to the elucidation of the propagation 
of waves round a transmitter. 

In the middle of June I repeated some of Marconi’s experiments 
with the same success as himself, and the following is a report 
about them :— 

Transmitting and receiving stations are situated in an open field 

350 metres apart. The transmitting wire consisted of stranded 
copper about 2:5 mm. in diameter. Its upper end was well insulated 
and fixed about 31 metres above the ground. . The wire hung down 
vertically, and its lower end was connected through a variable induc- 
= dicit one terminal of a double spark-gap, whose other pole 


а park. gap was excited by an inductor of medium size, coupled 
т an alternate-current generator. By a loose inductive coupling 
transmitting wire was joined to a Dönitz wave-meter which in 
Ae connected by a similar coupling to a circuit containing a 
ter manner the length and strength of the wave in 


the transmitter could be measured, and it was possible to control 


lawn, of transmission and maintain them constant within 


The receiving wire was horizontal. It was connected to a coil of 
inductance of a maximum of 290,000cm., and earthed 

The тег of great sensitiveness. 
with an ind tter effects were measured at the transmitting station 
uda de юх Ф бош: showing 10-* volt per scale division, 
75x10 7 volt je 10 AA a pd а mirror galvanometer showing 


made arrangement the following experiments were repeatedly 


ons Lg тт of а wire stretched 1*5 metres above the ground 
line of the g 5 Ó metres at an angle of 0 deg. to the connecting 


a divisions С the mese ed showed a deflection 
Riz ereas with t izont ire і , 
only 111 divisions, АШКЕ. T at orizontal wire it showed 


803 divisions ne the ground the galvanometer effect amounted to 
tiderably over 500 Pra : м of 2:8 metres it amounted to con- 


А und. 
1 a inn 3.— Nine or Ji 
deute шй ы 01 80 metres, were stretched back so as to form an 
thereby reduced ы reat. The effect at the resonance point was 
. m 165 down to 119 scale divisions. 


lor wire of ditio та position for least effect was found 
| differe. ai equal elevations, and for wires of 
mined wi rent elevations, The angles could be deter- 
meh, ie the aie Y: Two wires, 25 and 40 metres long respec- 
above the gronn diz amum angle at an elevation of 1:5 metres 
ur" т; Е 7^ 110 deg. from the zero position, but in the 
tom the Physikalische Zeitschrift, October 1, 1906. 


— 


n metres of the horizontal wire, out of 


case of the wire 25 metres long the angle increased considerably at 
an elevation of 2:5 metres. 


Experiment 5.—Waves of various lengths \ were transmitted with 
equal intensity from the transmitting station and received by a hori- 
zontal wire of 25 metres in zero position. The effects at the point 
of resonance show a mivimum for А about 190 metres and 240 metres, 
| The values G, measured for various wave - lengths А at resonance 
in scale divisions, were as follows :— 


A=169 metres, $ —116 A=234 metres, ¢=132 
17 244 1 


» 91 » 25 
185 T 84 251 » 183 
195 75 84 266 is 154 
207  , 92 280 „ 163 
222 ji 101 


The effect in horizontal receiving wires, first observed by Marconi, 
may be explained by means of the lines of force about an oscillator, 
as calculated by Heinrich Hertz. According to Hertz, lines of 
electric force detach themselves from an exciter. Their shape is 
shown in Fig. 1. They traverse space with the velocity of light. At 
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each point of the curve the direction of the force is tangential to 
the curve, and its strength is inversely proportional to the distance 
between two successive lines. For our purposes we need only con- 
sider the portion of the curves above the earth's surface ee. 

If such a structure slides along the earth's surface, a horizontal 
receiving wire will receive such oscillations as have a component 
parallel to ее, while for the vertical antenna the portions per- 
pendicular to ee are effective. 

In a vertical antenna the number of effective elements is greater 
and their intensity, also, is greater than in a horizontal wire. If 
both are of equal length there must be a stronger action in the 
vertical wire (Experiment 1). . 

Further, since the density of the lines in the horizontal portions 
of the curves is the smaller the more they lie towards the centre of 
the constricted structure (near the surface ee) the effect їп the wire 
must increase with the elevation ME ape 2). 

If a portion of the wire is stretched , the osoillation generated 
in this portion cancels corresponding amounts in the other portion, 
since the exciting forces act in the same sense upon the portions. 
The total effect increases with the length of the return portion 
(Experiment 8).' | 

Interpreted in this way, the experiments give a practical con- 
firmation of the views developed by Hertz concerning the forces 
about an oscillator. . 

The experiments 4 and 5 will be reported upon in detail later on. 


The Association of Teachers in Technical Institutes.— The 
annual general meeting of the above association will be held at 
the Birkbeck College on Saturday, October 27. The chair will 
be taken by Mr. W. J. Linebam, President of the Association. 
The report of the Council for 1905-6 draws attention to the 
growth of the association, the formation of provincial branches, 
the pressing forward of suggested alterations in schemes of 
instruction, syllabuses of work and examinations. The council 
has taken action in the following matters: The registration of 
teachers ; formation of a legal fund; assisting members to 
make provision for old age ; and safeguarding in various ways 
the professional interests of members. Several resolutions 
dealing with educational matters will be brought forward, 
amongst which is the following: That the attention of the 
Technological Branch of the Board of Education be drawn to 
the desirability of recruiting the staff of inspectors from those 
with experience in technological teaching. 
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ELECTRIC HEATING AND COOKING. 


At this time of year, when a little more warmth is required 
at odd intervals, the enterprising householder will, no doubt, 
be giving some attention to the subject of electric heating. 
The question of electric cooking 1з, perbaps, more pressing in 
the summer timo when there is a desire to be cool; but it may, 
nevertheless, receive attontion at the same time, although the 
average householder is less concerned with the kitchen than 
with the results that come from it. 
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| the industry. The householder, however, is met with some 

difficultios, If the low price of energy is to be taken advan- 
tage of, he must have a separate meter, the rent of which is 
equivalent to quite a number of units, and he must run 
separate circuits. On the other hand, if a separate circuit is 
not used, he must modify his existing wiring to some extent ; 
and if he trusta to a maximum demand system he may suffer 
by the maximum being raised considerably by the heating and 
cooking, so that the cost is much increased. Not only so, but 
the apparatus is somewhat expensive. There are, of course, 
many people who will take up the electrical methods on 
account of their convenience, without troubling about these 
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initial outlay should be out down as low as possible. Here is a 


point in which heating by gas is at an advantage, for it costs 


very little to try the method in a small way as an experiment. 

As far a8 heating is concerned, the electrical method appeals 
to many people on account of its convenience and cleanliness, 
although it is doubtful if a fire in a sitting room would be 
readily abandoned, because its very appearance gives a sense 
of comfort, But convenience does not apply in the same way 
tocooking. The average cook has no liking for innovations, 
and the inconvenience or otherwise of an operation in cooking 
concerns the cook more than the householder. Consequently, 
the householder is apt to look upon the subject purely from 
the point of view of cost. As to additional wiring, it is here, 
if anywhere, that the cost of a special circuit will be small, so 
that this particular item need not call-for much consideration. 


Bat the cost of cooking appliances is a much more serious 
matter, and the renewal of them may be an unknown quan- 
tity, the cook being a factor in the case. Consequently, unless 


the cost of such appliances can be made comparatively low, the 


average householder is apt to be frightened by having to 


undertake an experiment, on what, is to him a large scale, 
without being certain of its success, | 

Then there is the question of the energy required. An 
ordinary kitchen rango burns, say, 801b. to 100 Ib. of coal per 
day, at a cost of, perhaps, 9d. to 11d. If energy is sold at 1d. 
per unit, the householder then has to make up his mind if he 
can do all the cooking he requires for less than 9, or it may be 
ll, units per day. 


The ordinary kitchen range in itself is, of course, extremely 


ineficient, and if it were not for the necessarily low efficiency, 
from thermodynamic reasona, of the generating station, eiec- 
trical methods would easily take the first place. But since the 
efficiency of the generating station, from the coal bunker to 
the consumer, is only in the neighbourhood of 5 per cent., it is 
possible for the kitchen range to waste a great deal of heat 
and yet to retain its position in the household. 

As to whether less than 9 or 10 units per day is sufficient 
for а day's cookin gis a question that does not admit of an exact 
"bd As far as actual cooking operations are concerned, 
У т household would very probably require consider. 
бы ess than the quantity of energy just mentioned. But 

re is another factor which has an important bearing on the 
сме and which 18 generally forgotten. In all households a 

„5° quantity of hot water is required, and although the 
bee 750 not be required continuously for cooking, 
din ^ ew householders who would shut down the 
We us ose intervals, even if such a thing wore possible, 
Hot ae ey of hot water would not be maintained. 
B per ne this scale may be a luxury, but it is one that 
ut "i are prepared to pay for, and for this to be effected 

“ay would cost more than by coal. 

inten 2 been done in the way of making electric 
mains to be До n8 more popular, but а good deal still re- 
lure reduced d Many of the suppliers of electrical energy 
ere hope iini) for energy to 1d. per unit, and we, 
What they 9 кы 5 on their part, will do 
Public may be me en e appliances, 80 that the enterprising 
© experiment more readily. Ultimate 


as an. encourage- 


umplifying the required « O n cheapening and 


Applied Electricity, | By J. Pater Yonxr. (London : Edward 

A continuous stream of text books, of more or less merit, 
dealing in an elementary way with the fundamental principles 
of electricity and magnetism, is being poured out by educa- 
tional writers, and a no less quantity of contributions to the 
more specialised branches of electrical engineering has been 
provided by experts in these subjects. The gap between these 
two classes of book, to the filling of which Mr. Paley Yorke 
has addressed himself, however, is not so satisfactorily bridged, 
and there is, without doubt, a field for the work. before us 
among those whom the author describes as “ second-year stu- 
dents.” Assuming, therefore, some knowledge of elementary 
principles, the early chapters recapitulate the relationships of 
the units of electrical measurement and pass rapidly on to the 
consideration of the methods by which the measurements of 
current, E. M. F. and resistance are carried out in thb laboratory 
and the test room. The explanations are clearly written and 
skilfully avoid the pedantic withont sinking to the level of 
the instrument makers' catalogue. Passing on to the practical 
үүн of electricity, the student is familiarised with the 
idea of the quantity of work done by. the passage of a 
current, and introduced to the various kinds of lamps in use. 
The connection of these lamps to the supply system next 
receives attention, and an excellent chapter, entitled Electric 
Installation and Power Distribution, deals with mains, feeders 
and wiring in an eminently practical way. The latter half of the 
book treats similarly with magnetism, electromagnetism and 
electromagnetic induction in the same clear but accurate 
manner, and leads up to the principles of the continuous-cur- 
rent dynamo and motor. A brief sketch of some of the pro- 
perties of alternating currents follows and the final chapter 
contains a few notes on secondary cells and energy meters. 
The author has kept well within his bounds, and produced a 
work which is most commendably free from pith-ball electro- 
scopes, obsolete clock-work arc lamps and forms of primary 
battery of interest only to the expert witness, and is not in any 
sense of the word a cram-book. 


“ Turbodynamos und Verwandte Maschinen.” By Dr. F. Nier- 
HAMMER, (Zurich: Fritz Amberger.) 8m. 


The striking feature of Dr. Niethammer's book on turbo- 
dynamos is the enormous number of examples and descriptions 
of machines by different makers which it contains. About 
75 per cent. of the volume consists of descriptions and very 
fine sketehes and sectional drawings of machines which have 
been actually built. If the reader works right through those 
examples he willj pick up much useful information, but—ono 
cannot spare the author the reproach that he makes it very 
difficult for the reader to pick out the more useful hints which 
are obscured by the rest of the text. This has been made 
more difficult by the very few headings to guide the 
reader, and the different subjects are not kept well apart. 
The translation of three consecutive sentences on page 45 may 
give an illustration of the latter defect. It is important, to 
fix the end connestions of the stator windings in an effectivo 
way. The winding department of the A.E.G. is shown in 
Fig. 80. The slip- rings for the exciting current are made of 
bronze. "HE 

In separate chapters Dr. Nicthammer shows how the law of 
centrifugal force is applied to turbo-generators, and some useful 
condensed formule are given. The purely electrical parts of 
the book deal with sparking conditions, and contain indications 
as to densities of fluxes and currents usual with high-speed 
machines. The well-known output formula—kilovoltamps 
. ?x width xrevs. рег min. — does not 
prove particularly good with turbo-alternators, the “ constant 
varying between 0-5 and 3. We cannot help thinking that the 
whole of the information on usual dimensions is somewhat 
vague; for instance, we learn on page 63 that it is not 
economical to make the air-gap of alternators larger than 8 mm. 
to 20 mm., that a current-density in the armature of 2°5 to 
3:5 amperes.per square millimeter is permissible, that the tux- 
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density in the stator iron ought to be kept moderate, 8,000 to 
15,000 c.g.s. at 50 cycles being good figures. 


In a separate chapter on ventilation Dr. Niethammer ex- 


plains the difficulty of obtaining effective cooling, particularly 
for radiating the heat caused by the core loss and eddy 
currents. He further deals with artificial cooling, and gives 
formule for calculating the temperature, the constants natu- 
rally varying between somewhat wide limits. Also an attempt 
to calculate the air friction has been made. Some smaller 
chapters are devoted to shafts and bearings, testing, extract 
from specification for the supply of a turbo-dynamo, &c. 

As a whole, the book will be welcome to designers as well as 
students, but the value of the book would be much increased 


by better arrangement. Sketches, print, paper and binding are’ 


excellent. 
Electric Wiring. By W. C. CLINTON. 


that an effort has been made to bring the book up to date. In 
this he has not been entirely successful. For example, old 
‘forms of switches are shown and ceiling roses with fuses ; it 
is suggested that wood casing may be concealed in plaster, and 
the author limits double-pin wall plugs to 110 volts, pre- 


ferring the concentric type for the higher voltages. A vacuum 


is mentioned as one. of the essentials of a glow lamp, but 
‘under the same heading the Nernst lamp is described, and we 
think the author is mistaken in stating that B.C. stands for 


“bottom contact”; it is generally taken to mean “brass 


collar,” or “bayonet cap.” At the end of the book the bell 
circuit diagrams are rather confused by unnecessary detail of 
bells and indicators, and a description is given of the old Silver- 
town testing set, useful in many ways but which is now rarely 
used for final tests in installation work, and which might with 
advantage have been replaced by that of a Megger. The book 
should, nevertheless, prove useful to wiremen and students, 
to whom it is addressed, though it must not be considered as a 
comprehensive work, | 


THE POWER HOUSE OF THE ONTARIO POWER CO. 
AT NIAGARA.* 


BY V, G. CONVERSE. 


Briefly outlined, this company's development comprises the taking 


of water from the upper Niagara River, leading it through pipes and 
penstocks to turbines in а station below the falls, and there utilising 
its energy for the generation of electricity, which is transmitted to 
а second station on the bluff above, and thence distributed. 

Starting from the headworks, the water is diverted under curtain 
walls into two forebays in series, so proportioned as to provide the 
proper velocity through screens and gates, and so constructed as to 
exclude ice. From the inner or second forebay the water is con- 
veyed in large conduits underneath the ground, along the outskirts 
of Queen Victoria Park for a distance of approximately 1} miles to 
& point adjacent to the Horseshoe Falls. 

At the terminus of the 18 ft. conduit now completed, 9 ft. steel 
penstocks equipped with gate valves extend, first vertically and then 
horizontally, each to a turbine unit in the generating station. This 
building is nearly on a level with the river below the falls, and is as 
close to the cataract as conditions allow. 

From the generating station the electric current is carried by 
underground cables to the distributing station on the bluff, 260 ft. 
above and 600 ft. back from the generating station. The hydraulic 
pn of the plant and a part of the generating equipment has 

een in service for nearly a year, and the present month will witness 
the putting into service of the,transformers, switches and other high- 
voltage equipment of the distributing station, and the delivery of 
power to the transmission system. 

Each generating unit consists of a horizontal double turbine 
` direct-connected to a generator. Three ‘generators of 10,000 H. P. 

capacity each and a fourth of 12,000 н.р. are now in service. These 
machines are wound for three-phase current at 12,000 volts and 
25 cycles, and have revolving fields, the speed of rotation being 
187°5 revs. per min. The total weight of a generator is 231 tons. 
Two exciters have been provided, each of 500 н.р. capacity at 250 
volts, and driven by its own turbine. A single exciter is of sufficient 
capacity for the fields of six generators. 

The leads from the g 


enerators are single conductors, insulated 


with treated cambric. These leads, each in a separato compartment, 
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are mounted on porcelain insulators. The compartments are built 


up of thin shelves of reinforced concrete, secured to the conerete 


sub-structure of the building, and are closed by doors of asbestos 
which may be readily removed for inspection. Field circuits, exciter 
leads and control wires are carried in iron conduit and are either in 
separate passages or at respectful distances from power wires. 

The electrical equipment of the generating station, aside from the 


machines, consists of a switchboard having a panel for each gene- 


rator upon which are mounted an electrically-controlled field circuit 
breaker, an ammeter and a control switch for tripping the first 
generator oil switch; also a panel for each exciter, containing the 
customary switches, and a voltmeter and ammeter. Secondary to 


this board is another panel board for the distribution of alternating 
and direct current for the light and power service in the station, and 


also for the distant control of the valves in each turbine penstock. 


Back of the exciter switchboard are small panels, one for each pair 


of generators, on which are mounted the terminals of the control 


wires and the relays for the automatic operation of the oil switches. 
There are also the generator oil switches, field rheostats and small 
motors on the turbine governors, all of which are controlled from 
the distributing station. The outgoing 
oil ‘switches go to cable heads supporte 
stantial manner, directly under the floor supporting the switches. 
‚ Here change is made to three-conductor cables, two being required 
for each generator. 
having outside of the lead a spiralled steel ribbon armour, imbedded 
in and covered with jute. 


enerator leads from the 
and isolated in a sub- 


They are paper insulated and lead covered, 


The necessity for the location underground of the three conductor 


generator cables and the various low-voltage control circuits leading 
to the distributing station, presented some problems, which were 
met in the following manner: A tunnel, approximately 9 ft. square 


with arched roof was cut through the rock. This tunnel starts on 
a level with the main floor of the generating station, extends through 
the rear wall and rises at an angle of 30 deg. until it has passed 
under the main water conduits. For this portion of the distance it 
accommodates the two 80in. penstocks for the exciter turbines. After 
passing under the main conduits it rises at an angle of 60 deg. and 
opens into a manhole half-way up the bluff to the distributing 
station. The difficulties were to support the three-conductor power 
cables and yet to isolate them and to provide for their easy drawing 
both in and out of the ducts. 


After the tunnel was cut through it was lined with brick, an offset 
being left in each side wall of suflicient height to accommodate 10 
vertical courses of tile ducts, secured in place by steel ties and a 
facing of concrete. At frequent intervals in each duct course a tile 
was omitted. In the openings so formed iron clamps with wooden 
bushings for gripping the cables were secured by bolts to the rock 
wall. The requirement for such support will be seen when it is 
understood that a generator cable weighs 13 Jb. per foot, and for the 
length of the tunnel exerts a downward force of over a ton. | 

The control eables for the operation of the governors, field switches, 
rheostate, oil switches, exciters and penstock valves are carried in 
iron conduits secured by hangers to the roof of the tunnel. These 
conduits are interrupted at intervals to allow the admission of a 
wood bushing which clamps the cable and bears against the end of 
the conduit to assist in supporting the cable. The exciter penstocks 
are located on the floor of the tunnel and support a stairway which 
affords easy access. А 

After leaving the manhole at the terminus of the cable tunnel, the 
cables are carried in three groups of tile ducts buried in the ground, 
the two outside ones being for power cables, and the inner one for 
control cables. 

From the duct courses the cables are taken into a distributing 
manhole at the front of thedistributing station. Both this manhole 
and the one at the terminus of the cable tunnel have separate 
chambers for the control and power circuits. Manholes allow of a 
straight passage of the cable through them, and reinforced concrete 
shelves of construction similar to that described in the generating 
station furnish both support and isolation for the cables and splices. 
. À few of the cousiderations which have led to the design of the 
distributing station may be of interest. In the first place, it was 
impossible to comprehend all of the conditions which might arise in 
the distribution and utilisation of 200,000 н.р. Unlike the gene- 
rating station with its simi]ar units, the distributing station would 
undoubtedly be required to provide for the delivery of power both at 
generator voltage for ure in the immediate vicinity and also at 
voltages higher than that of the generator for long-distance trans- 
missions. The delivery of power at generator voltage, however, 
would require but a comparatively small amount of space for the 
necessary ‘busses, switches and lightning arresters, while the delivery 
of power at higher voltages would require, besides switches and 
"busses for the generator voltage, a considerable amount of space for 
transformers and high-voltage equipment. 

It was thus evidently impracticable to commence the construction 
of this building at one end, as was possible with the generating 
station, since the combination of low and high-voltage unit spaces 
as they might be required would probably lead to either a very irre- 
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ilding or else one with considerable waste space. The 
peores Py eerta made that the output of six generators 
was the maximum amount that would be required for delivery at 
r voltage. This capacity required such a length of bus for 
mich connections as might very properly be devoted in the length 
of the building to the switchboard and control equipment. Like. 
wise the width of building required for the switchboard equipment, 
in addition to that required for 125 p хон аз ieee сото ыраа 
the width required for high-voltage units. Con- 
sire | a twitchboard section is located in the centre of the 
building with switches and ‘busses of low-voltage units in front of 
it, and their lightning arrester and selective switch equipment 
in the rear, the outgoing low-voltage feeders passing under- 
beneath the switchboard section. The low-voltage switches 
and ‘busses of the high-voltage units occupy the same position 
relative to their respective transformer sections as do those of 
thelow-voltage units to the switchboard section. This arrangement 
allows a continuous low-voltage bus and switch room, also a con- 
tinuous high-voltage bus and switch room, and sub-divides only the 
high-voltage transformer equipment, which division possesses some 
considerable advantage. 

The distributing station is then the locus of the control and dis- 
tribution of all power from the generating station. With its present 
dimensions it will accommodate, besides the switchboard and control 
apparatus for the complete development, the equipment for handling 
the output of 14 generators, provided that six deliver power directly 
wo the transmission lines. The extentions to the building will be on 
each end and entircly for high-voltage units. 

There are two 'bu:ses for low voltage and one for high voltage. 
All have links or tie switches to break their continuity on each side 
of their junction with a unit. Generators may be paralleled on 
either of the low-voltage busses, and, when so operated, may supply 
the high-voltage 'bus through the transformers. When operation 
in this manner has been effected the generators may be disconnected 
from the low-voltage ‘busses. The cross-connection of generators 
w either low-voltage feeders or transformer units is also possible 
with the arrangement adopted. By opening either the tie switches 
iM bus ып ог п selector совае connecting to пош the 

may be operated as a number of individual power plants. 

All тда feeding "busses, both high and ow voltage, are 
equipped with overload and reverse-current relays. Switches taking 
current from ‘busses have overload and time. limit relays. The 
switch in the generating station can be opened by control at that 
point, but it can be closed only by the operator at the distributing 
Ration. When working automatically it opens in conjunction with 
the first switch in the distributing station. ` 
„ With the ability to control switches from a distance and with the 

switehes, transformers and other apparatus located in the 
order of their sequence in the circuit connections, the distributing 
Ration houses a collection of symmetrical units with the various 
apparatus and constructions for each placed in regular order, and 
ether isolated by barrier walls or separated from each other by 
being in different rooms according to the relative risks. The result 
и harmony that cannot but be of advantage in the operation of 
tation, and a segregation that is of value in preventing inter- 
Tuptions of the service both of which have been attained with an 
ependiture that is fairly proportionate to the resulte, and a sim- 

х y that is apparent when seen, though difficult to describe. 
the herator circuits entering the low voltage bus room and 
having bie made Cre. are miele рой cables, the change 

в om ee-con i 
unit without the station wall. Tbe e 1 
cambric, are mounted on insulators and with their series 
by ied Gece ectuatton of instruments and relays are isolated 

ers 

the oue үр Popper 'busses are mounted in a horizontal position on 
viria 2 f two oonorete division walls extending from the 
be US ing of theroom. They are supported in and isolated 
the pene quite similar to that described for the generator leads 
generating station. All connections to and from the busses 


their compartments bein 
| g closed by asbestos doors. 

two the low-voltage switch room the oil awitches are arranged in 
йш | and separated into their unit groups. They are 
plete and as j coming and outgoing leads, permit of their com. 
Manipolatio nnection 
The tingle or adjustment. І 
е кыш leads from the ’bus room to the low-voltage 
tioo, bat are lead cormer units have the standard cambric insule. 

e transig od and are carried underground in ducts, 
ormer rooms, only one of which is at present 
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completed, are located both the transformers and the oil-insula 
choke coils for their protection. The three transformers of a mem 
are of the oil-insulated, water-cooled type, connected in delta on the 
low-voltage and in star with centre ounded on the high-voltage 
side. The secondary potential of ach, transformer is 36,000 volts, 
and as connected the resultant line voltage is approximately 62,000. 
Each transformer has a normal capacity of 3,000 k.v.a. and weighs, 
complete with oil and case, approximately 50 tons. 

Each transformer case is cylindrical in form, and the three con- 
stituting a unit are arranged in a triangular group in a pit 6 ft, 
below the level of the main floor. 

Besides the protection given to the groups of transformers by the 
barrier walls, each transformer case is so strongly constructed that 
in case of short circuits or combustion within it the expanding oil 
and gases will find relief to the sewer through an 8 in. outlet pipe, 
without giving rise to pressure exceeding the strength of the case. 

The high-voltage wiring from the transformers is insulated with 
treated cambrio and further protected by a braided fireproof covor- 
ing of asbestos. It is supported on large porcelain insulators in the 


| Upper part of the transformer pits, the proper connections to the 


transformers being made through terminals issuing from the tops 
of their cases. The three outgoing leads, after connecting with the 
choke coils, pass into the high-voltage room through insulating 
bushings set in the centres of circular wall panels. These panels are 
composed of two 4 in. sheets of а fire-resisting, insulating composition. 

In the high-voltage room the switches and series transformers 
are on the floor and the ’bus bars overhead. The latter are com- 
posed of copper pipe wrapped with treated cambrio and asbestos 

raid, and are supported mainly by their tie switches, which are 
mounted on the tops of high masonry walls which separate the units. 

The construction and action of the high-voltage switch is like that 
of the low-voltage one, but it is considerably larger because of the 
longer break and greater insulating distances required forthe higher 
voltage. The oil is in large steel tanks, approximately 500 gallons 
being required for a switch. Oil piping for the switches and con- 
trol wiring for their actuation are carried underneath the floor. 

In every alternate compartment are the switches and Berieg 
transformers of feeder circuits, there being at present but half as 
many feeders as transformer units. Eac wire of an outgoing 
feeder passes out of the building through an insulating bushing sup- 
ро T the centre of a double glass panel set in an opening in 
the wall. 

That portion of the high-voltage bay which corresponds in length 
to the switchboard séction is shut off trom the high-voltage ‘busses, 
and serves as an outlet for the low-voltage feeders and their acces. 
sory devices. In this room is also a secondary low voltage bus for 
the switching of power to the transformers supplying the light and 
power service to the plant. a. 

Horn gap lightning arresters of generous proportions and with 
graded gaps and resistances are located in the rear of the station 
for the protection of high-voltage feeders. : 

The high-voltage circuits are in duplicate, and are carried on 
steel towers placed usually along a private right of-way. The towers 
have a triangular base, tubular legs, and carry but the three wires 
of а circuit. A clearance of 80 ft. is everywhere preserved between 
circuits. The insulators are massive, and are mounted on steel 
pins. The transmission cables are of aluminum, 1} in. in diameter, 
secured by ties or clamps as conditions require, and protected at the 
insulators against arcs by a serving of aluminum wire. 

The control room is located on the top floor of the switchboard 
section, at the most advantageous position for the observation of 
the apparatus in the distributing station. Control pedestals, corre- 
sponding in number to generator units, containing operating switches 
and pilot lamps, with indicating instrument stands directly back of 
them, are arranged in an approximate semi-circle around the room. 
The line is broken only at the centre to permit of the feeder-control 
panels, located at the back of the room, being visible to the operator. 
The semi-circular arrangement allows ample clearance between 
units for their distinguishment, and also enables the operator to 
see every instrument from any position within the control area. 
Each instrament stand has mounted upon it a voltmeter, ammeter, 


| wattmeter, power-factor indicator, frequency indicator and synchro- 


scope ; also three ammeters connectedin the leads to the transformers. 
A control pedestal contains, besides the small switches for the 
control of oil circuit-breakers, push buttons for opening and closing 
the generator field switch, a controller for the rheostat face plate 
and a controller for varying the speed of the turbine through the 
medium ofthe governor. A diagram of circuits on the face of each 
pedestal, in which are placed pilot lamps from oil switches, enables 
the operator to comprehend at a glance his circuit connections. 
Each feeder-control panel carries the switches and pilot lamps 
necessary for the control of the oil circuit-breakers in the duplicate 
feeders and three ammeters for each feeder circuit. | 
Opposite {һе semi-circle of generator and feeder controls are two 
service boards, one on each side of the entrance to the room. One 
of the boards contains the switches and instruments required for 
the distribution of alternating current at 220 volts for light and 
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ower purposes in the building; also the control for the oil circuit- 

reakers located in the low-voltage service 'bus. The other board 
contains the switches and instruments requisite for the distribution 
of 250 volt direct current (derived at present from one of the exciters) 
for lighting and control purposes. There is also a panel on this 
board for the control of a storage battery, which serves as a relay 
for the 250 volt exciter control current. 

On the three floors beneath the control room, arranged in the 
same semi-circular manner, there are in order the recording instru- 
ment boards, terminal and relay panels and assembly racks for 
control and instrument wires. The room containing the latter is in 
the basement, and, besides accommodating the wires, contains a 
cell for a 60 ampere-hour storage battery, and also serves as & 
distributing point for all oil, water and steam piping. 

The control and instrument wires, grouped into cables according 
to the character of service, come into the assembly room on separate 
shelves for each unit from channels which are entirely isolated 
from the power apparatus. Here they rise to the terminal boards 
where there is a terminal and fuse for every wire. These terminal 
boards and the similar ones in the generating station furnish definite 
points for the detection of trouble in any control or instrument 
circuit. From the terminals the wires go to the switch relays or 
recording instruments, or to controls and instruments in the control 
room. 

The recording instruments are of a new type and comprise volt- 
meters, ammeters, wattmeters and frequency and power-factor 
indicators. They are so connected in the low-voltage circuits that 
there is a continuous record of each generator as well as of the 
demands of any set of feeders. 

In the control room the chief operator's position is in the centre, 
where, at his desk, he may observe, through his instruments, every 
electrical occurrence and direct his assistants as required. He has 
his own private telephone system running to all the rooms in the 
building, and also has direct connection with the telephones along 
the transmission lines. He may communicate with the generating 
station either by telephone or telautograph, the latter being almost 
exclusively used because of its unmistakable records. 
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THE USE OF THE SECOHMMETER FOR THE 
MEASUREMENT OF COMBINED RESISTANCES 
AND CAPACITIES.” 


BY S. R. MILNER. 


Profs. Ayrton and Perry’s secohmmeter is an instrament which 
consists essentially of two rotary commutators mounted on the 
same axle, by the rotation of which rapid reversals of the battery 
and galvanometer terminals of a Wheatstone's bridge system may 
be produced. It was originally designed for comparison of induc- 
tances, but it may be used equally well for the measurement of any 
single electrical quantity (e.g. capacity or electrolytic resistance) 
which is best measured by an alternating-current balance on a 
Wheatstone’s bridge. So long as it is а question of measuring 
single resistances or capacities only, the secohmmeter and galvano- 
meter are indeed much superior to the induction coil and telephone 
of the older method. The chief advantage is, of course, the much 
greater sensitiveness than the telephone which the galvanometer 
hasas a balance indicator ; but in addition to this, an important point 
in practice is the convenience arising from the fact that the galva- 
nometer deflections themselves indicate the direction in which the 
pi sese 125 requires to be varied. 

evera! classes of electrochemical measurements have hitherto 
had to be carried out by the induction coil and telephone method, 
since in them the use of the secohmmeter fails to give an easily 
5 result. Cases in point are the determinations of (1) 
| e resistance of an electrolyte between small electrodes which 
run appreciably polarised in a smaller time than that elapsing 
etween successive reversals of the battery; (2) the surface capacity 
| 55 in а solution the resistance of which is not negligible ; 
( A e capacity of a condenser which has an appreciable leakage, 
~ ч is used in determining the S. I. C. of poorly insulating 
mai vk з. Here we are dealing with what is equivalent to a 
сара ance and a capacity combined in such а way that they cannot 
e taken аран and measured separately. (1) and (2) may be looked 
on as a combination in series, (3) in parallel, of & resistance and & 
capacity with each other. For the accurate determination of the 
mem 2 of such a combination by the Wheatstone's bridge, each 
ue e individually balanced by that of a similar combination in 
оце of the other arms. The balancing thus requires the adjustment 
of two variables instead of one, and this is a very difficult operation 
m practer unless the two adjustments are independent of each other. 
: е ав shown that with the telephone the two adjustments can 
© made independently by reason of the fact that the loudness of 
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the sound becomes a minimum when one member ofithe combination 
is balanced independently of the value of the other. With the secohm- 
meter, however, the two adjustments are not independent of each 
other in general, although they become so under certain conditions 
which are elucidated in the present Paper. In some recent measure- 
ments of the kind included in classes (1) and (2) I found a telephone 
was wholly unavailable by reason of its want of sensitiveness. An 
investigation in some detail of the theory and practice of the use of 
the secohmmeter for the purpose, showed that methods for adjust- 
ing to the double balance, as simple and effective as those of Nernst 
with the telephone, although based on different principles, were 
available with the secohmmeter. As the instrument will probably 
be used more and more in the future in view of its superiority in 
sensitiveness to the telephone, it is hoped that a description of these 
may be of value. 

In Fig. 1 S and K are an unknown resistance and capacity sup- 
posed inseparably connected in series and forming one arm of a 
Wheatstone’s bridge system ABCD. P, O, R, F, and F are the 
remaining resistances of the bridge, and H is a known capacity 
in series with R. X and Y are the commutators of the secohm- 
meter, shown separately, but really mounted on the same axle. 
Each reverses the current passing through it four times during a 
complete revolution of the axle. In general, the reversals of thé 
battery commutator produce an alternating current in the arms of 
the bridge, which gives rise to a direct current through the galva- 
nometer in consequence of the second set of reversals. The general 
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theory of the bridge shows that the alternating current in the arm 
B C, and with it the direct current through the galvanometer, will 
vanish when P, Q, R and H are adjusted so that the double equality 
is satisfied, 

РЕК 
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Thus if any two of these four variables, say Q and H, be fixed 
arbitrarily, an adjustment of both P and R is required to effect a 
complete balance and determine S and K. P and R are taken 
throughout in this Paper as the adjustable variables. 

Incomplete Balances.—The use of the secohmmeter preseuts at 
the outset an effect which does not exist in the telephone methods 
in the fact that, besides the complete balance, an infinite number of 
balances may be obtained which are characterised by zero galvano- 
meter deflection. In fact, generally, R being given any value, P 
may always be adjusted so as to bring the galvanometer-needle to 


zero. The following pairs of values of R and P taken with the 
battery and galvanometer reversed simultaneously are examples of 
this effect. 
Table I. 

8, 7,650. K, 04314 mf. O, 4.000 0. Н, аш. K/H=1-291. 
R arbitrarꝶ . w 5,000 15,000 { 
RÍS збы 0-6356 1°961 
Reversals per sec. ............ |" 69-2 130 78 131:5 
P required for balance...... о. 4,260 8,585 6,490 | 7,170 
/// ·AA РЕАЛ БАЛЫ | 1-065 0:896 1:622 1:792 
FCC „ 4,817 | 8,621 | 6,508 7, 120 
Diff. P exp. = P eare. "оез әзе ө о ө ө Ww | —57 — 36 = 13 + 50 i 


These results become understandable if we represent by time- 
curves the effect of the commutators on the E.M.F. of the battery 
and the current through the galvanometer. | 
In the usual form of the instrument the two commutators do not 
reverse instantaneously ; one, X (in Fig. 1 the battery commutator), 
breaks the circuit for a certain fraction of the whole period between 
two successive reversals (“reversal period "); the other, Y, short- 
circuits for the same fraction of the reversal period. (In Nalder's 
instrument the fraction is almost exactly } in each case.) ‘The four 
brushes of X which make contact in pairs on the two insulated brass 
ps attached to the rotating axle are fixed on a plate which can 
e turned by hand around the axle. This is very convenient, as it 
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ition of the brushes to be adjusted (even while the 
5 30 that the reversals of the battery occur either 
imultaneously with, or at any assigned fraction of the reversal 
mur before, those of the galvanometer. We shall call this fraction 
the lead, 2, of the battery over the galvanometer commutator. 

In Fig. 2 curve I. represente the E. M. F. of the battery after 
commutation plotted with the time. ac is the reversal period, ab the 
“contact” and be (- zac) the “ break period. During ah the 
E.M.F. has a finite value E, while during bc we may represent it as 
rero. With non- induotive resistances only in the arms, the curve 
for the current in the „ branch before commutation 
by Y will be similar in shape to that for the E. M. F., and may also 
be represented by I. The introduction of the capacities H and K 
into the arms will in general produse distortion and give exponential 
carves for the galvanometer current in both ab and bc (see II., 
Fig. 2) To determine the effect on the current through the 
plyanometer of the reversals of the commutator Y at any lead, 
mark on the diagram the centre points of the ahort-oirouiting 
periods of Y at a distance, proportional to the lead, to the right 
of the centres of the break periods of X. In every alternate 
section thus produced the ordinates of curves I. and II. become 
reversed, while during the short-circuiting periods themselves the 
galvanometer current is cut out altogether and the ordinates of the 
carves beeome zero. Curves III. and IV. show in the resistance 
and in the capacity case the resulting curve for the galvanometer 
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responding relation. 

hese considerations give a qualitative explanation of the results 
detailed in Table I., and, generally, of incomplete balances obtained 
at any lead. The methods of adjusting to the complete balance, 
which are described below, are based on the fact that, by making 
suitable arrangements in the bridge, the relation resulting from an 
incomplete bala i | 
degenerates for suitable values of the lead into each one of the 
three equalities included in (1), and that there exist in each case 
simple and accurate means of adjusting the commutator to the corre. 
sponding positions. 

is is shown by the author by an analytical investigation, for 
which the reader must refer to the original Paper. The relations 
Obtained are complicated by the presence in them of F and У, the 
resistances of the battery and vanometer arms, and it is only 
by assuming certain simplifications that results which are praoti- 
cally useful are obtained. The most useful simplification, and that 
on which the methods are based, is that in which F is supposed to 
be arbitrarily made very large and f very small, compared with the 
combinations.* | 

Iu what follows it is convenient to write 


R K „l [1,1 
“aes "Eh ""Eju*R). 


_P 
7 P 


resistances without attempting to balance the capacities of the 
electrodes, the secohmmeter is very markedly inferior to the tele. 
phone in the accuracy of its results. The telephone gives tho 
equality p —r indepen ently of the value of X. | 


Balance Corresponding to r=k.~When r=k we have ав the 
condition that C O, the relation 
б = 3. 


This result is a simple 5 of the fact that, when >=, 
the curve for the unreversed galvanometer current C is the same as 
if the bridge comprised ‘non-inductive resistances only. After 
reversal, the mean galvanometer current is thus reduced to zero at 
the same lead, 223, as in the case of pure resistances. 

The converse proposition is of course also true. If 3 be made $, 
and the resistance R adjusted until the galvanometer deflection is 
reduced to zero, the result of the ad justment will be to make 


ae : R K . (3 

"= Е, or its equivalent S H (2) 
This proposition gives a simple means of determining the equality 
in practice. The commutator position ö = may be easily and 
accurately obtained (see footnote) once for all, or we may obtain it 
and adjust to the equality (2) by proceeding as follows. Short. 
circuit R and H, then зж ас), and the galvanometer deflection 
will be zero only when 2—4. Turn the commutator while the axle 
is still in rotation until the deflection becomes zero, fix it in this 
position, give H its original value, and balance the resulting galva. 

nometer deflection by adjustment of R. 


current at lead ôm] (X and Y reversals simultaneous); V. and VI. 


sho ; 
ios Gap at a lead of 3 (Y reversals midway between 


Balances corresponding to p=k, and p —r.—The author obtains 
results from which two practical methods for adjusting to the 
equalities may be deduced. They depend upon the total resistance 
and capacity of the branch BDC remaining unaltered. E. g., Н 
may be transferred from the arm BD to a position in series with 
SK in the arm CD (in Fig. 1 this may be easily done by transferring 
the battery lead making contact at D to the junction between R 
and H). An operation of this kind has the pope toas it in no 
way affects the values of the commutator leads at w ich zero gal. 
vanometer deflection requires the satisfaction of the partial equalities. 


ui ү ы, но (whole area below). We see from curves IIT. 
mechanica] effet | resistances only are in the bridge-arms, the 


"m ^ ite maximum values at loads ôm0 and ô=], 
000 at e-. When capacities are present, however, the 


TTA эн simple practical means of marking out accurately a scale 
Фа ало of the, Uctive resistances only in the arma (the effect of the 
high resistance in nein o Meter should be made negligible by inserting a 
ol the snot is obtained with it or with the battery) a suitable deflection 

ion the plate to which if while the secohmmeter axle is kept.in 


* Practical considerations on the necessary magaitudes of F and f are 
given later. In order to avoid clashing with these conditions * а аро 
retically necessary to situate the “ breaking ” шш S Хе) чер 
high-resistance arm F, and the Short.circuiting commune Fuld ede 
resistance arm f (ie, in the arrangement of Fig. 1, X в 5 
Hattery commutator, as shown). In praotice the rather ш с 1 
uee of X as the battery commutator in all cases makes, however, 
appreciable differenze to the results, 


Ql bai nd ihres 1 Шау be marked once for all by scratching a line 


„ The corresponding ones on the brasswork of the instru- 
tead the — Uniform paper soal 


Values of 3 


F 
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balance is more nearly reached. Now in carrying out such a series 
it is in any case desirable to diminish the sensitiveness of the 
galvanometer in the earlier stages. If we do this in such à way as 
to at the same time partially satisfy the theoretical conditions 
(i.e. by inserting а high resistance in series with the battery in the 
arrangement of Fig. 1, or with the galvanometer in that arrangement 
in which the battery aud galvauometer have been interchanged, 
the approximation becomes extremely rapid throughout. This is 


shown by the results of experiments on successive balances given 


below. 
Table II. 


8, 7,650 о. E, 04314 mf. 0, 4,000. Н, imf. Arrangement of 
Fig. 1, but battery and galvanometer interchanged without altering the 
lettering. E.M.F. 2 volts. 


The pr balance only is referred to below, but the description 
applies d to the p= k balance by simple interchange of symbols. 
1, Too 
ferring the whole resistance R from the arm BD to CD (e.g., in 
Fig. 8 transfer the galvanometer contact D to the point of junction 
between R and H). Make also resistance P zero, and consequently 
=P/P+Q=0. Then p=r=0, and the galvanometer deflection wil 


which corresponds to the zr at which the operation is carried out. 
While the secohmmeter axle is still in rotation turn the commutator 
X until the galvanometer deflection is zero, and fix it in this position. 
Then. when R is transferred back to BD, a deflection of the gal- 
vanometer results which should now be balanced by adjustment of P. 
The resulting value of P will satisfy the equality p=7, or its 
equivalent P Q=R/S. 


9. At the lead 6, which corresponds to the equality p-7. the | Arbitrary initial | Resistance, 


orandi io Variable Balance 


galvanometer deflections must be entirely independent of k, so long value of in series with lead 3. adjusted. | value. 
as the variations of Ё are made at constant zr. In every other posi- resistance P. | galvanometer. 
tion of the commutator a motion of the needle will result from 18:000 ЕСТ "EE em 
varying k, and this will indeed be in opposite directions according (1) 3,000 ...... } 5 оо 
as the lead is greater or less than ¢;. It we arrange that the capacity " В 9.900 
H may be transferred by a tapping key from the arm BD to CD (or ode i P 5,176 
in Fig. 1 the 1 contact altered to correspond), so that by tap- R sae ‘ 
ping the key k will be made zero at constant zr, the commutator fi 0 P 5.176 
position at which tapping this key gives no motion to the galvano- | (2) 3,000 ...... 010 à R 9,600 
meter needle is easily ascertained. The balance p=r is obtained as И 0 Р 5,090 
before by the adjustment of P in this position. | | 5 1 | R 9,900 
I fnd that the results of these incomplete balances in practice none 0 | P 5,176 

may be obtained correct to under $ per cent. Theoretically, the T } R 9,908 } * 
speed should be kept constant during the adjustment of P, since a | Р ои 
à, varies with the speed, but the actual effect of variations of speed | (8) 8,000 ...... о1о à B 5 1 
on à, and on the balance is very small, and no difficulty arises in " à s 3000 

ractice when the sechommeter is kept in rotation by & motor. eie й р 5176 
Method 2 has the slight advantage in this respect, that the correct- 3 R 9-908 A 
ness of the balance can be tested after P has been adjusted by ы 0 | P 5,177 


tapping the key which makes * zero, but method 1 is somewhat 
simpler to carry out. 


Practical Considerations.— When any one of the three partial 
equalities of (1) has been obtained by a balance at the corresponding 
lead, the attainment of the s equality becomes, of course, 
only a matter of the adjustment o the remaining variable to balance 
at any other lead. In practice much the best method in general is 
to adjust to r=k at ô=}, as described, and then, turning the com- 
mutator until =0 (where the galvanometer is most sensitive to 
variation in p) balance the resulting deflection by the adjustment 
of P or Q. The advantage of the r=k balance is that the corre- 
sponding commutator position is both a fixed one independent of the 
speed, and easy to ascertain without the necessity for introducing any 
extra tapping key into the bridge system. It has the disadvantage, 
however, that it contains both the unknowns § and K, and conse- 
quently no information can be drawn from it until the complete 
balance has been ascertained. The p=k and p=r balances are not 
subject to this disadvantage, and for this reason they may occa- 
sionally be usefully employed to make a direct measurement of one 
member of a combination when a knowledge of the other is not 
required. I have found them useful in saving time in making a 
rapid preliminary survey of electrochemical combinations which 
were varying in value in the course of an experiment. 

The only objectionable feature of these methods is the restriction 
theoretically necessary on the magnitudes of the resistances F and f 
of the battery and galvanometer branches (i.e., F must be large and 
f small). Both conditions tend to reduce the sensitiveness of the 
arrangement, but the disadvantage in this respect is more apparent 
than real, and the lost sensitiveness may b» easily regained. Thus, 
in the arrangement of Fig. 1, whore the condition (F large) requires 
in practice the insertion of a high resistance in series with the 
battery, the E.M.F. of the battery may be increased in proportion 
to F without any possibility of overstepping the limit of permissible 
current through any part of the system. This is not the case if the 
battery and galvanometer are interchanged ; on the other hand, in 
this case the use of an electrometer in place of a galvanometer will 
completely satisfy the theoretical requirements. 

As regards the practical obtaining of a complete balance it is rot, 
however, necessary to attempt to satisfy accurately the theoretical 
conditions, The neglect of the second condition ( f negligible) makes 


* = complete balance. 


With F- 050, single adjustments of Rand P practically gave the 
complete balance, for two figures of the resistances were as much as 
the galvanometer would indicate with the arrangement so un- 
sensitive. With 0°10 two sets of adjustments were required, and 
with still smaller resistances F the approximation became laborious. 
But it is very simple to proceed as in the first experiment, and 
adjust to the first two figures of R and P with a high resistance in 
circuit, when the balance may be completed to the fourth figure by 
a single further set of adjustments with the resistance short-circuited 
and the arrangement thoroughly sensitive. 


General Conditions for Balance at 6=}4.—This commutator 
position is unique in the ease with which it may be adjusted to in 
practice, and the fact that the incomplete balance here may be 
obtained independent of the speed. It thus forms much the most 
convenient position in practice for an incomplete balance. The 
relation corresponding to the balance is, moreover, easy to investi- 
gate in the general case. Zero galvanometer deflection at 6=4 
independent of the speed must imply that the curve for the un- 
reversed current through the galvanometer branch is an undistorted 
copy of that for the E.M.F. The condition is twofold: (a) F must 
be large compared with the rest of the bridge variables, and (b) the 


relation 
R Кү Q f P K 
— — x3 ч — — — ME =0 в e А 3 

8 g)*s FE Po H (8) 
must be satisfied. This result shows the necessity for the restric- 
tion in the methods above on the magnitude of F, and also the re- 
lation which results when f is not negligible. When either / or P 
and Q are negligible (3) degenerates into R‘S=K/H, hence the 
condition that f should be small in the methods may be replaced by 
this alternative. 


Parallel Combinations.—An investigation exactly similar reveals 
the fact that similar methods of balancing are equally applicable 
when В and Н and S and K are in parallel instead of in 
series with each other. The conditions become in this case as 
follows: (а) either f, or P and Q, must be negligible compared 
with the combinations, and (5) 


so very little difference to the results that in practice its satisfaction R K QR Р К 
may be safely omitted. Non-satisfaction of the first (F large) is 8-8) — m i0) =0. . (4) 
more serious, and results in the incomplete balance failing to F(P+Q)+PQ( 1+ F+P4+Q } 


correspond with the partial equality. The complete balance may, 
however, always be arrived at by successive approximations. Thus 
a series of successive adjustments, first of Rat д=3, then of Р at 
8 0, then of R at ô=} again, will ultimately result in the complete 
balance, however widely the theoretical conditions are departed 
from. The rapidity of the measurement may, however, be very 
much increased by paying attention to the theory. When F is 
very small, the rate of approximation of the adjustments is initially 
rather slow, but it becomes much more rapid as the complete 


These are the relations corresponding to balance at д =] indepen- 
dent of the speed, and we see as before that they can only have 
practical utility if we arbitrarily give some of the bridge variables 
negligible magnitudes with respect to the others. Two practical 
cases exist :— 

1. Make F large, and either f, or P and Q (or both), small, com- 
pared with the combinations ; and the result of the balance is 


R/S=K/H. 


— — ͤ R— 
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A LOW-RESISTANCE POTENTIOMETER.* 


BY H. DIESSELHORST. 


P and Q, and also F, small compared with the com. 
3 the result of the balance is 
Р K 


Fr 5 


Q H 


the necessary conditions anl the resulting balance are 
Mes E un as in the series case, and the method of practical 
balancing described above is thus applicable to both classes of com- 
- 


The apparatus here described has a resistance of 19 ohms and 
possesses five dial decades, or three dial decados supplemented by a 
contact wire. It is manufactured by Messrs, O, Wolff, in Berlin. 

I was led to its construction in the course of a work on thermal 
conductivity and the electric properties of the metals, in which a 


In electrochemical work parallel combinations usuallly occur in | number of small P.D.s had to be measured with considerable 5 


the determination of the S.I.C. of leaking dielectrics; they then 
invariably are of very high impedance, and the conditions 1 would 
be difficult to satisfy in practice (unless an electrometer is used in 
of the galvanometer in the inverse arrangement in Fig. 1). 
such cases а better simplification of the bridge system is got by 
satisfying other conditions given. The balance at 5=4 by adjust- 
went of P will then give the equality (5), and the complete 
balance is attained by subsequent adjustment of R at any other 
commutator position. This makes a very simple method in such 
esses, since the conditions involved will usually be Lane sufficiently 
mtisfied in practice when P, Q and Е have any o inary values, in 
conmequence of the high impedances of the combinations con- 
cerned. 


Feussner, Harke, Raps, Franke, Lindeck and Hausrath have 
made various improvements in the potentiometer in the same 


Method independent of Resistances of Battery and Galvanometer 
Arms.—It is possible to devise methods by which the incomplete 
balance В 8=К/Н may be adjusted to, even when no restrictions 
are placed on the resistances F and f. Unless F is moderately large, 
however (say 10,000 w in the case experimented on 7 the cor- 
responding lead is liable to vary a good deal with the speed, and this 
may in some cases be a disadvantage sufficient to counterbalance the 
advantage of the generality of the method. The following method, 
vhich I have tested experimentally and found to work well, is 
applicable to both series and parallel combinations. Arrange (e.g. by 
means of a Morse tapping-key T not shown in the figures) that the 
end В (Fig. 1) of the combination RH may be transferred to the 
point C, thus making the arm BD infinite, and CD to consist of SK 
wd BH in parallel with each other. Give the adjustable resistances 
P and Q any values small compired with that of R, and, holding 
down the key T, turn the commutator X until the galvanometer 

ection becomes zero. Then, releasing the key T, thus repro- 
ducing the original Wheatstone’s bridge arrangement, balance the 
galvanometer deflection by the adjustment of R. The 

balance thus obtained should be tested by again tapping the key T, 
and the process, if necessary, repeated (this will not be necessary 
unless F is very small). When no deflection exists, whether the key 
! tapped or not, the balance will correspond accurately to the equality 
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direction. The author brings it about by means of a special method 
of connection that the contact resistances have а very feeble in- 
fluence. Thus it becomes possible to reduce the resistance to 
12 ohms, while obtaining a reading to five figures. The thermo- 
electric forces in the apparatus are reduced to a minimum, If 
values are to be measured to within less than 5 x 10— volts, thermo- 
electric sources of error are avoided by immersing in paraffin oil 
and stirring, whereby the accuracy is increased 10 times. 

Even without the petroleum, the apparatus stands a current of 
0°1 ampere, and permits of measurements up to l'l volt. The 
normal figures are 1 and 10 milliamperes. The potentiometer is 


В m specially adapted to the measurement of voltages associated with a 

S H small internal resistance, in which the measurement by direct gal- 
— ÀÁ————— vanometer reading is inconvenient or inaccurate. Small voltages 
— M . 


must be read twice in succession in opposite directions, in order to 
eliminate thermoelectric forces. 


I 7 


41x1 Ohm 10x0*10kn 


ыо pneumatic Rock Drills.—A good deal of discussion 
im en place from time to time as to the relative merits of 
: pressed air and electric percussive rock drills, in view of 
eiie *Pparatus known as the electric air drill, which is 
ж 8 re use in America and is described by а correspon- 
Thee e Engineering and Mining Journal, is of somo interest. 
x: хе 18 particularly simple in principle and combines 

.9 the advantages of both electric ad compressed air 


working. The drill itself i ; 
ч ан striking of the has an air-operated piston, and, so 
pera 


feed “crew, the shell mount 


€ usual Way, ere are, howev 
operati : er, no valves ог valve- 
dall Pane no buffers or yielding connections for the 
upon which is Cally as near the drill as possible is a little truck 
to a shaft cn mounted a small electric motor which is geared 
two tingle-actir. Ing two cranks that alternately operate the 
cylinders Pod. pistons of two vertical air-com pressor 
cylinders wit Mort length of hose connects one of these 
end of the d nene end of the drill cylinder, and the other 


X X 
Fic. 2. 


The scheme of the apparatus with five dial indicators is shown 
in Fig. 1. The current J traverses.11 resistances of 1 ohm and 


rill cylinder ; 10 resistances of 0-1 ohm, which make up the first two decades of 
other аг eylin А Macs by оше һозе 79 the the 5 The third decade 9 ta of nine resistances of 
Which play back and forth wi © Laus two distinct bodies of AN | chm and an additional resistance of 0-9 ohm, and is mounted in 
with Without in any Way communicating | Raps connection with double handle parallel to the second decade. 


nch other and b , 4 
іе of air the nig.) he alternating pulsations of these two 
n ы е on 18 thrown back and forth. The com- 
ve Suus 756 may more properly be called 
eating up in ope i ves and no Water Jackets. There is no 
of compression peration, as the heating and the cooling effects 
and re expansion balance cach other. 


The fourth decade consists of nine resistances of 0:2 ohm, and the 
fifth of ten resistances of 0'02 ohm. Both are in series with an 
additional resistance of 197:1 ohms, and the whole is put in parallel 
with a unit of the first decade by means of a double handle. In the 
fifth decade the handle simply switches off a portion of the resis- 


* Abstracted from the Zeitschrift für Instrumentenkunde. 
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64 
tances. The compensating E.M.F. is shunted from the third and 
fourth decade. : 


two decades may be replaced by & contact wire, as shown 
ary The wire dips be Den round a disc and the contact 
attached to a handle. The slight error produced by turning the 
ffth handle in Fig. 1 then disappears. | Furthermore, the noxious 
null resistance in the contact wire circuit contains only one handle 
contact, so that the resistance of the wire may be half that of the 
fourth and fifth decades. It is convenient that the length of wire 
should be somewhat greater than what corresponds to a unit of the 
third decade. | 
For absolute measurements the potentiometer must be supplied 
with a standard current expressible, if possible, in а round number. 
This is best obtained from a Weston element provided with a suit- 
able resistance. The author provides against variations of the 
element from its standard E.M.F. by means of a small auxiliary 
potentiometer. И 
Fig. 8 shows the connections for the absolute measurement of 
E.M.F.s. The commutators C, and C, are placed in front of the ter- 
minals B and X of the apparatus. The current of the accumulator A 
traverses the regulating resistanee R, the auxiliary resistance H, 


. Fra. 3. 


and the main circuit of the potentiometer with the commutator Ci. 
The shunt terminals Z of the auxiliary resistances are connected 
with the terminals Z of the main apparatus, and the standard cell is 
inserted in one of these connections. To compensate this in the 
shunt of the auxiliary resistance the commutator U is brought into 
the position shown by dotted lines. When this is done U is reversed. 
The meastrement proper is then carried out by compensating the 
Mer di applied to XX through the commutator C; by turning the 
andles. PEINE ; MT 

The apparatus is specially fitted for the following measurements :— 

(a) E. M. F. of thermocouples. | 

(b) Currents shunted from a low resistance. 

(c) Low resistances. 

(d) Low resistances accompanied by large transition resistances. 

(c) Temperatures by resistance thermometers. 


SR A E a 


EDDY CURRENTS IN SLOT-WOUND CONDUCTORS.* 
B BY A. B. FIELD. 


A&tention was drawn, in а Paper published about a year ago, to 
the rather surprising rapidity with which the eddy-current losses in 
alternating-current armature windings and the like increase with 
increasing depth of conductor. Dealing only with those eddy 
currents which are directly due to the field produced by the current 
in the conductors themselves, various curves and formule were 
given for the speedy determination of these losses for most of the 
usualtypes of winding. By way of illustration i& was pointed out 
that windings occurring frequently in practice involve losses in 
the active part of some of the conductors, many times the 
nominal loss there (for example, in a in. deep conductor, with 
two conductors deep in the slot, the loss at 60 cycles, in the 
active part of the outer conductor may be some 43 to 73 times that 
occurring with the same amperes, direct current).- Ihe results 
given were all deduced theoretically, as the only test results avail- 
able, while satisfying the writer as to the general correctness of his 
conclusions, were too incomplete to put forward. A few months 
ago, however, some tests were made by the Bullock Electric Mfg. 
Co. to measure directly these losses under conditions allowing of a 
crucial check upon the calculations. It has been thought that these 
tests may be of some interest, taken in connection with the previous 
Paper, and they are, therefore, summarised below. 

An examination of the table will indicate that at 60 cycles, for 
instance, the losses in the coils O O by actual wattmeter measure- 


ments, amounted to 172 kw., against 0°2kw. for the same amperes 


From the Electrical World, . - 
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direct current. This corresponds to a loss in the embedded portion 
of nearly 11 times the nominal amount. 

A small apparatus was built especially for the purpose of these 
tests, with a view to accentuating as much as possible the losses 
under invéstigation, minimising all other losses, and operating 
at a high power factor, 80 that direct wattmeter determinations 
could be made with accuracy. - 

From the equations given in the Paper referred to, it i8 a com- 
paratively simple matter to obtain formule for the reactance of 
the windings, allowing for the disturbed state of the cross flux 
in the slot. Such considerations lead to exceedingly interesting 
results, but were omitted from the Paper for want of space. Using 
such formule for reactance, it was estimated that by building a 
winding, as in Fig. 2, a power factor of about 0:55 would be 
obtained at a frequency of from 60 to 80 cycles (nearly constant 
power factor), and that the loss at 80 cycles and 2,000 amperes per 
square inch would be about 2'7 kw. (average 70 watts per pound of 
copper), thus allowing of direct measurement. 


_ . Fie. 1.--ртловам or Test CONNECTIONS. 


The apparatus consisted of two cores butting against one another ; 
each core carried two coils connected in circuit to assist one another 
magnetically, but the coils of one core opposed those of the other. 
The apparatus, therefore, reproduced the conditions of a two-layer 
alternator winding, but with the external tooth-to-tooth leakage flux 
absent. The core was built up to a height of 15 in. with each 0014 in. 
lamination sandwiched between two 0°01 in. paper sheets; tho steel 
was carefully annealed. There were four coils, each wound with 
15 turns of copper 0°05in. by lin. The mean length of turn was 
40 in.; ratio of active length to mean turn was 0 78. Resistance of 
each coil of 45°C. was 0°01 ohm. The coils were butted closely 
together, but the clearance representing insulation, &c., probably 
amounted to about O'i in. in each case, this figure was assumed in 
calculating the reactance. The predeterminaticn of reactance, how- 
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Fig. 2.—ARBRANGEMENT OF Test WINDINGS. 


ever, was only rough, on account of these uncertain clearances and 
the difficulty of estimating more than approximately the reactance 
of that part of the coil external to the core. Similarly the pre 

determined total loss was only intended to be within a few per cent.; 
the coils necessarily heated very rapidly and very unevenly, while 
an average temperature of 45°C. was assumed in the calculation 
(except for 25 cycles). An allowance for the О O coils being hotter 
than the others would cause the test and calculated figures to come 
even closer together than recorded below. 

In making the tests a number of readings were taken at each 
frequency with varying current; these were closely consistent, 
and, reduced to 100 amperes, are equivalent to the averages below. 
The calculated figures are given in bold face type below the corre- 
sponding test figures for the sake of comparison. Fig. 3 represents 
some of these results graphically. 

It might perhaps be well to point out that the figure representing 
the watts loss in any coil is not necessarily equal to the watts input 
to that coil—that is, with current flowing in all four coils, the 
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ч —— — -Total—4 coil | —— : — Coils 11 
JH | у K vw! Kw. i | оку T 
» Кж. 7 | W. 10ра W. " i 

,393 45 0:524 588 1:53 - 0428 29 
24 437 , 055 595 1:58 0:42 29:8 
| " Corrent in coils 11 1:16 ‚ 0428 91:6 
6... | only. 118 0:42 99-1 
| . 1 Corrent in coils 00 š а о 
E d only. s het ҮТ 
214 42 051 5:34 1425 0425 2177 
222 , 418 0:54 | 5:55 1:403 0:405 27:8 
Current in coils 11 109 0:425, 213 
i.. | enly. 1˙11 0 405 21:4 
4 Current in coils 00 205 - - 
Ж only. E^ ká - 
„1733 89 0463 3 82 0:965 0:321 216 
| 155 | 822 04 8:88 1:002 0:825 i 29214 
 , Current in coils 11 0°77 03321 15:6 
0 1 .. only. 0 775 0:325 16:8 
| - Current in coils 00 ile a ә 
ar only. XT E vx 
0996 | 221 ' 0419 2:4 0:569 0:26 14:8 
| 09392 | 915 0:438 | 2:42 0:572 0:251 14:5 
.. Current in coils 11 0:465 0:20 | 1088 
$.. only. 0:466 0251 . 11°35 
8 Current in coils 00 7 | sa n cy 
e only. ee | | 


Norz.— The above figures correspond to 100 amperer. 
oeur with the same amperes direct current. 


Coils 00 


a 


~ 


ee 


K (active Kw. i | n 
pp K. w. input Kw. ` K. (active 
part). (W.. , los. Voie F. F. part). 
0521 | 21 981 | 19 159 053% 2 
* E . 198 К „ e 
0338 |. М 0:782 0% id | у 
0:534 ii as 0°76 е A e 
s MN 9425 0:498 716 | 0:598 S 
E » 049 686 C611 9: 
0:514 Е 0:743 172 14:3 059 | Ы 
0:597 9:3 07757 1:82 134 0'563 114 
051 е = 0665 ; .. „ ee 
0:52 х . | 071. и MEL 
PNE MEE 0:425 | 0:425 7 0:608 e 
, | .. | 0406 0:405 650 | 0618 23 
0410 |  .. 0:558 121 1195 | 0-496 е 
0-468 1-8 0:549 1:23 10:3 0:531 7:6 
0:495 . ee 0°45 ee ee oe 
| 0-461 а 0:45 Е к is 
М : 0:321 0:321 5:91 | 0616 | .. 
а 5; 0325 | 0:325 511 | 0:635 1:8 
0:384 и 0:87 0:666 7:56 | 0:49 м 
0:395 1:89 0:86 0'681 T15 | 0504 ' 4-95 
0:427 m M 0 205 NO Ж TED NN 
0:41 : | 5 0:215 " D ж 
a си 0:26 0:26 3:96 | 0657 9 
0251 0251 8-66 | 0685 ` 1:89 


“K” is the ratio of actual CR loss in the part in question to tke loss that would 


er part of the power is supplied to the coils II, but appears as 
rir i 0D. The reason for this is obvious and need not 


In the table, under the heading kw. loss," the figure for the 
П coils is taken from the tested kilowatt input to the 00 coils 
with no current flowing in II. It is easy to see that this is 
correct, omitting the effsct of difference of temperature. And for 
the lot in the О O coils, this figure is subtracted from the total loss 
W, or Wi, as the саве may be. 
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— REPRISENTATIOX or Resvyts or TESTS. 


A port 
ubs chatte Wattmeter was used with the non - indueti ve resistance 


Unt circuit replaced b А : 
give close] piace some special ones; it appeared to 
taken with accurate results on che power factors occurring, as readings 


pod different resistances in the shunt circuit checked 
5 to determine with certainty whether the 
5 appreciably high, and also to detect any possible 
ipd wound coils were made with the conductor 
previous ones I Prevent cross-cnrrents, Tests similar to the 
results checked Te made at 60 cycles with these wire coils; the 
LE ES ipid ee cuni iudi within from 80 
: » the e of core loss and wattmeter dis- 

Tepaney in 
100 amperes 60 San tests probably did not exceed 20 watts (at 
Тм conditions x cles), mir nun id nes exceed 50 watts. 
ta(oral] using ensity in core and low power factor 
much exaggerated in the wire. wound ең ' 


ашу well, 


core loss, four 


Tests were also made with the two cores separated by ; in., thus 
allowing the trans-slot flux to bow out slightly at the mouth, as it 
would do under normal conditions. The loss was not measurably 
affected, though it probably would be, with a wider slot and more 
separation. | 

In conclusion, it may be well to repeat the warning given in the 
original Paper. The importance of these losses may be easily over- 
estimated, and it is not intended, by drawing attention to them 
here, to condemn necessarily the use of solid conductors involving, 
perhaps, considerable losses in some paris of the windings. On the 
contrary, there is no doubt whatever that the use of fairly deep oon- 
ductors is, in some cases, entirely compatible with the best engineer- 
ing design,* particularly for the conditions obtaining in this country. 
The writer would, however, maintain that such losses should not be 
incurred without a full appreciation of their magnitude and effect. 

А | ns 1 Ж 


Aluminium Ooils.— Aluminium becomes covered with a tnin 
film of oxide, even at the ordinary temperature of the air, to 
such an extent that it is protected against the influences of 
weather and many chemicals. This covering of oxide acts as 
an insulator and resists tensions. up to 0-5 volt. A Paper, read 
by Herr Hopfolt before the Elektrotechnische Verein at 
Dresden, describes a method of winding coils of bare aluminium 
wire, the method being practicable if tho pressure between 
adjacent turns does not exceed 0:5 volt. The single layers, 
of course, have to be insulated. For the purpose of obtaining 
a thick covering of oxide the coils should be saturated with 
water, and then a current sent through them.. In the caso of 
large coils, or coils for alternating current, where the pressure 
between two windings is liable to rise to a higher figure, the 
insulating material should.be of a hygroscopic character, such 
as asbestos, &c. Injury to the insulating oxide by over- 
loading is impossible if the wire does not begin to melt. On 
the other hand, even considerable oxidation does not alter the 
ohmic resistance of the aluminium, as observed with bare wires 
in the open air. As tho conductivity of aluminium is inferior 
to that of copper, a larger section has to be selected to obtain 
tho samo resistance, but the extra &pace necessary for tho 
larger diameter of the wire is quite compensated by the absence 
of the insulating material necessary for ¢»ppor wire. 


* This opens up a large question which it is impossible to enter upon 
here, but anyone will satisfy himself on the point who will carefully 
analyse the Tooation and relative magnitude and importance of the 
various losses occurring in, say, an alternator, considering also the means 
for dissipation of heat and facilities for conducting it to those parts where 
it can be dissipated, and the many other matters directly affecting the 


question. 
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a current through K, to the sheath, and two others through 
capacities K p the remaining cores. Let OA, OB, OC, in 
Fig. 2, represent the maximum potentials between each core 
and the sheath in their respective phases. Then BA 
represents the maximum P.D. between A and B, and 
CA represents the maximum P.D. between A and C. 
Let this P.D. be called V,, and let the frequency be 
denoted by f. The maximum value of the capacity 
current from core A to core B is 27/ V. K, and in phase it is 
90 deg. in advance of BA. Similarly, the maximum value of the 
capacity current from core A to core C is 217 V, K, 90 deg. in 


CORRESPONDENCE. 


— M 
THE MAGNETIC FIELD IN THE SINGLE-PHASE 
| INDUCTION MOTOR. 

TO THE EDITOR OF THE ELECTRICIAN. 

Sin: I know nothing of the thesis prepared by Dr. McAllister 
in 1900, but I do know his article on page 250, Vol. XIV. of 
the American Electrician for 1902, and it is no doubt fair to 
assume that this article does not mark a retrograde movement 
as compared with the thesis in question. Now that article 
deals with the theory of the single-phase induction motor 
exactly in the same way as it was dealt with by Ll. B. 
Atkinson in 1897, and after reaching the same point as was 
reached by Mr. Atkinson five years earlier Dr. McAllister 
lapses into the rotating field theory. In my various publica- 
tions I have freely and fully acknowledged Atkinson's 
original researches, whilst carrying the matter a good deal 
further. Dr. McAllister’s article in your issue of Sep- 
tember 14th isa vast improvement on his 1902 contribution ; its 
superiority lies in the fact that the lines followed therein 
coincide with those disclosed by my February publication. I 
desire to put this fact on record without wishing, however, to 
detract in any way from the credit due to Dr. McAllister for 
any theory he may have used or originated, and I only regret 
that it has led him to incorrect conclusions. 

As regards the no-load current, I have already shown, in my 
last letter, that the proof contained in Dr. McAllister's article 
of September 14th is not sound; in fact, it contains its own 
refutation. 

Thus no account is taken of the fact that the nature of the 
rotor circuits in the transformer axis is totally different from 
the nature of the rotor circuits in the motor-field axis. The 
rotor ampere-turns in the former are neutralised, being in 
transformer relation to the primary stator winding, whereas 
the rotor ampere-turns in the latter are not neutralised. If, 
therefore, an E.M.F. of same magnitude and of relatively same 
phase is applied to the two circuits, not only the magnitude 
but also the phase of the resulting currents will be different. 

Then, again, if we take the case where the E.M.F. induced 
by. transformer action in the transformer axis of the rotor is 
exactly balanced by a back E.M.F. (due to rotation in the 
motor fieid) of same magnitude and. exactly opposite phase, 
then we obviously get no current in the transformer axis of 
the rotor, and, according to Dr. McAllister’s contention, we 
ought, under the circumstances, to have no current in the 
motor field axis of the rotor, whereas it must be plain to any 
one that the magnetising current in that axis will exist as 
before, its magnitude being due, as before, to the E.M.F. pro- 
rm by rotation of the rotor conductors in the transformer 

eld. 

I do not propose to say more on the subject until Dr. 
McAllister at least makes an attempt to refute the arguments 
I put forward in order to show the errors in his conclusions. 
The mere fact of repeating his statements is not likely either to 
alter my views or to strengthen his contention.—Yours, &c., 

London, Oct. 20. VAL. A. FYNN. 


A 


FIG. 1. Fie. 2, 


advance of CA. These two currents combine to form a resul- 
tant, 90 deg. in advance of OA and of maximum value equal to 
2 x InfV,,K x cos 30 deg.; that is, 27/ V. K ,/3. The remaining 
component is the capacity current from core A to the sheath 


of maximum value 227 “aK, also 90 deg. in advance of OA. The 
maximum value of the total capacity current leaving core A is 
thus 217 VpK /3+ anf 2K, which reduces to 2 J/8zfV, 


(К 22 If V is the effective P. D. between the cores and C 
the effective capacity current leaving a core in amperes, 
C=2V f V (к+ 5), 

It remains to express K and К, in easily measurable quan- 
| tities. This may be done, as is well known, by the following 
method. (a) Measure the capacity K, between one core and 
the remaining pair connected to the sheath; whence, by the 


simple laws of condensers, Ki -K +2K. (b) Measure the 
capacity K, between the three cores connected together and the 


{ K,. 
sheath, which gives K,=3K,. From these relations K,= i5 ; 
and к= - S. Substituting these values, we find that the 


total capacity current leaving one core per mile of cable is given by 
C= (Kk. = $) 


If K, and K, are measured in microfarads, the right hand 
side must be divided by 10*. This method may, of course, be 
applied to sheathed twin cables and to symmetrical four-core 
cables, but the above is the most interesting case.— Y ours, &c., 

J. DENNIS COALES. 

University College, Nottingham, Oct. 20. 


COAL CONTRACTS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: In reply to the question Mr. Walter A. Vignoles asks 
in your issue of July 6th, p. 457, whether any engineer has 
been able to make a coal contract with the calorific value as a 
basis, I can inform you that our coal contract for the electrical 
central station in Fiume is placed on the basis of the evapo- 
rating power. 

The contractor forthe supply of coal has guaranteed that we 
shall obtain sixfold evaporation as a minimum. 

We determine the quantity of feed water every 24 hours 
with our water meter, and ascertain also the weight of coal 
burnt during the same time. 

Every load of coal is tested in this manner, and we are 
authorised to reduce the price proportionately when the 
guaranteed quantity of evaporated water was not obtained. 

During two years only one load was subjected to a reduction 
of little Importance.x—Yours, &c., 

Fiume, Oct. 9. 


CAPACITY CURRENTS IN THREE. CORE CABLES. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : The following simple proof of the expression for cal- 
culating the capacity currents in a symmetrical three-core 
three-phase cable may be of interest to your readers. The 
method is so obvious and straightforward that it cannot, of 
course, be new, although I have not seen it published. It is 
simpler than those methods depending on the use of Max well's 
capacity and induction coefficients, though perhaps not quite 
80 rigorous or so general in application. Let A, B, C repre- 
sent the positions of the cores within the lead sheath S. Then 
each of these cores has three capacities, one with the sheath 
and one with each of the other cores. Let K, be the capacity 
between core and sheath, and K the capacity between core 
and core per mile of cable. Then in asymmetrical cable K, and 
K are each the same for each core, and they may be repre- 
sented diagrammatically by condensers, as in Fig. 1. The 


capacity current from each core consists of three components, | SIEGFRIED LASZLO. 
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PARLIAMENTARY INTELLIGENCE. 
— — 


The Metropolitan Electric Supply Bill was read a second time in the 
House of Lords on Wednesday last. 


LEGAL INTELLIGENCE. 


=== 


Crompton & Со. v. В. J. Nicholson & Oo. 


In the Lord Mayor's Court (London) last week,“ before the assistant 
jadge (Mr. F. S. Jackson) and a jury, plaintiffs sought to recover £16, 4s. 2d., 
the price of a dynamo. Defendants counterclaimed for damages for 
alleged defective workmanship. For plaintiffs it was stated that the 
dynamo was tested before delivery and found to be in working order, The 
driving of the dynamo was afterwards reversed by defendants’ customer, 
snd plaint: ffs suggested that in carrying out the alteration the defect com- 
plained of was caused. Defendants alleged that the alteration had been 
carried out properly and that the defect was due to negligent workman- 
ship. Defendants had remedied the defect and sent in an invoice to 
plaintiffs for five guineas in order to settle the matter amicably. The 
counterclaim represented the cost of putting the machine in order. 

The jury found for plaintiffs on the claim for £16. 4s. 2d., and on the 
counterclaim. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VAOANT AND FILLED. 


The Government of India require a signal engineer with know- 
ledge of interlocking and block working and a fair knowledge of 
electrical engineering, &c. Salary 600 rupees per month. Particu- 
lars until Nov. 5 from Director-General of Stores, India Office, 
Whitehall, London, S.W. See an advertisement. 

Applications are invited for the position of senior lecturer and 
demonstrator in the electrical engineering department of the Uni- 
versity of Birmiogham. Applicants must have had a university 
education and have been engaged for at least three years in a re- 
sponsible capacity with a first-class engineering firm, and for at 
least one year in scientific laboratory and teaching work at a uni- 
versity or technical school. Stipend £250 per annum. Applications 
to the secretary (Mr. Geo, Morley) by Nov. 24. See an advertisement. 


Neath District Council require a thoroughly experienced electrical 
Ker, to carry out the duties required for the efficient working of 
their four sub-stations, public lighting lamps, mains, &c. Applica- 
lions to the engineer of the Council, Mr, D. N. Davies, by Nov. 8. 
See an advertisement. | 


Кышы Urban District Council require a competent fitter and 
Find accustomed to all classes of machinery. Applications to 
: oo electrical engineer (Mr. J. Martin Blair), 180, Church- 
етом, Acton, W., by Oct. 31. See an advertisement. 

There is a vacancy for a technically-trained man in a patent 
agent's office in London. See an advertisement. 


le albam. (London) Council has appointed Mr. T. H. Moore col- 

5 i 155 ae ne at a commencing salary of £150 

Ns 83 candidat 8 | y annual increments of £10 to £200. There 

8 J. Joyce has been appointed additional collector to the 
ghton electricity department at £125 per annum, 


Mr. H. Calogreed f 2 2 

t Ae | у, of Cork, has been appointed charge engineer 
i 1 £91 per annum, to be increased to £100 at "Christmas. 
works, has nu third assistant engineer of Chesterfield electricity 
tricity works, ned the post of junior assistant at Wakefield elec- 


; € was presented with a travellin 
оге leaving Chesterfield to take up his ew. is qu E: 


— AÓAÁ ——— 


lighting ud future electric current will be supplied for private 
unit beyond. 201 Up to 1, O00 units per quarter and да. рег 


Alleged Directo 

; ту 
bir as “ publishe 
) - Kennedy at Ма 


0 conspiring to obtain 


Prauds.—The men Lawrence and Wade, 
r8," who were last week remanded on bail 
N uon Police Court on charges 
tisements 4 money by fraud in connection with adver- 
эж, tho ов e directories, again appeared on "Tuesday 
was charged win te, togethér with a inan named Dawson, who 
tile Directo similar ar practices in respect іо “ Dawson’s Mercan- 

The ev; a d Diaries," i | К 
Denis. pinas © disclosed remarkable systems of dealing with advertise- 
"0006 person employed by acoused as an ama nuensis, deseribed 


a process of altering dates on certain order forms by means of spirit. A 
canvasser named Rutt (employed by Messrs. Collingwood Bros.) gave evi- 
dence of having done work for Wade in connection with “ Dawson's 
Mercantile Directory” and the “Trades Directory of London and 
"Me J. ELE à 

Mr. J. E. F. HarL, advertisement manager of the Eagle Insuran Я 
said that early in 1904 he signed а form for an advertisement in prise 
and he described how this order had been made to do duty in several 
subsequent attempts to extract money from him. The following extract 
from Mr. Hall’s evidence is certainly instructive :— 

In October, 1905, a man called on him with an order form for a similar 
advertisement, and produced a cutting which he said was for insertion in 
„Collins's General Directory.” Believing he had given the order, he (Mr. 
Hall) paid 7s. 6d. About a fortnight later another man called, and simi- 
larly collected 20s. from him for an advertisement in “ Dawson’s Direc- 
tory.” In January, 1906, he paid 17s. 6d. for an advertisement in the 
Trades Directory of London and Provinces,” and 3s. in March for an 
announcement in Bryan's County Directories.” Noticing that the order 
form produced in the last instance was punctured by several pin-holes, 
his suspicions were aroused, and he put a private mark on it. Sabse- 
quently another man brought it to him with a cutting, supposed to be 
from another directory. Up till then he believed the directories were 
genuine and that the announcements had appeared. 

Prisoners were again remanded on bail, 


Asylum Lighting.—A L.G. Board inquiry was recently held at 
Clonmel Lunatic Asylum into the application of the Committee of 
Management for sanction to a loan of £2,900 for an electric light- 
ing installation. The committee urged that electricity would be a 
cheaper, healthier, and better method of lighting than gas. The 
consulting engineer for the installation is Mr. Lawless. 


Bath.—The electric lighting order of the Rural Council, which 
was obtained in 1904, has been extended for 12 months, but it is 
intimated that if nothing is done at the end of this time the order 
will be revoked by the Board of Trade. 


Beckenham,.—The Council have hired a Belliss-Siemens gone. 
rating set as a temporary reserve unit at £60 per month, with 
option of purchase by the Council, the hiring charge to be £125 a 
month if no purchase takes place. If purchased within six months 
the rent paid to go in reduction of the purchase money, which has 
been fixed at £1,480. 


Birmingham Engineering Trades Dispute.—A four days’ con- 
ference will take place at Birmingham next week between repre- 
sentatives of the Engineering Trades’ Employers’ Association and 
of the men, to which all matters still in dispute between the parties 
will be referred for settlement. 


Brighouse.—The Council decided on Wednesday to reduce the 
charges for electricity for lighting from 6d. to 5d. per unit, and for 
power from 5d. to 8d. for a consumption of over 40 units per 
quarter, with a minimum charge of 5s. per quarter. Along report 
was presented by a special committee recommending the establish- 
ment of a combined electric lighting and refuse destructor scheme, 
at an estimated cost of £25,000. The Council will discuss the 
matter at a future meeting. 


Brighton.—Last week the Lighting committee presented the 
report of the Local Government Board concerning the inquiry 
recently conducted by Mr. H. Ross Hooper into the application of 
the Corporation for sanction to borrow more money for the elec- 
tricity undertaking, together with a reply drafted by the town clerk 
(Mr. Talbot). 

The Council have acquiesced in the requirements of the Board as to 
separate accounts for all future loans, and pointed out that, though some 
of the accounts were overspent to the extent of £24,059, other accounts 
were underspent to the extent of £80,221, leaving a favourable balance 
of £6,162. The committee also undertook that as regards future loans 
sanctioned by the Board for the electricity undertaking, the present method 
of keeping the accounts of the expenditure of such loans shall be discon- 
tinued, and that separate accounts should be kept of the expenditure on 
all future loans; and that, provided separate sums are sanctioned for the 
various classes of work included in any loan, sach sums shall be expended 
only on the particular work in respect of which the loans have been 
sanctioned. 


Chile.—A concession for the provision and working of telegraph 
lines between Santiago and Iquique, in various branches, has been 
obtained by Mr. Arturo E. Price, of Iquique. 


Cuba.— The Cuban “ Official Gazette " of Oct. 4 contains copy of 
a decrce authorising Mr. R. A. Betancourt to construct and work 
an electric tramway at Camagüey. (The Gazette may be seen 
at the Board of Trade, 78, Dasinghall-street, London, E.C.). 


Dartford.— The Council will supply electric current for outside 
arc lighting (including trimming and carbons) at 844. per unit. 


Dublin.— The proposal of the Irish Electrical Agency to obtain 
Parliamentary powers to establish electricity works near Kings- 
town, Blackrock, Dalkey and Killiney is not meeting with support 
from all the interested Councils. Kingstown and Killiney support 
the application, Dalkey has deferred consideration of the matter 
pending an inquiry as to whether the Dublin U nited Tramways Co. 
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would be prepared to supply current in the district ; but terms 
cannot be arranged for the transfer of the Blackrock provisional 
order to the company. Negotiations have been opened between 
Blackrock and the Mersey Electric. Supply Co. for a transfer to the 
company of the Council's electric lighting order (1901) and for the 
erection of electricity works, &c. The company have, however, 
been allowed a month to formulate their plans and submit a deficite 
offer. | 


Dundee.—The Electricity committee оп Monday deferred con- 
sideration of the proposal to put down additional generating plant 
to supply current for the tramways. The tramway manager (Mr. 
Fisher) was instructed to ascertain from other Corpotations the 
price charged for current for traction, methods of generation, &c. 

The ‘city electrical engineer (Mr. H. Richardson) was autho- 
rised to apply to the Harbour Board for permission to make the 
necessary borings, with the view of determining the suitableness of 
the proposed site at Carolina Port for a new station. 


Dunfermline.—The consulting engineers (Messrs. Sayers & 
Caldwell) have presented their report to the Electric Lighting com- 
mittee in which it is stated that it would be for the benefit of the 
town to establish municipal electricity works rather than to take 
supply of current from the Fife Electric Power Co. It is probable 
that suction gas plant will be put down. 


Ealing.—The Electricity committee have offered to supply elec- 
tric current to the Ealing Hippodrome at 14d. per unit, provided 
the proprietors sign an agreement to take not less than 60,090 units 
per annum for a term of years. 

In future, instead of à minimum charge of 6s. 6d. per quarter 
being made to consumers irrespective of consumption, the minimum 
charge is to be 26s. per annum. | 

At the meeting of the Council last week, а communication was 
road from the Board of Trade with reference to the alleged noise of 
the tramcars, stating that the tramways company had informed the 
Board that the greater part of the corrugations in the rails had been 
ground down and the company’s maintenance gang was per- 
manently employed on the lines to remedy any defects that might 
occur. The company also stated that the alterations in the brake 
gear on the cars had now been completed The Council are, how- 
ever, still dissatisfied, and the town clerk and borough surveyor have 
been instructed to prepare a full statement on the subject. 


East Ham.—The L.G. Board have intimated that they are not 
prepared to sanc‘ion a loan in respect of wages paid to permanent 
employs of the Council in connection with the fixing of meters, &c. 


Electri: al Power in South Wales.—At a largely-attended meet- 
iag on Monday of customers of the South Wales Electrical Power 
Distribution Co. it was decided to accept the revised scale of charges 
recently put forward by the debenture-holders of the company, and 
consumers will now have the option of entering into contracts for 5, 
10 or 15 years. A meeting has been arranged for to-day (Friday) 


10 discuss and formally approve the draft agreement submitted b 
the debenture. holders. ii à Suivre ру 


Electric Cabs in Hamburg. —A company, entitled the Ham- 
burger Elektrische Droschken Automobil Gesellschaft m.b.H. 
(Hamburg), has been formed, with a capital of 500,000 marks 


(£25,000), for the purpose of constructing and working electric cabs, 
carriages, &c. | 


Exhibitions.—An exhibition of electric light fittings, heating and 
cooking apparatus, motor-driven machinery, &, will be held in the 
Grand А; uarium, Brighton, from Jan. 5 to 20, 1907, inclusive. 
The exhibition, which is being organised by the engineer and 
manager of the electricity department (Mr. John Christie), North- 
road, Brighton, will be held under the auspices of the Town Council, 
and no effort, will be spared to make it an oven greater success than 
the municipal electrical exhibition of 1902, to which over 70,000 
Visitors were attracted. Floor space will be allotted at reasonable 
rentals, and a supply of electricity will be furnished to all exhibitors 


at 14. per unit. Firms desirous of exhibiti А 
with Mr. Christie. X exhibiting should communicate 


An exhibition of electric motors, fittings, cooking aud heatin 
apparatus was opened at Sunderland by the mayor (Councillor F. 
ке on Monday. 

n declaritg the exhibition open Councillor Fostex said that while the 
кш department hoped to reap some benefit from electrical manufac- 
1 and contractors showing their wares, the consumers themselves 
A the opportunity of seeing how far electricity could be utilised for 

omestic purposes, Most of the industries of the town derived their power 
or light from the Corporation supply. 

Ald. W. Bruce, chairman of the Electricity and Lighting committee, 
said the exhibition was an outcome of a suggestion made at a conference 
аран ыр and was intended to bring before consumers the manner in 
Е ch electricity could be put to various domestic ar d othe: uses. About 
me years ago their engineer (Mr. Snell) introduced into the town th» 

Shak dae system by which they were able to offer to manufacturers and 
shipbuilders current at a price the committee would rever otherwise have 


pact able to generate it even for themselves. In ‘that short period they 


| sumers down to 3 


had advanced for industrial purposes in the shipyard from the 1,000 н.р. to 


the 10,000 n. p. in motors used in the last contract with Messrs. Doxfoid'a 
firm. That placed Sunderland at the top of the list throughout the 
United Kingdom so far as motor supply was concerned and in the matter 
of units sold they were well up the list. At the beginning of this quarter 
the Corporation had reduced the price of current to the smallest con- 
. per unit for lighting. Already numerous applica- 
tions had come in and they believed the exhibition would benefit not 
onlythe Corporation electricity supply department but also the contract ora. 

The electrical exhibition which was organised by the engineer 
and manager of Barking electricity works (Mr. Henley Howard), 
was, we are informed, a great success. The exhibition closed on 
Saturday last, the estimated attendance having been about 21,000. 

The chairman of the Electricity and Tramways committee (Councillor 
Crow) performed the opening ceremony on 18th inst., and among ths 
exhibitors were the following: Edison & Swan United Electric Light Co., 
who showed heating and cooking apparatus and fancy fittings; General 
Electric Co., heating and cooking apparatus and lamps; James Keith & 
Blackman, ventilating fans; British Prometheus Co., heating and cooking 
apparatus; G. Braulik, flame arcs and heating and cooking apparatus ; 
Electromotors Limited, electric hoist and motors; Crompton & Co., 
large geared motors and punka fans; Union Electric Co., flame aros, 
motors, controllers and switch gear; Drake & Gorham, Jandus arc lamp3 
and electric motors; Veritys, heating and cooking apparatus, arc lamp; 
and fancy fittings ; Siemens Bros. & Co., tantalum lamps; E. Beckwith, 
fancy fittings ; Н. R. Steele, shades and lamps; Sunbeam Lamp Co., 
lamps ; and D, Santoni & Co., flame aros. 

An extensive industrial exhibition will be held at Prague in 1908. 


A polytechnic industrial exhibition is to be held at the New Exhi- 
bi ion Hall, Dansie-street, Liverpool, from Dac. 1 to Feb. 2 nox’. 


A health, electrical and gas exhibition will be held at Connaught 
Drill Hall, Stanhope-road, Portsmouth, from Nov 5 to 27 next. 


Mr. W. A. Churchill, H.M. Consul at Amsterdam, states that 
particulars as to tariffs, regulations, &c., for the guidance of intend- 
iog exhibitors at the internat‘onal exhibition of motors, machinery, 
&c., to be held at Amsterdam in August and September next, can 
be obtained from Mr. Th. Müller Massis, 857, Heerengracht, 
Amste dam. 


The President of the Board of Trade (Mr. Lloyd-George, M.P.) 
has appointed a committee 

“To inquire and report as to the nature and extent of the benefit 
accruing to British arts, industries and trade from the participation of 
this country in great international exhibitions ; whether the results have 
been such as to warrant H.M. Government in giving financial support to 
similar exhibitions in future; and, if so, what steps, if any, are desirable 
in order to secure the maximum advantage from any publie money 
expended on this object.” 

The members of the committee are: Sir Alfred Bateman (chairman), 
Sir James Kitson, M. P., Sir Swire Smith, Messrs. A. Wilson For, C. A. 
Harris, Algernon Law, Malcolm Ramsay, and S. J. Waring. Mr. U. F. 
Wintour, of the Board of Trade, will act as secretary. 


| Finland.—The Allgemeine Elektricitiits Gesellschaft, of Berlin, 
has obtained, through its Stockholm branch, the contract for the 


erection and equipment of electricity works and the construction of 
electric tramways in Abo. 


Forthcoming Book.—Archibald Constable & Co. will shortly 


publish * Electric Railway Engineering,” by H. F. Parshall and 
Н. М. Hobart. iium WM | а 


Grimsby.—An unopposed inquiry was held оп Wednesday into 
the application of the Council to borrow £1,350 to complete the 
equipment of the new scavenging depot, by installing electric 
motors, wiring the buildings, &c. 

The Corporation have decided to grant special terms to wiring 
contractors in the district for the supply of electricity, as some of 
the current is used for show-room and advertisement purposes. 


Hackney (London).— The Electric Lighting committee report 
that the storage battery, which was put into commission on Ost. 31. 
1901, has been, in order to make the best use of the energy provided 
by the destructor during the daytime, charged and discharged twice 
per day, so that the plates have lived the life of a battery used 
normally once per day for 10 years. Many of the plates are now 
in bad condition and the time has arrived when the old positive 
plates must be completely renewed, at an expenditure of £1,800, 
Which will be met out of reserve. Four additional distributor cables 
are to be included in the new estimates for aro lamps and cables. 
A summary of the estimates is as follows: Public lighting account, 
flame arc lamps, pillars and gear, £3,900; mains account, aro 


P UY сев. £4,796. 12s. 0d ; mains aczount distributor cables, 


Hoylake and West Kirby.—A loan of £2,000 for mains and 
services lias been applied for by the Council. 


Iford.—Aſter Christmas a reduced scale of charges for electric 
current for private lighting will come into force. 


An inquiry was held last week into the application of the Council 
for permission to borrow £10,000 for electric lighting oxtensions. 


Й Manchester.—The Council decidéd on Wednesday to promote a 
bill in the next session of Parliament to authorise the construction 
of a number of additional tramway lines. 


Newcastle-on-Tyne.—Tho Corporation on Wednesday decided 
to construct an extension of about 2,000 yds. of tramway at a cost 
of £20,845. Powers are to be obtained to construct further tram- 
ways in Heaton, J esmond, &c., at a cost of £24 388. 


Perth.—The burgh electrical engineer (Mr. John Lambert) has 
taken a wise step in occasionally throwing open his station for їп. 
spection by ratepayers and in exhibiting some of the latest types of 
lamps, fittings, &. Four “ Excello” flame lamps were fitted up, 

e inside the station building and one outside, and considerable 


interest was shown by a number of visitors on Tuesday. 


The clerk to the Council (Mr. Јонм W. BENTON) pointed out that Ilford 
was a growing neighbourhood, and that with the development of the 
district there was an increasing demand for electrical energy for lighting 
and poseer. 


Italy.—Statistics recently compiled by a Special Commission 
place the total amount of water power available Íor motive-power 
in Italy at about 5,000,000 H.P. Of this total it is esti- 
mated that 2,642,000 н.р, could be obtained from waterfalls, of 
which there are 24,486 capable of utilisation, while the large rivers 
would be capable of supplying about 767,000 H. p., of which 175,000 H. p. 
is already utilised, the Tiber clone providing for 500,000 H. P., of which 
only 100,000 Н.Р. is at present used. 


Licht Railways. — The County of Middlesex Light Railways 
(Extension and Lands) Order (authorising the construction of a line 


by Nov. 16. 

"Cima ЯЯ County Council have decided to advance £28,500 
(ander the terms of the Light Railways Act, 1898) to Llandilo & 
Lampeter Light Railway Co. towards the cost of constructing a 
light railway in the Llandilo, Llandovery, Llanbyther and Lampeter 
districts, Cardiganshire County Council have already voted 
£9,000 and the District Councils in the county £10,000, while the 
District Councils of Carmarthenshire have voted £10,000. The 
wal cost of the line is put at £293,000. 


Limerick.—An inquiry took place last week into the application 
of the Council for permission to borrow £5,000 for extensions of the 
electricity works, 

Technical particulars were eupplied by the borough electrical engineer 
(Mr. J. Gallinagh), and the mayor (Ald. Joyce, M. P.), who also gave 
evidence, thought the plant should be doubled. 

Mr. P. Bovexe pointed out how important it was to small industries to 
hare elestrie power, St Ita's shirt factory was unable to meet the 
demand for its goods until electric power was introduced, but it was now 
able to compete with manufacturers across the Shannon. 


London County Council.—At Tuesday's meeting the adjourned 
report of the Highways committee Riving the account of the tram: 
zs undertaking for the year ending March 81 were submitted and 

owed a net surplus of £31,249, 6s. 11d. Consideration postponed. 


years. 


Presentations. — Lancaster electricity and tramway staff have 
presented а dressing case to Mr. Hamilton, chief assistant electrical 
engineer, on his departure to take up a London appointment. 
The National Telephone Co.'s Staff Benevolent Society held an 
evening concert at Caxton Hall, Westminster, London, on Wednes- 
day, during which a presentation was made to Mr. C. B. Clay (one 
of the founders of the society) upon his completing 25 years service 
with the National Co. ; 

The Metropolitan Storea Manager (Mr. H. Davis), in the course of some 
remarks, pointed out the invaluable services Mr. Clay had rendered to 
the company, both as a pioneer in the Northern Counties and as super- 
intendent of the Metropolitan district, 

The presents, consisting of two armchairs, an illuminated address, 
illustrations of the company’s offices, and a billiard table, were, with the 
exception of the latter, amateur work of members of the staff. 

Мг, Cray thanked the staff heartily for their kindness. 

The Metropolitan office staff of the N ational Telephone Co. have 
presented an American roll-top desk and chair to Mr. C. F. Moor- 
house, who is leaving to take charge of the Sussex district. 


Personal.— Mr. R. L. Gamlen, engineer and manager of the 
Lancashire Electric Power Co. has obtained an important appoint. 
ment abroad, and has, therefore, resigned his present position. 


Capt. Henry B. Jackson, R.N., F. R. S., M. I. E. E., Controller of 
the Navy, and one of the Lords of the Admiralty, has been pro- 
moted to be Rear- Admiral. Admiral J ackson is well known as an 
expert in wireless telegraphy. 


St. Pancras (London). — The borough electrical engineer (Mr. 
8. W. Baynes) has submitted to the Electricity committee a scheme 
of thermal storage on the Druitt Halpin system, which (the report 
states) would enable him t drive the new turbines from the old 
boilers and thus avoid the expense of an additional boiler house, 
boilers, steam pipes, &c. | 
Mr. Baynes proposes to ereot above each boiler a large storage vessel 
of sufficient capacity to provide the necessary water to carry the under- 
taking over the peak load, which at St. Pancras is about three hours. 
During this time the supply of cold water from the pumps is cut off, and 
boiling water, saturated with high temperature steam, is fed into the 
boilers, In practice it is found that when boilers —particularly those of 
the water-tube type—are fed with water at this high temperature the 
heating surface of the boiler is much more effective, transmitting heat at 
a much higher rate to the water, and, as a consequence, the fire grate area 
is more etlicient, the combusti:n quicker, and the rated output of the 
boiler at leastdoubled. Data collected by Mr. Baynes from other London 
Stations supports him in his views. He reports further that he has ob- 
tained an estimate from the inventor of the system (Mr. Druitt Halpin) 
to instal thermal apparatus capable of feeding the boilers with 20,000 Ib. 
of water per hour for three hours (including delivery, erection and the 
necessary girders, but excluding foundations), for £2,345. The cost of 
the foundations would be about £300, making a total cost of £2,645 for 
applying thermal storage to the four Babcock & Wilcox boilers at King's- 
road works. On the other hand, four new Babcock boilers, with the 
necessary new buildings, would cost £13,716. Therefore by the adoption 
of the thermal storage there would be a saving in capital of £11,071. 

The committee have approved Mr. Baynes’ suggestions. 

Southampton.—The charge for electric current for power has 
been reduced to 2d. per unit. 

Spain.—The “ Madrid Gazette” of Oct. 18 contains a copy of a 
decree authorising the Compania de Tranvias Eléctricés de Murcia 
to substitute electric for animal traction on its tramway between 
Murcia and Palmar. 


Stafford.—The borough hall is to be wired for the electric light, 


Stoke-on-Trent.—An inquiry was held on Tuesday into the 
application of the Corporation for power to borrow £1,998 for 


Electric Power Bill. It was recommended by the Highways committee 
npe given of the Council's intention to consider on Nov. 6 a 
der that it shall Promote legislation relative to the supply by, the 
Bell of electrital energy in London and certain surrounding districts, 


б. AMWAYS.— Stepney (London) Council have this week 
their decision not to sanction the adoption of the over- 


ini iui pong 9 End and Bow. roads between 


x tudlow.—Satisfactory Progress has been made with the erection 


: ‚ Crompton dynamo, driven by а 50 h. H. P. Crossle 

А 1 д , H. P. y 

ah TE with suction 888, and a battery of Premier ac- 
td the canteen: 6 have been supplied by W. T. Glover & Co., 
t Arastrong, of Brig a Installation of the plant were Edwards 
„йош Labour Dispute. — The strike of car builders at 
Tuesday pag oa works continues, The Leicester Trades Council on 
licensing ie ч resolution « that the action of the Loughborough 
Co., be brought tn en, in granting a private licence to the Brush 
ol the National L s notice of the Home Secretary and the leader 
net a QUE party Some of the delegates advocated a 


into the works 0 h ; y» 
tember of 1, Over the Brush Со.'в private siding, but a 
ings n Society of Railway Servants pointed out ilit as the 
meant: ^5» 8 Protest would be of small purpose. 
directors to pra 010 strenuous efforts are being made to compel the 
grant the men’s terms by induein icipal t 
ents not to lace y 28 municipal tramways 
Г Б orders for cars with the Brush Co., and 
Zito їйї concessions ів being used to intimidate the directors 


Маш 8 

меце Со election Meeting at Nottingham on Tuesday 

ше had that ies Mellor announced that the Tramways com. 

new cara whic ооп declined to place a contract for portions 

o, because E needed for the Sneinton route with the 

"bin the gi SJ “did not consider the company came 
clause of the standard rate of wages.“ 


further generating plant at the electricity works. The electrical 

АР, Lundberg эы exhibited at Milan Exhibition, 1906 :— engineer (Mr. P. j. B. Tiddeman) gave evidence in support of the 
Шш, Bros, two Gran gold medal for electrical арра. at 18 "application, which was unopposed. 

"rell & Со jp a тад | Tynemouth.—The Electricity committee have appointed a sub. 


Ltd.), diplom s' 107 electrical instruments 
) diploma of honour, committee to consider and report upon the following proposals : 


— 
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That a commercial manager be appointed to canvass for orders and 
advertise the undertaking; that a scale of discounts graduated 
according to consumption be adopted; and that arrangements 
should be made, if desirable, for the letting out of electrical plant on 
hire. 

Mr. Gadsby, consulting engineer for the North & South Shields 
Electric Railway, having inquired as to whether the Corporation 
could supply current for the line and upon what terms, the matter 
has been referred to a sub-committee. 


West Ham.—Last week Мг. H. Ross Hooper resumed the Т.С: 
Board inquiry into the application of the Corporation for sanction 
to borrow £75,651 for extensions of the electricity undertaking. 
The inquiry was opened in April last, and adjourned to enable cer- 
tain particulars to be prepared by the borough electrical engineer 
(Mr. A. Hugh Seabrcok), who was then recently appointed to 
West Ham. 

Mr. Hoorzn said that it appeared that the application covered plant 
and material which had been included in a previous loan. Since the 
first sitting he had, in conjunction with the electrical engineer (Mr. 
Seabrook) and the borough treasurer, spent tome time in going through 
the whole of the account: of the electricity department to ascertain the 
financial position of the undertaking. Of the amount applied for 
£58,017 was for new works and £17,634 for excess expenditure. Of the 
new works, £17,505 was for additional plant, £17,212 for the Silvertown 
extension, and the] balance (£23,300) for mains, services, &oc., during the 
next three years. Of the excess expenditure, £4,308 was in connection 
with the old Abbeg Mills station and £13,826 related to the Canning 
Town station. He wished to say that there had been no attempt on the 
part of those responsible for the undertaking to hide what was being 
done. There had been an endeavour, and he felt sure one that had 
entailed very considerable work both on the electrical engineer and the 
borough treasurer, to get at an absolutely sound position and true state 
of affairs in regard to the electricity undertaking, and he trusted that 
his hearers would feel assured by the end of the inquiry—whether the 
result was satisfactory or not—that an attempt had been made to show 
exactly what the true position was. 

The deputy town clerk (Mr. Оковок E. Нил„клвү) expressed his thanks 
to the inspector for his kindness and courtesy to the officials in the pre- 
paration of the particulars. 

Mr. A. Huon SEABROOK, іп a statement which he read, explained the cause 
of the adjournment, and stated that it took him six months to get together 
the details and information necessary to show the amounts estimated, 
sanctioned and expended, and the amount of excess and saving over the 
detailed items included in the sanctions, and it had been necessary to go 
back to the commencement of the undertaking in 1898, The excess 
quoted included all expenditure on the undertaking to March 31 last, 
although much of that expenditure was on works outside the original 
estimates, and might have been made the subject of a separate appplica- 
tion. As regarded the amount now required for new work, the necessity 
for it was the increase of business. The traction load was 1,500 kw. 
last winter, and they had only 1,500kw. of plant installed; it was 
therefore necessary to supplement that by means of motor-generators, 
The maximum load on the power station the year before last was 
2,572kw., and last year 3,800kw., an increase of 728kw. The 
total plant installed is 5,700kw., and 4,000kw. available for use 
at any one time. The total connections to the mains for light, 
power and traction was over 8,000kw. Owing to reductions in price the 
use of electiicity was very rapidly increasing, and there would be a maxi- 
mum load of considerably over 4,000 kw. this year. During last year over 
6,000,000 units were sold, an increase of 50 per cent. on the year, and 
since January last arrangements had been made with new consumers to 
supply over 1,000,000 units per annum. Negotiations were now proceed. 
ing, with every prospect of conclusion, for a further supply of over 
1,000,000 units. In addition, agreements had been concluded enabling 
them to supply in Silvertown, which district, supplied entirely, would 
require some 15,000,000 to 20,000,000 units. He estimated that they 
should obtain a business of about 5,000,000 to 6,000,000 units annualiy 
within two years. Two consumers alone had agreed to take 2,000,000 units 
perannum. There were also negotiations pending for а supply in bulk of 
900,000 units per annum. Those supplies were all wholly within the 
Corporation's boundaries. 

Mr. Beabrock and the Borough Treasurer having answered a number of 
questions relating to the financial condition of the undertaking, the charges 
made to the Various customers, the assessment of the undertaking, &c., 

Mr. Hooper then dealt with the application for £58,017 for new works, 
and Mr. SEABROOK explained that the plant was required owing to the 
rapidly increasing demand for electricity for general power purposes and 
for Silvertown, A new 2,000kw. machine was required, and the contract 
price of this was £7,421. Another item was required for workshop 
tools, Ko., and it was pointed out that the intention was to employ 
municipal workn ea for work which had been formerly put out. Last 
year £3,324 was paid for repairs out of revenue. The department had 
men dismantling and re-erecting, and they had to stand by while outside 
men carried out the repairs. It was proposed to use them now con- 
tinuously. They had the workshop and оп! y wanted the tools. 

Mr. Seabrook then explained what was being done with regard to the 
extension of electricity supply to Silvertown, and said that Silvertown 
would have been supplied long before but for the difficulty of getting the 
cables through, That difficulty had been overcome by using an old sewer 
which the borough engineer had turned into a cable conduit, There was 
an enormous demand for electricity for power in Silvertown. The time 
of consumption of electricity in that district was peculiar. It was largely a 
factory district, and the consumption of electricity would be going on 


over the whole 24 hours. In regard to the £23,300 for distribution, Mr. 
Seabrook stated that at the prices they were charging a year ago customers 
were being disconnected, but since the reduction old customers had oome 
back and many new ones were continually coming in. | 

The excess expenditure was then dealt with, and а number of questions 
were answered by the Borough Treasurer as to temporary bank loans, 
interest and sinking fand, &o. The inquiry closed, after a hearing which 
had extended over six hours. 


Works Driving.—Butlers Trustees (Ltd.), engineers, have re- 
cently decided to run their works at Stanningley, near Leeds, entirely 
by electricity from the mains of the Yorkshire Electric Power Co. 
The firm is one of old standing, and is at present equipped with a 
number of isolated engines added from timé to time as the works 
have grown. The company have for some time had the change 
under consideration, The motor contract has been let to Wilson, 
Hartnell & Co., Leeds, and motors aggregating 650 H.. will be 
installed. | 


Worthing.—The following scale of charges has been fixed for the 
supply of current for heating :— 
rom April 1 to Sept. 30, 14d. per unit; from Oct. 1 to March 31, 14d, 
per unit, except between 5 p.m. and 8 p.m., when the charge will be 24. 
r unit. 
en competent canvasser is to be employed for two months for aiding 
the development of the business of the electricity undertaking. 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Bradford. — The annual report of the manager of the tramways 
(Mr. C. J. Spencer) states that the route mileage under control is 
nearly 64 miles, and the tramways serve a population of about 
824,000, including over 40,000 outside the city. 

The number of passengers carried during the year ended Aug. 31 was 
45,866,030. The car mileage increased from 4,975,080 to 5,074,547, and 
the receipts from £221,118 to £227,840. In futare the price of electricity 
for traction is to be 14d. instead of 1d. per unit and the question of run- 
ning through from Bradford to Leeds is under consideration. The cost 
of putting down a third rail in order to overcome the difficulty of 
gauge is high, and practically prohibitive, but experiments are being tried 
with a special type of truck designed to run over different gauges on 
tramlines. The granting of an annual holiday of six days, with pay, to 
employés will cost £1,062, 740 men being affected. During the year 
£1,601 had been paid as bonus to drivers and conductors in respect of 
periods worked without irregularity of any description, and 93 per cent. 
of the men have received such bonus. Of the 59 persons knocked down 
by cars 57 were picked up safely by the lifeguards, In the parcels 
department 478,214 parcels were carried, an average of 9,196 parcels per 
week, and the amount received for carriage was £4,035, which, after 
deducting expenses, and allowing 10 per cent, depreciation, left £526. 


‚ Edinburgh.—The annual report of the inspector of cleaning and 
lighting states that on May 15 the city was lighted by 5,033 ordinary 
gas lamps, 5,085 incandescent gas lamps and 1,052 electric arc lamps, 
while in common stairs there were 11,802 jets. 

The cost was £45,700, an increase of £2,493 on the year, due to the 
extension of incandescent gas lamps and the growth in the number of 
stair lights. The more effective lighting of the streets has, it is said, 
been met with general expressions of appreciation. The outlook for the 
moment is in the direction of converting the whole of the existing flat- 
flame burners throughout the city into incandescents, and there is a move- 
ment on foot for the introduction of eleotric light into common stairs. 


Marylebone (London).—The revenue account of the electricity 
undertaking for the quarter to June 30 showed a credit balance, 
after providing for working expenses, of £19,829. 

1,483,514 units were sold, at an average price of 4:8d. (including meter 
rental) and brought in £29,647, Generation expenses totalled £4,826, 
distribution £1,802, management £2,468 and miscellaneous £1,309. In- 
terest, sinking fund and suspense account applicable to the June quarter 
would amount to £15,154, leaving a credit balance for deferred sinking 
fund, depreciation, &., of £4,675. The cost per unit sold was 1°4391., 
against the estimated cost of 1:6264. and against an average cost in the 
case of the whole of the other municipal und ertakings of the metropolis 
of 1:654. High costis due almost entirely to the enormous mass of work 
arising out of change of pressure, 


Newcastle-on-Tyne. —The accounts of the tramways department 
for the year ended March 81 were presented to and adopted by the 
Corporation on Wednesday. 

The net profit was £18,703. 168. 1d., which the committee recom- 
mended the Council to place to depreciation. The income had been 
£196,996. 8з. 9d., compared with £197,493. 98. 9d. Working expenses 
had been £105,933. 14s, 84., leaving £91,062. 14s. 1d. Interest absorbed 
£32,652. 2s. 6d., and, after including rents, taxes, depreciation, &c., the 
balance was £52,553. 128. 4d. Sinking fund required £33,209. 7s. 3d., 


cost of raising loans and provisional ord . 9s. 1d., leavin 
£18,703, 168. ld. P orders was £640. 9з. 1d., leaving 


 Swansea.—The report of the elective auditors for the past year 


states that there was a deficiency of £40 h king of the 
electricity works, y of £40 on the working o 
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TELEGRAPH AND TELEPHONE NOTES. 


Woodstock (Cape Colony) Corporation want tenders for public 

and private lighting for five years. Particulars from Messrs. J. C. 

Municipal Telephony.—In the course of the debate on the pro- | Mackinley & Co., 27, Walbrook, London, E.C., to whom tenders 
posed sale of the Hul! Municipal telephone undertaking last week, 
it was (as will be seen from the report of the proceedings we publish) 


by Noy. 28. 
Portsmouth Corporation invite tenders for suppl , erecti 
stated that the Postmaster-General was in favour of renewing the n ang 
licences of municipal telephone undertakings, but Mr. Sydney 


maintenance of electrically-driven centrifugal storm water pumps, 
with switch gear and accessories. Tenders by noon Nov. 15. 

Burton, to whose notice the matter was brought, now states that 

the statement attributed to him is not correct. 


Northampton Corporation want tenders by first post Oct. 29 for 
In the communication from Mr. Buxton it is stated that he has 


12 "e dois ТЫРЫ (1,500 tons) of steam coal to the electric tram- 
: : : А ways department. 
received the representatives of the various corporations holding telephone | 
keences on several occasions during the past year, and has been at some London County Council want tenders by 10 ат. Nov. 5 for 12 
pains to explain clearly his views and his pcsition in regard to the | months’ supply of stores, including electric fittings, cables, iron and 
question of mers) He mat always stated that pe had not a ne hand | steel, ironmongery, tramcar fittings, oila, engineers' goods, &oc. 
as regards this question, and that any extension of the municipal licence ; mmi | 
nd 1911 would, under the Telegraph Act, 1899, entitle the National 5 5 3 асле by оа for 
Telephone Co. to a similar extension of their licence for the same area, : ; Plates, «с. Specification 


Under the agreement of 1905 between the Post Office and the National from the borough engineer. 

Company, for the purchase of the company’s system in 1911, the compan Tenders are wanted by noon Nov. 9 for supply of overhead and 
could claim payment for goodwill in those cases where the licence h underground cables, switchboards, &c., and wiring for the electric 
been end 1 Ө pronon: ЗЕ үш ш renewal ow e lighting of five villas at Purdysburn Asylum, near Belfast. 

a municipality would, therefore, considerably benefit the company with. i ; 

oat any expenditure on their part, and without any return to the Govern- e 1 8 for machinery and 


ment, The case of the municipalities must, therefore, be left for con- | . 

eration in 1011, and Mr. Buxton states that he will take no action now | The East Indian Railway Co. (Nicholas-lane, London, E.C.) want 
which would tend to tie the hands of the Postmaster-General five years | tenders by noon Oct. 81 for supply of arc lamp globes and carbons, &c. 
hence. The chairman of the Tender Board, Cape Town, will receive 


tenders until noon on Nov. 98 for supply of dry cells (oblong, 8 in. 
by 14 in. by 6 in. high, regenerative or non - regenerative) for nine 
months from Feb. 1 next. Forms of tender, &c., from the Con- 
troller of Stores, G. P. O., Cape Town. 


The Madrid Gazette of Oct. 16 contains a notice stating that 
tenders will be opened on Nov. 29, at the Casa Consistorial, Aviles 
(Spain) for electric lighting in that town for 20 years. The annual 
rental which will be paid by the municipality, is 10, 200 pesetas 
(about £371), or such lower figure as the competition may elicit. 
Conditions of contract are given in the “ Gazette. А provisional 
deposit of 8,284 pesetas (about £119) is required. 


TENDERS REOBIVED AND AOOEPTED. 


St. Pancras (London) Council have received the following tenders 
for 148 arc lamps for street lighting extensions :— 

Gilbert Arc Lamp Co. (accepted) £754, 168. and (alternative) £678. 8s. ; 
British Thomson-Houston Co., £555; Rumney & 00 £584. 12s.; 
Johnson & Phillip:, £589. 10s, 9d.; Crompton & Co., £606. 10s. ; Oliver 
& Co., £666; Improved Electric Supplies, £700 ; Brockie-Pell Arc Lamp 
(Ltd.), 2703; Ewart & Co., £722. 108.; Veritys Limited, £728. 18s.; 

ew Century Aro Light Co., £888; General Electric Co., £925; Walsall 


Electrical Oo., £1,221. 


Marylebone (London) Council have accepted the tender of Cory 
& Son for 12 months’ supply of coal. Shipley double. soreened nuts 
(1) by rail, 12s. 9d., (2) by water, 12s. 1d.; Griff peas (1) 11s. 7d., 
(2) 10s. 11d. ; Cowdenheath double-screened nuts (2) 18s. 8d. ; Acton 


Swansea municipal telephones department showed a gross profit 
of £1,965 for the past year, and after providing for interest and sink- 
ing fund the net profit was £584, against £286 for the previous year. 

On Monday the formal transfer of the Brighton Municipal tele. 
phone petri to the Postmaster-General took place, when the 
chairman of the Telephone committee (Councillor Lintott) received 
from Mr. Ogilvie, of the Post Office Telephone Department, a 
warrant for £49 000. 


Telephone in the Bahamas.—By an Act of the Legislature in 
sesion 1905-6, a telephone system has been established in 
the island of New Providence, the telephone authority being the 
Governor in Council. A telephone exc ange is being erected in 
the city of Nassau. 


= 
TRADE NOTES AND NOTICES, 


TENDERS INVITED. 


19904 (London) Borough Council invite tenders for one 
кш. dynamo and accessories. Specifications, &c., may 
мса at the offices of the consulting engineer, Mr. Robert 
Ser х (Robert Hammond & Son), 64, Victoria-street, S. W., and 
Gi V. A. Wilian ne ош. prune to the town clerk 
do ; Town ; Hackney, .E. 
ipm. Nov. 22. Seg also an advertisement. 8 


The directors of the Caledonian Railway Co. invite tenders for 
l, 1907, including 


supply of is for 12 months from J an. 
Dg material and fittings, tel i / 

tans, is "um diarubber, . iil egraph appliances, tele 
shovel, And packings, € oils and grease, screws, 
ta td lf etis qu il шор d 
of tender from the stores superintendent 

Wir. John Fergusson), Charles-street, St. 5 


à d by Monday, Nov. 5. See also an advertisement. 
lr supply of of the Great Western Railway Co. invite tenders 
telegraph m stores for 12 months ending Nov. 80, 1907, including 
tools and t joa Apparatus (insulators, &o.), iron work and 
electric lam rab drysalteries, electric light carbons, incandescent 
IPs, bs glass, acids, alkalies, &., oils and turpentine, 
bolts and nuts, до тоон, adde МА юру, locks, rivets, 

EN , 688 
» Paddington Station, London, W., by Cel. 2. VL 
{ endlebury Urban Diatri 1 inv} 

or: (1 : «FJ Urban District Council invite tend 
And 0 без tion buildings, (2) l.-t., d.-c. switchboard, (8) Шыу, 
Electricity аш meters. Tenders to the Chairman of the 
Yor. 8, : Council Offices, Swinton, Manchester, by 


Manchester * 
delivery and Electricity committee invite tenders for suppl 
dude ele erection at Stuart. street enerating station of one 500 . 


rnator, complete wi ^ 
Chairman of © with condensing plant. Tenders to the 
014 inst, me committee, Town Hall, Manchester, by 10 a.m. 


Erith е 
tank, Council want tenders 


by noon Oct, | 
Шр y D Oct. 29 for water stóragó 


ke., at electrici 19 plant, steam-feed pump, pipgwork, 
conde: У Works, and for rem, к, P: pipgwork, 
j pumpe, &0. 


r removal and re- erection of existing 


i 


guttapercha goods, balata 


Hall and Methley washed nuts (2) 14s. 8d. 

Marylebone Council is to purchase 5,000 maximum demand 
indicators from the Reason Mfg. Co. for £7,610 net. The amount 
due for hire for these to Sept. 80 was £2,486, and the amount 
previously paid for hire £1,500. By the terms of his agreement 
with the Council the consulting engineer (Mr. Arthur Wright) 
refunds to the Council any royalties or other benefit which he may 
receive by virtue of his interest in the Reason Co. 


Bolton Electricity committee have accepted the tender of the 
British Insulated & Helsby Cables for the supply of scrap copper ; 
that of J. Musgrave & Son for steam bend piping; and that of 
Talbot & Son for the erection of a supply station at Green-lane. 


Stepney (London) Council have accepted the tender of J. Rich- 
mond & Со. for pipework at £87, that of S. Denison & Co. fora 
16 ton motor-waggon weigh bridge (without relieving gear) at £75. 10s. 

Brighton Council have accepted the tender of the Reason Mfg. 
Co. for two electrolytic meters at 258. each, with a five years’ 
guarantee. 

Burnley Town Council have accepted the tender of Ed. Bennis 
& Co., Little Hulton, for one of their stokers for a new 30 ft. by 8 ft. 
Lancashire boiler. 

The Cleveland Bridge & Engineering Co. have obtained a con- 
tract for the erection of voal-handling plant at Port Sudan. The 
plant will consist of four transporters, each electrically controlled. 

Brynamman & District Electric Supply Co. have placed an order 
for a battery of 118-600 ampere-hour cells with the D.P. Battery Co. 


Southend-on-Sea Council have accepted the tender of Callender's 
Cable & Construction Co. for extra cable. 


Dartford Council have accepted the tender of Johnson & Phillips 


for feeder cable at £277. 


Hackney (London) Council have placed an order with the Tudor 


! Accumulator Co. for 8,000 positive battery plates at 128, each. 


72 


"THE ELECTRICIAN, OCTOBER 26, 1906. 


ее —_—_—————————Є——Є——————-—- 


The Baden branch of Messrs. Brown, Boveri & Co. bave obtained 
an important contract from the Deutsche Uberseeische Elektricitäts 
Gesellschaft, a company formed originally by the A. E. G., of Berlin, 
to exploit electrical business in South America. "e 

The Deutsche Uberseeische Elek. Ges. has large interests in Val- 

ariaso, Buenos Ayres and Monte Video in connection with electric 
lighting and traction undertakings. Some time ago Messrs. Brown, 
Boveri & Co. supplied the company with the turbo-alternators (two ot 
4,500 kw. each and one of 3, 300 kw.) for their Buenos Ayres electricity 
works, and the performance of these plants was such that when it was 
decided to build a new power station tho Baden house of the firm secured 
the order to build the electrical plant. The new power station to be 
erected in Buenos Ayres will be one of the largest in the world, being 
designed for a total output of 100,000 kw. The first instalment of plant 
will consist of five turbo-alternators, each of 7,500 kw., at 750 reva. per 
min. and 12,500 volts, and each having an overload rating of 9,000 kw. 
for two hours, also two turbo-dynamos of 1,000 kw. each, and various 
smaller machines, Two out of the above five alternators will consist of 
a turbine of 10,000 н.р. normal rating, driving two generators, each of 
7,500 kw., the one being designed for 25 cycles and the other for 50 cycles. 
The total weight of such a set is 376 tons. The whole of the electrical 
material, as well as two of the 10,000 k. p. turbines, will be built at Brown, 
Boveri & Co.’s Baden and Mannheim factories, and the remaining tur- 
bines will be built by Franco Tosi, Legnano, Italy, who are licensees of 
the firm for steam turbines. 


BUSINESS NOTIOES. 


We are informed that the Sloan Electrical Co. have been appointed 
agents in Lancashire for the Perfecta Seamless Steel Tube & Conduit 
Co., and are keeping a stock at their Manchester premises, 16, John 
Dalton-street. 


L. E. Wilson & Co., 20, Cross-street, Manchester, have been 
appointed sole selling agents for the United Kingdom of the Otto 
flame arc lamp. 


The Société anon. Kryptol, of Antwerp, informs us that it has 
resumed, all the patents and other rights concerning the Kryptol 
electric heating system for Western Europe, the United Kingdom 
and British Colonies, Sweden, Norway and South America. The 
Kryptol apparatus will be partly manufactured by the Norddeutsche 
Maschinen-und Armaturen Fabrik and partly bythe Kryptol company 
at Antwerp. The company also intends to put on the market, in 
addition to Kryptol apparatus manufactured by the German Kryptol 
Co., new types of apparatus, &c., including furnaces for industrial 
purposes and heating apparatus for medical use. The company has 
a branch office at 49, Queen Victoria-street, London, E.C. 


BANKRUPTOIES, LIQUIDATIONS, &c. 


Under the failure of Chas. Leonard Ford (deceased), electrician, 
Woodley, Stockport, the unsecured liabilities are £600, 


John Edwd. Austin, formerly electrical engineer, of 27, George- 
street, Portman-square, and 40, Upper Baker-street, London, W., 
has been adjudicated bankrupt. The first meeting of creditors will 
take place on Nov. 5 and the public examination on Nov. 28 at 
Bankruptcy-bldgs, London, W.C 


Frank Johnson, electrical engineer, &c., Long-lane, Billesd n, 
Leics., has been adjudicated bankrupt. First meeting of creditors 
Oct. 81, at 1, Berridge-street, and public examination on Nov. 23 at 
the Castle, Leicester. 


At Bradford County Court on Wednesday Albert E. Butterfield, 
electrical engineer, &c., 4, Saltaire-road, Shipley, was examined, 
deficiency £152. Debtor began with a capital of £120, but los; 
money from the commencement of his business operations. 


The London Outer Circle Railway Synd. (Ltd.) is winding up 
voluntarily. Mr. W. R. Morrison, 267, Salisbury House, London, 
E.C., is liquidator. Claims by Nov. 16. 


A statement of affairs in the liquidation of Walker & Hodgetts 
(Ltd.) has been issued by Mr. E. A. Radford, C.A., the liquidator, 
and shows that a total of 5s. 44d. in the £ has been distributed 
amongst the unsecured creditors, whose total admitted claims 
amounted to £7,828, 18s. 9d. The amount divided amongst the 
5 creditors was £1,969. 63. 9d. out of total receipts of about 


. Plant for Sale. Two dynamos, with switchboards, measuring 
instruments, &с., are advertised for sale in another column. 


The electric generating plant belonging to the West Ham Educa- 
tion Committee (being out of use owing to supply being taken from 
public mains) is now for sale. The plant, which consists of a 
5 dynamo with spare armature, Robey gas engine, batter 
of chloride accumulators, with switch gear, &c., may be viewed at 
95, The Grove, Stratford, by appointment. See an advertisement, 


The I.T.E. Electric Co. have a number of circuit-breakers (over- 


load type) in stock ready for immediate delivery. See an adver- 
tisement. 


РЕГЕ + 


The directors of the Central London Railway Co., Oxford-circus 
Station, London, W., have some electric motors for sale. Offers by 
Nov. 19. See an advertisement. 


Advance in Prices. The continued rise in price of raw materials, 
especially in connection with metals, has naturally a great effect 
upon the electrical industry, and there is general notification of a 
further rise in price of electrical wires and cables; nor does the out. 
look at the moment point to any reasonable probability of a tumble 
in copper or the other principal metals used in electrical manu- 
factures, A notice of the latest advance in prices is issued by the 
General Electric Co., whose main catalogue covers a very wide 
range of electrical goods. 


CATALOGUES. &c. 


Adjustable Pendants.—The inherent convenience of the incan 
descent electric lamp can be greatly added to by the employment 
in certain situations of a good adjustable bracket or pendant 
Messrs E. J. Dugdill & Co. have sent us a catalogue of their 
specialities in this direction, which contains illustrations, details 
and prices of a large variety of types of their movable and extensible 
fittings. The design of these appears to have been carefully thought 
out, and they should command an extensive sale. | 


Automatic Switches.—Improved Electric Supplies (Ltd.), 7, Great 
Newport-street, London. W.C., are introducing a new pilot auto- 
matic switch of the rotating knife pattern, which is designed to per- 
form any number of operations by means of a single solenoid. 


Steam Turbines.—The Electrical Co., 191.125, Charing Cross- 
road, London, W.C., have ready a well-written and fully illustrated 
pamphlet dealing with the subject of steam turbines. One of the 
illustrations shows a number of large machines (1,250kw. to 
8,000 kw.) installed in a central electricity station at Moabit. 


P. P. P. Turbo-alternators.—Pamphlet No. 19, issued by Messrs. 
Bruce Peebles & Co., Edinburgh, and 1, London Wall-buildings, 
London, E. C., deals in an interesting manner with the subject of 
the “ Peebles” turbo-alternators. Some fine examples of these 
machines are illustrated, including an installation of five 1,550 k.v.a., 
16,600 volt machines installed for the Durham Collieries Electric 
Power Co. A fine view is also shown of two 1,250 k.v.a. Peebles- 
Parsons machines installed at Poplar electricity works. Tha 
pamphlet gives a clear description of the leading features governing 
the design of Peebles turbo-alternators. Orders have been received 
for a large number of these machines. 


Steel-clad Motors.—The 8th edition of Mather & Platt's steel- 
clad motor catalogue has come to hand. These motors are made in 
sizes from 1 to 200 н.р. for d.c. pressures from 110 to 500 volts. 
The types standardised are classified as (a) open (b) protected (c) 
dust and flame proof (d) entirely enclosed and airtight. The book- 
let contains a brief illustrated description of the machines, followed 
by tables of horse-power and speed for the various voltages on 
which the motors operate. Particulars of wire resistance and liquid 
starters are also given. The list is well printed. 


Modern Appliances in the Drawing Office.—Messrs. W. F. 
Stanley & Co., of Great Turnstile, Holborn, London, whose long 
connection with the manufacture and supply of drawing appliances 
and materials puts them in the front rank of this industry, are 
issuing a pamphlet entitled “ Some Notes upon a Method of Draw- 
ing with Modern Appliances,” written by Mr. W. F. Stanley, and 
illustrated to show the simplicity and economy of a newly-designed 
eet of apparatus for the use of draughtsmen. 


Sale List of Electric Lighting Accessories.—'The General Electric 
Co. bave ready their ‹* 1906 Sale List of electric lighting acces- 
sories. The special reduced prices figuring in this list apply to 
goods which the company have decided to clear owing to the 
constant changes in design of the various articles listed. These are 
not second-hand goods, but are equal in every regard as to manu- 
facture and material to the latest patterns. 


, Expansion Suencer.—Pratt’s Patent Mfg. Co., of Dukinfield, are 
issuing particulars of an invention for deadening the objectionable 
noise made by gas engines when the exhaust gas enters the air. 
Gas-engine users are frequently troubled with complaints of the 
noise made by their engines from this cause, and Pratt’s expansion 
silencer has been specially designed for muffling the noise. The 
silencer can be applied to either gas or oil engines. 


Horse-power Measurers.—We have reccived from Wm. G. Walker 
& Co., of Westminster, London, printed particulars relating to their 
patent form of dynamometer for measuring horse-powers from 
6 B. H. . to 60 B. H. p. at speeds from 250 to 8,000 revs. per min. The 
dynamometer is claimed to be especially suitable for measuring the 
brake-horse-power of electric and petroleum motors. 


Knife-cleaning Machinery.—Messrs. Geo. Kent, of 199, High 
Holborn, London, have been associated with the manufacture of 
knife-cleaning machines of all kinds for many years, and have, in 
fact, created a large business in this specialist class of apparatus. 
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September 27, 1906. 
21,368 WiLLiAMS. Generation of elastio-fluid pressure for motive power. 
21,378 BzRzsrORD. Ventilators for roofs of railway carriages, tramcare, &c. 
21,590 LUNDBERG, LUNDBERG & LUNDBERG. Combination switch and wall 
connections. э 
21,391 LUNDBERG, LUNDBERG & LUNDBERG, Wall connections for lighting, 
heatiog and power. 
21,416 KiRLLIN. Electric furnaces, (Date applied for, 5/3/06.)*+ 
21,435 Empson. Automatic electric safety alarm. 
d. cd September 28, 1906. 
21,464 PATERSON, Tramway life-guard. 
21,468 MirTELHAUSEN X BRECENELL, MUNRO & RoGERS. Clamps for attach- 
ing anchor wires to trolley wires and anchor ears for trolley wires. 
21,472 Van Карем & RoniNsON. Batteries.“ 2 | 
21,482 Mann. Reversible back seats for tramcars. 
21,495 WHITE & Новавнвтаврт. Electromagnetically operated valves. 
21,498 MacErIELD. Life-guards for tramcars and other vehicle. 


The attachment of an electric motor to these machines is of com- 

tively recent date, and a few dgys back a demonstration was 
given showing the perfection which the use of the electric motor in 
this connection has reached. It is claimed that for the outlay of 1d. 
in electric energy 8,000 knives can be cléaned in any one of these 
machines. 

Exports of Electrical Goods and Apparatus.—The following 
list gives official particulars of the exports of British manufactured 
electrica! apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery which is 
not separately specified) from Oct. 17 to 28, with the ports of 

ination :— | 
gr £28. Africa— Alexandria, £333 (including £70 telegraph mate- 
rial); Beira, £1,372; Cape Town, £27 (telegraph material); Delagoa 
Bay, £23; Durban, £119; Port Elizabeth, £115. _Argentina—Buenos 
Ayres, £1,964 (icclading £260 telegraph material).  4ustralasia— 
Adelaide, £188; Brisbane, £99; Lyttelton, £65; Melbourne, £144 ; | 21,504, 21,505, 21,608, 21,509, 21,511, 21,512 & 21,518. B.T..H. Co. (G.E. 
Otago, £413; Perth, £82; Rockhampton, E54; Sydney, £858 ; Wanganui, Co., U.S.) ‘Manufacture of conductors of refractory metal for use 
£51; Wellington, £171. Belgium—Ghent, £144. Brazil—Santos, £163 as incandescing bodies in electric lamps or other apparatus, 
(including £26 telegraph material). British Guiana—Demerara, £17 | 21,506 B.T..H. Co. (G. E. Co, 0.8.) Joints for incandescent lamp 
telegraph material). Burma—Rangoon, £968. Canada—Montreal, £18 conductora. | 
Ceylon—Colombo, £100. Chili—Roca, £11; Valparaiso, £250. China— | $1,507 WABWICK MacHINERY Co. & SAMUELSON. Control of the fluid sup- 
Shanghai, £1,732 (including £130 telegraph material); Swatow, £84. ply to turbines. 
France—Marseilles, £180. Germany—Bremen, £10. Gibraltar, £61 | 21,510 B.T..H. Co. (G. E. Co., U. S.) Electrodes for arc lampe. 
(telegraph material). Greece—Pireus, £7. Holland — Amsterdam, £756 September 20, 1906. 
"opis )J $2,110 прода, 21,518 Cuarman. Electrical measuring instruments, automatic cutouts, &c. 
£108 telegraph material); Karachi, £92. Italy—Venice, £90. Japan— 21.828 3 h 3 of resistances. 
рн 1 SUM 5 0 : Malle, L807 | к 2.503 Ever ровом поа speed and distance indicators. 
m (lograph cable). oe £1,295; Riga, £115. Spain— | 21,567 ErxTRocHEMISCHE WERKE G. u. n. H. Depriving alcohols and 
d alae £199 N Кесу ти Sweden V»ÿ!! re ыа especially ethyl alcohol of water. (Date applied for, 29/9/05).*t 
holm, 229 (telegraph material). United States New Plymouth, 270; | 21,578 Erw 1 J 
5 1 Video, £133 (including £18 (tele- 21,580 JzssEL. Cord grip for suspending incandescent lamps.“ 

, , „101, against £31,526 in the corresponding 21,583 Cowpsr-Cores, Electrolytic manufacture of metallic wire stip, &c. 

week last year (Oct. 18 to 24), 21,685 GEBRUDER SIEMENS & Co. Contacts consisting of mixtures of metal 
and carbon. Date applied for, 30/9/05.)*4- 


a р 
SPECIFICATIONS PUBLISHED. 
1905 SPECIFICATIONS. 
PATENT RECORD. 17,512 Boanı. Telegraphic sigaalling systems. (Date applied for, 51/8/04). 
i 19,372 М№овтнсотт, TowNsEND & HoEGERSTAEDT. Electrically operated 
APPLICATIONS FOR PATENTS. electromagnetic valves. 


19,6164 ScHAULL Batteries. (Date applied for, 22/9/05). 

19,771 Brown. Telemotor apparatus. 

19,906 Parsons & BALL. Electric clocks. | 

19,915 Арам (Downes) Apparatus for applying a covering to wires or 
the like. 

20,051 HawrHORN. Automatic transmitters for electric fire alarms. 

20,269 Cann. Electric mains, telephone and fault detector, for continuous- 


Non —The undermentioned Applications (except those marked t) are not 
open to public inspection until a fter acceptance of Complete Specifications, 
Those marked t are open for inspection 12 months after the date attached to 
them, if they have not been published previously in the ordinary course. 
Names within parentheses are those of communicators of inventions. When 
Complete Specification accompanies application, an asterisk is affixed. 


| September 24, 1906. current systeme. 
21,111 Wa RS IEE. ene re control of electric vehicles or electro. | 20,500 Harrizto & RzAsoM Mra. Co. Mercury electrolytes for electro- 
otors, lytic cells, z 
21,129 SrEVENS. Ventilating d f B ic | 20,595 Аткїмзом & GansiDE. Switch fuses. 
Automobiles "8 Cynamo and motor of petrolelectzio 21,290 B. T. H. Co. (G.E. Co, U.S.) Control of electric motors for auto- 
46 Орман, ; А mobiles. | | 
dec p for electric elevators and the ike. (Date ap- 21,752 Конн. Electric circuite, alarm clocks, tell-tale clocks, dc. 


plied for, 1/3/06.)* t 
159 Anm LERTRICITATS GESELLSCHAFT. Regulation of single- 
phase dynamo-electric machines of the commutator type. (Date 
210 applied for 25/9/05. )*t 
Ferer & orit. vu LAHMEYERWSTKE A.- G. Apparatus for 


21,795 CHANDLER & BoNNIKSEN. Electrica!ly-sy nchronised clocks. 

22,544 KALLMANN. Standardisation of electrical measuring instrumenta, 
25,579 SMITH. Pendants for electric lampe. a 

25,441 В.Т.-Н. Co. (G.E. Co, U.S.) Electric railways. 

24,761 ELxcTRIO & ORDNANCE ACCESSORIES Co, HALL & Booker, Enclosed 


tignalling. (Date applied for, 22/9/05.)*+ 
21167 W. T. кз Ww ; , switches, . 
i able. | Works Co, & Nicnors. Junction 24,945 De Maval, Effecting connections in telephone subscribers’ 
instrumente, 


September 25, 1906. 
Ao VER & Сапавдсн. Electrical time switches. 
Anz Hor Apparatus for electrical spark - gn ps. 
nm Row nt mb WALKER. Carcouplera. (Date applied for, 21/10(05.)*+ 
2329 ARDS, EDWABDS & EDWARDS. Life-guarde. 

(8 Bros, Drmauo Wonks & Lyratt. Dy namo.electric 


21,258 Втокв & Co, & P 
„ X RESTON. Accumulator boxes.“ 
QUSS BT. f. Co, (G.E. Co, U.S.) Control of electric motors, es- 
BI., H bul doors. 
H. Co. (G. E. Co., 0.8.) Dynamo- electi ie machines. 


September 26, 1906. 


BOOKS RECEIVED. 


Copies of the undermentioned works can be bad from The Blectrician office, post 
ficos. 08 receipt of published price. Add 5 per cent. for abroad or for foreign boo 


„The Elements of Electrical Engineering." By Wm. T. Franklin 
and Wm. Esty. Vol. I. of ** Direct-Current Machines, Electric Dis- 
tribution and Lighting." (London: Macmillan & Co.) 18s. 6d. net. 


“ Conduction of Electricity through Gases," by J. J. Thomson 


21279 W e IVA. wm : : 
4 229 — Electric air-heaters for heating and ventilating systeme. | 201 edition. (Cambridge: The University Press.) 16s. P 
129) Journ D. Batteries, "The ‘Engineering’ and Electric Traction Pocket-Book." By 


OHNSON & TITLEY, Insulating composition for filling corduits | Philip Dawson. 4th edition, 1906. (London: Engineering.“) 


дж Sontaining cables, 


“1,099 Ron SC t W М, . Й ° 

* Bs ben, е AC saa ions E High-Frequency Currents.” By Evelyn Crook. (London: 

m. xs beating, to." s cevice Tor electric installations for light- | p c Tre dall & Cox.) 78. 6d. net. 5 

** ducing ‘reactions 4. А. Application of the electric arc for pro- | “* Report on the Work of the pos Mee e ute. London: 

61,090) Fortuny, Utilising J e mM and apy aratus therefor. Session 1905.6. City and Guilds of London 

A , PUT poses, (Date a mhed wes о! вед water for motive power | John Murray.) . $ 

dy FILTEN & Guutascie Laie ba bl \ X. G. Signalli “The Schultz Steam Turbine for Land and Marine an 

2348 ым — (Date applied for, 4/10/05. y A. G. Signalling appa- By Max Dietrich. Vol. I. (London: A. ine Co.) 1 | 

21,349 Caren. Ооз "201 cells.“ | “ Arrears for Gas, &c." By A. Canning Williams. ( : 
29%" adectrolytic production of copper wire, strip, &c. John Allan & Co.) бв. net. 


inm. 
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COMPANIES' MEETINGS AND REPORTS. 


BAHIA BLANCA & NORTH-WESTERN RAILWAY 00.-- The report for the |. 


year ended June states that an agreement has been entered into with the 
South American Light & Power Co., who have the right to supply elec- 
tricity in Bahia Blanca, under which the company and the Buenos Ayres 
& Pacific Railway Co. take over the management and working of the 
Light & Power Co.’s undertaking. 

DRAKE & GORHAM (LTD.)—The directors’ report for the year ended 
June 30 states that after payment of all charges (including bonuses to 
staff) the net profit is £7,511. 7s. åd., or, with £2,044. 3s. 1d. brought 
forward, £9,555. 108. bd. It is proposed to pay а dividend at the rate of 
6 per cent, (requiring £7,500), placing £1,000 to reserve, and to carry 
forward £1,055. 10s. 5d. In determining the net profits an unusually large 
provision has been made in connection with outstanding accounts in view 
of the amount of work undertaken on deferred payment. Although the 
trade of the country is stated to have improved, the effects have not yet 
been felt in the electrical industry, and the directors therefore consider it 
satistactory that they are able to recommend the same dividend as last 
year. The electrical equipment of the firat cotton mill in Lancashire to 
discard its old plant in favour of electric transmission has been success- 
fully put to work, and active steps are being taken to bring the results 
achieved to the notice of other mill owners, Already the company has 
practically secured another important contract of the same class. The 
company has also been entrusted with the complete building and electrical 
equipment of a lace factory. The supply stations at Church Stretton and 
at Fochabers continue to work satisfactorily. The additional factory 
premises referred to in the last report have been secured and equipped, 
and a larger proportion of the company's requirements is now manufac- 
tured by their own staff. 


ELECTROLYTIO ALKALI CO. (LTD.)—At the meeting on Wednesday 
Col. W. L. Pilkington said that the company was sharing the general 
prosper iy in the chemical trade. It was proposed to pay the preference 

ividend of 7 per cent. for the 18 months ended Feb. 1905, leaving a half- 
year’s preference dividend still in arrear. The policy of increasing the 
plant and consequently the producing power of the company, hai been 
partly carried out, and, when completed, their output would be consider- 
ably augmented. The net trading results showed a marked improve- 
ment, being Supwards of 219.000, against £4,745] in the previous year. 

PERRANTI LIMITED. —The directors’ report for the period ended June 30 
states that the company was incorporated on Feb. 27, 1905, and formally 
took over the property and assets from the receivers and managers and 
liquidator of the old company immediately thereafter. The trading 
account has been divided into tw) periods—viz., year to Dec. 31, 1905, 
and half-year to June 30, 1906. The profits on trading, after payment of 
all establishment charges, have been as followa: Year to Dec. 31, 1905, 
23,186. 103. 8d., and half-year to June 30 £5,179. 28. ld., total 
£8,365. 124, 9d. After deducting directors’ remuneration and trustees’ 
fees (£1,283. 63. 8d.), interest on first mortgage debentures (£7,500), 
interest on bank loan (£1,835. 18s. 7d.) and amount charged in respect of 
depreciation (£5,250), the loss for the period is £7,503. 7s. 6d. While 
the results are unsatisfactory, practically the whole of the loss occurred 
in the period to Deo. 31, 1905. This is due to the company having just 
emerged from a long period of management under the jurisdiction of the 
Court and to the reorganisation of certain departments of the business. 
It was decided that in order to save expenses and to consolidate the busi- 
пев : the switch works should be vacated and the plant and machinery 
erected in the shops previously devoted to engine building. This change 
was effected in the last three months of 1905. The works are now in 
good order, and the amount of business which has been and is being 
carried out during the present year is encouraging. The requirements for 
sinking fand for the redemption of debentures have been debited against 
profit and loss as a charge for depreciation. 


STIRLING & BRIDGE OF ALLAN TRAMWAYS CO.—At the meeting on 
Monday Mr. Jas. Brand announced that the directors had agreed to 
accept the offer of the National Electric Construction Co. for their under- 
taking subject to their being able to obtain the necassary agreements with 
local authorities and legislative powers. 

STRATFORD-ON-AVON ELECTRICITY CO. (LTD.)—At the meeting ou 
Monday Mr. G. M. Bird sa‘d the company had taken a lease of land in 
Arden-street, from Stratford-on-Avon Corporation, where they would 
immediately start work on the erection of the station buildings. The con. 
tractors expected to be completed by end February, so that early in March 
the town should have a supply of electric current for lighting aud power. 


WESTERN TELEGRAPH CO. (LTD.)—The report of the directors for the halt- 
year ended June 30 states thet the revenue for this period amounted to 
£314,555. 48. 1d., and the working expenses to £104,578. 83. lud. After 
providing £15,448. Os. 10d. for debenture stock and debenture interest 
and sinking fund and £3,650. 8s. 5d. for income tax, there remains 
£190,878. 68, added to £5,269. 7s. "d. brought forward, making 
£196,147. 138. 7d. A quarterly interim dividend,amounting to £31,189. 103., 
has been paid, £75,000 transferred to general reserve, £5,000 to mainte- 
nance ships' reserve, £15,000 toa marine insurance fund, and £15,000 to 
& land and buildings depreciation fund, and the directors now recommend 
а final dividend of 3s. per share, making with interim dividends 6 per 
cent. for the year, and also the payment of a bonus of 23, per share (both 
tax free), amounting together to £51,982. 103., leaving £2,663. 43. to be 
carried forward. The dividend and bonus are payable on Nov. 1. The 
5 per cent, debentures were duly redeemed on June 30. The directors are 
grieved to record the sudden death of Mr. D. H. Goodsall on Sept. 14. 


Mr. Francis Alexander Johnst к 
ihe board: ohnston has been appointed to the vacancy on 
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NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


NEW COMPANIES. 


BUFFOLINE NOISELES3 GEAR CO. (LTD.)—Reg. Oct. 15, capital £15,000 
in £10 shares, to acquire the business of & manufacturer of gears, gear- 
ing and machinery, carried on as the Buffoline Noiseless Gear Co. First 
directors, C. Cooper and T. 8. Cooper. Reg. office, Chapel-street, 
Levenshulme, Lancs. 

COPINGERS (LTD.) (90,438.)—Reg. Oct. 15, capital £2,000 in £1 shares, 
to acquire business of electrical engineers and contractors carried on as 
Copinger & Co., and to carry on the business of electricians, suppliers of 
electricity, contractors for electric lighting, heating, power and venti- 
lating plants, electric motors and generatora, telephones and electrical 
apparatus, &o. C. A. de B. Copinger is manager for life. Reg. office, 43, 
Lower Mos'ey-street, Manchester. 


VAUGHAN & COOK (LTD.). (90,514).—Reg. Oct. 20, capital £7,000 in 
6,975 preference shares of £1 each and 500 ordinary shares of 1s, eash, ` 
to carry on business of electric light, gas, hot water and ventilating engi- 
neers, manufacturers of and dealers in electroliers, lamps, art metal work, 
electric light fittings, £0., and to acquire the business of Bolton, Fane 
& Co. First directors, A. L. F. Cook and T. W. Vaughan (both per- 
manent managing directors). Rag. Office, 2984 to 3004, Goswell- roa l, 


London, E. C. 
STATUTORY RETURNS. 


W. H. ALLEN, SON & CO. (LTD.).—In return to Sept. 3 capital is £200,000 
in £1 shares, of which 151,400 have been taken up. EI per share has 
been called up on 1,400 and £1,400 has been received. £150,000 is con- 
sidered as paid on the remainder. Mortgages and charges, £53,000. 


VAUGHAN & SON (LTD.).—Return to Oct. 12 gives capital as £50,000 
in £1 shares (20,000 preferencs and 30,000 ordinary), of which 3,635 
preference and 20,689 ordinary have been taken up. £24,321 has been 
received. Mortgages and charges, £5,000, 


MORTGAGES AND CHARGES. 


COWPER.OOLES INVENTIONS DEVELOPMENT со. (LTD.)—Issue on 
Sept. 20 of £120 6 per cent. debentures, part of series created by resolu- 
tions of June 1 and July 4, 1906, to secure £1,000 debentures, charged on 
company’s undertaking and property, present and future, including un- 
called capital. No trustees. Previously issued of sama series, £70. 


DEWSBURY ELECTRIC MFG. CO. (LTD.) —£100 second mortgage B deben- 
tures charged on company's undertaking and property, present and fature, 
including uncalled capital (if any) subject to first mortgage debentures, 
have been registered. Holders, J. Bentley, J. Garaforth and H. Brayshaw. 

MAXIM ELECFRIGAL СО. (LTD.)—Issue on Осі. 8 of £1,100 5 per cent. 
debentures, part of series created May 16, 1906, to secure £10,000, charged 
on cna pas undertaking and property, present and future, including 
uncalled capital, No trustees. Previously issued of same series, 6,200. 


CITY NOTES. 


— — 


MEMORANDA (Oct. 25).—Bank rate 6 per cent. (since Oct. 19, 1906). 
Price of silver 821d. per оз. Consols 852—874 for money, 8513—85}; 
for account; 2% per cent. annuities 841 —841. Consols Pay Day, Nov. 2; 
Stocks and Shares Continuation Days, Nov. 12 and 27; Ticket Day, 
р" 5 | d Days, Oct. 26 and Nov. 14; Mining Share Carry-over 

ay, Nov. 9. 


COMPANIES STRUCK OFF REGISTER.—The following were removed 
from the register of joint-stock companies on Oct. 19 ; Corinthian Electro 
Medical Battery Co., Dessolle Eleotro-Plating Co., Domestio Battery 
Synd., “ Eclipse” Electric Lighting Syad., Humbo'dt Electric Power & 
Mining C», Mannesmann Tube Co., Mining & General Electric Lamp 
Co., Norwich Mutual Telephone Co., Ward Blectrical Car Co. 

KALGOORLIE ELECTRIC POWER & LIGHTING CORP. (LTD.)—At an 
extraordinary meeting on Monday the scheme (referred to in our las: 
issue) for the reorganisation of the capital was approved. 

MONTREAL LIGHT, HEAT & POWER CO.—A dividend at the rate of 
5 per cent, for the quarter ending Ost. 31 has been declared. 

MORECAMBE TRAMWAYS CO.—A meeting will be held on Monday to 
consider an agreement for the disposal of the company's undertaking to a 
syndicate who propose to electrify the system. 

PBARSON FIRE ALARM (LTD.)—It is stated that the directors have 
acquired the automatic fire alarm invented by Col. Fox, chief officer of 
the London Salvage Corps. Mr. L. I. N. Norman, nominated by Col. 
Fox, has been elected a director. 

, POTTERIES ELECTRIC TRACTION CO. (LTD.)—An extraordinary meet- 
ing will be held on Nov. 7 to pass a resolution to divide the £10 shares 
into £1 shares. 

STOCK EXCHANGE NOTICE.—The Stock Exchange committee have 
appointed Oct. 30 a special setting day in a further issue of 100,000 £5 
fully and partly (£2. 103.) paid shares of the National Telephone Co. (Ltd.) 


The Committee have been asked to allow £67,000 4 per cent. perpetual 
:debenture:tock of tho Great Northern Piccadilly d Brompton Railway Co. 


:—————— 0 
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CONTENTS OF THE CURRENT NUMBER. in their districts in 1931 or later, but it would generally be a 
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Amangements for the Week. 80 Charles V. Drysdale. Auestion of p 8 e TAE est oly * 
. Transactions of the borough and generating station to another. This difficulty 

0 i ni лы ы ; PUE : ; Ea. 
Lines, By Béla Gáti. Tllus у Bue Eleotrochemioal ceases to exist in thé case of à central authority, and it is 


Bnkes for Tramway Cars. By University College, Readigg .. 99 proposed simply to transfer the powers of purchase without 


Henry M.Sayers. Concluded 82 Conductivity of Oxides and 


The High power Wireless Tele- Sulphides. By J. Königs- any attempt to force an earlier acquisition. By acquiring the 
dua А ee: jr Р Mr G. Wilkincone Langer 100 | various undertakings the independent generating systems 
Port Morris Power Station of Address to the Leeds Local would gradually pass out of existerice. - mE 
the New York Central and Section of the Institution of rg — бо. N 
Hudson River Railroad. Electrical Engineers 101 ; ines 
aaa "M 87 | Board of Trade Report on tho THE scheme, which has been prepared by the engineers of 
Blectro-positive Coatings for Highgate T i 1: . ing. 
the Fabre at Iron «d LCE Kite peo ее i the Council in consultation with Messrs. H. F. PARSHALL, 
en Corrosion, By CORRESPONDENCE K . 105 | ROBERT HAMMOND and J. F. C. SNELL, is estimated in the 
Cowper-Coles. Ilus. Capacity Currents in Three- PE | | he 
ч Conclnded кзы 89 ! core Cables (Alexander first instance to cost £1,400,000 for the new station and 
in egi id al тре | таш Куи 22, 650,000 for the transmission and distribution system, 
lon. Ву Z. Weintraub. Niethammer). the latter sum including capital for the purchase of motors to 
Te "bod pears 22 Mansi тау Gals 108 | be let out on hire. Two sites are to be acquired, one at 
Hata Electric Heating. Мобев................, ғ. 107 | Barking and the other at Erith. Only one of these would be 
I s 95 | Electricity Supply and Tram- „q: ; i ati 
а T denon ron way Accounts .......... .. 110 | Occupied in the first instance, and the generating station would 
„ A ioa Notes and Notices .... 110 | be erected in sections to meet the demand as it arose, the first 
The Electrician ” Primers. 5 1 8 Meetings and two sections being completed in 1910. 
[Cooper]; A First-year Ports 6... 118 з | . 
Course of Practical Mag. New Companies, бо. ........ 114 — ED a: 
— * Electricity City Notes.......... e 114 Ir will be remembered that the Select Committee laid stress 
. vie ies’ ist : M . | 
— 9y Companies’ Share List ...... 116 upon the fact that the Council's original bill was solely per- 
missive, and that any scheme to deal effectively with the 
NOTE S. matter should impose an obligation to supply. This obligation 
фз is to be accepted, but it ів pointed out that such a condition. 


brings with it the probability of a much greater outlay. 


sd Council, put forward to meet the suggestions of the 
iiis Committee Which threw out the Bill promoted last 
кшоп, 18 now given in a report of the Highways Committee. 
Tom this report, which will be found in another column, it 
чу that the new scheme is more ambitious than the 
x ш | : total area ot supply is. 451 sq. miles, as com- 
с Кр. miles originally proposed, and the scheme 
| 1 8 à to bulk supply, but includes more detailed 
( Au = order to comply with the suggestion of the 
"ig і that the Council should be the central 

y : controlling the supply of electrical energy to 
ж ES = it is considered essential that the Council 
ln * Power to acquire all existing undertakings, 
еи munici 


is to be spread over a period of seven years. Perhaps the most 
interesting point in this preliminary report is that the maxi- 


of the demand made by the consumer, and that the charges 
are to be as low as is compatible with the financial success of 
the undertaking, having regard to the importance of placing 
it on a sound financial footing. We shall await with interest 


more definite details. | 
— — 


from the Finance Committee. The original scheme, it will be 
remembered, met with an adverse reception at the hands of 
this Committee. In the present report no very definite 
opinions are expressed, but certain points are put forward for 
future consideration. The Committee practically content 
themselves for the moment by stating that the old questions 
as to whether there are reasonable grounds for supposing that 


о А for the loan in each caso would simply be trans- 
lan ижа; „ undertakings, on the other 
Borough Cen faculty, owing to goodwill. Several 
powers to purchase the undertakings 


a view that is strengthened by the fact that the expenditure | 


mum charges for energy is to be governed by the character 


THE report of the Highways Committee is followed by one ' 
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the enterprise would be seli-supperting, and whether the large 
sums of capital required could be raised without affecting the 
credit of the Council, still remain, Indeed, owing to the more 
comprehensive character of the scheme these questions become 
still more important, so much so that the Committee evidently 
prefer to consider them at their leisure. : 
ELSEWHERE we reproduce at some length an interesting 
report by Col. H. А. Yorke to the Board of Trade upon the 
unfortunate tramway accident at Highgate, London. Briefly, 
the conclusion arrived at is that the origin of the trouble was 
due to the brake blocks being new and adjusted toa very small 
clearance from the wheels. It is pointed out that the brake 
blocks, being of cast iron, and used in the rough condition in 
which they come from the moulds, their action is apt to be 
somewhat '' fierce." This in itself would merely mean 
that the braking action would take place more readily 
than with blocks which had been in use for some time, 
but unfortunately the newness of the blocks necessitated 
a clearance of only g in. between block and wheel, and 
under these conditions the compression of the back springs 
tending to free the brakes when the blocks are on the wheels 
was very slight. Moreover, since the blocks are hung below 
the centres of the wheels, half the number of blocks must 
tend to jam, if it is possible for them to do 80, owing to 
the motion of the periphery of the wheels in contact with 
these blocks being upwards. It is, therefore, very easy to see 
how an application of either the hand brake, or of the com- 
bined electromagnetic track and wheel brake with which this 
car was fitted, might cause ekidding of the wheels, which would 
continue unless the blocks were thoroughly freed, thus making 
the magnetic brake inoperative. Otherwise there are no special 
features in the case. The gradient is a quite ordinary one, 
having an inclination of only 1 in 22. Owing toa Board of 
Trade requirement as to speed, the magnetic brake was so 
adjusted that the speed on a particular notch was limited to six 
miles per hour down this incline, and the top of the hill was 
made a stopping place for all cars. Apparently the matter 
reduces rather to one of common sense than anything else. 
Adjustments so fine as Ig in. are practically impossible with 
brake rigging designed for anything but fine adjustments, and 
it is just a question whether, as Col YORKE suggests, the 
release of a brake should not be something really positive in its 
action, so that the driver can free the blocks for certain. 


C 
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AN interesting educational development comes from Man- 
chester, where the Corporation have just decided to take 
approved students from the School of Technology into the 
electricity works for a three years’ training, giving them a 
certain small but increasing salary during that time. This 
privilege, however, is to be restricted to sons of Manchester 
ratepayers. Such an arrangement, if properly carried out, 
will be welcome, and will help to solve, locally, the pressing 
problem of combining the practical and the theoretical without 
the process so distasteful to the student of paying a more or 
less heavy fee for making himself useful and for having the 
privilege of picking up what he can. We hope that other local 
authorities will follow this excellent example. s 


Milan Bxhibition.—The Times announces that in response to 
desire it has been ed to postpone the closing 


а arrang 
of the Milan. International Exhibition until November llth 
next, in lieu of the 4th, as announced in our last issue. 


Finsbury Park to Hammersmith Electric Railway.—A. suc- 


cessful trial run was made on Wednesday on the Great Northern, 
Piccadilly & Brompton 
with Hammersmith. 
December. 


Railway, connecting Finsbury Park 
The line will be opened some time in 


Motor Converters v. Rotary Converters.—The increasing 


favour with which motor converters are regarded is shown by 
the fact that the Manchester Corporation have recently decided 
to put down three motor converters, 
Messrs. Bruce Peebles & Co. 
converters are larger than any that have been built in this 
country, and are equal in 
plant at present in use. 


each of 1,500 kw., by 
We believe that these motor 


capacity to the largest converting 


Secret Commissions.—At a meeting held this week at the 


Cannon-street Hotel, London, it was decided to form an associa- 
tion to promote the enforcement of the provisions of the Pre- 
vention of Corruption Act, 1906. The Act, which comes into force 
on January lst next, applies not only to ordinary commercial 
transactions, but to those of the employés of public bodies, and 
therefore directly or indirectly concerns all classes of the com- 
munity. It is proposed to convene a ublie meeting shortly 
in London, à 

association formally started. A provisional committee, con- 
sisting of Earl Fortescue 
President of the London Chamber of Commerce, and chairman 
of the Secret Commissions Committee), J. Innes Rogers (Vice- 
President of the London Chamber of Commerce, 
Joseph Travers & Sons, 
Knight & Sons, Ltd.), E. H. 
& Co., Ltd.), W. C. Jackson (Messrs. Jackson, Pixley, Husey 
& Co.); R. L. Barclay, Hal Williams and others, was appointed, 
with power to add to its number. 
Mr. A. E. W. Gwyn, and the temporary address of the com- 
mittee is 3, Laurence Pountney-hill, London, E. C. 


when the Act will be fully explained, and the 


and Messrs. David Howard (Vice- 
Messrs. 


J. W. Hope (Messrs. John 
Howell (Messrs. John Howell 


Ltd.), 


The secretary (pro tem.) is 


Electric Driving at the Works of Messrs. Vickers, Sons & 


Maxim.—The extensive system of electric driving at these 
works is to be considerably extended by the addition of further 


lant. Two steam turbines are now being built, one by. 
esers. C. A. Parsons & Co., to drive a 2,000 kw. Vickers 
three-phase alternator at 1,500 revs. per min. and 650 volts, 
and the second by Messrs. Willans & Robinson to drive & 
1,000 kw. Vickers alternator at 1,500 revs. per min. The 
output of these alternators will be distributed to various centres 
about the River Don works, where it will be converted into 
direct current at 220 volts by motor-generators, consisting of 
600 B H.. three-phase synchronous motors, direct-connec 
to 400kw. direct-current machines running at 428 revs. 
per min. Four'of these generators are now practically 
tinished, and others will be addod as occasion arises. The 
adoption of three-phase currents is not in any way intended to 
supersede the existing direct-current 220 volt supply, but is 
an extension of it, necessitated by additions to the workshops of 
the company ; and as some of the additional buildings are at a 
considerable distance from the power house, the 650 volt 
pressure secures economy in copper. It is anticipated that, 
with the large turbine units, the saving in fuel and other 
charges will be very much greater than the loss of about 15 per 
cent. in the rnotor-generators. Several novel features are 
being embodied in the turbines, the Willans turbine being 
bladed on the Ferranti system by electric welding, and the 
Parsons turbine being of the re superheated steam type, as 


developed by Mr. Ferranti in conjunction with Messrs. Vickers, 
Sons & Maxim. 


Cable Interruptions.: 


Date of Interruption. . 
А er. 2669992556 . 2 6 %%% % % % „„ „ “00 an. 18, 1904 
Garachico (Teneriffe)— Santa Cruz de la Palma, July 12, 1906 
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Engineering and Machinery Exhibition.— We are glad to 
note that, the recent exhibition at Olympia was so successful 
that a sum of £500 has been placed at the disposal of the 
advisory committee, who have decided to distribute it among 
various engineering societies for appropriation to their bene- 
volent кай. There seems to be some feeling on the part of 
exhibitors that the heavy branches of engineering would have 
been represented as thoroughly as other branches if it had been 
realised that the exhibition would have been so successful. At 
their last meeting the advisory committee passed a resolution 
in favour of another exhibition of the same character next 
year, after which there would be a period of some years before 
a similar exhibition would be organised? 


Electricity in Mines.— The general report and statistics re- 
lating to persons employed and accidents at mines and quarries, 
covering the year 1905, issued by the Home Office, states that 


of 138 
during the year only four were attributed to electrical causes, 
of which two were said to have been caused by electrical coal- 
cutting machines, The T considers that these ignitions of 
fire-damp by electrical cutters point to a serious risk from 
them in fiery and dusty mines, e rough usage and great 
vibration to which coal-cutting machines are subject are con- 
ducive to failures of insulation, which may cause sparking 
outside the machines; in addition to this there is the risk 
that joints and fittings intended to be flame-tight may not 
actually beso. It is suggested that electricity may be used 
for working coal-cutters, without these risks, by the interven- 
tion of electrieally-driven air compressors fixed in the intake 
air-ways. Out of 279 fatal underground accidents during the 
year at all mines under the Coal and Metalliferous Mines 
Regulation Acts, five were due to electricity, as against seven 
out of 294 in the previous year. In three cases the persons 
killed had рр do with the working of the electric plant, 
but received shocks from defective cables. The following are 
the particulars of the five cases :— 

М Newbattle Colliery (East Sootland district) a young man received a 
fatal shock through touching a steel girder which was in contact with a 
lighting cable, the tape insulation of which was ed so that the 
bare wire was in contact with the girder. The voltage was about 450. 
In Holytown, No. 18 pit (West Scotland district), a fireman received a 
fatal shock while vereor ds work an electrical coal cutter by coming in 
contact with the live heads of pinching screws for holding the terminals 
of the power cables, The pinching screws were not properly insulated. 
Voltage 600, At Broughton Moor Colliery (Newcastle district) a miner 
received a fatal shock while walking out from his work by coming in 
contact with a broken signal wire, one of the broken ends of which was 
900 onan armoured electric cable charged with a positive current at 

volta, The insulation of the cable was defective near the point, 
ering а thori circuit to take place from the core to the armouring, and 
Past [nes Han ‘chen signal wire and deceased's body to earth. At 
бы $o lliery (Liverpool district) a drawer received a fatal 
tion rongi areh tub becoming derailed and outting through the insula- 

: Biches aia, by the side of the road. At No. 2 T Trist 
T Tu ot) an electrical pump attendant was killed by an 
sok be . ом! manner in which he received the shock could 
tevin on atl ыа кыша ШЫ Thema 
of the plant appeared to have been defective. па & 


ics are also included with reference to the use of coal- 


ore machines in the United Kingdom. Although at the 

ы со лепев in which mechanical coal-cutters are employed 

y 446 are electrically-driven, as against 500 compressed-air 

i es. It is interesting to note the much more rapid increase 

Pic 1 of electrical than compressed air for coal - outters 

into отг 176 new electric machines having been taken 
ше during 1905, as against 15 compressed-air machines. 


Tle Electric Automobiles of the New Y 
| , ork Edison Company.— 
In an rd entitled How the New York Edison Company Uses 
s tricity,” in the Electrical World, the very complete 
dens 2 : ectrical automobiles is described which the company 
е. i own purposes. There arein all 51 cars of various 
эме ү E nine of these are passenger cars, one of which is 
by k tpe master making his rounds to the various 
— 000 and offices, and five are for the use of 
оа ‘Thirty-four delivery vans aré provided for 
Е mg БЕ tii supplies and fordelivering arc and incandescent 
gat heavy lorries are provi The number of 
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and non-fatal colliery explosions which occurred · 
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persons r rly. employed in the &utomobile service ів 95, 
exclusive ot thé gangs which accompany the trucks and erecting 
waggons. A special automobile station and repair shop has 
been established where the automobiles receive a general in- 
apeotion and the batteries a close examination and test every 
night. A very complete record is kept of every car and its 
equipment. Each vehicle has a job number and everythin 

done to the vehicle in the way of repairs, &c., is charged 
against it, so that by this means the company knows exactly 
what each vehicle costs. Daily records are kept of the mileage 


travelled, condition of battery and tyres, length of charge and 


the amount of repairs, and this record ie.complete for each 


machine from the time it was bought. A small repair depart- 


ment is maintained, but most of the heavy work is done in the 


general repair shops of the company close by. One of the 


2,000 Ib. waggons із a high-speed vehicle for night emergency 
work. These vehicles carry a repair gang and complete emer- 
gency: арр and look after all emergency work, such ав 
burn-oute, break-downs, &c. Six of the waggons are used by 
the arc lamp department for erecting arc lamps, fixtures, &c., 
and for installing electric signs. An erecting gang accompanies 
each waggon. The waggons carry arc lamps, oben shades and 
the necessary phernalia for erecting lamps and signs. 
The gang consists of five men and a foreman. There are 
three three-ton trucks, one of which is used for general delivery 
work. The other two are used by the are lamp department for 
erecting city lamp-posts, &c. These truckscarry a gang of five 
men and a foreman, besides the iron posts and the erecting 
material. Portable electric drills form part of the equipment. 
Five five-ton trucks are used for hauling heavy supplies and 
carting cables, reels, &c., throughout the city. Each of these 
trucks is equipped with an electric winch which is used for 
drawing the cables into the underground street conduits. The 
erecting gang which accompanies each of the trucks consists of ' 
eight men and a foreman. These large trucks are also used 
during the winter months for thawing out frozen water pipes. 
By this means it is not necessary to tap any feeders, and frozen . 
water pipes may also be thawed out where there are no electric 
supply maing at all. The chatging switchboard at the auto- 
mobile station consists of two boards, each N with 30 
charging plugs. Each panel is equipped with a double: pole, 
double-throw switch and rheostat. ings of the ammeter 
are taken every hour. The energy is supplied from the 
Waterside station at 220 volts. This is brought in on the 
three-wire system so that one board is connected on the negative 
side and the other board on the positive side of the system. 


The Toledo & Chicago Interurban Single-phase Railway.— 
The new single-phase line of the Toledo & Chicago Interurban 
Railway, imde opened for passenger and freight traffic in 
northern Indiana and described in the Blectric Railway Review, 
is a typical example of an American Ioterurban” Railway. 
The present lines as now operated are 40 miles long, and 
definite plans are laid for a completed system of 100 route 
miles. The roadbed is built on a fenced private right of way 
from 50 ft. to 100 ft. wide for almost the entire distance 
through the towns of Waterloo and Garrett. The track is laid 
with 70 Ib. T-rail. Each rail joint is bonded with one No. 0000 
expanded-terminal bond. The cars are operated with 3,300 
volt 25-cycle alternating current distributed by a catenary- 
suspended trolley wire, the trolley being fed at various points 
by transformer stations taking current from a 83,000 volt 
transmission line. The average line losa for the distribution 
system does not exceed 2 per cent. Chestnut poles 35 ft. and 
40 ft. high and set 100 ft. apart support the overhead work. 
The brackets are made of 2 in. pipe, and each has at its outer 
end an iron pin clamped about the bracket pipe and supporting 
a Locke porcelain insulator. These insulators carry in their 
top seats a # in. special steel messenger cable. The grooved 
trolley wire is supported in a horizontal position by hangers 
from the messenger cable spaced 50 ft. apart on straight track. 
Clamp ears are used. On curves the trolley wire 18 held in 
place by pull-offa, consisting of rods of gpecially treated wood 
reaching from the pole to the wire. The 33,000 volt high- 
tension line consists of two No. 4 hard-drawn copper wires 
carried on 9 in. triple-petticoat insulators, cemented on 14 in. 
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iron pins at opposite ends of across-arm. For lightning protec- 
tion there are arresters in the power house and sub-statiops. 
The generating equipment in the power house consists of two 
1,000 K. P. Curtis turbine units generating three-phase 25;cycle 
current at 3,300 volts. The current from the generators is led 


to a set of 3,300 volt three-phase bus bars. From then 


one phase is tapped to feed the immediate sections of i e 
trolley wire. Current from another phase is stepped Ур PY 
three 325 kw. transformers to 33,000 volte pregsure and dis- 
tributed to the transformer stations along the line, where it is 
stepped down to 3,300 volts pressure to feed the trolley wire. 
For stepping down the ү pressure to that of the, prolley 
wire there are at present two transformer stations; a third 
will soon be erectog.; The first station is 10 miles from the. 
power house, the. second is 10 miles farther on, and the third, 
will be on a branchi; 1Ò. miles from the second. The high-. 
tension current.is stepped down at each station by two 
240 kw. 33,000—3,30Q-volt oil-cooled transformers. There are 
two switch panels; ope panel controls the oil switches for the 
line side of the-ttansformers, and the other panel controls two 
3,300 volt feeder. cirqujts. ; The high-tension oil switches are 
set in separate fire 
switch and transformer. connections is carried on standard line 
insulators. The circuits on both sides of the transformers may, 
in emergency, be opened at knife switches which are provided. 
The transforming station at Garrett has 33,000 volt switches 
and connections for handling.two outgoing feeder lines to the 
other stations. . The rolling stock includes six 52 ft. cars built 
by the Niles Car Co. The seating capacity of the main and 
smoking compartments is sufficient for 50 passengers. Each 
car is equipped. with four 75 Н.Р. General Electric alternating- 
current direct-current motors geared to 40 miles per hour, with 
platform control. There are also two 45 ft. double-end cars 
with similar motor equipment, for local service, two 52 ft. express 
cars and one locomotive with the same motors and control. 
The rolling stock also includes standard flat and box cars. 


Overhead Equipment for Tramways.—One of the first 
Papers of this:session, before local sections of the Institution 
of Electrical Engineers was read on Thursday, October 25th, at 
Leeds, by Mr. R. H. Campion on “ Recent Practice in Overhead 
Equipment for Tramways.” No attempt was made to describe 
in detail all the different. methods of construction of overhead 
trolley systems, as, fhese have been already well treated in 
various papers. The relative advantages of span wire sus- 
pension and bracket: arm ‘suspension from side and centre- 
poles were briefly compared, and some leading features of the. 
principal items of. standard; overhead equipment were re- 
capitulated. In speaking of negative return feeders, the 
author remarked that on a Ime which hé was himself connected. 
with, the: return feeders were taken from the rails where 
two spurs branch off from the main line, this position being 
1,200 yds. away from the génerating station, and thé earth 
plates also sunk at this point. These two cables were 6 sq. in. 
eàch, and ou testing tlie negative 'bus bar to éarth with a load 
of 600 amperes they had obtained 25 volts, with a leakage 
current of 35 amperes ; the bonding of the rails was then 
examined with a millivoltmeter, and no fault was apparent 


there. The conductors were then tested out and a saddle put 


across and bonded to all four rails just outside the generating 
station, and this leakage had now been considerably reduced. 
Automatic point controllers Were then dealt with, the one 
selectéd for description’ being Turner's automatic point con- 
troller, which contains a powerful electromagnet or solenoid 
wound with specially insulated wire to safely take the ‘total 
car current. The core is connected to the rail tongue by 
means of a beam lever compensating spring rod crank and. 
push spring ; the latter pushes thé rail tongue over against the 
compression spring. A flexible steel roller chain is connected 
by means of multiplying pulleys, so that in case of emergency 
the rail point can be pulléd over by hand. At a position 
approximately 45 ft. from the rail tongue a contact plate is 
fixed on the overhead wire and insulated therefrom.’ A second 
contact plate is also fixed on the overhead wire some 2 ft. or 
З ft. past the first frog on the route for which the point has to 
be operated. A cable is run from some convenient part of 
the live trolley wire into the section pillar. ^ ^ 0 
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fare summed up as follows: | é 
wheel to wear at sharp.curves ; in this case, however, unless 


proof compartments. The wiring for the 


especially at curves and turnouts. 
be more substantially designed. (5) No possibility of the col- 
lector jumping the overhead line. 
direction, obviating the necessity of reveraing the collector at 
a terminus. The author considers that the above advantages 
have been largely overlooked by engineers in the equipment 
of electric tramways in England, too much aitention having 
been paid to the æsthetic ideas of a few, who have violently 
opposed overhead equipment of any kind. This has resulte 
in compromises, such as very long and unsightly bracket arms, 
instead of span-wire suspension, which would have given much 
better results and would have allowed a bow collector. 


FRIDAY, November 2nd (to-day). 


‘MONDAY, November th. 


TUESDAY, November 6th. 


The following figures for cost of maintenance of overhead 


line per mile at different places are of interest :— 


: System 
Per annum | à i 
per route mile. Per car-mile opened. 
- £68 0 0 Bradford 0˙176d. — 1899 
£57 15 0 ‘Halifax....... breweri v 0:305d. — ..... $ 1899 
432 10 0 Leeds 0:114. ...... 1898 
Huddersfield ......... „ 0:160, ...... 1902 
Sheffield .............. 0149d. ...... 1899 
1. Rotherham mn 0:155а. ..... a 1908 
5. Wakefield and District... OO64d. ...... Aug., 1904 
re Pa Жү (figures for half-year, June, 1906.) 
Yorkshire Woollen Dist... 0:0744. ...... Feb., 1903 
js f» 0:084d., with recent pole 


D райып, for half-year ending June 80, 1906. 
The concluding part dide Paper is devoted to the relative 
merits of fixed and swivel trolley heads and bow or bar con- 


tacts. The advantages, of a fixed head over the swivel form 


(1) Less liability of trolley 


care is taken to keep the overhead line exactly in the centre of 


the track, the wire gets worn on one side and soon requires re- 


newal. (2) No danger of the span wire getting caught between 


the fixed part of the head and the swivelling part, and less 
danger pf getting caught in the pull-offs and crossings, should 
the trolley wheel leave the line. The author considers that a 
fixed head with trolley arms adjusted to 23 Ib. tension and a 


current-density not exceeding 50 amperes per square inch is 


the best practice in England up to the present time. With 
regard to the bow collector, the following are given as its 
chief advantages: (1) Less wear on the overhead line when 
rounding curves. (2) More silence in action than the trolley. 


(3) Entire construction of the overhead line can be simplified, 
ati (4) The ears and frogs can 


(6) Can run in either 


a a авалан 


nm 


. с ARBANGEMENTS FOR THE WEEK. 


.. 1 ct! NORTHAMPTON Institute ENGINEERING ÜSoorETY. . 
Ordinary meeting. Paper by A. Sterling оп Electrical versus 
. Mechanical Power in Factories.” | 
| : А JUNIOR INSTITUTION OF ENGINEERS. 


„8. m. Inaugural meeting at Westminster Palace Hotel. Presiden- 


tial Address, on Water Supply, by Mr. W. B. Bryan. 


| | - Bocr&ry-oF ENGINEERS. 
7,30 p.m. Ordinary Meeting at the Royal United Service Institution, 
7. «Whitehall. Paper by Sherard Cowper-Coles on Recent Storage 
Battery Improvements." · 
е, 25 SOCIETY- OF CHEMICAL INDUSTRY. 
, Meeting at the Chemical Society’s Rooms, Burlington House, Picoa- 
dilly. Paper on The Advantages of Investigating the Un- 
' likely,” by Sir William Ramsay.  - 


INSTITUTION oF Ступ, ENGINEERS. 
8 p.m. Ordinary Meeting at Great George-street, Westminster. Pre- 


sentation of medals and prizes. Presidential Address by Sir 
Alex. B. W. Kennedy. 


THURSDAY, November sth, 


| INSTITUTION OF ELECTRICAL ENGINEERS. 
8 p.m. Opening Mesting at Great George-street, Westminster. 
Award of premiums for Papers. Inaugural Address of the Presi- 
. dent, Dr. R. T. Glazebrook. | 
FRIDAY, November 9th. . 
f THE PHYSICAL SOCIETY. 
8 p.m. Ordinary Meeting at the Physics Laboratory, Royal College 
: of Science, Imperial Institute-road, South Kensington, Agenda: 
Exhibition and Description of Experiments Suitable for 
Students in a Physics Laboratory,“ by Mr, G. F. C. Searle. 
"NE . Tue Exvecrro-Harmonic Socrery. 
8 p. m. Ladies Night.” Concert at Holborn Restaurant (King's 
a Hal). Chairman, Dr. R. T. Glazebrook. 


— 
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ON THE MEASUREMENT OF THE CONSTANTS OF and VES бена tanh RS.... (6) 
TELEPHONE LINES. Zu BS tog 127 | " 
BY BELA GÁTI. 2 


РИГЕ 
There are four constants of every telephone line—the effective | From NA R/S and V RS, R, S, and ВО a, Т, c, z, are calculable, 
resistance, the effective reactance, the effective conductance and | In the case of short lines it is possible to use VRS instead of 
the effective susceptance*—a knowledge of which is of impor- | | 


tanh v KS, so thaſt 
tance. 


. t i 
: E on Ила d | 
In connection with the measurement of telephone currents, VES “и RS, (7) 


Mr. Kennelly's experiments? are of great importance, and his sob ltiplicati Reed Pus | { ; | | 
method with the barretter seems to be a very good one. 875 e y mu'tipiicaüon and division of equations (5) and (7), 

The advance which I have made in the measurement of | "e 8e 
line constants consists in combining the barretter method of 
measuring currents with the three-ammeter method of 
measuring power. Fig. 1 shows the principle, Fig. 2 the 
details of the method, T representing the telephone line. We 
are able to determine the lag between current and E.M.F. at 
the beginning of the line, and so we can write the strength of 
the current I= i ji’, where j= V=], i=I cos ф, i’ =I sin ф, 
$ being the lag. 

If the voltage and the currents L, D, I, be known, the lag 
may be calculated, since power 


Е 705 -L - I7) = E. I, cos 4, 


where R is the resistance of the shunt, I, L, I, are the 
currents denoted in the figures (^, the barretter resistance, 
in assumed to be negligible. E, -I. R. Ris known ; 1,1, 1; 


en =S and e = R. 
toon Uins 

Measuring the current and E.M.F. at the beginning of the: 
line with the far end insulatod, and putting ling 7? +j] and 

ns = е, We have 1/е=@. 1, i'/e= wel, a = ijle. , c i'lewl. The most 
interesting quantity is the effective conductance.. It is gene- 
rally thought that leakage caused by imperfect insulation and 
effective conductance are identical. Mr. Breisig has found for 
а in а certain cable a value of about 100 x 10-* by the use of 
high-frequency currents (1, 200 ), while continuous-current 
leakage gave only 0:1 х 105. The value for a with high. fre- 
quency currents is thus 1,000 times greater than that corre- 
sponding to ordinary leakage. The author has, in a certain 
case, found 1/ = 10+‘ by the method above described. This 
value of a is not small enough to be neglected, and therefore. 
calculations in which it is omitted are not correct. For in- 


are m -i, where i=I cos ф, ?' =I, sin 4. i ; 
jog x Ка 3 зё stance, 75 M E ts m factor : 
a 8 A + (T.C)! || + (Әта ar — тис. DTW. x 
U =u cosh VRS V sinh VRS, . . (1) вм ale Gave” us 2 | ` 
When a=0, (2rw) = 107, ¢=1077 farads, r=10 ohms, 
And T=tcoshV RS eu / R sinh VRS, . . (2) | %=10-%henrys, we have B=0-03418, E 
S en а= 10 and the other values remain as above, 


B —0:0342, so the difference is small ; but if we substitute 


where u and i are the E. M. F. and current at the beginning of ! 
the measured value of a, that is, a= 107, B will be. 


line, U and I those at the end of the line. 
Е = (a A. juc).1, 
| S =( Jux). J. 
a is the effective conductance, c the effective capacity, r the 
we resistance, z the effective inductance per kilometre 
oop, l is the length of the line, w= 2rn, n being the frequency. 


Кї. 1, Fic. 2. 


E the pi сон ч the line аге insulated at the far 
› and nin ОШ equations (2) we get, denoting 
Values of i and и in this case by in, iud = fes essel. i 

tms (ыа 1 

! sinh VRS/ VRS) — 

V— — S RS 

" { in, S . coth A/ RS, • . • (3) 

ы, d dd 1 ш n end are connected U will be 0, 

ve have, by equation (| * 18 case by i, and м, „ respectively, 


Yeon © 


Ча A tanh vis, 24 x (4) 


y multi . . . ," „* 
iplication and division of equations (3) and (4) we get 


7 4 am 
bres LEM E : е . • А (5) 


B=0-0422. The difference ів about 20 per cent., therefore 
not negligible. | "M 

My experiments satisfy the data of Mr. Breisig. Mr. Breisig 
has employed a special alternator with two armatures; the 
currents could be varied both in phase and in strength, singly 
or together. The measuring method was one in which the 
telephone was used as a zero indicating instrument. My 
measuring method does not require a special generator, any 
high-frequency generator being suitable. The barretter is very 
easy to make. The first barretter may require an hour, the 
second only 10 minutes. A Wheatstone bridge set is to be 
found in every laboratory, so that high-frequency investigations 
are easily made. | 

Ву way of example, I give below some data referring to an 
unloaded cable. = | 

Length =8 km , 2 x 208 wires, paper and air insulation ; fre- 
quency, 832. The barretter resistance b was 25 ohms. 
R = 270 ohms, I, 26:34 x 10? amperes, I, = 4:52 x 10 * amperes, 
1,2 2-10x107* amperes, I,25=110x 107° watts, E= E- Г, 
cos ф 20:814. Hence а per kilometre is 1:7 x 10-! ohms, and 
c=0:025 mfd. By direct current measurement 1/a was found: 
to be 1:4 x 10** ohms, and c about 0:030 mfd. 


“Те 
C. P. Stenand Caleulation of Ат, aA 
- Steinmetz, s ernating-current Phenomena.” В 
t The Electrician, Vol. LIV 12 450 180. | 
эр. 488, 
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It was necessary to use such strong currente, because the 
cable was in use at a common battery central and the neigh- 
bouring: wires were under voltage, so that thé induced voltage 

ight have caused a slight deflection had very small currents 
been used in the measurement. 

"The discrepancy in the values of the capacity needs further 
investigation, which is now being carried on. | 

The conclusion from the above results is that the conductanee 
is never negligible, and has, especially with high frequencies, 
values different from those hitherto accepted. It would be 
very interesting to make investigations on loaded lines, because 
it seems to me that an increase in the self-inductance alone is 
not sufficient for long-distance telephony: the conductance 
depending on the capacity, it is important to reduce the latter 
as much as possible. | 

I am at present engaged on experiments in which talking 
currents are used instead of currents from a high - frequency 
generator. | MEET 


BRAKES FOR TRAMWAY CARS. 
BY HENRY М. SAYERS, 
(Concluded from page 9.) 


The adhesion coefficient deduced from stopping tests is lower 
than the true figure, as the whole adhesion is never all avail- 
able for braking. | | 

The саг tilts or pitehes when the brakes are applied,. the 
effective load being reduced on:the rear wheels and increased 
on the leading wheels: by an amount which equals the retar- 
dation force on one pair of wheels. multiplied by the ratio of 
wheel diameter to wheel base. For example, a four-wheeled 
car utilising 0:16 adhesion, having 30in. wheels and 6 ft. 6 in. 
wheel base, will have 53 per Man of the weight on the front 
and 47 per cent. on tho back wheels. The lower figure deter- 
mines the total available, which is, therefore, 94 per cent. of 
the weight.: The effect can be compensated for in the brake 
rigging, but this does not appear to have been done. 

It is fortunate that it becomes of less relative importance as 
the adhesion diminishes. 

Tilting frequently sets up a pitching motion in the car body, 
especially if intermittent skidding occurs; and as a short wheel 
base is otherwise favourable to pitching, the comfort of the 
passengers, and the effectiveness of braking, are both increased 
by using trucks of the longest wheel base permissible by other 
considerations, 

Sanding the rails improves braking generally. Experience 
on gradients indicates that an adhesion coefficient of at least 
10 per cent. can be obtained upon the greasiest rail with 
sand. Dead leaves, snow and ice defeat it, but hardly any- 
thing else. To be of the greatest use it must be delivered 
under the wheels from the commencement of the braking pro- 
cess, and on both rails. Nearly all sanding gears on tramcars 
fall short of the requirements. A universal fault is that the 
sand pipe is from 12 in. to 20 in. in front of the wheel contact, 
and much of the sand discharged falls or is blown away from 
the rail table. That which gets into the grooves is worse than 
useless. Bogie cars are the worst offenders in this waste of 
sand, which is a considerable item of expense on many lines; and 
all the sand is eventually swept or washed off the road as mud, 
at further expense, Unless compressed air is available it is 
not easy to get as good utilisation of sand as with the steam or 
air-worked sanding gear used on locomotives, but the point is 
worth attention when designing cars for lines where bad rail 
conditions exist. 

Automatic sanding at every brake application has been pro- 
posed, but seems objectionable in some respects, and at least 
not justifiable under ordinary conditions. 

Sand should be sharp, clean, dry, free from clay or mould 
and average about in. lineal dimensions. Small granite is 
not good. 

Sand valves should be tight, and not liable to he jammed by 
sand packing. They should be covered, as paper and old 
tickets dropped through the seat spaces sometimes block the 

pipes. On lines with steep gradients and bad rails the greatest 
care must be taken to keep sanding gear in good order, and the 
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drivers held thie. for testing this and sesieg that the 
boxes are full before they take cars over from the hel. 

It would evidently be better to keep rails clean than to ha 
to rely upon sand, which eventually adds to the road mud, 
which has to be removed, especially from the rail grooves, 
and which is undoubtedly destructive to wheels, rails and any 
bearings it may reach. | 

Money spent on rail cleaning, especially at well-known 
troublesome points, would in many cases save not merely 
sand but power, repairs of various kinds, time, and now and 
then cosspensation payments. The discussion of rail-cleaning 
methods and appliances is rather outside the scope of thisarticle, 


. but it may be said that a rail-watering and brushing car, built 
‚ ón the right lines, is a paying investment on most roads. 


lents is an increase or decrease of 
n up grades the only difficulty that 


The gravity effect of 
the retardation force. 


may arise is running backwards at either stopping or starting, 


easily prevented by skilful driving. 
Down hill the brake power is diminished. On a rail with an 
adhesion of 0:10, a gradient of 1 in 20 reduces the brake power 


to half its value on a level line, and a gradient of 1 in 10 


reduces it to zero. 

This is not the whole danger. Any delay in applying the 
brake on commencing the descent results in acceleration of the 
car, and therefore an increase in the stopping distance. Evi- 
dently, to keep the same stopping time as on the level, the 
car should descend at a speed lessened by as much as the 
braking power, but as the stopping distance is proportional to 
the square of the speed, such a rule erra on the safe side, which 
is no disadvantage. | 

Whatever the speed determined on as safe, the driving rule 
is to start the descent at no greater speed, and to keep the 
brakes sufficiently applied to neutralise the gravity acceleration. 

It is particularly on gradients that rail cleaning will be 
found worth while. It is imperative on long gradients of 
between 1 in 16 and 1 in 10 in most manufacturing districts, 
where on many days a car cannot even ascend with the rails 
uncleaned, niuch less descend in safety. 

As a general statement, it is not safe to rely upon wheel 
brakes alone on long gradients of 1 in 20 and steeper ; for, if 
skidding occurs, the consequent acceleration quickly makes 
the car uncontrollable, largely, no doubt, by destroying the 
driver's self-command, but the ordeai is one to which the men 
should not be exposed by lack of foresight in the equipment 
of cars or their own training. 


Track Brakes.—Track brakes are essentially brake blocks, of 
which the retarding force is due to their sliding or skidding 
under pressure upon the rails instead of upon the wheel treads. 
They are applied either mechanically or magnetically. When 
mechanically applied the weight of the car supplies the pres- 
sure; with magnetic application the pressure is due to mag- 
netic attraction. Considering first the mechanically-applied 
track brake, the available retarding force is the coefficient of 
friction between blocks and rail; multiplied by whatever weight 
is placed upon them. Now, this must be less than the total 
weight of the car, or the wheels would be lifted from the 
rails. In order to avoid derailment it is advisable to keep at 
least 40 per cent. of weight upon the wheels, and more on 
sharp curves. It is therefore apparent that the track brake 
skidding or sliding, using only 50 or 60 per cent. of the car 
weight, can only be better than the wheel brake using nearly 
the whole, if the coefficient of friction of the former is con- 
siderably higher than the latter. Assuming the wheel to be of 
cast iron, the slipper or track-brake block, if of cast iron, cannot 
be better than a skidded wheel ; in fact it cannot be so good on 
this reasoning. Experience shows that it is decidedly better, 
which does not mean that reasoning is wrong, but that some 
of the factors are ignored in the argument. 

The most n of these ignored. factora is that the 
slipper block alters the condition of the rail surface. It 
scrapes or cleans the rail table, and so achieves a metal-to- 
metal rub with a coefficient of friction approaching that of 
clean surfaces. This the wheel, even when skidding, fails to 
do. Another point is that the contact surface of a skidded- 
Wheel is extremely small and the pressure per unit of area 
very great. Abrasion results, the retarding force is presumably 
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a function of the area abraded, very small at first, and the 
wheel develops a flat with a highly-glazed surface, which slides 


easily upon the rail. The slipper block abrades also, but over 


a much larger area and under a lower pressure per unit area. 
These different conditions can hardly give the same coefficien 
of friction, and the block has the advantage. . | 


Wooden blocks, however, give a much higher sliding co- 
efficient of friction, approximately 0*4, and rather higher when 
wet than dry. Consequently, wooden slipper blocks give far 


-Tetter resulte than iron, and add to the 


power 
with a given abstaction of weight from the wheels. It follows 
that for descending long gradients there is no mechanical 
brake so effective and safe as the track brake with wooden 
blocks, Oak, elm and poplar give good results, but any tough 
wood is suitable. The end grain is applied to the rails. The 
iron cradles carrying the blocks should be so designed that the 


wood sawn into trapezoidal section will fit without trouble. 


The wear of wooden blocks is rapid, but that of the rail is 
slight, depending somewhat upon the amount and character of 


the grit picked up. 


As track brakes are in effect jacks, raising the car and re- 
lieving the springs and wheels of part of their load, the leverage 
ratio needed for manual operation is considerable, and the 
xtion somewhat slow. Pneumatic application is easier, quicker 
and very satisfactory, but the cost of equipment and main- 


tenance of the air compressors is serious. 


The stresses upon the brackets and other supports of the 


blocks are necessarily severe, and if stops are made from high 
speeds the racking is serious. 
brake is not a suitable one for 


it, without touching the track brakes. 
possible for a car to run away on any workable gradient. 


з speed of from 4 to 6 miles per hour. 


Several forms of brake rigging have been devised for manual 
Probably the favourite arrangement to-day is 
staffs concentric, one 
being tubular, and parallel hand wheels one above the other, 
Chains to a rocking shaft pushing down the blocks by a toggle 
ү other link arrangement, complete the equipment. A 

r form of platform gear uses a lever like the reversing 
ae This 
oe an the 
position of the lever when the brakes nre on indicates roughly 


application. 
that with the wheel and track brake 


lever of a locomotive, moving over a notched quadrant. 
gives the driver a quick and powerful motion, 


а amount of wear of the blocks. an important advantage 
an ordinary day's run wears out a set. 


and other gears which put 
reads, and other Pus very great pressures on pins, screw 
distrusted. 


The brake blocks should move in substantial guide brackets 
as раа to the side sills, and the bottom framing of the 
«ү. und Platforms must be sufficiently stiff to resist the 

Ке stresses set up by the brake rigging. | 
bein p: CATS the slipper brakes must be carried by the 
бах ар es. Ihe rigging on these cars is decidedly trouble- 

loe mip En and fit in, especially as it must actuate four 
rich ster | Proximately equal pressure. On single lines 
ant. is ipis the cleaning of the rails by the descending 
an а. aian brakes materially assists the climbing 
tipping 8 the waste of power and time caused by wheels 
iie MATA E brakes are a further development of the 
which maeti l m The brake shoes, of iron, carry a winding 
to which the si em with pole faces parallel to the rail table, 
upon th is A 5 5 and pressod with a force dependent 
magnetising current is prod i 

as | produced by the motors actin 
Bante regulated by resistances varied by the коштоо 
the dise brake, the 
u therefore, ont 15 place of the annular magnets. There 
rs, but very much o г 1 aoon acting as genera- 


Therefore the mechanical track 
emergency use. Its special 
sphere of usefulness is on hilly lines; the method of use is to 
put it on at the top of each descent and slide down at a steady 

„hen the wheel brakes will check or stop the car, and 
current on the first or second notch of the controller will start 
So used it is d 
to gradients of 1 in 9 the wooden slippers will hold the cars 10 


Toggle joints 
moving parts of small area, are to be 
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magnet blocks and the rails. The maximum ressure is that 
corresponding to saturation of rail and brake block, and 


may be between 30 Ib. and 401b. per square inch of opposed 


faces. 

The best-known pattern of magnetic brake is the Newall, 
with which Mr. Fell has made testa set out in the Paper pre- 
viously referred to. A set of four blocks, having a total area 
of 126 square inches, had, when saturated, a pull on the rail of 
18,000 Ib., and will therefore give, with a coefficient of 0-15, a 

ing force ef 2,700 lb. As no weight is taken off the 
wheels, this retarding force is a net addition to the braking 
power. (An equal net addition to the braking power would 
be given by wooden blocks carrying 10, 800 Ib. of the car 
weight, assuming the coefficient of 0*4 for the track blocks and 
0:15 for the wheel blocks, but that weight would, of course, be 
taken off the wheels), | " 

An incidental advantage of the magnetised block is that the 
vertical force being confined to the block and the rail, the 
brake supports and car frames have only to take the pull corre- 
sponding to the retarding force, instead of the whole pressure. 

Used simply as a track brake, the magnetic pattern has 
undeniable advantages in respect to available power and con- 
venience of manipulation. It can be applied at full power 
instantly, and puts the minimum stress upon the structure of 
the vehicle consistent with the braking power. It can be used 
for descending hills as well as for service and emergency stops ; 
but, for the hill use it is not so good as the mechanical brake, 
because it is entirely off when the car stands still and until 
the motors excite. On very steep gradients this feature reduces 
the ease and accuracy of control, and is undesirable ; hence it 
is probable that the wooden track brake will not be displaced 
for this purpose by the magnetic. 

On the other hand, for service and emergency stops, espe- 
cially in heavy traffic, it is highly efficient. | 

Combined Magnetic Track and Wheel Brake.—The most 


powerful of all brakes yet put on the market is the combined 


magnetic track and wheel brake. In this the pull of the 
magnetised slippers operates the wheel brakes through a simple 
link and lever gear. As an emergency brake nothing can be 
more effective. At the same time it can be applied with 
moderate and graduated force by the resistance control. 

Mr. Fell’s Paper, previously referred to, gives the best 
account yet available of the performance of this combination 
brake, as well as the simple magnetic track brake, and most 
of the following figures are borrowed from that useful record. 

The leverage between slippers and wheel blocks may be 4 or 
5 to 1, and the saturation retarding force of 2,700 lb. can pro- 
duce a pressure of 10,800 Ib. ог 13, 500 Ib. according to the 
leverage upon the wheels. Taking the lower figure, and 
the same coefficient of friction, the retarding force so added 
will be 10,800 Ib. x 015 - 1,620 Ib., and the total 4,8201b. 
without counting that due to the motors generating. 

With а car weighing 12 tons this is equal to 860 Ib. per ton, 
and will yield a deceleration of 5:17 ft. per second per second, 
sufficient to stop the car from 10 miles per hour in 2:85 seconds, 
or 21 ft. One of Mr. Fell's emergency stops on a so-called 

easy rail is recorded as 18j ft. from 13 miles per hour. 

either the weight of the car or the leverage is stated, and it 
may be that the rail was not really bad, but afforded a much 
higher coefficient than 0:15. Several other measurements 
reduced to retardations reach 5:10 ft. per second per second. 

If the adhesion coefficient between wheel and rail is low 
there will be a tendency to skid. In the example given above 
for a 12 ton car the coefficient corresponding to the wheel re- 
tardation is 0:06, if lower than this incipient skidding would 
occur. By adjusting the leverage, and taking into account 
the car weight, it should be possible to provide that this will 
not occur in any probable rail conditions, and yet have an 
ample brake power under all circumstances. В 

The magnetic brake has the weak points of all other 5 
brakes operated by current from the motors, эш s 
is put entirely out of service if the wheels are skidded by : 
hand brake. This appears to have happened in гош erue 0 
runaway cars fitted with magnetic brakes. It should be 5 
instruction to all car drivers that when they use the magnetic 


friction between the (or any other electric) brake they should use it first and 
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reserve the hand brake for stopping and holding the car. The 
possibility of failure, due to dirty contacts or other high resis- 
tances in the brake circuit, also operates, and the necessity of 
a flexible connection to the brake shoes appears to add to the 
chances of this fault. Insulation of the shoe windings should 

‘ve little trouble, excepting on conduit lines, where it may be 
alive at 500 volts to earth part of the running time and needs 
special precautions. The motor heating is very slight, because 
saturation can be obtained with a very moderate current. In 
this rospect the magnetic is greatly superior to other forms of 
electric brake. 

It has a weak point of 
non-magnetic substances on the rail-head, preventing close 
contact, and weakening attraction. It is desirable to use sand 
very sparingly, and that what is used should be free from 
pebbles. Ж TL | 
It is. necessary to suspend the blocks close up to the wheels 
or they will not face the rail tables on curves. The poor per- 
meability of manganese steel special work may also interfere 
with the brake action. | | e 

These points are all of the kind calling for good workman- 
ship, proper maintenance and, skilful use ; not radical defects. 

The effect of the iron blocks upon the rails must be abrasive, 
aud if sudden stops are made from high speeds repeatedly at 
certain places, special wear of the rails affected will result. 
The extent of this does not appear to have been ascertained. 

The adaptability of the magnetic brake, in either form, to 
trailers is obvious. As mentioned in connection with the disc 
pattern, the flexibles for such use should be so arranged that 
the motor-car brake circuit cannot be left open when they are 
disconnected. | | 

The magnetic combined wheel and track brake is the most 
effective and valuable for. the requirements of tramways 
operated in town. traffic and worked to their full capacity. It 
gives, in fact, an added carrying capacity, defined by the higher 
overall speed made possible, a set-off to the cost more easily 
reckoned than the avoidance of accidents. 

On the question of motor heating from the use of various 
forms of electric brakes information is difficult to obtain, and 
obviously so much depends upon the time-table and average 
stops, the gradients, and other characteristics of the road and 
gervice that statements as to temperature rise on actual runs 
would not be of general application. In Mr. Fell's tests, 
recording instruments were placed in the brake circuits from 
which the “ampere seconds" required in each stop were 
measured. The rheostatic brake, the magnetic track brake, 
and the magnetic combined track and wheel brake, were so 
tested, and the tables show that the latter accomplishes the stop 
with a far smaller number of ampere seconds than the rheostatic, 
and that the magnetic track brake comes between them. 
"Taking dry rail conditions the ampere seconds are in the average 
ratio of one, three, and five. The greasy rail tests are very 
remarkable, inasmuch as the current consumption was much 
lower for the combination brake than on the dry rail, although 
it was a little higher for the track brake, and much higher for 
the rheostatic. It will, perhaps, be safer to treat this result 
as an example of the well-known difficulty in getting consis- 
tent results from brake tests than to found any general infer- 
ence upon it; but the whole set are conclusive as to the 


smaller stress and heating effects upon the motors of the com- 
bination pattern. 


Other Brakes.—The types discussed do not cover every form 
of brake used, much less every variation in detail and pattern. 
* Sprags" ог scotches trailed behind the wheels are occa- 
sionally used to prevent cars running backwards on steep 
gradients. They are troublesome, and as cars on auch lines 
need track brakes, the truck arrangements become complex if 
such additions have to be made. It is better to make the 
other brakes reliable. 

From time to time suggestions are made that an absolute 
stop brake should be fitted to cars, which will infallibly stop 
them dead from any speed. Such things take the form of 
dropping a heavy bar before the wheels, or of projecting 
toothed arms to dig into the paving, or cut into the rails like 
a planer tool. It is hardly necessary to point out that a car 
stopped by such means would be seriously damage, and its 


! given a rail steel of suitable ductility. 


its own in liability to encountering | 


cedure that they shall instinctively make the best use 
brake power under all circumstances, 18 
guard against runaway and collision accidents. 
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passengers, would hardly escape injury. A collision with 


another vehicle might well be the lesser evil. | 

Corrugation.—Brakes may be, and in the writer's opinion 
frequently are, among the causes of rail corrugation. The 
evidence is the frequency of corrugation on rails over which 
stops are frequently made, especially from comparatively high 
speeds. Incipient skidding—i.e., alternate rolling and sliding— 
seems quite competent to produce the peculiar “ cold-rolling," 
Torsional vibration of 
the axles, or jumping of wheels and axles as a whole, may be 
set up by the same cause with the like effect. 

General Conclusions.—Good practice, in the present state of 
the art, may be summarised as follows :— 

1. On level lines, with rails generally clean, low maximum 
speeds, few stops, and little other traffic, hand brakes, and the 
rheostatic brake will answer the requirements. The rheostatic 


brake should be used for some service stops on every trip. 


2. On hilly lines wogden-blocked manually-applied track 


"brakes are required in addition to the wheel brakes. The 
rheostatic brake is a desirable addition. 


3. The combination of high overall speeds, frequent service 


and heavy general traffic call for the combined magnetic track 
and wheel brake. 
magnetic track brake will suffice. 


For somewhat less onerous conditions the 


4. Heavy cars and frequent stops from high speed make 


serious calls upon the drivers' strength when hand brakes are 
used. "The use of 
worth consideration under such conditions. 


compressed air or the momentum brake is 


5. Skidding is always the danger. Cleaning and watering 
rails is a better remedy than sanding them. Track brakes go 


far to prevent skidding. Electric brakes should be applied 
before hand brakes whenever used—never in the reverse order. 


6. The diligent training of drivers, and such routine p 

of their 
the most effective safe- 
7. Every emergency brake should be a service brake and 


used as such. 
Regenerative braking is not mentioned in the above summary 


because its use involves many considerations besides those of 
braking. The cost of power is one of them. Others raise 


questions only to be answered by extended experience. 
The automatic limitation of speed down inclines is an im- 
portant element of safety to the credit of regeneration. Other- 
wise, it is at present a matter of experiment, sub judice 

This Paper cannot claim to be exhaustive on the important 
subject treated, but will have fulfilled its purpose if it assists 


even a few responsible tramway officers to grasp the main 


points of the brakes available, their virtues, limitations and 


special suitabilities. 
— — — 


THE HIGH-POWER WIRELESS TELEGRAPH 
STATION AT NAUEN, NEAR BERLIN. 


The station at Nauen, near Berlin, established by the 
Gesellschaft für Drahtlose Telegraphie, is the first long range 
station working on the “Telefunken” system. The design 


of the equipment is the outcome of a long series of experi- 


ments and embodies a number of new points, especially in the 
arrangement of the antennæ, which are claimed by the com- 
pany to represent a considerable advance in the design of 
large stations. | 

The small town of Nauen, near which the station is situated, 
is about 121 miles to the north-west of Berlin. Passengers 
on the railway from Hamburg or Berlin can see, from a con- 
siderable distance, the iron tower, 100 metres high, supporting 
the antenna, which consists of a large network of single wires. 
The lattice-work tower stands out on the horizon like a thin 
needle. | 

Тһе station lies in the middle of a plain which extends in 
meadows, woods and ploughland for miles around. The con- 
ditions of the soil are very favourable from a wireless tele- 
graphy point of view, as water is reached at a depth of about 
9 metres, and thus the attainment of a satisfactory earth is 
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greatly facilitated. On the other hand, the conditions were | account of the high tension, sometimes teaching 1,000 mm. spark. 
anything but favourable for the builders of the tower, who | length, the three upper insulators are ‘arranged in oil, and have 
had the task of furnishing a secure foundation for the great | proved entirely reliable. The lower anchdring of the three guys 
weight of the tower and for the resulting tensional stress. | is secured by means of masses of masonry which are built almost 


These difficult. re- entirely above 


quirements have round, and with- 
been met most satis- i | stand the huge 
factorily by the | stress by means of 
firm of contractors, К their weight. In 
Mesrs. H. Leh- ; | the photograph 
шло & Co, of | | | (Fig. 1), these an- 
d d | е тести 
view 0 - | may observ 
station is given in 4) like small houses 
Fig. 1, and Fig. 2 | with sloping roofs. 
shows the form of | ) The antenna 


the aerial network. 
The tower, 100 
metres in height, is 
carried out in iron 
construction in tri- 
angular form of 
about 4 metres 
length each side. 
The three side 


spreads itself out 
from the top of the 
tower. It is con- 
structed as a six- 
fold umbrella an- 
tenna, and is so 
arranged that two 
opposite segments 
counterbalance one 
girders, formed of another by means 
riveted sections of the pairs of pul- 
about 8 metres long 1710. 1.—GENERAL VIEW OF STATION SHOWING TOWER. leys before men- 
bolted together, are tioned. By means 
connected with one another by means of diagonal stays and | of this patent arrangement the tower is subjected to a minimum 
are carried parallel from the top of the tower to about 6 metres | of strain. None the less it is possible to lower any single one 
above the ground. At the foot the three girders join in a | of the six segments, for which purpose a special release appa- 
castateel sphere, which rests on a socket ratus is provided at the top of the tower. 
constructed as a sole-plate. The pressure The umbrella antenna consists, in the upper 
is carried through a layer of insulation to part, of 6х9 phosphor-bronze cables 

the concrete founda- towards the bottom 
tion. The tower may the number is in- 
beeasily mounted by creased to 162 cables 
means of steps, and in such a way that 
is provided with a every cable, at a 
реа at а height J үг of its ава 
0| 96 metres from = А ranches out, from 
where the three P Fie, 2,—Diacram oF AERIAL NETWORK a knot, into two fresh 
of pulleys for the hoisting of the antennæ, which are arranged at | cables. The total surface is about 60,000 sq. metres. Each seg- 
the top of the tower, may be manipulated and controlled. At | ment of the antenna is connected by means of hemp cord and 
à height of 75 metres are the guys, by which alone the tower | porcelain insulators to an iron post sunk in the ground. The 
is kept vertical. These guys are formed of a number of round | Jeads to the station house are carried from the top of the tower, 
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Fro. 3.—Di1acBAM оғ CONNECTIONS. 
iron | т 
i л Vile metres long, which are connected by massive | and consist of 154 cables in the form of six grids, held отнет 
from the foot Мз a considerable sag to points about 200 metres | wood battens. These are carried down the tower to Р us the 
же of the tower, where they are anchored. At top and | and thus into the station. These leads are not insulate quiet 
Says are insulated from thetowerand anchoring. On | tower, so that the latter forms a parts of the oscillating sys 
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The earthing system consists of 108 iron wires arranged 
- fanwise in the earth, which spread in the same manner as the 
air net into 324 wires. The earth wires extend over a space 


of about 126,000 sq. metres. At the centre they join together 


and are led from there to the station house. . 

The station itself is a one-storey framework building cover- 
ing about 100 sq. metres surface, with an adjoining engine 
shed. The rooms are so divided that the machine room, tele- 
graph room and receiving or sleeping room are on the ground 
floor. 
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On the first floor is the high-tension room. This 


. — S CC Mc 


is not effected, as in small stations, by interrupting the 
N but by short-circuiting the primary winding 
of the induction coils and simultaneously the winding of the 
generator through the above-mentioned choking coils. Con- 
versely the Leyden battery is charged by breaking this short- 
circuit. Since very powerful currents are employed a special 
design of switch was necessary, and this is provided in the 
transmitting relay. This apparatus has proved highly effective, 


not only with regard to reliability, but also as to speed of 


graphing. transmitting relay is operated by means of 
ö "s an farbe Morse key which is placed on 
the receiving table in the telegraphing 
room. u 

The change-over from transmitting to 
receiving is effected in one movement, by 
operating a switch, which switches air wire 
and earth from the transmitting circuit to 
the receiving circuit, and at the same time 
disconnects the alternating-current circuit 
by means of the cut-out, so that any pos- 
sibility of transmitting is prevented. This 
arrangement is found to be absolutely 
necessary in order to protect the sensitive 
cells and detectors from the influerce 
of the exciting circuit. All receiving 
apparatus as well as the condensers and 
coils needed for tuning the receiving 
circuit are erected on one table, which 
stands in the telegraphing room. This 
table is shown in Fig. 5, and has a 
raised desk-like back, on which a part of 
the auxiliary apparatus is erected. By 
this means the table is made easier to 


| І i i . By this 
t has, in the first place, the advantage that the | manipulate and the scheme of connections more clear. 

0 of he m is to a pee extent cut k^ from the | arrangement of the receiver it is possible to receive n 

telegraph room, and above all it affords a dry position and a | writing and telephonic receiver indépendently and also simul- 


straightforward толоо of the high. tension apparatus. 
The rooms are heated by the exhaust of the engine and 
lighted by incandescent methylated spirit lights. 

The source of power is a steam engine of portable type, 
which has an output of about 36 H.P. at 120 revs. per min. 
Coal and coke are used as fuel. The water supply is produced 
by a pump, drawing direct from the ground water. During 
normal working the engine is kept at quarter steam pressure 
during long pauses in the transmitting, so that the fuel con- 
sumption is reduced to a minimum; at this pressure it is 
possible to transmit a brief acknowledgment of telegrams. As 
800n as a longer period of transmitting occurs it is possible, by 
means of a steam blast, to attain full pressure in a few minutes, 
and then to carry on full service. From the flywheel of the 
engine a single-phase alternator is driven by belt gear aud 
provided with a direct-coupled exciter. The output of the 
generator at 750 revs. per min., 50 cycles, is about 25 kw. The 
generator windings are protected from high tension by means 
of high-tension safety cut-outs; leads are carried from the 
generator to the switchboard in the telegraph room. The 
following fuses, switches and measuring instruments are carried 
on this board, as may be seen in the diagram of connections in 
Fig. 3: Double-pole switch with fuses, ammeter, voltmeter, 
frequency meter, transmitting relay and automatic cut-out. 
The alternating current from the generator is fed through four 
choking coils to the four induction coils, which are arranged, 
with the rest of the high-tension apparatus, on the first floor. 

The transmitting circuit consists of a capacity of 360 large 
jars (shown in Fig. 4) which are connected in three-fold series, 
a ring-shaped spark-gap without ventilation and a self-induction 
coil consisting of a spiral of silver-plated copper tubing with 
connections for the exciting cireuit and for coupling the air 
wire and connecting the earth wire. A permanent connection 
to the ondameter enables a determination to be made at any 
moment of the length of wave generated and the coupling. 
The jars are charged from the secondary winding of the induc- 
tion coils, with which are connected four high tension choking 
coils. By means of exact resonance this huge capacity can be 
charged with the expenditure of comparatively little energy. 


The cutting off of he induction coils from the Leyden jar 


taneously. . n 

In order to protect the apparatus from atmospheric dis- 
turbances a lightning arrester is provided which has proved 
most reliable and has repeatedly afforded the desired protec- 
tion when lightning has struck the tower. 
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Up to the present the following results have been attained : 
2,400 km. with telephonic receiver on board ss. Bremen on 
the voyage to New York, chiefly over-land ; 1,350 km. over- 
land with telephonic receiver at St. Petersburg; 800 km. over- 
land with telephonic and writing receivers at Rigi Scheidegg 
(Switzerland) chiefly over mountains. 

The working of the station can be carried on by two men— 
one stoker, who also does any other heavy work in the station, 
and one trained telegraph operator. | 


— 
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MAT MORRIS POWER STATION OF THE NEW YORK 
CENTRAL & HUDSON RIVER RAILROAD.* 


ine the latter part of October, or early in November, the New 
Bs odo & Hudson River Railroad Company will make the 
antieipated change in its motive power from steam to electricity in 
the initial electric zone south of High Bridge and Wakefield. The 
work incident to this change has progressed to such a point that 
were it not for new signals and the abnormal passenger traffic in 
the early autumn, the change, so far as motive power is concerned, 
could be made early in October. The electricity to operate the cars 
and locomotives will be generated in two power stations, one at 
Yonkers on the Hudson River, and the other at Port Morris on 
Log Inland Sound. These two stations have capacity enough and 
to spare for the ultimate electric zone, which will extend to Peek- 
skill on the Hudson division, and to North White Plains on the 
Harlem division. The Port Morris station is now in operation, but 
the Yonkers station will not be completed for some months. The 
power station at Port Morris, however, has аш le capacity to 
operate the initial electric zone and the four sub stations for this 
rone are practically in readiness so that electric service by the time 
specified is assured. : 
The Port Morris and Yonkers stations will be almost duplicates, 
and although they embody no radical departure from recognised 
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a few offices; the second contains the operating switchboards, and 
the top gallery is given over exclusively to offices. The boiler room 
is also provided with galleries and runways for convenient access to 
all parts of the piping and apparatus. M 

The present steam generating equipment comprises 16 Babcock & 
Wilcox boilers, and space is available for eight more. Each boiler 
has 6,250 sq. ft. of heating surface and 112 sq ft. of grate surface, 
giving 10 sq. ft. of heating surface per rated horse-power and a ratio 
of 55˙8 to 1 between the heating and grate surface. A total super- 
heating surface of 1,230 sq. ft. is provided in each boiler, in which the 
steam is superheated 200^ F. above the temperature due to the pressure. 
The rated working steam pressure is 1851b., and the maximum 
steam pressure is 200 Ib. The boilers are rated at 625 н.р. each and 
are arranged eight on each side of а central alley. Roney stokers 
are fitted to all the boilers, and the fuel used is Clearfield bituminous 
coal. The second pass of each boiler is provided with a soot chute 
discharging into the ash hopper below the boiler, and the rear of the 
setting is connected to an outboard drain to carry off the washing- 
out water. Two radial brick stacks carry off the products of com- 
bustiou. These are supported on steel columns and a reinforced 
concrete staging 40 ft. above the boiler room floor, and directly over 
the boiler room alley. The chimney has an internal diameter of 
155 ft. and is 250 ft. high above the grates. The flues are of steel, 
lined with fire brick and tile, and are designed to give a natural 
draught of not less than 0°7 in. water pressure at the smoke flues. 


Fic. 1.— Cross-secrion OF STATION. 


Practice, each i 
Ration each is an excellent example of modern engineering. The 


sites, besides being near the ] i 
“lon system, are at 5 се adj oad centres of the electric 


Сіло rai om 
is iii e аук, 80 that an unlimited supply of circulating water 


nd coal may be received by raj 
vision is made ived by rail or by water. Pro- 
hich is suficiens r station for an ultimate capacity of 80,000 kw., 


or a train service much greater than that now 
y means of i 
The Майор raa steam locomotives. 


vith gat Port Morris is a brick and steel structure 
a foundations extending down to bed rock. Every 
inp eliminate fire risks, and not a little 
shown in Fi J. th ges to the illumination of the interior, As 
"il into boiler and "ilding is divided longitudinally by a brick 
Which is given in Fe orator rooms. The latter room, a view of 
tionally well lighted 8. 4, extends clear to the roof, and is excep- 


mounted by the 09. The boiler room is shown in Fig. 8; it is sur- 
sides of the Pe nre the boilers being arranged along both 


generator roon are 
a machine shop and 


north side of th 
galleries; the first Gallery is occupied by 


Fron the Electrical World. 
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Coal is at present being brought by rail, the slip at the south side 
of the station by means of which coal barges may moor alongside 
the hoisting tower not being completed as yet. The coal cars ascend 
the trestle on the south side of the station and dump their load into 
concrete-lined hoppers which discharge into hoppers of two coal 
crushers. From the crushers the coal is fed to an elevating conveyor 
of the bucket type, which carries it to a point over the bunkers, 
whence it is distributed by four suspended-flight scraper. conveyors 
оре independently. Ooal delivered by boat will elevated by 
means of a hoisting tower to a hopper over the car tracks, and from 
here it will follow the course of the coal delivered by rail. With the 
exception of the hoist which is used to unload the boats, the coal 
and ash-handling machinery is driven by electric motors, ranging in 
size from 74 fl. p. for the ash conveyor to 40 Н.р. for the coal crushers 
and conveyors. The motors are of the three-phase induction type 
and operate at a potential of 220 volts. From the coal bunkers the 
coal is discharged to the hoppers of the stokers through cast-iron 
chutes and distributing aprons. The ashes fall from the grates to 
hoppers below, which discharge into hand push cars of 1 ton capacity. 
These dump their load into conveyor hoppers in the ш! 
beneath the boiler room, and the ashes are carried up by а malleable 
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iron bucket conveyor to storage bins over the trestle whence they 
are loaded into cars. 

The apparatus in the station is divided into groups. Each 
generating onit is provided with four boilers, one feed pump and 
foed-water heater and а complete condensing plant. The feed 
pumps are of the Epping-Carpenter duplex, outside-packed plunger 
type designed for hot water and capable of feeding eight boilers. 
Each pump delivers through в Wainwright corrugated tube closed 
heater of counter-current design. The plan of steam piping is 
quite simple. Expansion is provided for in all places by long bends, 
no packed expansion joints being employed. The turbines are con- 
nected in pairs by 14-in. loops, and each turbine may take steam 
from either of two banks of four boilers each. The auxiliaries are 
fed with steam taken from the cross connecting bends between 
adjacent turbines. Each turbine is provided with a short free 
exhaust pipe which is independent of the exhausts of the auxiliaries 
except through the heater vents and опор connections. The 
high-pressure steam piping is of mild steel with Van Stone joints, 
and the feed and blow-off piping is of heavy cast iron. The main 
cut-off valves of the turbines are operated from the floor. by means 
of gears and shafting, the operating shaft having & hand-wheel on 
the boiler room side of the wall as well. 


The generating room is at present equipped with four 5,000kw. 
General Electric turbo-alternators, reserve space sufficient for two 
more units of the same size being provided. The turbines are 
Curtis five stage macbines mounted on cast-iron bases forming 
exhaust chambers which are provided with condenser openings and 
free exhaust con- 
nections. Thealter- 
nator and turbine 
are connected to- 
gether by a coup- 
ling. The shaft rests 
upon a step bearing 
consisting of two 


cast iron blocks 
between which 
water is forced 


under a pressure of 
800 1. per square 
in. The piping for 
this system is in 
duplicate and is fed 
by three pressure 
pumps, in addition 
to two accumula- 
tors, each of which 
is normally sup- 
plied by a large 
steam pump. The 
turbines are gov- 
erned by succes- 
sive openings and 
closings of auto- 
matic valves oper- 
ated by hydraulic 

ressure controlled 

y a cam shafr. 
The valves deliver 
steam to two sets 
of nozzles. Should 
the turbines speed up abnormally, an automatic speed limiting 
device, with which each unit is equipped, trips the main steam 
Nen thus cutting off the supply of steam and causing the turbine 
o stop. 

As shown in Fig. 1, the condenser equipment, which is of 
Worthington make, is exteroal to the base of the turbines. The | 
condensers are of the counter-current surface type, and have 
17,000 sq. ft. of cooling surface. They are guaranteed to maintain 
a vacuum of 98in. with cooling water at 70°F.,.and with a baro- 
metric pressure of 30 in. The condenser auxiliary apparatus is | 
composed of independent units. The air pumps are of the standard 
Worthington rotative flywheel type, with air and steam cylinders 
arranged in tandem on a common base. The pump is double acting 
and the steam end is equipped with a variable cut-off valve gear, 
and guaranteed to show an economy of 36 Ib. to 401b. of steam per 
hour per horse-power. The circulating water pumps are of the 
centrifugal type, and are driven by Fleming side-crank engines at 
250 revs. per min. The hot-well pumps are of the two-stage turbine 
type, direct driven by 10 н.р. 125 volt direct-current motors. The 
intake and discharge tunnels for the condensers are elliptical in 
shape, 7 ft. 38 in. and 9 ft. 11 in. respectively across the minor and 
major axes. These rest on solid rock, and extend into the salt | 
waters of the Sound. | 

The alternators are of the revolving-field type, delivering three- ' 
phase current at 25 cycles and 11,000 volta. Prthe a are | 
star connected and the neutrals are earthed through individual 
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cast-iron grid resistances connected to a common 'bus bar, 
limiting the earth current under all conditions to the amount 
necessary to operate the overload relays on the line switches. 
The guaranteed efficiency of the alternators 1s 96 per cent. at full 
load. Each alternator is designed for a 50 per cent. overload 
for two hours and a mementary overload of 100 per cent. The 
efficiency at one-quarter load is guaranteed to be 90 per cent. 
The lesds from the alternators are brought down to the floor 
through brass pipe to the ducts leading to the high tension switches, 
the arrangement being such that no high-tension conductors are 
exposed in the generator room. 

The exciter system comprises two 150kw. horizontal steam tur- 
bine geperator sets, running non-condensing under a steam pressure 
of 175 lb. and delivering 1,200 amperes of current £t 125 volts. 
Floating on the system is a battery of 74 celle, with a capacity of 
1,200 amperes for one hour. There is an additional exciter, con- 
sisting of an induction-motor generator set running at 500 revs. per 
min. and delivering 1,200 amperes ut 125 volts. The induction 
motor is a 25 cycle machine of 200 H.P. capacity, taking current at 
900 volts. The motor is started by a special switch, which puts the 
transformer windings first in delta, then in star connection. The 
exciter generators and battery are connected to two independent 
positive bus bars and one common negative bar. Two end cell 
switches aro provided on the positive side of the battery. One 
positive bar is used to excite the fields of the turbo-alternators, 
while the arc lamps and continuous-current motors in the station 
are connected to the other positive bar. 

The entire elec- 
trical equipment in 
the station is con- 
trolled from the 

. gwitchboard gallery 
on one side of the 
generator room. 

Enclosed in a glass 

booth in the centre 


of the gallery is the 
operating bench 
board оп either 


side of which are 
separate boards for 
controlling the ex- 
citers. The lamp 
and motor circuits 
in the station are 
controlled from 
smaller switch- 
boards situated at 
either end of the 
operating gallery, 
and the beld panels 
are located outside 
of the operating 
booth on each side. 
All cables and con- 
nections running to 
the boards aro car- 
ried in concrete 
trenches under а 
stone floor. 

. Separated from 
the main station is а switch house containing all the high- 
tension switching apparatus. In the basement of this building, 
which is 50!t. 10 in. wide and 100 fl. long, are located all the 


ihe, Eh rae connections, instrument transformers, cables, man- 
o 


es, &c. These are placed in separate fire-proof compartments 
corresponding to the several generating units. Reinforced concrete, 
vitrided brick and stone are used for barriers and bus-bar com- 
partments, and each leg of the feeder circuit is isolated until the 
three meet at the switch. Two sets of high-tension 'bus bars are 
provided, each of which is subdivided into two and three sections by 
coupling switches. The connections to the bus bars and cil switches 
are made with } in. copper tubing flattened at the ends so as to 
reduce to & minimum the number of insulators. The high-tension 
‘bus bars are connected to the generators through a main switch 
and two selector switches. Each feeder is provided with two 
selector switches which connect to the two respective high-tension 
bus bars below them. Overload relays are connected in the 
generator and feeder circuits and the former has in addition reverse- 
current relays connected to indicating lamps. | 
On the first floor of the switch house are located all the oil switches, 
divided into unit groups. For each pair of groups there is an 
auxiliary operating board and instrument board, the latter being 
equipped with instruments not essential for the switchboard 
operator, but necessary for the complete equipment of the station. 


, The switehboard equipment in the switch house is such that the 


main operating board in the station may be put out of service for 
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leaning irs, the entire electrical equipment being then con- 
trolled fan ihe switch house. The entire electrical control appa- 
ratus is of General Electric make. The oil switches are type H 
and the knife switches which disconnect these from the high-tension 
system are located in compartments at the bottom of the switch 
i in each side. 
T alternator leads, which are isolated from one another their 
entire length and from the low-tension cables, are brought over to 
the switch house through underground conduit lines. The same is 
une for all other cables running between the switch house and the 
tation, so that any damage from short-circuits or burn-outs is 
necessarily confined to the duct in which it occurs. All cables 
coming through the duct system enter manhole in the basement 
of the switch house. The low-tension cables enter through man- 
holes in a passage separated from the high-tension compartments 
bya fireproof wall, and are brought up in enclosed chases in the 
wal, The oil switches have a rated capacity of 500 amperes with 
the exception of the tie switches which have a rated capacity of 
1,200 amperes. On the same floor are installed two three-phase 
transformers, each having a rated capacity of 200kw., and giving 
9% volts at the terminals of the secondary. One transformer is 
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used for the general lighting and motor equipment, while the other 
ud to supply the induction-motor generator set in the turbine 


» Оп the second floor of the switch house are located the load 
despatcher's office, the exciter battery with booster and switchboard, 
Моге room, toilet rooms and apparatus for heating and ventilating 
"wem. The load despatcher's offic: is arranged for the proper 
distribution of electricity over the system, and in order to give quick 
ef in case of accident or trouble. The office is equipped with a 
record board, indicating by means of lamps and plugs which gene- 
ratore, lines, rotaries, &., are in or out of service and which switches 
s den orclosed. An independent telephone system, exclusively 
r 85 ins of the load despatcher, interconnects both power stations, 

The E “stations and the train despat hers in the electric zone. 
bee igh-tension cables and the majority of the single-conductor 
n cables are cambric-insulated and lead-covered. The 
ШОП АН 4? in. for the high-tension cables and A, in. for the low- 
cables Pur es, with a lead cover gu in. thick. Multiple-conductor 
and ripe ен and control wiring have a combined cambric 
— th insulation, Single-conductor cables are used for con- 
g she generators with the oil switches. Provision has been 

N in the station for 15 feeders 


ternatıng and continuous current is us 
; ed for lamps and motors, 
NDS three-phase at 220 volts, and the latter being at & 


volts. With a few exceptions all the incandescent 


Pein the station, about 1,000 j i i 
natin , ,000 in number, will be fed with alter- 
can М 8 although the lamp circuits are arranged so that they 

е 36 are la: on the exciter 'bus bars should occasion require it. 
sation mps in the station and on ornamental posts outside the 


are fed from the exciter circui 

eley er circuits, as are also the crane and 
papa җы a few others. The greater part of the motor 
required to o y three-phase motors. The amount of power 
is approximately 430 f. f. 5 тшеу in the Port Morris station 
ating-current motors Mi о which 250 н.р, is supplied by alter- 


80 K. v. by continuous-current motors. 


— 


Compressed air is used in the station and switch house for cleaning 
the electrical machinery and apparatus. This is supplied by induc- 
tion motor driven two stage compressors delivering air at a pressure 
of about 100 lb. 

Tho Port Morris and the Yonkers power stations will be coupled 
together, so that in the event of any part of the generating equip- 
ment of one station being disabled tbe other station will assist in 
carrying the load. The transmission lines from the Port Morris 
station are partly underground and partly. overhead. Eight sub- 
stations will be eventually equipped, апу one of which may be fed ` 
from either generating station. The circuits are so disposed that no 
ordinary accident can cut off a sub-station from its source of supply. 
The overhead transmission lines are supported by latt/ced steel 
poles set in concrete foundations and the conductors are either 0000 
bare stranded wire cable or of aluminium stranded cables spaced 
36 in. apart on yellow pine cross- arms. All the overhead lines are 
protected by lightning arresters. At points where the lines change 
from overhead to underground, cable towers of pleasing architectural 
design are provided to enclose the connections. Lightning arresters 
and disconnecting switches are also provided in thesetowers. The 
underground cables have three conductors of0000 stranded copper with 
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paper insulation and lead sheathing. The ductlines are of vitrified tile, 
covered with waterproofing and laid in concrete. The manholes are 
designed with regard to the best manner of handling and supporting 
the cables. Each cable lies on a removable shelving of concrete 
supported on iron pins. Through the Park Avenue tunnel and 
along the viaduct the conductors are carried in 33 in. steel pipes 
supported by brackets. 
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ELEOTRO-POSITIVE COATINGS FOR THE PROTEC- 
TION OF IRON AND STEEL FROM CORROSION.* 


> BV SHERARD COWPER-COLES. 
(Concluded from page 5$.) 


The zinc dust should be dry when placed in the drum, otherwise 
it will give off hydrogen when heated ; and if any arsenic is present, 
this also comes off with the hydrogen. The charging of the drum 
is effected by running the truck on which the drum is placed on к 
a table, as seen in Fig. 16. One end is then lowered by means o 
gearing, 80 as to tilt the other end into which the zinc Pon 
tharged from an upper floor by means of a canvas shoot. we the 
tight-hand side of Fig. 15 is shown а drum in position for ing 

ischarged over an iron grating, which allows the zinc dust bp 

155 a chamber below, from which it is raised by means of ne TE 
élevator to the floor above. When the drum is charged ru а е 
dust and the articles to be dry galvanised, it 18 broug | їп 1 5 
horizontal position, the air exhausted, and the truck пи: а Hon A a 
tails until it arrives in front of the furnace. It 18 шеп i edge 
a furnace truck to effect a saving in the first cost of the р on 
{о save waste of heat. When inside the door is lowered, an 


4 


.* Paper read before the British Association at York. 


THE ELECTRICIAN, 


furnace heated up to the required temperature. When the drum 
has been in the furnace a sufficient time to give the desired result 
the door is raised and the drum and carriage withdrawn, the drum 
lifted on to another carria;e and run out into an open yard, where 
it is allowed to cool down to a temperature low enough to a dmit of 
easy handling. The following is an estimate of cost for dry gal- 
vanising bolts, 10 in. by 1 in., per ton and per square foot on a small 


Fic. 11.—ELZCTrRO-GALVANISED PLATE 
scale. Thickness of zinc, loz. per square foot, which is taken at 
2d. per lb. | 


To produce 2 tons per day of 12 hours requires three 
men at 7d. and one boy at 3d. = 28. per hour. 


Labour for 12 hours. ....... eene ese. Ll 4 0 

Zine dust, 22 Ib. at 2ũeiuæ .. „..... 0 8 8 

Gas, 8,500 cubic ft. at 88. ............. rera ka dw or Ө 

Total adus A AY KE EXER pt 213 2 

Cost per totüü᷑Q „ 1 6 7 
Cost per square foo⸗;rnnn . es 00 23 


No allowance is made in this estimate for wear and tear or trade 
charges or pickling and cleansing. #1. 10s. per ton is found in 
practice to cover all charges. The plant for dry galvanising 2 tons 
of bolts and nuts per day would consist of one furnace and four 
drums, 3 ft. by 6 ft. 

The surfaces obtained by hot, cold and dry galvanising vary con- 


Fro. 12.—ELEeTRO-GALVANISED PLATE. 
i x i ic go : 


ar Ї ; sf ' соу ^ 
siderably.in appearance, but they can be readily distinguished by 
those .convorsank with thé three processes. In the case of hot 
galvanising the surface is spangled, or if not spangled has the 
appearance of cast metal. In the case of cold galvanising the surface 
is free. from spangles, and has a matt or frosted surface, which is 
uniform if the work has been well executed. The surface of dry 
galvanising is again distinctive from the other two processes. The 
general appearance resembles more that of cold galvanising than 
hot galvanising, but is more lustrous and metallic, and is uniformly 
distributed over the whole surface, which is not the case with the 
hot and cold galvaniaing processes. The dry galvanising process, 
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although similar to cold galvanising in some respects, is also similar 
to hot galvanising in other respects, inasmuch as the zinc alloys 
with the iron and forms a protective zinc-iron alloy, intermediate 
between the zinc coating and the underlying metal. Figs. 11, 12, 
18 and 14 show microphotographs of hot and cleetro-galvanised 
plates magnified 45 diameters; in the case of hot galvanising the 
section shows в clear line of demarcation between the zinc and the 
iron, and there are evidences of a zinc-iron alloy having been formed 
a considerable depth below the zinc coat. The line of demarcation 


Fra. 13.—Hor ОліхлмівЕр PLATE, 


is not so clearly defined in the electro-galvanised specimen, showing 
that the union must be a very close one. In the case of dry- 
galvanised iron the zinc alloys with the iron to a depth correspond- 
ing to the temperature and time, and the transition from the zinc to 
the iron is quite gradual, as if a gradational series of alloys were 
formed at the jointure. 

In practice dry-galvanised iron and steel is found to withstand 
the ordinary corrosive agents to which galvanised iron is exposed 
{о а remarkable degree. Even after the apparent removal of all 
the zinc by filing or abrasion, the iron is still non-corrosive. This 
valuable property is doubtless due to the protective action of the 
zinc-iron alloy formed on the boundary line between the iron and 
zinc. As dry galvanising is effected at a very much lower tempera- 
ture than hot galvanising, the temper of steel wire is not reduced as 
it is in the latter process. A number of steel and iron bolts dry 
galvanised at varying temperatures, when tested for tensile strength, 
were found to be equal in strength to bolts which had not been dry 
galvanised. 


Fic. 14.—Hor GALVANISED SHEET. 


The process has the following advantages over hot galvanising : 
There is no waste of zinc due to the formation of zinc-iron alloys. 
Less zinc is required to give the same protective goating, because 
the zinc is evenly distributed. The temperature required is lower, 
consequently the amount of fuel consumed is leas. The labour is 
less, as the articles do not require to be cleansed as carefully as in 
hot galvanising. The cost of working is less then hot galvanising, 
the plant is very much cheaper, no flux is required, no dross or 
skimmings are formed, there is no danger of explosion or breaking 
of castings and distorting thin iron work. Dry galvanised machine 
work does not require refitting, as the coating is evenly distributed. 


, 
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There is no reduction in tensile strength, as in the сазе of hot the inlaying metal, the depth of the inlay being dependent on the 
galvanising; the work can be placed direct in the dry-galvanising , length of time of the bake and the temperature. The intermediate 
dum from the pickling vat without drying; the process can be | effect of alloys and colouring are obtained by manipulation of the 


worked intermittently without waste; iron can be coated with zino , stopping-off material. The process is inexpensive and can be applied 

to any desired thickness, and the whole of the zino is consumed 
ithout waste. | 

"ы following is the result of some experiments made to deter- 

mine if aluminium coated with zinc was rendered less corrosive. 


to the finest damascening, or, on the other hand, to a bolder class 
of work. | 

As ап ampi of the effects obtained by this process, a copper 
tray can be inlaid with zino, the materials being so arranged that a 
considerable portion of the copper is converted into 
golden-coloured brass, thus giving a very soft effect with 
great subtlety of colour. Silvery zinc may be obtained 
on a plain background, and by altering the preliminary 
treatment and varying the length of time ‘of stoving, 


\ 
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TEE. 5 
Fic. 15.—Cuangine axp Discnancine PLATEOUM. Fra. 16.—Віскр reeL PANEL INLAID WITH ZANC. | 


it is possible to act upon the base metal so as to obtain, instead ot 
the copper, very beautiful effects ranging from silver-white zinc 
through yellow brasses and bronzes of various shades, graduating 
to red copper. The articles during the process of baking aro kept 


For the purpose of these tests, 12 aluminium strips, each 1 in. wide, 
were taken and sand-blasted ; six of the strips were then dry gal- 
vanised in the ordinary way. One each of the dry galvanised and 
plain aluminium strips (weighing about 20 grammes) was immersed 
in the undermentioned solutions to a depth of 43 in. for 165 hours. 
the change of weight being observed in every case, after thoroughly 
washing and drying the specimen. The result of the teste is given 
in the following table :— 


„ Change of weight in 

28 Е grammes, Remarks. 
Ne. golution. 83 8. 

$95. Not dry D Aluminium Zinc 

0 as u galvanised. galvanised. surface. | surface. 
1 Tap vater. | 0001} | OO20 | t1 Darkish | 
1 Saltwater ..| 20 00057 0019t | Slimydep.| Unaltered 
3 Pots. brom. 2 0006+ 0:009* | Unaltered Unaltered 
4 Аюшоша..., 5 0:042* 0050* | Brownish | Dark grey 
5 Balpb. acid .. | 4 0003 | 0289* ^ Unaltered | Darkish 
6 Hydrochloric } 


0 001° 0:152* Unaltered Darkish 


Loses. f Gain. +A little slime formed. 

m these figures it is apparent that in all cases, even in an 

solution, the dry galvanised aluminium is more readily attacked 

e uncoated metal, while in ucid solutions the corrosion is 
greater in the former case. It would thus appear from these pre 
Кош cite that dry galvanising does not successfully 
bie SP UH from corrosion, or, in other words, that zinc is 
ШШШ у corroded than &luminium. On the other hand, alu- 
Мүк coated with zine by the dry-galvanising process has the 

tage that it can be soldered and electro-plated. 


Ornamentatton of Surfaces. 


denden Process, or “ Sherardising," has also been applied to the 
from anyt of metallic surfaces for inlaying. The result is different 
the designe that has hitherto been obtained in art metal work, as 
time and бе patterns are not only inlaid, but are raised at the same 
many ei e metals blended together, огиши а variety of alloys of 
metals ak e tints. The thickness and depth to which the 
operator, Ты id and onl.id can be controlled at the will of the 
metals id Process is capable of being applied to a large variety 
the one ¢ i as the advantage that many alloys can be formed in 
consiste, first rae of baking. The modus operandi of the process AONO 
all, in coating the articles with a stopping · off com- Fic. 17.— Corn Tray 1NLAID WITH ZIxc. 
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ition, those В ; J 
he Portions which are to be inlaid being left exposed. f i; | : 
contait со decorated, thus prepared, is then placed 96 box | stationary, the iron retainer box being heated d 3 аш | 

Wémperatere iie 16 metal in а powdered form, and baked at а | Bunsen burners. Fig. 16 illustruses а spesimen o ed s 


undred degrees below the melting point of | with zinc, and Fig. 17 a hammered copper dish inlaid with winc. 
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THE MERCURY ARC: ITS PROPERTIES AND 
TECHNICAL APPLICATIONS.* 


BY E. WEINTRAUB. 


Structure о 
arc varies wit ure, | 
mercury vapour, &c. In general, we can distinguish (1) а homo- 
geneous part, beginning at the anode and ending at a certain dis- 
tance from the cathode; (2)in the neighbourhood of the cathode 
and following the positive column & relatively dark space ; and (3) 
finally, at the cathode itself a bright patch which we will call the 
cathode spot. 

The most important deviations from this normal structure can be 
summarised as follows: (a) The cathode dark space is the more 
developed the larger the diameter of the tube at a given current, or, 
in other words, the smaller the current-density. In narrow tubes 
at high current-dénsities the cathode durk space disappears com- 
pletely. (b) If the mercury vapour pressure in the arc space gets 
above a certain value the positive column no more fills the entire 
section of the tube, but rather concentrates itself in the middle of 
the tube, being surrounded on all sides by а space of relatively 
weak luminosity and very small conductivity. 

If the mercury arc is to present its normal appearance, the mer- 
cury vapour pressure must be kept below a certain maximum value. 
This can be achieved either by regulating the dissipation of heat 
from the surface of the arc itself, or else by providing а chamber 
lying outside of the path of the are, in which the mercury vapour can 
condense. 

The anode of the mercury arc can consist of any conducting 
material of sufficiently high melting point which does not combine 
with mercury. In practice, only three materials are in use, mer- 
cury itself, graphite and iron (or nickel). | 

When mercury is used the distribution of current at the surface is, 
under normal conditions, uniform all over. Only when the mer- 
eury vapour pressure goes up above the permissible limit does the 
distribution become more or less localised, the arc leaving the surface 
mostly at the side nearest to the cathode. The heat evolved at the 
anode is used up in volatilising the mercury. This increases the 
pressure of mercury vapour in the tube, and larger condensing 
chambers are necessary to keep the pressuredown to its normal value. 

If graphite or iron are used as anodes, the arc usually leaves the 
anodes at those parts which are nearest to the cathode. The heat 
evolved at the anode serves to increase its temperature, and the 
resulting temperature is the result of an equilibrium between two 
factors, the production of heat at the anode and the conduction of 
heat by the mercury vapour surrounding the anodes. It increases 
with the current, and its upper limit is only determined by the 
melting point or boiling point of the material. The heat evolved at 
the ancde is due to the existence of a certain potential drop at the 
surface of contact between the anode and the arc. The magnitude 
of this “ anode polarisation " depends on the material used, its tem- 
perature, and is therefore not a characteristic quantity. 

The positive column presents in the normal arc a uniform appear- 
ance, with no striations whatever. Only in the case of very small 
current, and seemingly only in the presence of foreign gases, do 
striations appear. The potential drop in the positive column has а 
certain value per unit length, and is the smaller the larger the 
diameter of the tube. A simple relation between the diameter and 
the drop does not exist. Inatube of 1 8cm. diameter the potential 
drop per centimetre is equal to about 0°72 volt. The potential drop 
depends, of course, on the pressure of the mercury vapour in the 
. tube. The value given above refers to a good vacuum and to the 
case when the pressure of mercury vapour is kept low by a con- 
densing chamber, but no exterior cooling means are used. The 
drop per unit length in the positive column, being thus variable, is 
not a characteristic quantity of the arc. 

Properties of the Cathode.—The following experiments will show 
the role of the cathode in the starting of the arc: The tube ABC 
(Fig. 1) has two cups, B and C, filled with mercury, and & graphite 
electrode A. В and Care connected to one source of direct current, 
B and A to another; let us imagine that the connections are made 
at first in such a way that B is the common negative pole of the two 
sources. If the electrodes B and C are brought into contact and 
separated the arc BC starts, B being its cathode. We find then 
that on closing the switch of the circuit of the other generator, Gi. 
the aro AB starts instantaneously. 

If the connections are changed in such a way that B is the com 
mon positive pole of the two sources and the arc BC started as 


before, the arc AB does not start on closing the switch. This dis- 


symmetrical behaviour shows how entirely different the electrode B 
behaves when it is cathode and when it is anode of an arc. 
Since ordinary mercury vapour is a non-conductor, and since the 


experiment described shows that the excitation of the cathode by 


means of the auxiliary arc BC is necessary for the starting of the 
Abstract of a Paper published in the Journal of the Fianklin Institute. 
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the Mercury Arc.—The structure of the mercury. 
the conditions, such as temperature, pressure of the 


.| arc AB, we are forced to the conclusion that the production of the 


conducting vapour takes place, at least in the very first stages of 
the development of the arc, at the gurface of the negative electrode. 
It will be seen later that under given conditions there exists 4 
minimum value of current at which the arc is stable and below 
which it goes out. Under ordinary conditions this minimum value 
lies at about 8 amperes. Experiments have shown that the insta- 
bility of the arc below the minimom value is due, to a large extent, 
to the wandering of the cathode spot on the surface of the mercury 
cathode. P 
This wandering can be avoided by the use of a platinum or iron 
wire protruding above the surface of the mercury. If the currentis 
not large, say not above 5 amperes, the cathode spot fixes itself 
around the wire at the point where the wire crosses the mercury 
surface. Another way consists in the use of a narrow tube of refrac- 
tory material, such as silica or porcelain, the cathode spot being pro- 
duced on the mercury surface inside this narrow tube. If the cathode 
spot is fixed by e:ther of these two methods, the value of ihe mini- 
mum current is considerably lowered. In the case of & narrow 
silica tube surrounding the cathode spot, the value of the lower 


limit is about 14 amperes; in the case of the platinum wire about 
0 9 ampere. 


At the surface of the cathode there is a potential drop equal to 
about 5 volts. This quantity is independent of the current, mer- 
cury vapour pressure, &c. ‘Ihe polarisation voltage at the anode, 
as wel as the drop in the arc itself, were shown to be variable 
quantities. The cathode spot is the larger the larger the current. 
It is quite possible that when the current is such that the cathode 
spot covers the whole surface of the cathode, further increase of the 
current would change the value «f the cathode potential drop. 


4 =. 


Fie, 1. 


It is possible to realise mercury arcs—that is, ares through mer- 
согу vapours in an exhausted space, with a cathode consisting of 
any conducting material. These solid cathodes show the same 
behaviour with respect to the starting of the arc as an ordinary 
mercury cathode. Another phenomenon, however, is observed, viz., 
the mechanical disintegration of the material of the cathode. The 
cathode spot exists also on the solid cathodes. A well defined and 
sharply outlined red hot spot wanders irregularly on that surface, 
and at the same time small particles of the material are being in- 
cessantly projected from that spot, collecting on the walls of the 
tube. In the case of one material—viz., of charcoal, one succeeds 
in obtaining on the surface of the electrode sharply outlined, fine 
grooves which show the path followed by the cathode spot. 


Starting of the Mercury Arc.—The methods usually used to 
atart an arc can be described as the “contact” method and the 
„high potential " method. In the first method the arc is started by 
bringing the two electrodes into contact and separating them. The 
second method consists in sending for a short time a discharge from 
a high potential source through the space between the two elec- 
trodes and then making the low voltage source follow the path of 
the discharge of the high potential. 

In the case of the mercury arc the contact method has taken dif- 
ferentforms. Arons used a f shaped tube, the tube being partially filled 
with mercury and the two mercury surfaces brought in contact by 
shaking. In another arrangement one of the legs of the tube is long 
and connected at its lower end by means of a rubber tube to & 
vessel filled with mercury. By lowering or raising this vessel the 
two mercury surfaces can be brought into contact and subsequently 
separated. One form I gave to this method is that of a straight 
horizontal tube, with two cups filled with mercury. By inclining 
the tube a stream of mercury is caused to flow from one electrode 
to the other, and this establishes contact for a short interval of 
time. This movement of the tube can be produced automatically 
by a current flowing through magnets in shunt with the tube. A 
similar arrangement has also been used by Cooper- Hewitt, the 
shaking of the tube being done by hand. 

The high potential method has been used by Arons and then 
afterwards by Peter Cooper-Hewitt. A kicking coil and a quick 
break switch are placed in shunt to the mercury tube. On opening 


| the quick break switch the high potential created at the end of the 
| reactance discharges through the space 


between the electrodes in 
the mercury tube, whereupon the low voltage follows in the path of 
the discharge and establishes an arc, 


TET TE AnNa dasdd: B еь 


THE 


nethod for starting the mercury are that I proposed is 
— — — which have been described above. 
We have seen that ifthe negative pole which is to be the cathode 
of the are is excited by an auxiliary arc and the vacuum in the tube 
«pn, anare will instantly establish itself between this cathode 
e. 
уа арба in Fig. 2 shows one of the ways in which 
this property can be used for the purpose of starting an arc. K 
represents a mercury surface connected to the negative pole of the 
source of direct current. A represents the electrode which is to be 
the anode of the аге. Bis also connected to the positive pole of the 
source of direct current. R and К, are two resistances. If by slight 
shaking of the tube the electrodes K and B are brought into contact 
and separated, a short are is formed which excites the cathode K 
and causes the starting of the main are AK. The auxiliary arc 
KB can then be extinguished by opening a switch in the line of the 
anode The method may be called the sidebranch 
The ili ате KB, instead of being started by 
сап, of course, be started automatically in many different 
ways; one of the first used is shown in Fig. 3. The mercury sur- 
faces of the cathode K and the auxiliary anode B аге normally in 
is а solenoid, L a bundle of iron wire. The current, on 
switch in the line, goes through the solenoid and the 
mercury in B and К. The iron core L, being lifted, the contact 
between KB and K is broken, whereupon the little are BK starts the 
in аге КА, О is a magnetic cut-out which opens the circuit of the 
sidebranch when the current in the main are reaches the given value. 
The starting of the are by means of the sidebranch method is in- 
santaneous only when the vacuum of the tube is exceedingly good 
ure of the mercury vapour is not too high. If the 
vacuum is not perfect or the tube hot, the starting of the main arc 
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however, been overcome by 
m the anode a carbon filament of high resistance and 
but a few inches away from 
For the starting of the arc this means a 
таа of the distance between the anode and the cathode. After 
i v à very small eurrent only flows through the carbon 
we fe Ше are having a much lower resistance. The filament is 
in Fig. 3, 
aC use of this carbon filament as a device for the facilita- 
deve Te of the mercury are, another method of starting 
. е carbon filament, instead of reaching within a 
that, on nnde the cathode, aetually touches the latter, so 
10 eh switch, the current finds a way from the anode 
by иту ' sd earbon filament. "This current is caused 
cathode, either ч enoid, to separate the filament from tho mereury 
mercury e little are thus formed between the end of the 
the main are bet mercury cathode Side aod ep into 
ty £4 the Mercury Are.—The conditions of stability 
k das of à rather complicated nature. We shall 
: cond? aced in a space of ordinary temperature and 
5 temperature not ene Spacey certain parts of which remain at 
aro bath (е above the surrounding temperature. The 
— 18 used for purposes of illumination, belongs, 
In this саве ons, to this type. 
current increases until ‘088 the arc at first diminishes as tho 
variations of potential à certain point is reached above which the 
potential dare ers the eurrent have the same sign. Tho 
lished i Más lamp meant is not the one which is estab- 
Which corresponda to the the current is changed, but rather the one 
1 eue equilibrium, the equilibrium being reached 
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1 
only after а certain time. Let A be the value of current which 
corresponds to the minimum value of the potential drop across the 
arc. Then it is obvious that for currents below the one corresponding 
to A the are is in an unstable condition, since to a slight diminution 
ofeurrent there corresponds an increase of voltage across the tube, 
which causes in its turn a diminution of current, the process going 
on until the voltage drop comes near to the impressed voltage and 
the are goes out. 

For currents above the value A the are is in a stable condition 
(the eurrent being, however, not too high, since then the condensing 
chamber is no more at a sufficiently low temperature). These con- 
siderations show that there exists for a normal are a minimum 
current below which the arc is unstable and goes out. That mini- 
mum value is usually in the neighbourhood of 3 amperes. 

In all the considerations given above it was assumed that a 
certain regulating resistance is in series with the are but no 
reactance. If a large reactance is placed in series with the mer- 
cury arc it changes the conditions of stability altogether. This 
is similar to what was known in the case of the ordinary carbon 
аге. With a large reactance in series the minimum current at 
which a normal are can run is much lower than without reactance 
and is the lower the larger the reactance. With a sufficiently large 
reactance it is easily possible to have an are with a current of only 
a few tenths of an ampere. The action of the reactance, which 
consists in introducing an E M. F. every time the current tries to 
diminish, is too obvious to require any discussion. 

If the arc is not provided with a condensing chamber its stability 
depends a good deal on the conditions of radiation and heat con- 
duction on the surface of the tube itself, the temperature rising 
until thermical equilibrium is reached between the energy input 
and the heat radiated trom the surface of the tube. The tem- 
perature corresponding to this equilibrium and aecordingly the 
pressure of mercury vapour in the tube being much higher than in 
the case of the arc with condensing chamber, the potential drop 
across the are is considerably higher, and the curve connecting this 
potential drop with the current is also different. 

Arcs in Metallic Vapours other than Mercury.—The are in the 
vapours of other metals which are sufficiently volatile, has in general 
the same properties as the arc in mercury vapours. The investiga- 
tion included the following metals: Potassium, sodium, alloys of 
the two as well as with lithium, bismuth, lead, tin, zinc, cadmium 
and alloys of those metals which have a low melting point, such as 
Wood's metal, finally amalgams of all the above-named metals, &c. 
In most cases the arc was produced inside a glass vessel, although 
in the case of the less volatile metals a silica vessel was often used, 
the silica vessel containing the metal and being suspended inside a 
glass tube or bulb. In the case of the alkali metals avd of the 
easily fusible alloys of the other metals, such as Wood's alloy, 
Ke, it is easily possible to produce in a well-exhausted tube ares of 
practically any desired length. Those ares have essentially the 
same properties as the ordinary mercury are. A cathode spot 
exists on the surface of the metal, whether this metal be liquid or 
solid. This cathode spot is wandering about the surface and all the 
experiments that have been described in the case of the mercury 
arc can be repeated here, The anode can be made of any mater al 
and consisted in the experiments mostly of a piece of graphite. 

The spectrum emitted changes of course with the nature of the 
metal. The amount of light is usually small ard the efficiency 
small. This is due to the small amount of material in the space, 
in consequence of the low vapour tension of these metals. If the 
exhaustion is made by means of a mercury pump the small amount 
of mereu'y vapour present in the space is sufficient to giye to the 
arc immediately after starting the character of a mereury arc. As 
the material of the eathode volatilises the mercury vapour spectrum 
is being replaced by the spectrum of the corresponding metal. 

If amalgams are used the spectrum of the are shows lines due to 
the mercury as well as to the metal dissolved in it. The propor- 
tions in which the radiations of the two metals are represented in 
the spectrum depends, of course, on the percentage of the metal 
dissolved in the mercury. It also depends on the current. W hen 
dilute amalgams of alkali metals are used the lines due to sodium 
or potassium begin to appear only when the current reaches a 
certain value. The addition of the alkali metals or of the metals 
like calcium, strontium, link, &c., could be used for the purpose of 
improving the colour of the light emitted by the mereury arc. 


Alternating-Current Phenomena im the Mercury Ате. — Alter- 
nating voltages of moderate value are ineapable of maintaining an are 
in mercury vapours in an exhausted space. The spark formed on 
separating the two electrodes dies out, no matter how large the 
current it carries. This phenomenon is easily accounted for. An 
are cannot exist without a constant source of conducting material 
at the negative electrode. If the production of conducting material 
ceases at the cathode the arc is bound to go out, unless by some 
means the cathode surface is rendered active anew. In the case of 
an alternating voltage, however, the negative pole changes deli 
mercury surface to another. The emission of negative ions, whic 
is started by the initial separation of the electrodes, dies out anc 
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In this case, one way of making & current derived from an alter- 
nating source pass through mercury тароо is to keep one of the 
electrodes active by making it the cathode of an auxiliary direct 
current arc. The arrangement is the same as in Fig. 1, with the 
difference that g! is an alternator. 

CB is a direct current arc with B as cathode. 
nected to the terminals of a source of alternating voltage. The 
electrode B being constantly kept active by the direct current, the 
half wave of the alternating voltage, for which B is the negative 
pole, can send a current through the space between B and A. The 


half wave of opposite sign cannot pass. Accordingly, we get in the 


B and A are con- 


circuit of BA & pulsating unidirectional current. The interest of 


this arrangement is obvious, as it gives us a way of deriving uni- 
directional, although pulsating current from an alternating source. 


Fia. 5. 


To utilise both half waves and superimpose them in the same 
direction in the same circuit, an arrangement can be used which is 
represented in Fig. 4. There are two anodes in the tube to which 
two terminals of the secondary of a transformer are connected. 
The middle point of the secondary is connected to the cathode. An 
auxiliary direct-current source, BK, serves to excite the cathode. 
As is easily seen, for each direction of the alternating voltage one- 
half of the secondary sends a current through tho tube in the direc- 
tion such that K is cathode. The auxiliary direct-current source has 
only the function of keeping the cathode activo during those in- 
tervals of time when the alternating current is Zero or in the neigh- 
bourhood of it. | - UO ME | 
The use of a direct current for the excitation of the cathode can 
be dispensed with if the property of reattances of accumulating 
energy when the current flowing in them increases and discharging 


Fic. €, 


that energy when the current begins to diminish, is made use of. 
‚А rectifier constructed on this principle, and in which only one-half 
wave is rectified, is shown in Fig. 5. 

The electrodes A and A! are connected to the two poles of the 
alternating-current source. Between А! and the middle electrode 
K a reactance coil is placed. If by any means K is made for an 
instant cathode, either by an auxiliary direct current or by pre- 
liminary contact of K with A, the following processes go on: ‘The 
half wave for which A is anode passes in the diraction from A to 
K, then through the reactance, and, when this current begins to 
diminish, the reactance discharges mostly through the space A!K 


in the direction shown by the arrow. If this discharge takes a 
sufficiently long time, the cathode is kept going during that half 


period when otherwise there would be no current. 
To get both half waves rectified by the use of reactances the 
arrangement shown above must simply be made symmetrical by 


with it the arc. The conditions change when the alternating volt- 
age is high enough to render the cathode active at each alternation. 
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the use of two reactance coils in the way shown in Fig. 6. It will 
be seen that both half waves, as well as the discharges of the re- 
actance coils, have the same surface, K, for cathode, and that in 
the wire connecting the cathode to the point between the two reac- 
tance coils a continuous direot current is flowing. The load, which 
can consist of а resistance or storage battery, &c., has, therefore, to 
be placed in this line. ; 

It will readily be seen that the result achieved in the last arrange- 
ment by the use of two reactance coils can also be achieved in the 
arrangement described above, where the neutral wire of a trans- 
former is used by simply introducing a sufficiently large auxiliary 
reactance into the neutral wire between the middle point of the 
transformer and the cathode. 

The two electrodes A and Alin the rectifier described last, the 
anodes of the rectified currents, are, when the arcs run, surrounded 
by highly conducting vapour, and it is at first glance surprising to 
find that no arc develops between them. The absence of an arc 
discharge directly between the two anodes is easily accounted for 
on the principles expounded above by the absence of a cathodic 
centre on either one of the twoanodes. If such a cathodic centre is 
for one reason or another formed on one of the two anodes, an arc 
discharge between the two anodes takes place, and this phenomenon 
was termed “arcing of the rectifier.” In the absence of such a 
cathodic centre a very small leakage current” probably exists 
between the two electrodes. | 

The following experiments are of interest in this connection :— 

Let us return to the experiment by means of which we illus- 
trated the importance of the cathode in the starting of the mercury 
arc. The tube is the same as that represented in Fig. 1, and the 
connections are also the same as there. The only difference is that 
the anode A is made of mercury instead of graphite. The phe 
nomena described in the corresponding paragraph remain the same, 
whatever the material of the anode. If B is made cathode by start- 
ing the arc BC, the arc AB starts up instantaneously (provided there 
is a good vacuum in the tube). If the electrode B is the common 
anode the arc AB does not usually start. However, when the 
ionised vapour which diffuses from the arc CB fills the space between 
the electrodes B and A, a small leakage current between A and B 
takes place. IfA is graphite or iron this state continues indefinitely. 
If A is mercury the arc may eventually start between 13 and A, A 
becoming the cathode of the new arc. The experiment can be given 
even a more effective form by placing the cup A between the elec- 
trodes B and С. In that case, in spite of the presence of the highly- 
conducting vapour of the a10 C, a small leakage current only exists 
between À and B. It is, however, more difficult to maintain this 
condition, and the arc starts rather readily. In these two experi- 
ments with direct-current arcs we are therefore confronted with the 
same problem of the formation of a cathodic centre on the surface 
of a negatively-charged body. 

Tho ease with which a cathodic ionisation centre forms on the 
eurface of a negatively-charged electrode varies with the material of 
which that electrode is made. The ease of formation seems to be 
connected with the boiling point of the material, and is, therefore, 
unless certain necessary precautions are taken, greater in case of 
mercury than in the case of solid electrodes. 

In the rectification of very high potentials, such as given by an 
ordinary induction coil or high potential transformer (say 30,000 to 
40,000 volts), and very often also in the rectification of voltages 
somewhat below (around 10,000), the influence of the material on 
the ease of the formation of a cathodic centre is shown in а very 
striking way. The graphite anodes are usually fastened by means 
of leading-in platinum wires, which are insulated cither by a Dat of 
glass or by glass tubes surrounding them. Experiments show that 
at the high voltages mentioned above a cathodic centre is more 
liable to form on the glass which surrounds the platinum wire than 
on the graphite. A bright cathode spot appears on the glass, causing 
it to melt and volatilise. The gases evolved spoil the vacuum, and 
the cracking of the seal often destroys the tube. The fact that on 
glass and similar materials the cathode spot forms more readily 
than on graphite or iron is again probably connected with the fact 
that glass can give off vapours of sodium and similar metals. 

It is natural that the formation of the cathode centre takes place 
the more readily the higher the potential applied. In fact, one of 
the older methods of starting the mercury arc by the “ kick” of a 
large inductance is based on the formation of a cathode centre under 
the influence of high potential. In the case of the mercury-arc 
rectifier the danger of arcing betweon the two anodes increases as 
the voltage applied to the anodes increases. With graphite anodes, 
if necessary precautions are taken, the upper limit of potential at 
which arcing takes place has not yet been determined. 

The ease with which the cathodic centre forms on one of the 
anodes of a high voltage rectifier depends on the relative position of 
those anodes with respect to the cathode. If the anodes are placed 
directly above the cathode arcing takes place more readily than if 
the anodes are placed at в certain angle to the perpendicular erected 
on the mercury surface and the danger of arcing is the smaller the 
larger that angle. If of the two anodes one is placed perpendicularly 
above the mercury cathode and the other either at a certain angle 
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he mercury level, the arcing, if it does take place, 
ene p cathodic point on the anode which is directly 
iy gate, Ti ees thet thong the ionised vapour tha 
ts out from the surface o 
rum Aare is probably of an origin similar to the cathode rays) 
| bas some peculiar effect on the surface of the anode which facilitates 
| the production of a cathodic centre of ionisation. 

The Arc as а Source of Light.—The luminous efficiency of the 
mercury are is quite high. Measured with a flicker photometer, 
which is the only one allowing comparison of lights of different 

| colour, this efficiency vine орга Vani conditions уен, bon 
1 watt per candle. Under ordinary circumstances abou 

' 4r se opi of the watt consumption in the arc is wasted in the 
ballast resistance (except in series lighting where no resistance is 
vare some pert the n ios "e к а ө giobe 
ich the arc itself must usually be surrounded. e physio- 
Va fic of the light on the human eye and the distribution of 
light being of different nature than in most other sources of artificial 
light, габ прото рте поран ce o Spe iac aged Ae 
ue than actual experiments made, for instance, wi e lumino- 
і losa is, an Laconia by means of which the distinctness of 
| objects at a certain distance from the source can be approximately 
determined. These experiments show also that the mercury arc is 

i а highly efficient source of light. 

The life of the 5 71 8 1 are aop is Б e eee m ears 
eases amounting to 3,000 hours and more. In the course of time 
the glass of the tube in which the are is enclosed blackens somewhat 
(in consequence of a chemical change in the glass) and in lamps 
with a carbon filament usually some blackening takes place, due to 
а deposit of carbon on the walls. This blackening causes a diminu- 
tion of efficiency in time which amounts to about 20 per cent. at the 
end of the life. Other advantages of the lamp are the fact that 
relatively small units can be made (the units now made consuming 
160 watts), and the diffused distribution of light in contradistinction 
lo the concentrated sources of light represented by other arcs. 

All these advantages 
would certainly cause 
this lamp to be an 
important factor if it 
were not for the nature 
of the light emitted, 
whih is practically 
devoid of red rays. In 
spite of this, the lamp 
is being used, and will 
probably be used more 
and more extensively 
for purposes where this 
absence of red rays and 
the corresponding dis- 
coloration of objects is 
of little importance. 

sodium, lithium, calcium, 

the spectrum of the arc can be changed. The 

for the purpose of improving the colour of the 

mercury аге meets, however, with considerable difficulties and dis- 

advantages, such as the attack on the glass by the alkali metals, the 
ering of the efficiency, ce. 

The spectrum of the light emitted by the discharge through 
he ee gases depends on the nature of the aonne. Work in 
а: ction for the purpose of improving the colour of the mercury 
th sven promising results. Опе of the experiments, showing 
F essentials of the phenomenon, is illustrated in the sketch 
| 6. 0. Tis a transformer, C condensers, A а small inductance ; 
4 e rd are "d коренов Каня харон, ч 

р 8 the space between the two other electrodes Ё 

between ine 1 the discharge of the SORTE 
"o в E and as & spectrum rich in red rays, 

The Meet a brilliant white light. à i 
xU pee Eus 

mit, Practically, however, зч is limited bs the difficulties ot in- 
Mason of large currents into an exhausted glass vessel, and 
rl s \ упа difficulties in dissipating the heat disengaged in the 
the eg: at Both difficulties may be overcome by a change of 

: of which the rectifier is now being made (viz., glass). 


he voltage which can b i 
er is exceedingly hi ч rectified by means of the mercury arc 


а efficiency of the mercury 


Fic. 7, 


By the addition of metals like potassium, 
to the mercury, 
Practical application 


согу arc rectifier depends on the voltage 

duet the fat un th the higher the higher that voltage. This is 

constant quantit 3 de Voltage consumed by the rectifier itself is a 

stant potential eras ependent of the current. In the ordinary con- 

effleieney of ap ers that loss amounts to about 17 volts. The 

volts is у are rectifier for ordinary voltages of 100 

я: абаза ылы pat than that 5 s 

Mactan Kor сап also, by a proper choice of the 
The чыдын made as high or higher than 90 per cent. 

y azo rectifier із capable of rectifying alternating cvr- 
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rents of frequency as high as that given by a 
—that is, of the order of magnitude of 109 to 
second. So far no limit could be found, although it is practically 
impossible to prove that the rectification is complete. 
perty can be used in connection with wireless 
cury arc rectifier serving to rectify the oscillations received in the 


antenne, and a sensitive direct current galvanometer used in 
connection. 
“А 


THE “INDUCED DRAUGHT” SYSTEM OF ELECTRIC 
HEATING. 


Many electric heaters for the warming of rooms depend chiefly 
upon radiation for the transmission of heat. This, although very 
effective in some respects, is not the most efficient in other Ways, as 
the greater portion of the rays given out pass through air without 
appreciably warming it, and are only available as heat when arrested 
by some absorbent object. From this property of heat arises the 
common mistake of judging the heating power of a stove by holding 
the hand in front of it. The hand, being opaque to these waves, 
intercepts them, and is heated in consequence. The air of the room 
is but poorly warmed, however, by such means, as air possesses no 
such opacity, and allows the waves to pass through it without any 
alteration in temperature. The actual heating surface in this case 
is made up of the furniture and fixtures that happen to intercept 
these rays, and which afterwards warm the air by contact. | 

The other method that is in use is to heat wholly by means of 
convection currents, as in the so-called *'convector" systems. 
Hitherto, however, the heating resistances have been so placed as 
* induced 
O. C. Hawkes, the 
which is limited by the 
In fact the stoves may be described 
as a sort of vertical 
flue in which the 
heater induces the 
draught, and pro- 
duces general heat- 
ing of the air in the 
room by the currents 
so produced. For 
this purpose the 
stove is not pro- 
vided with a closed 
bottom resting on 
the floor but is sup- 
ported on legs, as 
shown by the ac- 
companying figure, 
which illustrates one 
out of a large num- 
ber of designs. 

The heating units 
employed consist es- 
sentially of wire of 
& special composi- 
tion wound on insu- 
lating spools of 
special design, which 
are arranged so as 
to practically obviate 
the possibility of 
short circuiting. The 
current density in 
the wires and the 
amount of draught 
induced are carefully arranged, so that as high a temperature of the 
wire is maintained as is consistent with safety from oxidation. 

A number of tests have been carried out with stoves of this type. 
In one case a stove taking 1,000 watts was enclosed in an enveloping 
air shaft, and it was found that in one hour 10,120 cubic ft. was passed 
through, and the average temperature was 35 deg. above that of the 
surrounding atmosphere. In another case a room of dimensions ap- 
proximately 12 ft. by 10ft. by 11ft. was heated by a stove consuming 
1,000 watts. Thetemperature had increased 10 deg. in 15 min. 

Col. R. E. Crompton has also conducted some independent tests. 
The temperature determinations were made by fitting to the top of 
each heater a zinc cone, with a thermometer placed at its summit. 
The following are the temperatures of the heated air passing this point: 

Minutes after starting 0 6 12 15 20 30 
Temperature ................ 67 96 108 1133 1174 123°F. 

The actual watts employed were 1,025 to 1,040, so that the con- 
sumption of current was approximately at the rate of 1 unit per 
hour. 'The thermometer readings given above are the average or 
resultant temperatures of the heated currents of air from all parts of 
the stove, collected in the zinc cone. The actual temperature a 
the air on leaving the stove attains as high a temperature as 400 T. 


E 2 


to cause convection about the stove as a whole. But in the 
draught” system, introduced by Messrs. 
wires are heated to a high temperature, 
resulting convection current. 
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ELECTRIC AUTOMOBILES FOR TOWN USE. 


The usefulness of the electric automobile for town work 
has been so generally recognised. that a reference to it would 
scarcely be necessary but that the sphere of the electric car 
during the last few years has been vigorously invaded by 
other ty pes of car, Thus, almost every maker of a petrol car 
now has gome form of closed carriage adapted particularly to 
town use, and there are steam cars of the same type in 
addition. On that account, doubtless, the Automobile Club 
has thought well to encourage perfection in this class of 
vehicle by holding a Town Motor Carriage Competition,” 
which has just been completed. 

There are two classes of people requiring a carriage of this 
kind. The first includes those who are prepared to set aside 
one carriage exclusively for town work, and who are nob 
greatly concerned as to what the cost of an extra carriage 
may be. Such people reserve a different type of car for 
running out of town, and probably like to drive such a car 
themselves. The second class consists of those who require.@ 
саг for use in town, but who are not prepared to run à second 
car for other work, and in order to minimise expense make 
one car serve both purposes. Such people rely upon à 
chauffeur exclusively, for apparently fashion does not permit 
an owner to drive his own landaulette. For this kind of work 
the electric car is, of course, unsuited on account of its com- 
paratively short radius of action. But it will be generally 
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agreed that the town motor carriage In any case is not a very 
desirable kind of car for running into the country, even when it 
isso made that such distances are within its powers, and we may, 
therefore, say that the town carriage, generally speaking, is 
required for town use only. This view seems to have been 
taken by the Club Committee, for no importance was attached 
to the distance which could be run on a single charge of any 
kind, and the route chosen for the trial was limited to 30 miles. 

The points taken into consideration in making the awards 
included general design and appearance, absence of smell and 
smoke, leakage of lubricant, absence of noise and vibration 
when stationary and running, smoothness of running, ease of 
cleaning and repairs, ease of starting and stopping, including 
variation of speed and ease of manceuvring, comfort of pas- 
wogers, and comfort of driver. It will be noticed that cost of 
running is left out of account, as well as the question of dust 
rising but neither of these are important under ordinary 
town conditions, for the distances run are short and the speed 
is low. 

Of the points of merit selected the most important are 
absence of smell and smoke, absence of noise and vibration, 
moothness of running and ease of starting and manwuviing. 
In all of these the electric automobile is well ahead of 
iu rivals, and therefore it is not surprising that gold 
medals were awarded to the Electromobile Co. and to 
Mr. Cart OPPERMANN. The steam car, as exemplified 
in the White steam cars, is a good second, for there is no smoke 
ind practically no smell, there is no noise or vibration when 
sanding or starting, the running is very smooth, and the start- 
ing, When steam is up, is very easy. When starting from the 
cold, however, afew minutes are required, which in practice 
are not important, for they are much more troublesome to the 
paid driver than to the owner. The award of a gold medal to 
the White steam carsis well deserved. The petrol car, even at 
in best, cannot be quite so satisfactory as steam on these 
points, except in starting from the cold. N evertheless, for all 
practical Purposes, petrol cars can now be made so free from 
wise and vibration and so smooth in their running, that there 
u not very much to choose between petrol and steam, as is 
made evident by the award of a gold medal to the Wolseley 
Company, 

о М course, advantages and disadvantages in each 
dn i \ 110 pros and cons appeal different'y to different 
кет, NL e portant to one person may appear 
tub have nt to another. For this reason, protably, the 
ught it best not to attempt any gencral order of 
ment of the 23 cars entored in one class and the 10 low 
priced cars in the other, The ord it i Е 
ever, under the 14 po, е order of merit is eet out, how- 
ay would be bn iine of merit enumerated above, so that 
point and See “er сап put what value he pleases on each 

19 18 n ermine Which is the best car for his particu- 
tion iv ere 18 always much difficulty in such classifi- 
Rd some dissatisfaction is generally caused, however 

Partially it may be carried out. In th i 
notwithstanding its success in th a oo нету 

е judges hare not ү in the competition, wo think that 
electric car as it uds s given as much credit to the 
а petrol car should share th E 5 1 les 

байке af | rst place with an electric саг 

bastion from a 1 smell and smoke; products of com- 

smell, gain, it is 1 cannot be perfectly free from 

маўы with ders, ange that a petrol car should bo 

station . H6 cars as to absence of noise when 
чу or running, for an engi ; ; 

е moral to be drawn d gine cannot run without noise. 

emed with electri th wn irom the compotition is less con- 

~ © than with petrol and steam cars. But it 


may be said that for electric cars to maintain their position 
matters of detail are probably all that are to be considered for 
the present. Motors and controllers do not admit of much 
variation. Batteries have slowly improved, and this progress 
may be continued, but it remains for some very radical change 
in the battery to tako place beforo the weight of the electric car 
can be much reduced and ita efficiency thereby improved. 
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“The Electrician” Primers, Edited by W. R. Cooper. In three 

Fuolumes: Vol. I., “ Theory,” 38. 6d.; Vol. II., Electric Traction, 
Lighting and Power,” 6s. ; Vol. III.,“ Telegraphy, Telephony, Elec. 
trolysis and Miscellaneous Applications of Electricity,” 4s. 6d.; the 
three vols. 12s. 6d.; or bound in one volume, 10s. 6d. Separate 
Primere, 3d. each. (London: Тһе Electrician” Printing & Pub- 
lishing Go.) 

Fifteen years ago it fell to my lot to review the first edition 
of “The Electrician” Primere, then in two volumes. What 
has become of those volumes I know not, but I still have a 
copy of the review, and I gather from it that, while the 
primers fairly represented the then state of electrical know- 
ledge, so far as was possible in the limited space available, 
they were not altogether free from the too common confusion 
between power and energy, that some of them were very 
slovenly in expression, and that they needed the supervision 
of a competent editor to remove mistakes and harmonise the 
contributions of the various writers. The present edition is, 
in effect, a new book. The competent editor has been found, 
and has himself contributed a considerable number of the 
primers. The few primers that have been retained from the 
first edition have been carefully revised, and the two volumes 
have swollen to three. The greater number of the primers 
are signed, and the signatures of such men as A. G. Hansard, 
M. O'Gorman, F. C. Raphael, Rollo Appleyard, G. H. Baillio 
and Е. H. Shaughnessey—to mention only a few— are a suffi- 
cient guarantee, not only that their contributions will be 
scientifically correct, but also that the information will be well 
chosen and well put — points of primary importanco and of no 
small difficulty in Papers which, by hypothesis, must be at 
once short and adapted te the comprehension of beginners. 
It is impossible to look through the table of contents without 
being struck by the judgment shown in the selection of authors, 
each an expert in the subject on which he writes. 

It may be questioned, indeed, whether this specialisation 
has not been carried a little too far; whether sometimes the 
primer has not been written because the specialist was at hand 
rather than the specialist found for the primer. Electric 
heating and cooking could hardly find a better exponent than 
Mr. Dowsing, but these things are not of tho elements of a 
ecientific education; neither are electric welding, electric 
clocks, block signalling and photo-engraving. If the word 
“ primer ” be understood in its ordinary sense, as an introduc- 
tion to a subject suitable for a beginner, these are hardly 
primers—they are rather contributions to an electrical encyclo- 
predia. Indeed, not only the beginner but the olectiical 
engineer may without shame acknowledge his ignorance of 
photo-engraving or block signalling; nor will he get much help 
toward the understanding of the former of those from the 
primer, since it is so overlaid with photographic technicalities 
as to be quite unintelligible to anyone approaching the subject 


for the first time. 


The. extreme difficulty of writing а real“ primer” will be 
realised by anyone who has ever attempted it, and it is greatly 
to the credit of the authors of these 81 pamphlets that they 
have in so many instances satisfied the clashing conditions of 
brevity and perspicuity. An impartial judgment as to the re- 
spective merits of the several contributions can scarcely be 
expected from a reviewer who must necessarily be more 
familiar with some of the subjects dealt with than with others 
—the ideal reviewer would be a student who had acquired his 
knowledge of electrical science entirely from the book itself— 
but if I had to make a selection I think I should choose the 
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primers on electrical measurement, Nos. 13, 14 and 15, that 
on dynamos and direot-current motore, No. 25, and those on 
telegraphy; Nos. 56 and 57, as specimens of what a primer 
should be.- They are clear, interesting, suggestive and not 
overburdened with detail. It must not be supposed that there 
are not many others worthy of like commendation ; these are 
mentioned as specimens merely ; to weigh the merits of each 
separately would be an endless tac. 

One very excellent feature of the book is the list of text 
books given at the end of each primer for those who are 
anxious to pursue the subject further. A primer at the best 
can only give the briefest outline ; if it attempt more 1t ceases 
to be a primer and becomes a treatise. Its purpose 18 to arouse 
curiosity rather than to satisfy it ; it is a signpost, not a guide. 
The beat proof of its success is that the reader should want to 
know more about the subject with which it deals, and a well- 
selected list of the chief authorities is sure to be of great use 
to every reader. Further, the publishers volunteer advice by 
post to students, pupils and artisans desirous of special know- 
ledge on the eelection of technical books containing the required 
information. | | 

The three volumes deal respectively with (I.) Theory ; (IL) 
Electric Lighting, Power and Traction ; and (III.) Telegraphy, 
Telephony, Electrolysis and some Miscellaneous Applications of 
Electricity. The grouping is convenient, but it is not easy to 
вее why lightning protectors and Röntgen rays should come in 
Vol. I. Secondary batteries and electricity meters (of the 
commercial kind) also seem to belong rather to practice than to 
theory. There is also a glossary. of electrotechnical terms, 
printed on pink paper, for the defects of which the editor 
apologises in advance, pleading that accuracy has sometimes 
been sacrificed to simplicity. I cannot think the plea a valid 
one; accuracy is above all things essential in definitions. But 
though. some of these definitions are inaccurate, and many 
of them are clumsily expressed, the main fault to be found 
with the glossary is the large proportion of words that are not 
technical at all but part of our common language. Any man 
of ordinary intelligence may be trusted. to tell from the con- 
text whether the word *'line " refers to a railway line, fishing 
line, telegraph or clothes lino, or be merely the geometrical 
line, which is length without breadth. 1 doubt whether. any- 
one ever failed at first sight to divine the meaning of a “ fault,” 
and similarly hunting and pumping,“ even in their tech- 
nical sense, are self-explanatory. The glossary, however, tells 
its readers that pump has the same meaning as ‘hunt’ 
when referring to the steady running of machinery ”; and, 
under “ hunt,” that when a mechanism does not run steadily 
. . . it is said to hunt.” Perhaps an Irishman had a hand in 
these definitions. Teachers of physics who find a difficulty 
in getting their pupils to distinguish between a “stress " and 
the resulting strain will not be grateful to an authority 
which defines stress as “ what is popularly known as strain.” 
“ Paraffin wax” hardly needs defining, and is insufficiently 
defined as “an insulating material.“ Maintenance, ";'' cross-sec- 
tion,” “ alkali,” “alloy,” “armour” and “elongation " [!] are other 
examples of words which hardly need definition, nor do they 
by any means exhaust the list. The glossary is made also to 
do duty as an index. In that capacity it is necessarily imper- 
fect, which is the more to be regretted, since the book would 
gain greatly in utility were it well indexed. Possibly in a 
future edition the glossary may yive place to an index; in 
any case it needs thorough revision to bring it up to the high 
standard of the rest. W.M.M 


A First-Year Course o ical Magn 
By P. E. Shaw, B. A., ука Magnotian, net octricity : 
* The Electrician ” Printing & Publishing Co.) 2s. 6d. net. 

The number of elementary electrical text books and labora- 
tory manuals is now so great, and is increasing at such a rapid 
rate, that one turns to а book by Dr. Shaw, and issued under 
the auspices of The Electrician, with a sense of expectancy, and 
a hope of relief from the everlasting variations on rubbed 
sealing wax and pith balls. There can be no doubt nowadays 
that the only rational way of teaching electrical science is by 
first considering a few of the properties of magnets, and from 
that to enter at once on the study of the effects of the electric 
current and elementary electrical measurements, keeping elec- 


for their conception. 


motors. 
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trostaties entirely in the background until the end, at any rate, 


of a first-year course. | 
In the book before us this course has been followed com- 


pletely, even to the entire exclusion of electrostatics. Instruc- 


tions are given for 35 experiments, six of which are magnetic, 
the remainder being devoted to the proving of electrical laws 
and the making of practical tests and measurements. 

In his preface the author intimates that the book is written 
to supply the needs of the “ growing class of technical students ” 
who have not even a knowledge of the rudiments of algebra, 
trigonometry and mechanics, and who cannot, or will not, 
acquire it as a foundation for physical science.” This being 
the case, it is somewhat curious to find that in experiments 
Н, № M, @ 
H, N SOM, dj 
tan A occur; and these experiments deal with mag- 


6, 8 and 9 expressions of the kind and 


8 
netic moments and intensities of magnetisation, which certainly 
require a knowledge of mathematics and theoretical mechanics 
How many trained practical engineers 
would be able to define either of these quantities, and what 
necessity would they have for them And even granting th» 
advisability of making such measurements at во early a stage, 
what can be the value of results merely worked out by a 


formula which has neither been proved mathematically nor 
by any experimental illustration 1 It is quite easy to prove 


experimentally that the oscillation frequency of a magnetic 
needle is proportional to the square of the field strength by 
taking a number of equal magnets (the equality being dsmon- 


strated by a magnetometer) and measuring the rates of 
oscillation with any number of thom in juxtaposition. A 
student can appreciate such an experiment and will then take 
an interest in measuring the strength of fields by this method. 


In the same experiment the horizontal force of the earth’s 


field is given as 0-18 without the slightest indication as to 
what the number means. 


As to magnetometers and tangent galvanometera it is surely 


time that the use of a table of tangents should be regarded as 
obsolete. A mechanical proof of the tangent law, followed by 
the making of a tangent scale from first principles, is of in- 
бү greater educational value and interest to tlie student, 
and t 

currents in obvious ways. 


e proof can be repeated for magnetic forces and for 


With these exceptions, however, one cannot fail to be im- 


pressed with the clearness and conciseness of the instructions, 
and especially with the illustrations. 
ments are nearly all of them excellent, and include а rumber 


The electrical experi- 


of tests of practical utility, such as the calibration of galvano- 


meters and ‘testing of batteries, resistances and temperaiure 


coefficients, the calibration of ammetera and voltmeters, &c. 


The last six experiments are somewhat remarkable in an 
elementary book, being 


devote 1 to the principles of the 
dynamo and transformer, the simple telegraph, the telephone 
and microphone, wireless telegraphy, measuremen? of the 
candle-power and efficiency of a glow lamp, and the testing of 
The illustration to the last, by the way, appears to 
be in the nature of a puzzle. It is entitled“ Motors,” but a 
somewhat laborious: search only reveals one very small 
specimen between an ammeter and voltmeter of much larger 
size. Here we are told that the work done on the brake per 
second is equal to the product of the frictional force F into 
the radius of the pulley R, into the angle turned per second. 
Surely it is much more simple to describe it as the product of 
the force F and the distance moved by the surface of the 
pulley per second, giving the same formula without the ideas 
of torque or of angles in radians. The treatment of Ohm’s 
law is also somewhat deficient, and tho voltameter experiments 
deal with such small currents as to require the use of в more 
sensitive balance than it would generally be wise to entrust to 
an elementary student. A feature of the book, however, is that 
reference is frequently made to “The Electrician” Primers, 
by the aid of which the information given in it may be sup- 
plemented. | 

. Although many points have been selected for criticism, Dr. 
Shaw's book will doubtless be a great acquisition to elementary 
teachers. Among the legion of elementary: electrical books 
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not one that has come before the writer's notice has been suit- 
able for elementary technical students. There is no doubt that 
this book will largely supply the deficiency, and it is only to 
be hoped that in the second edition, that will probably be soon 
needed, the points above referred to will be considered. 
CHARLES V. DRYSDALE. 


Transactions of the American Electrochemical Society. vol. VIII. 
1906. “Philadelphia: The American Electrochemical Society.) $3. 


This volume records the proceedings of the autumn meoting 


in 1905 of the American Electrochemical 


tains the Papers and their discussions read and held at that 
meeting. It is the custom of the American Electrochemical 
Society to print the discussion of a Paper in full and in 
oratio recta. To English readers the effect is curious but not 
unpleasing, for what is lost in gravity is gained in vividness, 
Signs of mild sparring are at times perceptible through the 
decorous veil of discreet editing, and contribute to the enter- 
tainment of the onlooker. Now and then little turns of phrase, 
which would be lost ina more formal mode of. reporting, reveal 
what was at the moment in the mind of the speaker more 
could do. 
advantages azainst which must be set the want of sequence in 
ideas and comments which must always appear to exist in any 
of a colloquy. 

these Transactions, and 
if new to the author, in 
In reasonable limits the reviewer can scarcely 
even skim ; ho must dip here and there and 
of the wares. In a Paper by Mr. Oliver P. Watts, on 
agent, the useful suggestion is made 
the Goldschmidt (thormite) type is to 
may prove advantageous to start the 
furnace instead of by the usual ignitor, 
powdered cryolito or fluor spar being added if it is necessary 
Under these conditions 
П choice of an oxide like iron oxide 
to furnish heat by oxidising the aluminium ; 


clearly than any rounded statement 


transcript, as distinct from a digest, 
There are 24 Papers printed in 

there is some point of. interest, even 

every one, 


aluminium as a reducing 
that when a reaction of 
be brought about, it 

operation in an electric 


to mitigate the vigour of the reaction. 
one is not restricted to the 


oxide of the refractory 
thus obtain the metal 
aluminium instead of iron. 
range of application to the 


F. O. Easterbrooks compares the advan 


and sulphuric acid parting of bullion, showi 
of the former is the ease with which it produces silver free from 
„o pages by M. Toch on insulating 
worth reading, if onl y for their last paragraph. After pointing 


tellurium. Two 


out, very properly, that insulating 

author proceeds: 
mend to professors of 
with their students. 


eso things has a better future in store for 
chance of employment,” 


to people on this side it seems almost as 


immortalired by R. T, Stevenson. 


very curious disquisition on the utilisation of active 
f into an advertisement of a proprietary 
consist of fused sodium peroxide; inci- 
peroxide is mentioned in as matter of 
ad an objective existence. There isa 
on card catalogues which are the Koran 
Of weightier sort is the Paper on 
Zine by O. W. Brown and W. F. 


à: mae librarian. 

епс Smelting of 
Oesterle, he familiar 
causes of Wastef | 


Suggestions are mad 


he authors have gone a little too far; 


made experiments 
ne to solve t 


х par with 
BY, Roeber, on the 


descent Lamp,” is 


metal, say tungsten, required, and 
pure or, at the worst, alloyed with 
The whole idea is to give a greater 
use of metallic reducing agents. 
tages of electrolytic 
ng that one merit 


g paints are useful things, 
"I would, therefore, earnestly recom- 
electrochemistry to take up this subject 
A student who knows 


this None of the professors listening to 

pronouncement appears to have found it astonishing, but 
dti grotesque & mode of 
. “auon as that of the Muskegon Commercial Academy 


on the reduction of unroasted blende, thus 
10 ; а more pedestrian 
овај df have led them to their goal. 
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control the lighting efficiency of a filament heated electrically 
that it might well be printed in abstract before any future 
dissertation on why hot things give light. In sharp contrast 
with this is a Paper on “Тһе Chemical Separation of the Excited 
Activity of Thorium,” which is about as vague and uncon- 
vincing as a Paper can bo. Quite appropriately, and almost 
immediatoly after this, is a demonstration that another 
author's figure for the resistivity of iron is a little low—a 
million times, to be exact. 

The collection of material is 
of the Papers are thoughtful, and some are most pleasingl 
candid. The authors and their critics occasionally take eac 
other too seriously, but in the bunch they have something to 
say, and say it clearly and without pedantry. 
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UNIVERSITY COLLEGE, READING. 


On Saturday last, in the presence of a large and distin- 
guished audience, the Rt. Hon. R. B. Haldane, M.P., LL.D., 
Secretary of State for War, formally declared the Great Hall 
dip New Cloister Buildings of University College, Reading, to 

open. 

The college itself was established in 1892 as a University 
Extension college, partly on the initiative of Christ Church, 
Oxford, the first principal being Mr. H. J. Mackinder, now 
director of the London School of Economics and Political 
Science. At that time the premises occupied originally con- 
stituted a portion of the famous old Reading Abbey, but the 
work of the college expanded so rapidly that a new wing 
was added and was opened in 1898 by H.M. the Kiug (then 
Prince of Wales). Subsequently additional premises were taken 
over, but it was clearly apparent that a change of site would 
have to be made if the work of the college were to be carried 
on efficiently. This difficulty was happily solved by Mr. 
Alfred Palmer, who presented some 6 acres of ground, situ- 
ated in the London-road, and it was upon this ground that 
the buildings, opened by Mr. Haldane on Saturday, were 
erected. In 1902 the college was recognised by the Treasury 
as a university college, and in 1903 Mr. Mackinder was tuc- 
ceeded by Mr. W. M. Childs, who continues to act as principal. 

For many years the problem of revonue was a serious one, 
since the college was unendowed ; but in 1905 Mr. Geo. Wm. 
Palmer announced his intention of giving the sum of £50,000 
to the college, none of which, however, could be spent upon 
buildings. Fortunately, other private donors have also been 
forthcoming, and it is largely owing to their munificence that 
the college occupies its present-day position. 

Altogether the new college premises are estimated to cost 
between £80,000 and £100,000, but it is clear that consider- 
able extensions will have to be made in the near future. At 
present the total number of students is about 1,500, of whom 
some 800 are lady students. P 

Perhaps the most imposing feature of the buildings is the 
Great Hall, which is capable of seating 1,000 persons, and is 
panelled with Austrian oak, this panelling being admittedly the 
finest specimen of its kind in the country. The hall is lighted 
throughout by electric light, some of the lamps being carried 
by massive steel-bronzed electroliers, while others are con- 
cealed along the sides of the ceiling. An electric motor 
is employed for ventilating, and in the summer this motor 
will cool the air and free it from dust by first driving it through 
a horse-hair screen over which water is flowing continually. 

With regard to the working part of the college, each de- 
partment is housed in a separate one-storey block, the ends of 
these buildings being connected by one long cloister having a 
length of about 400 ft. Lighting is carried out by electricity 
and incandescent gas burners, and in the physics department 
both alternating and continuous current are available. 

In calling upon Mr. Haldane to declare the buildings open, 
the president of the college (Mr. J. Herbert Benyon, Lord- 
Lieutenant of К said that although the work had 
been done as economically as possible, still the council were 
left. with a financial responsibility which caused them grave 
anxiety, and he was afraid they would have to appeal to the 
public once more. | 
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universities generally had been his chief interest for the past 
10 years, and that what he had been particularly interested in 
was applied science. To his mind there was a vast field open 
for the development of learning of the university type n appli- 
cation to industry throughout the country. Our great cities 
and great commercial centres afforded opportunities for the 
development not only of learning but of wealth, and of learning 
and wealth in combination with each other, such as we had only 
imperfectly realised hitherto. But it was not on that founda- 
tion that University College, Reading, existed. Long before 
that it had planted within it the“ Humanities,” and he took it 
as а happy augury that these things were going forward 
together hand in hand. It was impossible to set, up what 1s 
called technical education upon anything but the broadest basis 
of culture, if real success were aimed at, Higher learning 
could not be separated from any of its applications, nor could 
learning be pursued in any other fashion than as an end in itself. 
There still remained a great deal for the State to do. It 
made him almost weep when he saw, not only how small was 
the part the State had played in higher education, but how 
misplaced its intervention had been at times. Although he 
had no doubt that the money which Governments spent on 
education did good, still the utmost good was not got out of 
it. The only way was to have a clear view of what was meant 
by education from top to bottom; the spending of the millions 
on an organisation as a whole and not on one phase or part of 
it.. The Government was doing a great deal for higher edu- 
cation, but he should be sorry to look to Government alone, 
particularly in this country, for the maintenance of higher 
education. The capacity of the Government was limited by 
what the constituents behind the Government—the people 
themselves—wovld allow to be done. There were splendid 
idealists in the nation, but the great mass of the people had y et 
to be taught what higher education meant to them. The fault 
lay with the indifference of the people themselves, and a stern 
lesson was being broughthome. It was not that we were doing 
nothing, but that other nations had been doing more. Stillhe 
was convinced that a great awakening was in progress. Mr. 
Haldane then announced that he was carrying out negotia- 
tions with Mr, Mackinder, as a result of which army officers 
would be trained in administrative duties at the London School 
of Economics. 

At the conclusion of the address a vote of thanks was moved 
by the principal, Mr. W. M. Childs, and seconded by Mr. Owen 
Ridley, chairman of the college council. 
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CONDUCTIVITY OF OXIDES AND SULPHIDES.* 
BY J. KONIGSBERGER AND O. REICHENHEIM. 


The authors showed some years ago that in the case of the more 
highly conducting metallic oxides and sulphides the absorption of 
long heat waves is not much smaller than that calculated by 
Maxwell’s formula from the conductivity, while in the case of the 
compounds of high resistance the absorption is much greater. 
Heating a highly-resisting compound like tungsten sulphide does not 
increase the absorption to the same extent as it does the conduc- 
tivity. Thus this sulphide, on heating, approaches the better con- 
‘ducting sulphides, just as the latter approach the metals. The 
experiments now described show that even highly-resisting oxides 
and sulphides tend to assume the characteristics of pure metallic 
conduction above a certain temperature. 

On account of the high fusing point of the iron sulphides and 
their tendency to decompose, natural crystals had to be used. 
These gave more consistent results than compressed powders. It 
was found that the crystals have practically the same resistivity for 
direct and alternating currents, there being no polarisation and a 
very small transition resistance. No counter E.M.F. larger than 
0:0001 volt and no traces of unipolar conductivity could be shown 
to exist in pure crystals. Nor could the authors detect the slightest 
chemical action during the passage of the current. They repeated 
Warburg and Tegetmaier's experiment with mercury electrodes, 
expecting that the current would form amalgams of the metals 
deposited, but obtained no such result, although in the case of tin 
dioxide they used two ampere-hours. 'Thus the conduetion by 
metallie oxides and sulphides cannot be of the electrolytic kind. : 
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The authors measured the resistances of five compounds. obtain- 
able in a state of purity within an error of about 1 per cent. The 
chief results are given in the following tables, where £ is the centi- 
grade temperature and w the resistivity in absolute units :— 

1. Specular Iron Cre, Ее:Оз, hexagonal, from Lang, Norway. 
(a) Parallel to the Main Azis. 
t 


t w. : w. 
1883. 2.800 R 0702 
143 6* 129°5 TOR. Serr 0:259 
SATE әна кезү» 4-85 K 0:1955 

erit cares 0876 ,n: es 0:156 
(b) Perpendicular to the Main Axis. 
b 10. t. w. 
= 166 TE 1:97 96.: 4.7.9220 0:189 
СГХ. cup S TIX 0:431 eee 0:156 
оку, «й 0:833 988. = оао . . . 00933 
2. Iron Pyrites, FeS, Regular, from Syenite of Graubünden, Switzerland. 
t. 1. | t. w, 
100 . 0550 | a osos s эмине: . 0:0210 
—80 ͥ% 6 0:0251 IAE zie cvs coo vs 0:0300 
os, LU с. «ээл 0:0239 Р Cao АК E 0:0357 
Ü эней ае е . 00240 833400 0:0383 
3. Galena, PbS, Regular, from Val Strim, Graubünden, 
t. w. t. 20. 
e 0:000855 AB SOA Arn 0:00265 
= OM 74220906 0 00157 POR stares ioo Rb: nee 0:00381 
Ob odis (sd . 0:00241 L 0:00150 
4. Markasite, FeS, Rhombic, from Littmitz, Bohemia, 
t. w. | t. 1, 
130-0 22,6000 | КЕРО РУР 4°34 
c THO „оаа 242-0 | TAG агь o nolis 2:75 
en 16:6 IUE Эшеке н PET 1:98 
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б. Graphite from Ceylon, 

t. w. t. w. 
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THEORY. 


It follows from these results that of all characteristics of electro- 
lytic conduction none can be demonstrated with certainty in these 
bodies, and that we must therefore assume metallic conduction. 
Yet the course of the resistance is different from that in metals, and 
the resistance-temperature curve is so peculiar that Büekstrom, for 
instance, could only express the resistance of hematite between 
Odeg. and 100 deg. with the help of four constants, Still, some 
regularities are easily observed. 

The higher the temperature the more closely does the electric 
behaviour approach that of the metals. The lower the temperature 
the more pronounced is the increase of resistance. There is a con- 
nection between the resistance and its temperature coefficient in 
this way, that on attaining certain resistivity (about 0 005 absolute) 
the temperature coefficient becomes the same in sign and amount 
as in the case of the metals. This transition may possibly be 
attainable in all substances, except that some require a very hig 
temperature. | 

To apply the conceptions of the eleetron theory, the authors 
assume that by an increase in the temperature of the oxides and 
sulphides a large proportion of the electrons is liberated, until at а 
certain temperature all the electrons become mobile, as in the case 
of the metals. Since the second law of thermo-dynamics must hold 
good, and since no special energetic process takes place on heating 
these compounds, the dissociation of the electrons must be expres- 
sible by the formula C, where C is the number of gramme- 
molecules of dissociated substance per cubic centimetre, у the heat of 
combination in gramme-calories of one gramme-molecule at an 
absolute temperature, T. If, therefore, we denote by N the number 
of free electrons, we may put N= Nox er, where No is the total 
number of electrons per cubic centimetre of the substance. 

In metals the conductivity is expressible by T=T, (1—82), 
where а varies from 0°002 to 0:004, 8 from -- 0:000009 to — 0:000009. 
T, is proportional to the number N of free carriers, and hence 
T=cN,e/"(1—at+fe). The formula for the resistance finally 
becomes — s 
w=w,(l+at € В)е H 89 * 

This formula contains only one arbitrary constant, namely q, 
which might lie between 0 and infinity, but in reality seems to lie 
between 0 and 10,000. It may depend upon the temperature, but 
to & first approximation it appears to be constant. 

The authors test this theory for the above substances, and find a 
satisfactory agreement, much closer than that obtained with any 
other formula. Thus, for specular iron ore the formula becomes 

1400 
w =0°876(1+4+0°00387t +26 x 10 %)е Т, 
and the agreement throughout is within about 1 per cent. a 
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Pare metals probably show а resistance curve resembling that of 
oxides when the temperature is low enough. In platinum, the 
temperature of transition must be below - 2:0"C. Iron at – 252 deg. 
shows a resistivity of 0'125w instead of O. 01%. The quantity q is 
about 8 to 6 in platinum, and still smaller in silver, gold and copper. 

The authors draw some interesting conclusions as to the consti- 
tation of the various classes of conducting bodies. The strong 
white heat of transparent oxides at high temperatures is governed 
by the concurrence of two steep curves, those of radiation and of 
resistance respectively. Electro-negative elements must be insula. 
tors in a condition of solid crystals, if in these an electrolytic con- 
duction is impossible and free positive electrons do not exist. The 
optical behaviour of metals and compounds is explained by their 
electronic dissociation. The metals become more transparent to- 
wards the ultra-violet on heating, but the oxides less transparent. 
This means that the electrons in the metals are bound, and become 
capable of periodic vibration, whereas those in the oxides are libe. 
rated, and thus enabled to convert the incident vibration into heat. 

The authors propose new definitions of the crystalline and liquid 
states, the formor dissociating into electrons and positive atoms, and 
the latter into heavy ions. Gases do not dissociate spontaneously. 


MR. d. WILKINSON’S INAUGURAL ADDRESS TO THE 
LEEDS LOCAL SECTION OF THE INSTITUTION 
OF ELECTRICAL ENGINEERS.* 


In an inaugural address the condition of the industry in its 
various branches, with special reference to its development up to 
date, is often reviewed, and forecasts as to the future are frequently 
made. I prefer to leave this task to others and to address you upon 
matters to which I have given some attention during the past year. 
As a supply station engineer much of my time is taken up in 
carrying out the varied duties connected with the supply of elec- 
trical energy, and in endeavouring to solve, in the most direct and 
economical way, problems that arise in connection with such supply. 
Such economical solutions are necessary if the substantial benefits 
which electricity can furnish are to be available at a price which all 
сап afford to pay. I offer the following suggestions, which, I fear, 
are rather discursive, to my colleagues who are interested in the 
supply of electrical energy to the general public, and who recognise 
that their duty is not merely to make a profit on the business, but 

to secure a reliable, effective and cheap service available to all 
residents and business people in the district. 

Considering, first, the power station, it will often be found that 
while reasonable economy is secured in the generator room, and 
care is taken to employ efficient plant and skilled labour therein, 
the boiler house, being a less congenial sphere, is a department that 
receives less attention, the details are not so carefully considered, 
and the equipment, unfortunately, is worked by men who are often 
below the average mechanic in intelligence and education. 

An investigation of supply station records will show that from 
half to four-fiths of the works cost of generation is incurred in the 

iler house, and this is chiefly for coal; also it is obvious that in 
places where electricity supply stations are already in operation, 
and where a fixed sum must be allocated annually for the repayment 
of capital charges, the only possible chance of cheapening the cost 
of production to any substantial extent lies in reducing the con- 
sumption of coal, and it is an index of healthy progress in economy 
il w ile continuing to use the same plant, the annual expenditure 
on fuel is decreasing while the number of units sold is increasing. 

The free use of steam traps is a source of heavy loss in some 
Generating stations. Due to their liberal use and to the scattered 
Positions they occupy, the hot water they discharge is frequently 
еї into the nearest drain and runs to waste. A long experience has 
shown that an equally satisfactory and more economical arrangement 
ү to connect all the water separators, valve casings, cylinder jackets, 
viele small pipe, from which steam is taken to operate a bank 
act r feed injectors. By this means all the steam required to 

Ork the injectors is derived from points where condensed water 

ts and it is thus all saved and expeditiously carried back with 
за ines through the injectors direct into the boilers. The injectors 
ате be of varied sizes, the smallest when at work con- 
eee ee being equal to feeding the boilers on low loads. One 
trap of suitable size is provided at the end of the injector 

5 and this trap comes into action during the short and infre- 
jns 5 when the injectors are out of action for repairs 
wasteful iae d of Le arrangement is that the large and often 
ts reserve plant en feed pumps can be shut down and maintained 
А plo n mel stand-by boiler-feed arrangement is obtained by 
wit areal ree throw pumps driven by electric motors and fitted 

e stroke gear, which allows the use of a constant-speed 
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motor and permits the stroke of the plungers being graduated from 
the maximum to zero, or vice versa, wh 
d be fixed on each pump to show the amount of water delivered 
per hour. 


t in action. An indicator 


A further easily realised and very substantial economy is to 


employ steam temperature water to feed the boilers—i.c., to bring 
the boiler feed water, after it has left the economiser or other pre- 
liminary heating device, into direct contact with live steam go that 
the feed water temperature is raised before it enters the water space 
in the boilers to a point equal to that of the steam itself. It is not 
necessary for me to refer in detail to this source of economy as I 


dealt at length with the subject in a Paper read at the Municipal 


Electrical Association's Convention held in London last J une, and 
it is sufficient here to state that its adoption will secure a greater 
output of steam from any steam boiler using ordinary hot feed 


water and at an increased economy averaging at least 7 per cent., 
and, in most cases, considerably more. Effective plant for securing 
steam temperature feed is simple, easily applied and neither costly 
nor cumbersome. 


Where steam temperature feed water is introduced, a further 
step in point of output and efficiency may be expected if the boiler 
furnaces are enlarged and fitted in every case with a brick arch so 
that the flames do not directly impinge upon the heating surfaces. 
This will not only reduce the smoke, but will raise the furnace tem- 
perature and increase the steam output of the boiler. 

Practical objections to such enlarged furnaces are, first, the 
difficulty of covering the bars with fuel; second, the liability of the 
fire to burn in holes. These objections, I think, may be efficiently 
met in tubular boilers by employing the well-known chain grate 
bars of ex ra length and width, and in Lancashire boilers the most 
effective remedy appears to be the removal of the furnaces from the 
narrow flue tubes to the front of the boiler, larger furnaces being 
built out on the boiler front by wrought-iron plates well lined inside 
with firebrick and provided with firebrick arches, and on the outside 
by ordinary brickwork, a cavity being formed between the outside 
brick lining and the metal shell of the furnace. Air for supporting 
combustion will be drawn through this cavity entering by an 
aperture located over the furnace and round the sides thereof, 
thereby picking up any waste heat and passing at a high tempera- 
ture through the grate bars to the fuel. By these methods not only 
will a higher furnace temperature be reached, but the heat upon 
the boiler plates will be better distributed and the ebullition area 
thereby extended.. In many boiler houses forced hot-air draught 
could be easily applied, the heat to the air being derived from the 
hot gases leaving the boilers for the chimney. The economy so 
produced is often very substantial, but the equipments at present 
used for this purpose are often cumbersome and very costly. 


So long as carbon filament lamps continue to be used and in view 
of the improvements in efficiency and grading which will be effected 
in these lamps in the near future by British manufacturers, it is 
important that more uniform pressure should be obtained upon 
electricity supply mains. My experience is that pressure regulation 
by automatic apparatus is the only satisfactory and effective method 
of obtaining good &nd dead.beat regulation. In addition it is neces- 
sary to have distribution mains of ample seotion, as pressure regu- 
lators can maintain uniform pressure only at predetermined points 
upon the network. . The too frequent practice of increasing the 
pressure to an excessive degree at feeding points, in order to com. 
pensate for abnormal drop upon the distribution mains, is to ba 
strongly condemned ; the proper remedy for poo: lighting at the 
extremities of distribution mains is to put down more copper. Fo:- 
merly a remedy for drop in pressure was found by doubling the 
pressure of supply, and large sums have been expended by supply 
undertakers in this direction. . 

Works which still give a low voltage supply —say, near 100 volts 
—are likely to reap а rich reward in the near future, as the con- 
sumers are in а position to obtain the economic benefits offered by 
the new metallic filament incandescentlamps. Ihave hadlamps of 
this type in use in my house since July last, each giving a light 
equal to 82 British candles for an expenditure of.under 40 watts. 
With current at 8d. per unit, and including the extra retail price of 
the metallic filament lamps as against the carbon lamps, and as- 
suming an average life of 600 hours only for the metallie filament 
lamp, the relative cost comes out, for 82 с.р. lamps, for the 600 hours 
at 118. in the case of the former as against 17s. 9d. for the latter. 
As far as I can judge from results in my house, the useful life of 
the metallic filaments will average at least double that of the carbon 
lamps, while they are not so sensitive to voltage variation, give a 
more brilliant quality of light, and the bulbs on normal voltage do 
not blacken, hence the candle-power is more uniform throughout 
the life of the lamp. The advent of these lamps justifies the hope 
of a vast and early extension of the electrical industry throughout 
the whole country. . І 

The question of tariffs is one which might with advantage be 
considered by an organisation representative of the whole supply 
industry. The issue of recommendations by such an organisation 
would be useful to engineers, and especially to directors and com- 
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The traffic on it is worked by the Metropolitan Electric Tramways Co. 
under agreement with the Middlesex County Council. The line south of 
the Archway is straight, and is on a gradient falling from the Archway to 
the tavern at an inclination of 1 in 22 for a length of about 1 furlong, 
and for the rest of the distance of 1 in 23. There are upon other portions 
of the route towards Whetstone short lengths of gradients rather steeper 
than this, the worst being 1 in 18. | | 

The car was а double-deck bogie car, with eight chilled cast-iron wheels 
and maximum traction trucks (small wheels leading). There was a 35 н, 
motor on each bogie truck, the motors being geared with the axles of the 
large or driving wheels, the object of the maximum traction truck being 
to cause the greater proportion of the weight of the car to be carried on 
the driving wheels, and in this way to increase the tractive force. The 
car in question weighed 12 tons when unloaded, and I was informed by the 
engineer of the company that he estimated that 4 tons were carried upon 
each of the driving axles, and 2 tons upon each of the pony axles, from 
which it appears that only about 66 per cent, of the total weight of tho 
car was carried on the driving wheels. 


mittee men, many of whom appear to be in utter ignorance of the 
fundamental principles governing the vital question of tariffs. In 
my view the adoption of flat rates with graduated discounts, 
according to the number of unite used during a specified period, is 
fundamentally wrong. Such a tariff cannot be fair and equitable ; 
customers who are quite unprofitable may get а substantial dis- 
count, while customers who are exceedingly profitable to the supply 
may get a very small discount. Attempss to get over this inequality 
of treatment due to flat rate tariffs have been made by varying the 
discounts according to the class of consumer under consideration, 
but this is only lessening the evil and is in no sonse a cure. 

Again, there is often a big discrepancy inthe prices charged for light- 
ing and for power, the former being frequently too high, while the 
latter is certainly often too low. The present alternative to the flat 
rate is the well-known maximum demand tariff, which is a more 
equitable method. Inasmuch, however, as the method of calcu- 


lating the amount due is unintelligible to many consumers, it has 
become unpopular ; moreover, a customer charged on the maximum 
demand tariff does not know until the end of the quarter or the 
half-year to what extent he will benefit, or, in some cases, he does 
not know if he will benefit at all, as this is not determined until the 
quarter or half-year has expired, whilst he is often nervous about 
switching on his lamps lest he should increase his maximum demand. 

There are, of course, other systems of charging in use to a limited 
extent, some of them being the result of expediency rather than of 
equity. In some cases demand indicators have been used to develop 
business in its early stages, but when the business has reached a 
point at which the engineer can afford to make a change, a flat rate 
tariff has been introduced and the demand indicatorsystem abolished. 
The change, while simplifying the accounts and appealing as it does 


The car was fitted with hand brakes of the usual description working 


brake blocks on all the eight wheels, and also with electromagnetic track 
brakes, having two shoes on each bogie, or four shoes in all; and there 
were four sand boxes and pipes, namely, two at each end, the sand being 
distributed in the ordinary way by a pedal worked by the motorman. 


The electromagnetic track brake is operated from the controller by 


working the controller handle backwards over the notches provided for 
the purpose. In order to bring the magnetic brake into use, it is essential 
that the reversing key of the controller should point in the direction in 
which the car is moving, and that the wheels and motors should revolve 
80 as to generate the necessary current. 
that this brake, as at present designed, is in no way dependent upon the 
traction current derived from the trolley wire, and, in fact, cannot be 
brought into operation until this current is cut off. 


It should be clearly understood 


It is actuated solely 


by the current generated by the motors themselves, so long as they con- 
tinue torevolve. Each motor is connected to all the shoes, and the current 
generated by one motor is quite sufficient to energise all the magnets and 
bring all the magnetic brakes into operation. This being so, the skidding 
of one pair of the driving wheels would not render the magnetic brakes 
inoperative, as the motors on the other pair of wheels would, so long as 
they continued to revolve, supply current to work all the magnetic brakes. 


by its simplicity to the consumer, has no serious prejudicial effect 
upon the receipts, as the losses made on some consumers are counter- 
balanced by the extra profits obtained from others. 

This condition of affairs is satisfactory so long as the supply 
authority is content to make excessive profits on some consumers 


and to apply a part of them in making up the losses on other cor- 
sumers; but the former are likely to rest content with flat rate 
tariffs just so long as they remain in ignorance of the true condition 
of affairs, and no longer. The fact is gradually dawning upon the 
general public that the longer they use electricity per day the less 
average price per unit should be paid, and I venture to say that ina 
few years, when this equitable principle becomes generally recog- 
nised by users, flat rates, even when modified by graded dis- 
counts, will not be tolerated either for lighting, heating or power 
purposes, unless some economical system of electrical storage is 
meanwhile evolved. 

The chief factor in the cost of supply is made up by the “ fixed 
charges "—exaetly how much this is per annum is easily ascer- 
tainable in every case, and it probably varies from year to year. 
Each consumer should be charged his fair proportion of this sum. 
The exact amount to be paid should be recorded on each consumer's 
premises, not in the form of so many units chargeable for half-year 
at an increased price per unit, which is the clumsy and perplexing 
method of the demand indicator, but by an instrument which 
pars the eonsumer's proportion of standing charges clearly in 

. 8. d. 

The remaining item in the total cost of supply is the “ genera- 

tion cost,” which is by far the smaller item and is practically a 
uniform and unvarying cost per unit, to cover which a very low 
flat rate can be fixed. Considerably less than 1d. per unit will cover 
this item, and also afford ample profit to the supply authority. 

An ideal tariff would fulfil the following conditions :— 

1. Protect all consumers from unfair or excessive charges. 

2. Secure from every consumer a reasonable and readily asses- 
sable profit to the supply authority. 

3. Be applicable without variation to all conditions and for all 
purposes for which electrical energy is used. 

4. Be capable of easy explanation and its oquity should be 
apparent to all persons of average intelligence. 


SS I TEED 


BOARD OF TRADE REPORT ON THE HIGHGATE 
TRAMWAY ACCIDENT. 


The report of Col. H. A. Yorke on the accident which 
occurred on June 23rd last to a tramcar on the Axchiway- road, 


Highgate, has now been issued. We give below the substance 

of the report :— 
The section of line upon which the disaster occurred—viz., that south 

of the Archway—is 3 furlongs in length, with a gauge of 4 ft. 83 in.; it 


belongs to the London County Council, and is leased for the present to 


the Middlesex County Council, with : 
at the Archway. | cil, with whose system of tramways it connects 


a The line is equipped for electric traction on the over- 
+ trolley system and forms part of a continuoue route of double track 
about 5 miles 1 furlong long from Whetstone to the Archway Tavern. 


Moreover, each brake shoe has independent connections with the motors, 


so that the failure of one magnet in no way affects the efficiency of the 
others. 


The chief drawbacks in connection with this brake are (1) that it 
depends for its effect entirely upon the rotation of the wheels ; (2) that 
it will not hold a car at rest on au incline, and therefore the hand brake 
has to be used as soon as the car stops ; and (3) that it brings additional 
work upon the motors, and occasionally causes a short circuit in the 
motors or armatures. 

Gradients such as those of the road in question— viz , 1 in 22 or 1 in 23 — 
are by no means severe or exceptional, and tramcars can be, and usually 
are, controlled upon them by means of hand brakes only. In many 


parts of the country tramways have been authorised by Parliament upon 


inclines of 1 in 10 and 1 in 9, and in such cases it is necessary to uso 
some description of track brakes. The practice of the officers of the Board 
of Trade is to insist upon track brakes being fitted to all cara which run 
over gradients of 1 in 15 or steeper, unless these are very short, and to 
cause the speed of cars while descending ordinary hills to be limited to 
6 miles an hour as a maximum, or in the case of steep hills to 4 miles 
an hour. It is also usual for all cars to be stopped at the top of all hills 
with gradients of 1 in 20 or worse. 

In the present instance, the cars of the Metropolitan Electric Tramwaya 
Co. were fitted with the magnetic track brake, not on account of the hill 
between Highgate Arch way and the terminus, but of more severe gradients 
on other parts of the system. When the tramway was opened for trafic, 
the speed down Archway- bill was limited by Board of Trade regulation 
to 6 miles an hour. The company acted upon this regulation, aud 
instructed their motormea to place the controller handle at the second 
brake notch before starting down the hill, and to retain it in that position 
during the whole of the descent, the resistances between the motors and 
the magnets having been so adjusted that with the handle in this pos:- 
tion the speed is limited by the magnetic brakes to 6 miles an hour. At 
the same time the company made the Archway a stopping place for all 
cars. The object of this stop is two-fold, (1) to ensure that cara shall 
enter upon the gradient between this spot and the terminus at Archway 
Tavern at a low rate of speed ; and (2) to give the motorman ample time 
to apply his magnetic track brake before starting down the hill. 

The driver of the car says that near the Archway the rails became very 
greasy, owing to the road having been recently watered, and that when 
he tried to stop the car with the hand brake, he failed to do so, as the 
wheels skidded ; whereupon he released the hand brake and tried the 
magnetic track brake, but as the wheels (in spite of his using sand) did 
not revolve, the magnetic brake was also useless. He then realised that 
the car was getting out of control, and signalled to his conductor to apply 
his hand brake, which he did, but as this had no effect, the conductor 
released it again. He then reversed his motor by placing the reversing 
key in the “reversed ” position and the controller handle on the first 
power notcb. This had tho effect, as it should, of causing the automatic 
switch to“ blow,” and he then moved the controller handle to the eighth 
power notch, which causes the motors to generate current against each 
other, and has a powerful braking effest. As the wheels, acccording to the 
driver's story, were not revolviag, these measures hid no effect. He iried 
the process a second time with the same result, and than became alarmed 
for his own safety, and jumped or dropped off his car. But before doing 
£o, he says that, as a last resort, he put the controller handle on the sixth 
brake notch, so as to apply the magaetic brake with full force, although 
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be knew that doing во was absolutely futile, as the reversing key was still 
in the reversed position, which, as already explained, renders the mag. 
netic brake totally inoperative. 

After the driver deserted his post there was, of course, no one to ring 
the bell or gong on the car, or to give warning shouts to the people in the 
street to get out of the way. The car, therefore, puris its dangerous 
career in silence, and it is doubtless owing to this fact that so many 
persons were injured. 

In considering the cause of this accident, there is practically no personal 
evidence other than that of motorman Cone, and the above narrative is 
chiefy based on his statement. He admits that the car was in good 
order when it left the depot, except perhaps as regards one of the sanders, 
bat shortly after starting he had difficulty with his brakes, first with the 
hand brake and then with the electromagnetic brake, the application of 
both of which, he says, aa the 1 75 i Ed i een says that 
the wheels continued to skid, even though he released the brakes and 
applied sand. 

"hie ini Xe ond to be n таш соно after the accident. 

spite of the damage the car had sustained, it was driven back to the 
depot, a distance of over 4 miles, immediately after the accident, and 
though the magnetic shoes of the brake were displaced and twisted, and 
the hand-brake spindle and the controller at one end of the car knocked 
out of place, the brakes were still capable of being worked from the other 
end of the car. Owing, however, to the newness of the blocks and to 
their being adjusted so as to clear the wheels by y, in. when not in use, 
nb = a ш а РТ ылу ee more 20 than 1 Ж 

ipulation. rake blocks are of cast iron, and arc used in 
rough condition in which they leave the moulds. New blocks are there 
lore always inclined to be “ fierce ” in their action—that is to say, the 
friction between them and the wheels is greater than is the case with 
blocks that have been in use for some time, and have been worn smooth 
The result is that with new blocks a very slight pressure, either by 
e и йин to eee dhe’ chon, u. dri. 40d е magnolio 
possible care and ekill is therefore needed in Wendling. the bebe, 
Moreover, the blc aks being set at only үр, in. from the wheels, the back 
tprngs, the object of which is to pull the blocks away from the 
wheels when the brake handle is released wculd hardly be compressed 
at all when the brake was applied, and would practically have little or 
no effect in freeing the blocks from the wheels. It might, therefore, easily 
happen that even though the motorman had released the brake handle 
the blocks, or some of them, would not instantly leave the wheels, but 
5 continue to rub against the latter and prevent them from revolving. 
з od у T ык skid the wheels is increased by the position 
5 of friction нЕ the ШО ius the medi " iue 
ragging m i i i 

revolution of the w esli; aid Whi m eat Le the an ni at le 1 5 
out of the eight wheels, the motion of the eripher f th. h Is ir on: 
ict with the blocks is upwards, the effect is to jam these blocks tightly 
against the whole 1 pwards, the effect is to jam these blocks tightly 

i eels, I believe that this method of hanging the brake 
i uu ped for the express purpose of producing the effect referred 

„Under the idea that the efficiency of the brakes was thereby auto- 

чалу increased, In my opinion the arrangement is altogether wrong, 
МІ certain to cause skidd i 
тоташ to skidding, and takes it out of the power of the 
seine Dd the penus of the blocks on the wheels. In rail- 
lust bit abese i 0 sn dues T MS naal y hung so as to be opposite or the 
me that the аео ad dai 5 W this effeot. It seems to 
isa mistake. Funn 1 * the brake blocks of tramoars to within ү, in. 
making this Шор aving ey to the rough-and-ready method of 
of the whole siiis п. кы eru i sare design and fitting 
mon to nearly all iram = wheel brakes (which defect is com- 
the tight hella of cars), it is quite impossible for the blocks on all 
limit. As the bi oki, er to be adjusted correctly within such a narrow 
same time the tender. POLOS DE this space becomes greater, and at the 
hold them skidding 4 y e blocks to cause the wheels to skid, and to 
mooth, and маі Круа partly on account of the blocks being worn 
the wheels, J 8/80 because, when released, they are well clear of 


Cone's trainin i . 
коо]. g consisted cf 11 lessons of about one hour each in the 
to Yy hoary, sm сри 23rd to May 4th—and 12 lessons (amounting 
" thoroughly j oad. On May 19th he was certified as having been 


7 by re-applyi à 

vereed. Р УЕ the magnetic brake while the motors were ге. 
that there was ТЫ m have been performed in rapid succesaion, so 
› and as to the lags | any one of them (except the last) to take 
BoperMive while the’ it was wholly useless, as the magnetic brake 
Abr T believe really h ө reversing key was in the reversed ” position, 
1а way with r pened was that Cone applied the hand brakes 
ocka and the eas Жм Pressure, and that the newness of tho 
а hae though h a of the rails immediately caused the 
doing 20 completely, wi erelensed the hand brake he did not succeed 
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with the result that the rear driving wheels ! 


remained Bkidding; that he then gol confused and t 

various ways without exactly knowing what he was 5 

nerves completely failing him, he jumped off the car, and left it 80 far ав 

ше 15 any prae on = all, although jndging from the flat 

nd on one of the rear driving wh i 

al he "ау на оодо 8 wheels, these probably skidded 
am therefore led to the conclusion that the Origin of all th i 

to be found in the fact that the brake blocka were Bev. and udin uir 

with insufficient, and Probably unequal, clearances from the wheels 

From these causes, combined with a greasy rail, arose a condition of 

affairs which had not previously come within the scope of Cone’s training 


skidding, had been carefal to entirely release the hand brake, and i 
& plentiful supply of sand to the rails so ag to cause the wheels to е 


In regard to this particular саве, it is fair to the company to sa 
they had already equipped their cars, at very considerable о. vith 
one of the most modern braking appliances known — viz., the eleotromag- 
netic brake, the nature of which I have already described. The chief 
objection to this appliance, in common with all descriptions of electric 
or magnetic brakes which require the motors to act as generators, is 
that its action depends entirely upon the rotation of the wheels, and 
that the moment the latter cease to revolve the brake is inoperative. 
As there is always the risk that an incompetent or nervous motor- 
man will ekid the wheels of his car by the application of the hand brake 
the question arises whether, in spite of their many merits, brakes of 
this class can be considered as the most suitable for use on steep 


gradients ; or whether some other form of brake, altogether independent . 


of the revolution of the wheels, is not better adapied for such places. At 
any rate, where brakes of this class are adopted, it seems desirable that 
they should be in regular and constant use, and not merely reserved for 
emergency stops. It is only by such regular use that their maintenance 
in a condition of efficiency can be secured, that defects oan be discovered, 
and that the motorman can gain experience in their use and confidence 
in their action. I am disposed to think that it is a mistake in tramway 
practice to regard any brake as an emergenoy brake," and asone which 
is only to be used on газе occasions, When this custom is followed there 
is a risk that the brake will either be wrongly applied, or for some reason 
or other will fail when the occasion for its use arises. In tramcar 
driving the ** emergency is ever present, and motormen should be per- 
mitted to use at all times the most powerful braking device at their 
diaposal, 

Judging from the remarks one heara, it would seem that an idea is 
abroad that greater brake power should be given to the motorman. 
What seems to be required is not so much & mere increase in the power 
given to the motorman es a general improvement in the mechanism for 
applying the blocks on the wheels, and in the design of the brake gear 
and rigging. At the present time the apparatus is in all respects 
similar to what was used upon light slow-moving horse cars. The 
power exerted by the motorman is transmitted to the blocks by 
means of a chain wound upon a spindle, through a eeries of rods 
and levers, often roughly shaped to size and length in a forge, and 
connected by ill-fitting pins and joints, or by short lengths of chain 
in place of the latter. No part of the gear is designed or manufac- 
tured with the precision necessary for a mechanical apparatus, with the 
result that a large amount of slack ог back lash” ig always present, 
which is detrimental to efficiency. Moreover, the arrangement is such 
that the blocks are pressed on to the wheels by turning the handles so as 
to wind the chain uron the spindle, but are lifted off the wheels by a 
spring, when the brake handle is released. If the spring fails to do its 
work or the blocks become jammed on the wheels, the man has no power 
to release the blocks, A heavy tramcar, no less than a train, requires 
some form of power brake, or at least a sorew brake, which should not 
only enable the pressure of the blocks on the wheels to be readily gradu- 
ated to any required degree, but should also enable the motorman to lift 
the blocks off the wheels without having to rely on the back spring, and 
should at the same time reduce the amount of physical labour which has 
to be exerted by him. Hitherto the chief improvements in tramway 
brakes have been effected by the introduction of various forms of track 
brakes, but it seems to me that the track brake can at its best only be 
regarded as а supplementary to the wheel brakes. It is by means of the 
adhesion of the wheels to the rails that the propelling and accelerating 
forces are made to act upon the car, and it is through the same agency, 
when properly utilised by means of mechanically-designed wheel brakes, 
that the greatest amount of retardation can be obtained. Track brakes 
should supplement, but not supplant, the wheel brakes. 

Another appliance which has considerable importance in retarding and 
stopping tramcars is the sander. Sanders are almost invariably operated 
by a pedal worked by the left foot of the motorman, but an automatic 
eander for use with the electromagnetic track brake is now being experi- 
mented with. In some cases they are wasteful of sand, in other cases they 
do not deliver enough sand unless the driver continues to move the pedal 
rapidly up and down. Moreover, the sand is delivered on the rail at 
some distance from the wheels, whereas on a locomotive care is taken 
that the sand shall be dropped as close to the driving-wheel as possible. 
When it is remembered that the driver has to ring the danger-gong or 
bell by means of a similar pedal, also worked by the left foot, and that 
on some oars he has a device for releasing the lifeguard, also operated by 
the same foot, and that he has to control the “ dog" or pawl engaging 
with the ratchet wheel at the foot of the hand-brake spindle with the 


right foot, while with his left hand he works the controller handle, and 


with hig right hand the brake handle, and that all these actions may in 
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times of emergency require to be performed simultaneously, it would 
seem that he may be called upon to do what is in fact impossible. 

I suggest that the whole gubject of brakes, sanding arrangements, &o., 
on tramcars might with advantage be taken up by the Municipal Tram- 
ways Association in conjunction with the Tramways and Light Railways 
Association, or else by the Engineering Standards Committee, and dealt 
with in a scientific manner. 


a a TI AD 
L. C. C. ELECTRIC POWER SCHEME. 


At Tuesday’s meeting the Highways committee of London 
County Council presented а report on the whole question of the 
supply of electricity in bulk in the London area in view of the 
recommendations of the Select Committee of the House of Commons 
on the L.C.C. (Electric Supply) Bill, 1906. 

The report etates that in their deliberations the committee have had 
the advantaye of the advice of the chief officer of tramways and the 
tramways electrical engineer, together with Mr. H. F. Parshall, Mr. Robert 
Hammond and Mr. J. F. C. Snell. The report continues :— 

“ Ag the result of our full consideration of the matter we have come to 
the conclusion that the Council should introduce a bill into Parliament 
next session to authorise a comprehensive scheme for the supply of elec- 
trical energy for London and adjacent districts. In preparing our scheme 
we have endeavoured to fulfil the conditions of а satisfactory and ade- 
quate solution of the question as laid down in the Select Committee’s 
report. The importance of electrical power as а means of developing and 
extending the commercial interests of London and the need of a cheap 
supply have long been recognised, and in previous reports we have laid 
stress upon the necessity of the Council being the central authority to 
£ecure such a supply. dealing with the matter we have kept before us 
the main object aimed at—namely, the establishment of an undertaking 
which will enable electricity to be supplied at cheap rates for all purposes 
and which shall be adaptable to the growth of the area to be dealt with. 


% AREA or SurrLY.— In considering the question of the area of supply 
in respect of which the Council should seek powers, we have had regard 
to the necessity urged by the Select Committee for в large and inclusive 
scheme, extending not only over the entire County of London, but also to 
adjoining boroughs and districts. After full consideration we suggest 
that authority should be sought in respect of the County of London and 
portions of Essex, Kent, Surrey and Middlesex, of a total area of 451 
square miles, comprising 117 square miles in London and 334 square miles 
in the surrounding districts. 

* ACQUISITION or ExisriNa UxDERTAxNOS.— It is, wo think, essential to 
the success of any scheme on the scale recommended by the Select Com- 
mittee that arrangements should be made for so dealing with existing 
undertakings as not to prejudice the main object of the scheme, which is 
to ensure a cheap supply of electricity for power. It would not, we think, 
be satisfactory to establish a large generating station and at the same 
time to maintain indefinitely the independent generating systems which 
now exist. То do so would be to increase largely the cost of electricity to 
the consumer, owing to the duplication of plant, buildings, staff, &o., 
which would result and the disjointed system of distribution which would 
be entailed. As faras practicable, the scheme should therefore provide 
for the eventual purchase on terms of existing undertakings, which come 
under three main sub-divisions, namely: (i) Undertakings of local 
authorities inside the county; (ii. Undertakings of local authorities 
outside the county, but in area proposed to be dealt with ; (iii.) Com- 
panies’ undertakings throughout the whole ares. There are a'so some 
districts without supply. 


'5 (i.) Local Authorities’ Undertakings in the County.—Electric lighting 
orders have been granted to 16 local authorities in London, all of which 
(with one exception) are supplying electricity. Three of these authorities 
are authorised to supply in bulk, but no such supply is being given by 
any of them, We suggest the Council be empowered to acquire com- 
pulsorily at the expiration of five years from the passing of the bill, or at any 
time thereafter by giving one year’s notice, the undermentioned under. 
takings in London—viz., Battersea, Bermondsey, Bethnal Green, Fulham, 
Hackney, Hammersmith, Hampstead, Islington, Poplar, St. Pancras, 
Shoreditch, Southwark, Stepney and Stoke Newington. St. Marylebone 
and Woolwich Borough Councils are not included in the list, their under- 
takings having in part been purchased from companies. In proposing 
five years, we have had regard to the time which will be occupied in 
developing the sources of supply of electrical energy proposed under the 
scheme, and the acquisition of the undertakings of the local authorities 
at the end of that period would assure the Council a regular demand for 
power from the districts now served by these authorities. We also think 
that the Council should be enabled to purchase at any time by agreement 
the whole or any part of the undertaking of any of the local authorities 
within the county, and that powers should also be taken to enter into 
agreements with local authorities with regard to the Council’s under- 
taking, so that if it may hereafter so decide, the Council may be able to 
arrange for the whole or any portion of the work of distribution of elec- 
tricity being carried out by the local authorities. The total capital expen- 
diture incurred in connection with the local authorities’ undertakings up 
to March 31, 1906, is about £5,450,000. The expenditure on their under- 
takings during the last five years has been as follows :— 


1905-6 ........ £582,854 1902.3 .......... £528,037 
1904.5 ........ 1,774,316 1901.2 590,362 
1903.4. 259,389 


Instead of further expenditure in developing and extending a number 
of separate systems under conditions which would militate against 
economical production, we propose that the expenditure should be applied 
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to building up a central scheme on the lines urged by the Select Com- 


mittee and which it has been ccnclusively shown are those from which 
alone the best results canbesecured. To attain this object, and to secure 
that expenditure between the passing of the Council’s bill and the time 


when the undertakings would become compulsorily purchasable shall be 


of such a character as to fit in with the comprehensive scheme, we 
think that the bill should provide that no farther capital expenditure 
shall, without the concent of the Council, be incurred by the local 
authorities after the passing of the bill. The capital expended on the 
undertakings of these authorities has to a very large extent been 
advanced by the Council on loan, and when any undertaking is acquired 
the Council would take over the outstanding liability; there would, 
therefore, be no necessity to raise further capital for the purpose of the 
acquisition. Objection may be taken to all the undertakings being treated 
in the same manner, irrespective of financial results, We would point 
out, however, that we have in view, throughout, the paramount object 
of proving a uniformly cheap supply in the whole of the area to be dealt 
with, and, as regards a service of so general a character as that of electrical 
supply, we consider that, no less than in the case of tramways and water, 
the interests of the area affected should be considered as a whole. It 
ehould, moreover, be borne in mind that every locality will benefit both 
from the advantage which the consumer will obtain by the reduction of 
the price of electricity and from the impetus to trade which will result 
from the extended use of electricity. 

‹‹ (ii.) Local Authorities’ Undertakings Outside the County.—As regards 
the undertakings of local authorities outside the County of London, we do 
not think it necessary, nor do we think the Council would desire, to pur- 
chase these compulsorily. It would, however, we think, be usefal for the 
Council to obtain powers to purchase the whole or part of any such under- 
taking by agreement, and we propose a clause to this effect, as well asa 
clause to enable the Council to enter into agreements with such autho- 
rities for them subsequently to undertake the whole or any portion of the 
work of distribution in their districts. 

(iii.) Companies’ Undertakings Throughout the Area of Supply.—A 
large number of orders have been granted to companies to supply elec- 
trical energy in the area dealt with by our scheme. As regards the 
undertakings in the County of London, the local authorities concerned 
have powers of compuleory purchase, the latest date at which any of 
such powers become first exercisable being 1931. There is also a power 
of purchase at recurring periods thereafter. The undertakings outside 
the county are not purchasable until 42 years from the respective dates 
of the orders. In regard to most of the companies‘ undertakings tbe pur- 
chase rights (particularly in London) are com licated by the fact that 
few local authorities are in a position to purchase a generating station 
and distribution system exactly proportioned to the needs of their par- 
ticular districts. As, however, the companies’ areas of supply often 
extend over several boroughs and districte, and as in some cases two or 
more companies supply in the same district, a local authority will be only 
able to purchase either a generating station with no distribution system 
or a distribution system (or parts of one or more) with no generating 
station. The advantages which will be eecured by placing the powers of 
purchase in the hands of a central authority are, therefore, obvious, 
and it appears to us that this is the only practicable solution of the 
problem. We therefore recommend that the Council be empowered 
to purchase compu y the undertakings of companies witbin the 
proposed area of supply at the time when, and on the terms on 
which, such undertakings would have become purchasable by local 
authorities, or at any time t» purchase by agreement the whole or any 
part of such an undertaking. We also think that the bill should provide 
for the Council to be enabled to enter into any agreement with companies 
which it may consider advisable, The expenditure charged to capital 
account in the companies’ books on Dec. 81, 1905, wae, for companies 
supplying in the county, £12,718,534, The inclusion of the companies 
supplying outside the county would probably not increase the total to 
14 millions. The expenditure charged to capital account by companies 
supplying in London in each of the last five years has been as follows: — 

1 


905 95s. £472,158 1902 ....... . . 1, 425,114 
1904 ........ T 80,607 1901 .......... 1,168,524 
1908 ..... . . 1,208,761 | 


„% DISTRICTS WITHOUT SupPLy.— There are portions of the proposed area 
of supply where there are no authorised distributors, and we recommend 
that powers should be sought to enable the Council to become the 
authorised distributor in those districts by obtaining provisional orders 
or otherwise. We also recommend that powers be sought to enable the 
Council compulsorily to take over from the present authorised distributors 
the provisional orders for those districts within the area where no supply 
is at present obtainable. 

“ SCHEME or SUPPLY.— We propose that the generating station to be used 
for the scheme should be erected on one of two alternative sites, one at 
Barking and the other at Erith, and suggest compulsory powers of 
purchase should be sought in respect of each of those sites. We have 
selected these sites after very careful consideration of the needs as & 
whole of the area, and have come to the conclugion that by adopting one 
of them great economy in the transmission of energy will be secured. 
The proposed generating station would be erected in sections which could 
be proceeded with as the demand required. The site acquired will be 
large enough to enable the station to be subsequently increased to & very 
large capacity to meet the anticipated increase in the demand for power. 
We think that, subject to proper safeguards, the Council will desire to 
give effect to the recommendation of the Select Committee that an obli- 
gation to supply ehould be placed upon the Council. This will necessitate 
provision being made for a supply adequate to the probable demand from 
existing undertakers, as well as to meet the requirements of large in- 
dividual consumers, such as railways, tramways, docks, waterworks, &e., 
to which the Council should have power to supply direct, In addition to 
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giving в supply untransformed at high pressure, we think the Council 
should also give the supply at the pressure and of the kind which may 
reasonably be required by the various classes of consumers and provide 
the nece transforming apparatus. We suggest that the Kitson 
clause be included in the bill to provide for a direct supply to the con- 
here it cannot be given at a reasonable rate by the local undertaker, 
ge otal t of the оровей new station (including land) is esti 
" The total cost of the pr а 
mated at £1,400,000, while the estimated cost of the transmission and 
distribution system, &c., is £2,650,000. The latter figure covers the cost 
ol (1) the switch centres, (2) the trunk cables from the generating station 
e switch centres, and (3) the cables from the latter to the point at 
кү ill be delivered to customers. Ав regards hes itch 
which energy wi elivere с AM 3 w 
it is proposed in a number of cases to utilise the existing tramway 
ка os enabling considerable economy to be effected. In other 
esses either fresh sites will have to be ае 5 the алова of шщ 
undertakers will be used. It is proposed to make provision for the pur- 
chase of motors and other apparatus for hire to power consumers, a 
matter of considerable importance in кшш 11 а use of elec- 
tricity for manufacturing purposes. e capital expenditure involved 
included in the £2,650,000 above mentioned) will be covered by the rent 
( y 
eharged for the use of the 1 ы ue Ao үө it ae көш to confer 
similar powers upon all authori istributors who ате local authorities 
within the area of supply. 
p We propose that the bill shall provide for the maximum charges for 
energy being governed Ly the amount and regularity of the demand of the 
different charges bei d edi M hether th t 
consumer, different charges being made according to whether the curren 
it is N шоп копае ог Ao the times at which it 
is used, &c., and that the charges shall be as low as is compatible with 
the financial success of the undertaking. In this connection regard will 
be imd the necessity 1 кые up v adequate reserve to meet all 
possible contingencies, and generally to the importance of ensuring that 
the undertaking shall be placed upon a sound financial footing. The 
каи б supply p Шш ше, first two sections of the generating 
ion completed and working by 1910, and by that time it is 
anticipated tbat the demand for power will be such is io employ fully 
this part of the station and so enable energy to be supplied at a low rate. 
" As regards the financial results of the undertaking, we are confident 
that the prospective demand for electricity is so great that the revenue 
n mure Eun moen to cover expenditure, including the charges 
or sinking fund and interest on capital, and we are strongly supported in 
this view by the experts employed by the Council. It must be borne in 
mind that the capital expenditure will be gradual, às the scheme contem- 
a er the DAE bulk supply Mon ipm n built in sections to 
е increasing demand as it arises, and the scheme accordin ro- 
Tides for the expenditure to be spread over a period of а EL It 
is of the utmost importance to London and the surrounding communities 
that a cheap supply of electricity should be available for manufactaring 
purposes, and we are strongly of opinion that there should Бе no delay 
in placing its manufacture and distribution on a sound and economical 
looting. Witbin the proposed area of supply the volume cf manufactures 
18 greater than in any other manufacturing district in the United King- 
"EUM a Ab and eee population is engaged in its indus'ries." 
ittee recommends :— 
(a) That Parliamentary authority be sought (i.) to enable the Council 
t supply eleotrical гта London and certain surrounding districts оп 
e lines indicated. in the report of the Highways committee, dat ad 
e 18, 1906 ; (ii.) to confer upon the Council power to carry out any 
mdr PE [3r laying pr Ж necessary 
; (ili. 
e аду at the expiration of 805 e p the” bil, 
or at any time thereafter by giving one year's notice, the undertakings of 
imt QM 5 the 110 K adon indicated in the foregoing 
„e basis of acquisition to be that the Council shall take over the 
outstanding debt incurred by such authorities upon their undertakings ; 
iv.) toenable the Council to acquire compulsorily the undertakings of 
i M Wilhin the proposed area cf supply at the time when and on 
ns єз which such undertakings would have become purchasable 
9 oritie8 ; (v.) to enable the Council to acquire by agreement 
= the, 5755 an t d say portion of any undertaking of the local 
c y within the proposed area of ly ; (vi. 
cul by provisional order ee ee ы 
е de кше in districts within the proposed area of supply 
ined 8 . о been сап о Breed ; and (vii.) to enable 
310 agreements with local authorities or companies 
a leer relating to the supply of electricity. i 
мй eom epi ere authority be eought to enable the Council to 
pu'rorily (i.) a site situated on the north benk of the river 
Thames at Bark d 
ing and (ii.) a site situated on the south bank of the river 


1 ; : ; 
tations at Erith for the erection of an electricity generating station or 


(c) That, in connection with ing si 
n connect the foregoing sites, the usaal practice be 
ч ж ol inserting in the bill a elause to provide that im 5 
в publie » ют premises after October 80, 1906, when the schemes were 
а артанда hd wi n er s алеи component, 
e with a ini i i 
Sa en payable by the Council view to obtaining or increasing the 
рнк Клер from the operation of the 92nd section of the Lands 
where n асе 1845, Бе sought to enable the Council to acquire, 
pelled to purch » Portions of properties, instead of the Council being com- 
(e) That the aze the whole of such Properties. 
to in the тн and expenses of promoting the legislation referred 
т ing resolulions Бе defrayed out of the county fund, 
¢ Finan ; . 
that they have сона. (reporting on the above scheme) state 
ot had time to consider the proposals fully, but 
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that it appears that the position of the Council in the matter has 
undergone а considerable change as the result of the Select Com- 


mittee’s report of last session. 


In view of the fact (continues this, report) that the Council must come 
to a decision at oncein order that the necessary parliamentary notices may 
be given, we suggest that such notices should be framed in the widest 
possible terms, in order to leave the Council a free hand in framing the 
bill. Ws propose to present a further report at a later stage before the 
Council is asked to approve the bill, when the Council will doubtless 
wish to consider further tbe financial questions involved. 

The consideration of both reports stood adjourned. 


o агае —aáM 


CORRESPONDENCE. 


CAPACITY CURRENTS IN THREE.CORE CABLES, 
TO THE EDITOR OF THE ELECTRICIAN. | 


Sin: The letterof Mr. Coales in your last week's issue isof great 
interest. His final result, however, might have been expressed 


more simply by the formula 


A= 20K (V/ JS), 


TIE 


where A is the capacity current per core in amperes, о = 2f, 
V the effective mesh voltage and K the capacity between two 
cores, This capacity is the same whether the third core and 
the shcath are connected with earth or insulated, and can be 
measured in the ordinary way with a ballistic galvanometer 
and a standard condenser. What Mr. Coales means by 
capacity between core and coro" is the capacity of the 
imaginary condensers connected between the cores so as to 
make a model having the same capacity as the given polyphase 
cable (Russell, Alternating Currents,” Vol. I., p. 119). 

The formula (1) was first given by Prof. C. E. Guye 
(Science Abstracts, Vol, III., p. 723). He defined K as 
(9K - K,)/12, where K, is the capacity of the condenser 
formed by 1 and 2, 3, sheath, and К, is the capacity of the 
condenser formed by 1, 2, 3 and sheath. On thinking this out 
I was led to discover that when we have two insulated con- 
ductors, having equal and opposite charges, the numerical 
value of the ratio of the charge on either of them to the 
P.D. between them was constant in certain cases, and this is 
what I defined as the “capacity between two conductors.” 
Granting this definition, the capacities between any two cores, 
or between any two groups of cores and the sheath in a poly- 
phase cable, can be readily found (Journal I. E. E, Vol. XXX., 
р. 151, 1901). Mr. F. E. Mackee, who was at that time with 
the British Insulated Wire Co., found that the formula gave 
results in practically perfect agreement with experiment. We 
need only measure the “capacity between” any two of the 
cores to find the K in (1). I am glad to notice that in the 
new edition of Prof. J. J. Thomson's “Electricity and Mag- 
netism " a definition is given of the “capacity between " two 
conductors. "The problem has been treated exhaustively in an 
important Paper by Mr. G. F.C. Searle, F. R. S., “On the Calcula- 
tion of Capacities in Terms of the Coefficients of Electrostatic 
Induction " (Proc. Camb. Phil. Soc., Vol. XII., p. 378, 1904). 


Yours, &c. 


Faraday House, London, Oct. 27. 


ALEXANDER RUSSELL. 


i TURBO-DYNAMOS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sin: As in The Electrician of October 26th, p. 57, you call 
the data and information on usual dimensions somewhat 
vague, it may be of some intereat to your readers to learn the 
result of an inquiry about the dimensions of usual three-phase 
transformers cooled by the same method. The two most im- 
portant electric concerns of Germany and Austria quoted me, 
for an oil-cooled transformer of 180 k.v.a., which I had to order 


quite recently, the following data : — 


. Concern A. . Concern B. 


Iron density .......... 6,000 ......18,000 lines per sq. cm. 
Copper density ....... > 10 ..... 18 ampere „, 
Total weight .......... 6,000 ...... 2,500kg. 


of the turbo-dynamos of different makers are remarkably vary- 


ing, though many of these d 
designs. — Yours, &c., 
Brünn, Oct. 29. 


Dr. F. NIETHAMMER. 


106 


LEGAL INTELLIGENCE. 


— ane) 


Improvements in Electric Telegraph Apparatus. —Patent 
No. 1,434, 1899. 


This case came before the Court of Appeal (Lords Justices Fletcher 
Moulton and Buckley) on Friday, on the appeal of petitioners from an 
order of Mr. Justice Bargrave Deane, directing petitioners to give further 
and better particulars of objections in support of petition for revocation 
of patent No. 1,434, 1899, relating to improvements in electric telegraph 
apparatus, whereby the relay apparatus was capable of being worked 
efficiently by minute electrical currents such as those received at the 
ends along submarine cables. The alleged improvements also related to 
means for eliminating a varying zero in the recording instruments and 
for obtaining a better definition of the signals than before. The speci- 
fication stated that an important feature of the invention was the employ- 
ment of a relay apparatus with a tongue, or tongues, connected to one 
end of a relay circuit and adapted to be moved by the arriving signalling 
current so as to make or break circuit with a moving surface con- 
nected with the other end of the relay circuit. It also stated that another 
feature of the invention consisted in short-cirouiting the receiving in- 
strument by an induction coil or magnetic shunt. It being important 
that these coils or shunts should possess high self-induction with but 
moderate resistance, the patentee constructed them of induction coils 
having closed magnetic circuits. These coils or shunts prevented a 
varying zero in the receiving instruments by eliminating slow irregular 
currents, and thereby increased or obtained the maximum definition of 
the signals and thus improved the efficiency and augmented the speed of 
the signals. The invention also comprised the use of the closed circuit 
inductive coil or magnetic shunt not only for the receiving relay or other 
receiving instrument but also for the arm of the bridge used in duplex 
transmission. For this purpose the ingoing current entered the magnetic 
shunt at its mid point, so that one-half of the current neutralised the 
inductive effect which would be produced by the other half of the current 
and the shunt, therefore, behaved as a plain resistance. The material 
facts and the contentions of counsel sufficiently appear from the following 
judgment. 

Lord Justice MOULTON said the order of the learned judge for further 
and better particulars of objection was based on the allegation that the 
particulars filed were not adequate, and did not satisfy the statutory 
requirements. In his opinion that objection was baseless. The particu- 
lars gave, in bis opinion, everything that was sufficient for identifying the 
prior users which were alleged. For three reasons he thought the appeal 
should be allowed. The object of the statute was not to impose the 
obligation of describing in particular the peculiarities of the articles 
referred to therein. Of course, the persons alleging the objections had to 
prove that those were anticipations of the alleged invention. That was 
part of their case. Mr. A. J. Walter, K.C., for petitioners, had not 
objected to give the best particulars he could of the users, so as to render 
more perfect the identification. His Lordship did not know whether he 
should have gone so far as that, but he thought that, so far, the order 
appealed from should stand, although that should not make any difference 
on the question of costs. He thought the cost of the summons below and 
of the appeal should be paid by respondents. 

Mr. Justice BUCKLEY agreed. 


Hant v. Green. 


This case came before a Divisional Court (the Lord Chief Justice and 
Justices Ridley and Darling) on Wednesday by way of a case stated by the 
Norwich justices. On May 15, 1906, respondent was a passenger ona tramoar 
belonging to the Norwich Electric Tramway Co. Appellant was a ticket 
inspector of the company. Respondent was charged by appellant for 
refusing, when asked to do so, either to deliver up his ticket or to pay the 
legal fare. It was admitted that respondent had paid his fare (1d.) soon 
after the car started and received a ticket, and that during the journey 
the car became over full of passengers and that respondent complained 
of this and gave up his seat toa lady. Appellant entered the car to in- 
spect tickets and asked respondent to produce his ticket. Respondent 
complained that the car was overcrowded, that he had changed his seat 
and that he could not find his ticket, The conductor was called and 
said that the respondent had paid his fare, and an unsuccessful 
search for the ticket was made. Appellant then said to respondent, “ You 
must produce your ticket or pay the fare," and this he refused to do. 
The car was stopped, and then appellant said to respondent, '* Produce 
your ticket, pay your fare, or leave the car." As respondent refused to 
do either and completed the journey, appellant laid the information. 
The bye-law under which the charge was made ran as follows: Each 
passenger shall show his ticket (if any) when required so to do by the 
conductor or any duly authorised servant of the company, and shall also 
when required to do so either deliver up his ticket or pay the fare 
legally demandable for the distance travelled over by such passenger." 
The justices found as & fact that appellant had not in so many words 
asked respondent to deliver up his ticket in the words of the bye-law and 
dismissed the information. Hence the appeal. 

Their LORDSHIPS held that the case came within the bye-law in 
question, notwithstanding that its exact words had not been used by the 
ереен, and sent the case back to the justices for farther consideration, 
$ 1 not necessarily with an instruction that they ought to convict because 

ey thought it was exactly one of those cases where they could exercise 
their discretion and inflict no penalty. 

The appeal was accordingly allowed, with costs. 
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Hastings Tramways Co. v. Hastings & St. Leonards 
Gas Co. and Another. 


In the Court of Appeal (Lords Justices Moulton and Buckley) on 
Friday last, plaintiffs appealed from an order of Mr. Justice Bargrave 
Deane refusing to stay an arbitration. The facts were given in our issue 
for Oct. 5 (p. 981). 

Mr. ROSKILL, K.C., argued in support of the appeal. 

Mr. BRAMWELL DAVIS, K.C. (for the Gas Co.) was not called upon. 

Lord Justice FLETCHER MOULTON, in giving judgment, said there 
was only one point involved, and that was very simple. Under sec. 30 of 
the Tramways Act, 1870, provisions applying to cases where a tramway 
was to be constructed along a street in which gas companies had laid 
their mains the fact that the mains were there did not take away the 
right of the tramway company to break up the soil and execute their 
works, but there were certain statutory conditions of their exercising 
that power, the principal of which was that they must, before doing any 
work, give seven days’ notice to the owners of the mains lying under the 
road, accompanying this notice with а plan showing the details of the 
work they proposed to construct. The owners of the mains had a right 
to give counter notice that they objected to the proposed works if 
they interfered with the mains unreasonably or improperly. The 
only point involved in this appeal was whether they were to read into 
the clause that related to gas and water mains the provision that that 
notice should be given within seven days, the period of the notice which 
the Tramway Co. had to give. He saw no reason or justification for 
reading such a limitation into gec, 30. He was therefore of opinion that 
the Gas Co. was not limited to these seven days in giving its counter 
notice, and that therefore the Gag Co. was entitled to have an arbitration as 
to the propriety of the works which the Tramway Co. proposed to execute. 

Lord Justice BUCKLEY concurred. 

It was agreed to treat the motion as trial of the action, and the action 
was dismissed with costs. 


Herbert Morris & Bastert (Ltd.) v. Loughborough Corporation. 


In the High Court on Friday Mr. Justice Bigham heard an action in 
which he was asked to decide as to defendants' liability to damages for 
alleged breach of an agreement to supply*plaintiffs with electric energy. 
It appeared that about 3 p.m. on Nov. 22, 1905, defendants failed to 
supply electric energy to plaintiffs for about six hours. Plaintiffs’ works 
were stopped and about 200 workmen were idle and sent home. Defendants 
supply energy under the Loughborough Corporation Act, 1899, but sub- 
ject to the provisions of the Electric Lighting Acts of 1882 and 1888. 
Defendants pleaded that by seo. 62 of the Loughborough Act the only 
penalty for neglecting or failing to supply electrical energy was a penalty 
not exceeding 403. a day recoverable summarily or in the county court. 
The question was whether this section as to penalties applied to the 
agreement with plaintiffs. 

In delivering judgment, Mr. Justice BIGHAM said: I think the 
penalty clause in this Act is intended to apply ia all cases where, under 
the provisions of the Act, the authority supplied the energy. I do not 
think that it was intended to make any distinction between cases where 
the supply was under the ordinary provisions of the act, and cases where 
the supply was controlled within the meaning of sec. 62 as to price by 
virtue of an agreement. It would be extremely inconvenient if there 
were any such distinction, and I cannot think that the legislature 
intended that there should be a distinction, for if they had intended it 
I think they would have said so in plain terms. I am fortified in this con- 
struction of the Act of Parliament by the agreement itself, because the 
wording of it satisfies me that both parties contemplated that this section 
would and should apply ; for they took good care, in an early part of the 
agreement, to state that, until certain events have happened, it shall not 
apply, the inference, of course, being that after those events have hap- 
pened the penalty clause, according to the intention of the parties to the 
agreement, should apply. I think they took the right view of the agree- 
ment, when they were drawing it, in assuming that the penalty clause did 
apply; and, that being so, I think this action must be dismissed with costs, 

Leave to appeal was granted. 


Hinds v. Buenos Ayres Grand National Tramways Co. (Ltd.) 


Before Mr. Justice Warrington on Friday last plaintiff (a shareholder) 
sought а declaration that the interest payable on certain conversion 
debenture stock issued by the company to provide fands for converting 
their tramways to electric traction ehould not be treated as part of the 
cost of such conversion, aud should not during any period whatever be 
charged to capital account, but that the whole of such interest should be 
payable out of revenue. Plaintiff moved for an interim injunction to 
restrain the company from paying any interest on its income debenture 
bonds, which interest was payable exclusively out of profits unless and to 
the extent that profits existed, after computing same in accordance with 
the declaration claimed. 

At the conclusion of the arguments his LORDSHIP held that the com- 
pany was not bound to charge the interest on the said conversion deben- 
ture stock during construction against revenue and dismissed the motion. 
As the motion was treated as the trial the action was dismissed, 


Combination of American Independent Telephone Com- 
panies.—It is announced by the Electrical Review of New York 
that 100 independent telephone companies in the United 
States have formed a combination to be known as the American 
Union Telephone Co. The property of the companies includes 
some 40,000 telephones and 10 long distance lines, and the 
combined capital is given as $25,000,000. 
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MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


Islington (London) Council invite applications for the position of 
chief assistant engineer in their electricity department. Candidates 
must have had praetical and commercial experience in the working 
The person appointed will be 
required to reside in the borough and to undergo a medical exami- 


of an electric supply undertaking. 


nation as to his constitutional fitness for the position. Commencin 


salary £250 per annum, rising by annual increments of £25 to £350 
perannuto. Applications, on forms to be obtained from the town 
clerk, Mr. Wm. F. Dewey, Town Hall, Upper-street, N., by noon 


Nov. 20. See an advertisement. 


A junior assistant engineer is required in the business develop- 
ment branch of Birmingham Corporation electricity department. 
Applicants must have good te:hnical knowledge of the application 
Commencing salary £100, 
rising to £150. Applications to city electrical engineer and manager 
(Mr. В. A. Chattock, M.I.E.E.), 14, Dalo End, Birmingham, by 


of electricity for lighting and power. 


Nov. 7. See an advertisement. 


The Government of India require a signal engineer with know- 
ledge of interlocking and block working and a fair knowledge of 
Salary 600 rupees per month. Particu- 


electrical engineering, &c. 
lars until Nov. 5 from Director-General of Stores, India Office, 
Whitehall, London, S.W. See an advertisement. 


Applications are invited for the position of senior lecturer and 
demonstrator in the electrical engineering department of the Uni- 
versity of Birmingham. Applicants must have had a university 
education and have been engaged for at least three years in a re- 
sponsible capacity with a first-class engineering firm, and for at 
least one year in scientific laboratory and teaching work at a uni- 
versity or technical school. Stipend £250 per annum. Applications 
to the secretary (Mr. Geo. Morley) by Nov. 24. See an advertisement. 


A well-educated electrical engineer, with working knowledge of 


German and some literary experience, is required to undertake the 
Preparation of English price lists and publications for the foreign 
department of the Allgemeine Elektricitiits Gesellschaft, Berlin. 

Applications to the Company, 2/4, Prinz Friedrich Carl-ufer, Berlin, 

N.W. See an advertisement. 

An English engineer, with knowledge of German, is wanted for 
office of а l-rge manufacturing firm; must be thoroughly 
capable of Preparing estimates for power plant, especially in con- 

9 1 n textile mills, collieries and steam works See an adver- 

ent. 

" foreman electrical mechanic is required for the Federated 
alay States; must have knowledge of three-phase working and 
capable of undertaking charge of maintenance of plant (including 

jos boilers, high. speed engines and water turbines). Salary 

three years’ engagement. Applications to the Crown Agents for 


the Coloni:s, Whitehall Gard а : 
See an advertisement. London, S. W., up to Nov. 10. 


A first-class travelling engi j 
arsi gineer is wanted at onca for London. 
1 to the General Manager of the Lahmeyer Electrical Co., 
„, New Oxford-street, London, W. C. See an advertisement. 
ere 18 a vacancy for a technically-trained man in a patent 
i 8 office in London. See an advertisement. E 
Бы kel engineers tr, п knowledge of electrical work, is 
"m з : ; : 
se an advertisers n mechanical engineering works in London. 
wich DPOrary dravghtsman is wanted for London distriot, used to 
veh gear and starters, See advertisement. 
Neath District Council re 
r, to carry out the duties required for the efficient working of 


their fou cata; ds 
ons to the engine Public li 


А НЫ Position of commercial assistant at Ilford electricity works 
and Ate Г received. Three candidates were interviewed, 
per annum ude, of Leyton, was appointed at £120, rising to £160 

Capt. P. H Ca 
; ini, Campbell, from Chatham, h b inted 
insti » has been appointe 

: Uctor in the Army School of Electric Lighting at Plymouth, 


the application of ппорровей inquiry was held here on Friday into 


Council i 
ional generating a for sanction to borrow £14,000 for 


em —Th “ R : f 
between ze Review of the River Plate“ says the contract 
struction Uf galway Board and Quesada Henano for the con- 
been approved by Gore railway from Buenos Ayres to Lujan has 
e Brush tment, 


с а Engineering Со, are about to open an 
and Dawson кта Directorieg, — When the three men (Boyce, Wade 
poene brought Up on remand at Marlborough-street, 
on the ¢ arge of obtaining money under false 


^) per annum; free passage out and home on completion of 


pretences for advertisements in certain directories alleged to be non. 
existent, Mr. Dorset Eccles, assistant librarian at the British 
Museum, said he could find no record there of Collins’s General 
Directories, the Trade Directory of London and Provinces, the 
British Trades’ Directory, Dawson's Mercantile Directory and 
Diaries, Bryan’s Counties Directories, and Bradshaw's Business 
Guide.— Prisoners were again remanded. 

At the City Criminal Court (London) Judge Rentoul sentenced 
Herbert Banks, an agent, to 12 months’ imprisonment for obtaining 
money by false pretences. He obtained orders for addresses in a 
directory—the “ International Business D‘rectory”—but no one ever. 
saw the book. | 


Australasia.—The “ Australian Mining Standard” says the 
Perth Electric Tramways (Ltd.) have been asked by North Perth 


is proposed that Leederville Council shall borrow £4,000 to pay for the 
construction, and the company offer to lend the Council any sum required 
in excess and to take a lease of the lines with the right to purchase them 
at any time within 10 years after completion of construction work at the 
amount of the capital expended by the Council. 

The plebiscite of ratepayers on the question of the construction of 
electric tramways at Launceston (Tasmania) has resulted in a 
majority of rather more than two to one in favour of the proposal, 
but of 8, 520 electors on the register only 2,959 voted. 


Billinge.—The Council have decided to apply for & provisional 
electric lighting order. ZA | 


Blackpool.—The Council have decided to grant a week's holiday 
with the usual pay to all permanent employés in the tramway ` 
department, and a bonus in lieu of holiday is to be granted to tho 
summer staff, | 


Bridlington.— The question of adopting electric power for pump- 
ing, &c, at the new waterworks is under considerati on, and the 
chairman of the Waterworks committee (Ald. Mainprize) has given 
an undertaking that if electric current can be shown to be cheaper 
and as satisfactory as steam plant electricity shall be used. 


City of London.—A return showing the cost of lighting the city 
streets was considered at a meeting of the Corporation yesterday . 
afternoon. 

The chairman of the Central Markets committee (Mr. BniNsLEY 
Harrer) mentioned that the Smithfield Markets Electric Sapply Co. had 
reduced their terms for lighting the Central Markets, so that in futura 
there would be a saving of 30 per cent. in the cost of lighting. 

The recommendations in the report that the City of London Electric 
Lighting Co. be requested to remove certain of their standards in the 
streets and that incandescent gas lamps be substituted caused some 
discussion. Я 

Sir Тиснавр SrarLEy, moved that the recommendations be referrcd 
bick. He oomplained that the electrio lighting company had not had аз 
oppcriunity of showing what they could do. 

Mr. Deputy Миша WiLkINSON, who seconded, said he thought the 
electric lighting company had not been treated with absolute fairness, 

Mr. Doxoxey, chairman of the Streets committee, said the eleotrio 
lighting company was to have an opportunity of showing what it could 
do. He did not think the electric lamps on the front of the Mansion 
House would be suitable for street lighting. He had spoken on the 
subject with many 'bus drivers and others, and had never found one who 
did not hold the view that such lights would ba more or less a source of - 
danger. 

The resolutiona were adopted, 


Dunfermline.—In our last issue we erroneously stated that the 
consulting engineers for the proposed electricity undertaking of the 
Council are Messrs. Sayers & Caldwell. The consulting engineer is 
Mr. W. B. Sayers, of Glasgow. 


East Ham.—1t is proposed to reduce the charge for electric current 
from 4d. to 84. per unit, and 4d. per unit where slot meters are used. 


Electricity in Mining.—At the meeting of the Chinese En. 
gineering & Mining Co. on Monday Mr. W. F. Turner said that from 
the commencement of their company it had been recognised that a 
large part of the mechanical installations of the collieries left much 
to be desired on the score of efficiency. 

One consequence had been an excessive consumption of fuel at the 
mines. Their pumping appliances, particularly, have been a source of 
trouble. The lighting and ventilation were also defective and insufficient, 
After prolonged investigation they had adopted a scheme for the con- 
straction of electrical stations at each of the mines of Tongshan and 
Linsi to furnish power for pumping and various other underground and 
surface working on such a scale as to provide for the increase in the near | 
future of the present production of about 3,000 tons per day up to 5,000 
tons or more. In November and January last contracts were entered into 
for the necessary plant, which had been in course of erection for 10015 
time past. The buildings for the power stations were nearly completed. 
The power station at Tongshan would be capable of developing 3,200 M. v. 
and that at Linsi 4,800 n.r. Their electrical stations will also be able to 
supply, later on, power for electric traction in the interior of mn nes 
and thus enable them to replace the present mule transport, w 15 кей 
defective and costly. They would also provide power for the MED a | B: 
the inclined planes, the secondary pumps, in fact for the whole 1 
installations underground and on the surface. At present he de : g 
Io nted to the contractors completing the works within the specified time. 
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Eastern Extension Foreign Staff Dinner.— The second annual 
dinner of “ past snd present members of the Eastern Extension, 
Australasia & China Telegraph Co.'s foreign staff took place on 
Oct. 23 at the Trocadero, Mr. Walter Judd presiding. The following 
were present: R. Scott Atkinson, R. G. Buckland, C. C. Clarke, 
A. J. Collier, E. W. Cooley, G. A. Derrick, W. B. Elwes, F. J. 
George, C. T. Hose, J. C. D. Jones, J. H D. Jones, W. Judd, E. А. 
Leggatt, H. W. Macpherson, W. Newton, H. B. Salmond, J. E. 
Squier, H. Twyford, H. D. Wilkinson and G. G. Wren. Messrs. 
Bullard, H. Jones, J. A. pattie, D. Farquharson, J. M. McKinnon 
and H. A. Marshall were unavoidably prevented from attending. 
After the loyal toast, the chairman toasted “ The Company,” to 
which Mr. J. H. D. Jones replied, and Mr. Twyford asked the com- 
pany to drink to absent friends in the Far East. A very pleasant 
evening was spent, many old friendships renewed, everyone voting 
the dinner a great success. The thanks of the party were accorded 
to Mr. Newton for the trouble taken to arrange the dinner. 


Exhibitions.—An exhibition of electric fittings, motors, &c., is 
being held at 7'eddington from Oct. 30 to Nov. 10. Mr. J. Doherty, 
chairman of the Distriot Council, performed the opening ceremony. 

As announced in our Tenders Accepted columns, the General 
Electrio Co. have received (through their Dublin branch) an order 
for a main switchboard, 220 Angold arc lamps, and 15,000 Robertson 
incandescent lamps for the electric lighting of the Dublin Inter- 
national Exhibition, 1907. Е 

;The Christchurch (N.Z. Exhibition was opened yesterday 
(Thursday). 

.Felixstowe,—The L. G. Board auditor (Mr. Dixon) has sur- 
charged the members who signed a cheque for £3,000 in excess of 
the amount sanctioned in connection with the Council’s electric 
lighting provisional order. The Board of Trade refused to sanction 
payment of this sum ta the Suffolk Electricity Supply Co., except 
under conditions which, it is contended, have not been complied 
with. It was stated that the company had issued a writ, and the 
Council was bound to raise the money to satisfy the claim. 

Hackney (London).—In presenting the accounts of the elec- 
tricity undertaking for the past year, the chairman of the committee 
(Ald. Sheehan) said that from the first the supply of electricity had 
given unqualified satisfaction to consumers. The financial results 
for each of the four years the works had been in existence had been 
entirely satisfactory, the total surplus for the four years amounting to 
£16,882. They had placed to reserve £15,327,and they had repaid 
loans to the extent of £17,505. Statements were being made in the 
borough to the effect that the electric lighting undertaking was & 
burden to the ratepayers. He hoped the figures he had given 
would disabuse the minds of those who had given publicity to these 
statements, and also undeceive those who-had been misled by them. 

Halifax.—On the recommendation of the Tramways and Elec- 
tricity committee the Council decided, on. Wednesday, to apply for 
sanction to & loan of £28,000 for electric lighting extensions up to 
the end of 1909. 

The tramway line from Cote Hill to Allangate is to be doubled at 
an estimated cost of £2,640. 

Hammersmith (London). —The borough electrical engineer (Mr. 
Gilbert G. Dell) has reported that considerable trouble had been as 
rienced for some time past owing to the flue dust blowing about 
when stacked in a heap, and he considered it would be an advantage 
to have this dust stored in а suitable receptacle, in which it could 
be kept until loaded into carts to be taken away. 

Mr, Bell had experimented as to the best А of filling а tank 
with a flue dust, and had devised a scheme for doing this by means of 
one of the old condensers creating a vacuum and drawing the dust into 
the tank direot from the flues. This is not only an advantage by pre- 
ventiog the dust from being a nuisance, but it will also greatly facilitate 
the cleaning of the boiler fines, and make the work much less trying for the 
ае ао io x 1 ae fitted, as recommended by Mr. 

D cost o : 
taking current from the mains is 1,932. — е 

Italy.— The Bollettino“ states that the Provincial Council of 
Mantua are taking over the tramways between Mantua and Asola 
and Mantua and Viadana on Nov. 24. A special meeting of the 
Council will discuss the question of the improvement of the lines. 


The Provincial Council of Padua has granted a contract to the 


Società Veneta for the construction and i і 

working of an electric 
tramway between Padua and Venice. The eee will con- 
struct а generating station at Stanga. 


Light Railways.—The Board of Trade have confirmed the Port 
Ке Beddgelert & South Snowdon Railway (Beddgelert Light 
E са way Extension) Order, 1906, authorising the construction of а 
80 t railway in Carnarvonshire, and the transfer to the South 
. Railway Co. of the powers conferred upon the North Wales 

Tu Ben Railways Co. by their 1900 order, &c. 

| udno and Colwyn Bay Tramways.—Substantial pro 
has now been made with the resumed шоп of tho & ove 
system by Messrs. Bruce Peebles & Co., who are represented on this 


t ае : 
sini Mr. J. F. Kerwin, with offices at the Town Hall, 


THE ELECTRICIAN, NOVEMBER 2, 1906. 


London County Council.—On Tuesday the Highways committee 
brought up its adjourned report containing new tramway schemes 
for which Parliamentary authority should be sought. Particulars 
of the suggested lines appeared in our issue of Aug. 17. In a 
further report the committee state that, owing to the pressure 
brought upon them by the Finance committee, they did not propose 
to submit recommendations as to the following suggested tram - 
ways: (1) From Hampstead - road, via George - street, Euston- road, 
&c., to Southampton- row; (3) from the tramway subway, via Hart- 
street to Bloomsbury- street; (4) from East-hill, Wandsworth, via 
High-street to join authorised tramways at Putney Bridge; (5) from 
tramway terminus at Forest Hill to proposed tramway at Crystal 
Palace-parade ; (6) from Marble Arch, via Edgware-road, to Crickle- 
wood; (7) from London southern tramways terminus, Norwood- 
road, to the Crystal Palace ; (8) single loop line along Westow-street 
and Church road; (10) from Seven Sisters-road to Stamford Hill ; 
and (12) from tramways at Streatham to Norbury. The total 
expenditure on the remaining tramways was estimated at £158,690. 

In the course of the discussion, Me. сКтхмом Woop, M. P., said the 
reason why the Highways committee modified their proposals was 
b2cause the Finance committee had strongly advised them to do so, owing 
{о the condition of the money market. 

Lord WeLey said that, as the Council had decided to spend £12,000,000 
on tramways, it was idle to say that they were not doing their duty in 
that respect. Financial prudence demanded that they should see the 
schemes already in hand completed before embarking on any further 
large capital expenditure on tramways. 

The recommendations were agreed to, with the exception that the lines in 
Nos. 8 and 4 were retained in the list. 

Tramway Accounts.—The discussion on the year’s tramway accounts 
was resumed. 

Sir J. W. Benn, M. P., denied that the accounts had been manipulated 
for party purposes. The total cost of :31 important street improve · 
ments was about £1,250,000, and of that sum £358,000, or one-fourth, 
had been charged to tramways account. 

Mr. R. A. RoniNsox said that it was not unreason able to ask that the 
accounts should be placed before them, so that they could see what was 
charged for renewals and street widenings, and what amount (if any) the 
undertaking received through the rate3. 

Mr. McKinnon Woop, M.P., said he was convinced that neither their 
tramways nor any other tramways would pay while they had to bear the 
cost of street improvements. | 
T be accounts were then passed. 

On the recommendation of the Highways committee, it was agreed to 
apply to Parliament for powers (i.) to amend sec. 12 of th» London 
County Council (Tramways and Improvements) Act, 1901, so as to make 
provision for obtaining the consent of frontagers t» the alteration or 
doubling of tramways inapplicable to lengths of line not exceeiling 30 ft.; 
(ii.) to amend sec. 12 of the London County Tramways (Electrical Power) 
Act, 1900, relating to the removal of sludge, &»., fron the Council's 
tramways conduits ; and (iii.) to extend and amend the provisions of the 
ee County Tramways Act, 1896, which relate to the making of 

y-laws. 

Longton.—An amended scale of charges has been adopted for the 
supply of current for power as follows:— _ 

p to 500 units per quarter 23d. per unit, 1,000 24d., 1,500 2d., 2,900 
13d., 6,000 11d., and up to 10,000 13d. 


Maidstone.— The Corporation have decided to apply for autho- 
rity to extend the tramways to Tovil. 


Manchester.—At the meeting of the Corporation on Wednesday, 
the chairman of the Electricity committee (Mr. G. Howarth) stated 
that the committee had agreed that approved students from the 
School of Technology should be taken into the electricity works for 
a three years’ course of training, the privilege to be confined to the 
sons of Manchester ratepayers, and that the wages paid be 83. а 
week for the first year, 10s. for the second and 123. for the third year. 
е revised parcels carrying scheme саше into operation on 

onday. 

Only light parcels up to 14 lb. weight are now carried and there is no 
collection or delivery by vaus. Parcels are conveyed by ordinary cars 
between 9 and 6, Saturdays 9 to 4. Parcels may be handed to the guard 
of a tramcar at any stopping place, and are left by him at the nearest 
depot to their destination. They are then delivered by messenger. 


Middlesex Tramways.—At the last meeting of the County 
Council, Ald. Sir F. Dixon-Hartland, M.P., announced that tho 
eapital borrowed for light railways was £971,064, and of that 
amount £450,000 paid in interest about £18,000 a year, leaving 
£521,000, on which no interest was being paid. 

Ot 41 statute miles (or 82 miles of track) authorised, over 17 miles had 
been constructed and opened; 11 miles odd were under construction 
and about 12 miles have still to be put in hand, The estimate for the 
whole of the lines was about £1,500,000. At present nearly £500,000 had 
been paid for properties and £500,000 for construction work, leaving 
£500,000 to complete the scheme. 

Milan Exhibition Award.—The Grand Prix has been ‘awarded 
to the Stern-Sonneborn Oil Co. for their exhibit at the recent Milan 
Exhibition. 


Mountain Ash.—The Council have decided to establish elec- 


tricity works at an estimated cost of 44, 690. The electrical engineer 
for the scheme is Mr. Day. 


i . —We regret to announce the death on Oct. 21 of Mr. 
Sorted for Wa 18 years the London representative of Mr. 
G. Braulik, 217 and 218, Upper Thames-street, London, E.C. His 
invariable courtesy will be remembered by all who came in contact 


with him. 


iamentary Intelligence. —The following Peers have been ap- 
Adi coa dor the Metropolitan Electric Supply Bill: — Lords 
Рівога of Chudleigh, Moiley, Belhaven and Stenton, Clements and 


Pirie. The committee will meet on Tuesday next, 


Portsmouth.—The L.G. Board have sanctioned loans of £16,288 
for mains and services, £3,000 for transformersand £3,000 for meters. 

01 the loan sanctioned in February, 1904, the board point out that 
purpose for 
which the lcan was ranctioned ; also that £362 had been paid in wages 
to workmen in the regular employ of the Corporation which is not 
properly chargeable to capital. The Board state that when a further 
lan is required for mains, services, transformers or meters, they will 


£1,291. 103. IId. was expended on street lighting, not a 


require а detailed statement of the proposed expenditure, 


At the Corporation meeting last week Councillor Foster complained of 
theaction of the Board in obstructing the work of the Electricity com- 
mittee. The Board did not appear to realise the fact that both high- 


tension and low-tension mains were required in the samo street and that 


the committee had had considerable experience of the life of electrical 
apparatus and materials. The £362 referred to was, he urged, properly 
charged to capital, because the work was not in the nature of maintenance, 

Portugal —The ‘ Diario do Governo" of Oct. 24, notifies an 
application by Messrs. João Carlos da Costa and Firmino de 
Almeida e Brito, of Lisbon, and Francisco Perevia Zalga, of Villa 
Nova de Gaia, for permission “to establish a new industry in 


Portugal—viz., the manufacture of incandescent electric globes.” 
Presentations.— Ald. John Irwin, J.P., who has been for a num- 


ber of years chairman of the Dublin Lighting committee, was enter- 
tained to dinner on Saturday and presented with an aldermanic 


chain and a service of plate, together with an illuminated address. 
The address, which was signe 


by him, especially in connection with the electric lighting scheme. 


The Lorn Mayor made the presentation and said that there was no more 


able re tative of the citizens on the Council than Ald. Irwin. 
Ald. Inwry, in returning thanks, referred at some length to his con- 


nection with the electricity undertaking. He greatly esteemed their 
relerence to his work in connection with that undertaking, а municipal 


enterprise which was already successful, and an enterprise which was 


certain in the immediate future to have an important bearing upon the 


industrial life of their city. On Jan. 1, 1903, the year of the change- 
over from Fleet-etreet, they had 350 consumers and an equivalent of 
35,000 Se. p. lamps, the maximum load being 763 kw., and on Jan. 1, 1906, 
1,058 consumers, representing 104,694 8 c.p. lamps, the maximum load 
being 2,496 kw.; and at present they had 1,220 consumers and 121,000 
‘ep. lamps, which would mean a maximum load at Christmas of nearly 
3000 kw. The cost of production was being steadily reduced. It was 
3090, per unit in March, 1903, and for the year ended March last 
it was 149d., when the output was 2,840,225 units. The total capital 
expenditure to March 31, 1906, was £429,627 and the annual capital 
charges £24,100, all of which the undertaking itself was bearing. 
Жыз extensions were being carried out, at a cost of £40,000, in addition 
^0 the Clontarf extension, costing £30,000. At present motors had been 

representing 500 m.r., and the demand by users of power was 
аб рая it так аа from his heart for the kind 

ep reception they had extended to his efforts in bringing about 
1 work whi^h was bound to be, and already had proved been, oL ao much 

t to the city, of which they were all so proud. 


Mr. H P. Baynham, char i i 
E War » Charge and testing engineer, at Mansfield, who 
is leaving, has been presented by the staff with a silver cigarette case. 


—An unopposed inquiry was held here last week 


T the application of the Council to borrow £2,900 for the purchase 
ol a tile for electricity works, 


TR Te an the Sea. —An inquiry was held here last week into 
tian, В application for sanction to borrow £6,000 for exten- 
ons of the electric lighting mains, &e. | 


е clerk (Mr. T. BRADLEY) за] А ‘ : 
forithing oondition, ) said the electricity undertaking was in a 


Consumers were increasing 
£2,000 pls from 100 to 120 а year, and they were spending about 
three years ОП main extensions, во that the loan would cover the next 
dvellings, were bei ost all houses, with the exception of workmen’s 
first hour's faxi ng wired. The rate charged was 7d. per unit for the 
ne for publ; imum demand and 24, after, ora flat rate of 53d. The 
The inspecto in was 22d. per unit. 
the town Kidd ш, as MORE] 2: 1 terms were very good, and 

ed much relief from the undertaking. 
Pancras (London). — E 


lor ady А Ап an experiment, three electric signs 
ае price of electricity for motive power are to be 


P Posta in the borough at i З 
Swansea _ ough at an estimated cost of £38. 
Toeaday the mon Streets committee had under consideration on 
p. Ж the electric lighting of the tramway routes. 
concession alread Y. "y that an Iradé has been issued extending the 
Y held by the Ordnance Department (Tophanoh) in 


Eb |  w— 
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by the leading professional and com- 
mercial men in the city, congratulated Mr. Irwin on his election to the 
aldermanship of his ward, and referred to the very useful work performed 
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regard to the gas works of the city and suburbs of Constantinople 
by including powers for the electric lighting of the Galata and Pera 
quarters of the city, and a district extending to and including the 
village of Bebek on the Bosphorus. An Iradé has also been issued 
granting to the Constantinople Tramway Co., whose shares are 
almost entirely held by a German syndicate, an extension of their 
concession for 75 years from 1918 and giving them permission to 
substitute electric for horse traction. 


Victoria Palls Power Scheme.—A recent issue of the Frank- 
furter Zeitung contained a letter from a Johannesburg corre. 
spondent stating that the strongly-exaggerated statements regarding 
the employment of the water-power of the Victoria Falls in the 
production of electric energy are gradually diminishing. The water 
rights of the Victoria Falls have for years belonged to the African 
Concessions, but whether the Falls are able to supply 15,000 H. p. 
during the dry season must appear more than doubtful to many. 
Again (says our contemporary) the loss of power in iransmission, 
and the constant danger to which the conduit running through 1,000 
miles of wilderness is exposed, must be taken into account. The 
necessity has, therefore, been realised for constructing a steam- 
driven station near the Rand; but this, being a mere reserve, would 
entail too heavy an expense, and it is more than likely that new 
steam plant will be established at the coal mines of Vereeniging, on 
the Vaal. There are already the Rand Central Electric works at 
Brakpan, but whether there is sufficient scope for two plants remains 
to be seen. The South African Parliament have rejected the bill to 
grant the African Concessions (Ltd.) the rights of expropriation. 
The governor is, however, empowered by Parliament to grant appli- 
cants, as occasion may arise, the rights for laying ways, railway 
crossings and ground for industrial purposes. 


Wages in the Birmingham District.— The men in this district 
belonging to branches of the Engineers and Allied Trades Societies' 
F'ederation are agitating for an increase in the minimum wage from 
368. to 38s. per week. The employers stated at a recent conference 
with the men's representatives that the demand is unjustified, and 
that in the electrical engineering section tho state of trade will not 
warrant any increase. 


Walthamstow.— The electrical engineer (Mr. G. R. Spurr) has 
reported to the Council that “ free ” wiring installations have been 
carried out under two conditions: (1) that the consumer pays 
quarterly at 43d. per unit for current, plus ordinary meter rent; 
and (2) that current is supplied through a prepayment meter at 5d. 
per unit, the additional 4d. covering the meter rent. 

There has never been (says Mr. Spurr) a clear understanding as to 
whether the additional charge includes lamp renewals as well as mainte- 
nance of wiring and fittings. If supplicd with lamps free small private 
consumers would be obtaining light at a far less rate than the ordinary 
consumer who had wired his premises; and from a commercial point of 
view Mr. Spurr c;nsiders fbat the undertaking should at least receive 
interest on the cost of catrying out the “ free” wiring ; but if lamp 
renewals are included in the small additional charge, they would prac- 
tically be receiving nothing on the capital outlay upon which they are 
still paying interest and sinking fund. He does not, therefore, consider 
it desirable to replace old or defective lamps except in cases where a new 
tenant is taking over a free wired house. 

The report was approved. . 

In future, consumers of current for power of more than 15,000 units 
per quarter are to be supplied at 1d. per unit, 20 per cent. of the con- 
sumption being allowed for lighting. . 

Sanction has been received to loans of £1,562 for mains end house 
services, £326 for meters, £74 additions to traction switchboard, &c. 


West Yorkshire Tramways.—An extension of the Yorkshire 
(West Riding) Electric Tramways Co.'s Wakefield tramway system 
to connect Pontefract, Castleford and Normanton with Wakefield 
was opened on Thursday last. 


Will.—Mr. David Henry Goodsall, F. R. C. S., L. R. C. P., a director 
of the Amazon, the Western, the Pacific and European, and the 
London-Platino-Brazilian Telegraph Companies, senior surgeon of 
St. Mark’s Hospital, who died on Sept. 14, left estate valued at 
£57,928. 


Wolverhampton.—An inquiry was held on Tuesday into the 
application of the Town Council for sanction to borrow £12,000 for 
electro lighting extensions. . 

The town clerk (Mr. H. Brevitt), the chairman of the Electricity com- 
mittee (Mr. W. Gough Allen) and the borough electrical engineer (Mr. 
C. E. C. Shawfield) appeared in support of the application, to which there 
was no opposition. : 

Mr. Brevitr explained that the Council had passed a resolution that 
£2,000 should be spent on meters and £10,000 on mains. It was, how- 
ever, desired that the £2,000 should be utilised in respect of service mains. 

Mr. Snawrrxrp said there had been no expenditure of a speculative 
character, and the mains laid had been to meet actual requirements. 
There had lately been a great demand for electric current for lighting. 
There was à reserve fund of £11,778. The capital debt at present mae 
£147,963 and the total expenditure (exclusive of cost of issuing stock) 
was £158,521, 

The inspector (Mr. H. Ross Hoorrr) said it appeared that а the и 
two years of the undertaking the committee had practically 15 ea bet 
every year. In 1895.6 there were only 113 customers, and the num 
had increased in 1905-6 to 820. 
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ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


—— 


Acton.— The accounts for the first year's working of the elec- 
tricity undertaking show that 290,552 units were sold, realising, at 
an average of 4'185d. per unit, £5,007. 6s. 2d 

Hire aud hire purchase rentals aud the sale and repair of поз, &3., 
produced £132. 168. 11d., making receipts £5,140 33. 1d., sufficient to 
cover working expenses and leave a gross profit of £278. 17s. 4d. Loans 
instalments and interest required £3,038. 18s. 7d., leaving a deficiency of 
£2,615. 58. 7d. on the year's working. The capital expended during the 
year, principally on main3 and services, amounted to £19,930. 68. 5d., 
making a total to date of £51,547. 19s. 10d. 


Kingston-on-Thames.—The annual report on the electricity 
undertaking for the year ended March 31 has been presented to the 
Council. 

It stated thatthe net profit was £505. 8s. 11d. The advent of the tram- 
ways had caused much work in altering the position of mains and pro- 
viding channels for future road crossing?. Those operations were carried 
out without interference with the supply. The Corporation had made 
good out of the rates the net deficiencies, amounting to £10,739. 83., had 
also financed the undertaking by a further £2,905. Os. 54., against which 
there were the revenue assets of £4,313, 108. 7d., due from sundry debtors 
for current, &c. 


Wrexham.—The receipts of the electricity department for the 
half-year ended Sept. 80 were £2,149, an increase of £93 over the 
corresponding period of 1905. 

Working expenses were £1,609 (increase £14), the gross profit being 
£54u (increase £79). Interest required £584 and repayment of loans 
£568, leaving a deficit of £612. 

An electrical expert is to be engaged to report upon the working of the 
department. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


Dublin United Tramways Co. (1906) invite tenders for supply of 
general stores for year ending Dec. 31, 1907, including car fittings, 
iron, steel, castings, oils, paints, glass, ironmongery, electrical 
supplies, timber, &c. Forms of tender, &c., can be obtained, and 
patterns seen (up to Nov. 12), at the office of tho secretary (Mr. 
R. S. Tresilian), 9, Upper Sackville-street, Dublin. Tenders (ad. 
dressed to the Chairman) to the Secretary by Nov. 19. See an 
advertisement. | 


The Municipal Council of Rome are prepared to receive tenders 
for the construction and operation of new street railways in Rome. 
Information may be obtained from the Sindaco di Roma. Tenders 
by Dec. 31. See also an advertisement. 


Hackney (London) Borough Council invite tenders for one 
1,500 kw. steam dynamo and accessories. Tenders to the town clerk 
(Mr. W. A. Williams), Town Hall, Hackney, London, N.E., before 
4 p.m. Nov. 22. 


The directors of the Caledonian Railway Co. invite tenders for 
supply of stores for 12 months from Jan. 1, 1907, including 
electric lighting material and fittings, telegraph appliances, tele- 
phones, &е.; indiarubber, asbestos and guttapercha goods, balata 
belting and packings, galvanised wire, oils and grease, screws, 
shovels, spades, &c.; spelter, tin and lead, tools, timepieces, &c. 
Specifications and forms of tender from the stores superintendent 
(Mr. J. Fergusson), Charles-street, St. Rollox, Glasgow. Tenders 


to the secretary (Mr. J. Blackburn), 302, Buchanan-street, Glasgow, 
by Nov. 5. 


TENDERS RECEIVED AND AOCOEPTED. 


Walthamstow Council received five tenders, varying in amount 
from £85. 1s. 4d. to £46. 18s. 7d., for conduits fo wilting Winn’s- 
avenue schools, and the lowest (that of Simplex Conduits, Ltd.) has 
been accepted. The Council also received five tenders for cables, 
varying from £150. 118. 6d. to £142. 8з. 9d., aud the lowest (Messrs. 
9 T. Henley's) was accepted. Tho tender of the Westminster 
e Co. for re- wiring armatures at £75, that of Harris, 
т "d man & Co. for 12 months’ supply of Tirydail washed nuts at 

. 8s. per ton, and that of the British Westinghouse Co. for a 
magnetic track brake, have also been accepted. 


ms. eun eee 2: the 1 Electrie Co. have obtained 

e e following trom the committee of th i : 
ee Exhibition for 1907 :— шич 
пе тїзїп switehboard for con'rolling the whole of the electric lightin 

160 рока of the Exhibition and dealing with a capacity of 1,500 ks, 

220 an 1 Ae 05 decus . running five generators; 

0. . series equivalent resist A : ; 

e s Robertson electric lamps, 220 and 110-volta, powers impar 
anchester Electricity Committee have pl i 

placed an order with 

Bruce Peebles & Co. for three 1,500 kw. Peebles-La Cour motor 


converters to convert 6,500 volt three-phase i 
415 to 455 volt continuous current. pase miternatne current o 
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The A.E.G. English Mfg. Co. have obtained an order from Pre- 
toria Municipality for 600 A.D. Nernst lamps with Royal street 
fittings and 500 ordinary A.D. Nernst lamps for street lighting. 

Middlesex County Council have accepted the tender of the Electric 
Construetion Co. for supply of à Howden engine and E.C.C. 74 kw. 
dynamo for Napsbury Asylum at £525. 

Dirmingham Corporation have adopted, for their 1907 contract 
motor-starting panels consisting of a combination of Igranic”’ 
starters with Berry-Skinner switch fuses. 

Horneastle Guardians have accepted the tender of D. F. Sorflut 
for the installation of electric bells at the workhouse. 


Stafford Council have accepted the tender of the Corporation 
electricity department for wiring the Borough Hall at £119. 10s. 

Southwark (London) Council have placed an order with the Union 
Electric Co. for six Excello lamps at £36. 


Cotton Mill Driving.—We learn that Messrs. Siemens Bros. 
Dynamo Works (Ltd.) have obtained, through their Manchester 
office, the complete equipment for a new cotton mill to be erected 
near Rochdale. The plant will include steam turbo-generators and 
motors for driving 90,000 spindles. 


Westinghouse Gas Engines. —We are informed that the success 
attained by Westinghouse gas engines has led to orders equivalent 
to 5,350 н.р. being booked by the British Westinghouse Co., of 
Manchester and London, since the beginning of August. 

Electric Lift Contracts.— Messrs. A. Smith & Stevens, the well- 
known lift manufacturers, inform us that during the last few months 
they have obtained orders to replace with their own machines no 
less than 13 electric lifts installed by other makers, These orders 
have come from various parts of the country. In most cases the 
trouble originated with cheap imported motors and controllers, 
assembled with home-made winding gear with which they had no 
proper relationship. A testimony to the reliable character of Messrs. 
Smith & Stevens' system of control is afforded by the fact that they 
have been entrusted with the order for two controllers for a pair of 
80 ton waggon lifts to be erected by Messrs. Craven Bros. in the 
new NE. Railway goods warehouse at Neweastle. These con- 
trollers will be of 100 k. p., each constructed under Stevens & Major’s 
patents, and will rank with the largest automatic machines yet pro- 
duced. Together with the winding engines they will be actuated 
automatically by electrical relays from three, distant points. 


BUSINESS NOTICES. 

Mr. W. N. Colam, M.Inst.C.E., M.I.M.E., past president of the 
Society of Engineers, 27, Rutland square, Edinburgh, has taken 
over the business of Mr. James More, jun., M. Inst. C. E, F. R. S. E., 
who has lately retired in consequence of ill-health and who was, 
until recently, practising in Edinburgh as a tramway expert. 

The Electromobile Co. (Ltd.) have found their present premises 
in Curzon-street, London, W., inadequate for their business, and 
have acquired a site of nearly half an acre between Piccadilly and 
Curzon-sireet, which is now being cleared for the erection of another 
garage for nearly 800 carriages. The contractors (Messrs. Perry & 
Co.) hope to hand over part of the building in time for next London 
Season, 

Mr. C. S. Northcote, M. I. E. E., informs us that the scheme he is 
promoting (8s previously mentioned in these columns) occupies 80 
much of his time that he is compelled to relinquish the position of 
manager to Veritys Limited London depot, and to tender his resigna- 
tion as a director of the company. Mr. Northcote’s address is 2, 
Queen Anne’s-gate, S. W. Telephone : 601 Westminster. 

The offices of Mr. W. Lee Mathews and the London offices of 
Thos. Bolton & Sons (Ltd.) will be removed on Nov. 9 to 88, Bishops- 
gate-street Within, E.C. The telegraphic address (Wiredrawn 
London) and telephone number (682 Central) remain unaltered. 

Messrs. Hal Williams & Bridges have removed to 8, Salters’ 

Hall.court, Cannon street, London, Е.С. 
Owing to the steady increase in their machinery department, 
Veritys Limited inform us that they found it necessary to make 
considerable extensions in their works. They have erected and 
equipped on up-to-date lines à new shop solely for the manu- 
facture and testing of small motors and fans for the home and 
export markets. 

Charles A. Hemingway and (teo. C. Pritt, electrical engineers, 
10, Eton-street, Richmond, Surrey, and 89, Victoria-street, London, 
S.W., have dissolved partnership. Debts by Mr. Hemingway at 
the former address. 


BANKRUPTOIBS, LIQUIDATIONS, &c. 

A first and final dividend of 48. 24d. will be payable on Nov. S at 
the O.R.s, Midland Bank chambers, Southampton, in the banke 
ruptcy of Alfd. J. Earp, electrical and general engineer, 12, Pal- 
merston-road, Boscombe. m 

A first and final dividend of 20s. is payable at the office of Hy. W. 
Figg & Son, 1984, Queen Victoria-street, London, E. C., in the sepa- 
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Non-inflammable Indiarubber Solution.—Messrs. Connolly Bros.; 
of Blackley, Manchester, are issuing particulars of А solution of 
indiarubber, which they have introduced with a view to overcoming 
the difficulties of carriage and storage caused by the inflammability 
of rubber solutions at present in use. The solution sent out by this: 
well-known firm is guaranteed to be made of the finest Para or 
plantation indiarubber only, together with the necessary solvents, 
and is claimed to be of such a nature that it is not dangerously. 
affected by ordinary temperatures, or even by exposure to a flame. 
It is further guaranteed not to injuriously affect vulcanised india- 
rubber or any other material with which ordinary naphtha solution 
may be used. Full particulars will bo supplied on application to 
Messrs. Connolly. 

Steel.—Although the title of Messrs Samuel Bu ckley’s latest 
publication on steel is “ Silence is Golden,” it is, nevertheless, a 
very speaking piece of literature. The cover is decidedly attractive, 
and the style of the contents is none the less S0. The firm has set 
out to talk about its “ Tenax” steel, and it has succeeded in doing 
so most effectually. We cannot do better than request those of our 
readers who are interested in a high quality of steel for gears to 
send for a copy of this publication, which may be obtained from 
Samuel Buckley, Styrian Steel Works, Hillsborough, Sheffield. 

Edison Light.—The American electricity supply companies spare 
no expense in the preparation and printing of their canvassing 
literature. Edison Light,” of which No. 6, Vol. IV., is before us, 
is а magnificent example of how a canvassing bulletin should be 
dealt with. The Edison Illuminating Co. of Boston certainly 
deserves to get business. i 


“D. E. W." Motors.—D. E. W. stand for Durability, Efficiency, 
Workmanship, according to list 1,004, issued by the Union Electric 
Co., Park-street, Southwark, London, S.E. It is a useful price list 
of the d.c. shunt and series motors and dynamos made by the firm. 

Noiseless Pinions.—J. B. Hamilton & Co. have sent us examples 
of their literature dealing with ** Unica " noiseless pinions for motor 
driving. The pinions are made up of a special composition manu- 
factured by the firm, who claim that they are more durable than 
raw hide. They are also impervious to oil, and reduce vibration to 
a minimum. From the same firm also comes a pamphlet on 
“ Unica " vuleanisod fibre. 


Petter Oil Engines.—The Potter patent oil engine is fully de. 
scribed and illustrated in a 50-page booklet issued by James Petter 
& Sons, Yeovil. A feature is made of the driving of small dynamos, 
and for this purpose a special engine is manufactured, which can 
be direct connected to the machine. A portable engine is alao made 
for country and colonial use. 

Motor Starters and Regulators.— Pamphlet No. 30, from Рат. 
miter, Hope & Sugden, Hulme Electrical Works, Manchester, 
describes, illustrates and prices Haywood's patent motor starters 
and regulators. These are built in sizes from 4 to 200 H. p., and for 
pressures between 100 and 550 volts. A special feature is made of 
drum type controllers and standard motor starting and distributing 
panels. 


Steam Engines.—The third edition of Mather & Platt's steam 
engine catalogue isto hand. These machines are built up in vertical 
and horizontal sizes for direct or belt driving of dynamos. A 
standard line is also made of high specd steam dynamos for small 
outputs. The catalogue includes, in addition, some interesting 
details and illustrations of the company's jet and surface condensing 
plants. Besides standardising the size of their catalogues, Messrs. 


f W. Leslie, electrical engineer, lately of 22, Bangalore. 
iere рги road, Putney, London, S. W., and now of Brixton 
Prison. | UN | 

The Sandgate & Hythe Electric Co.(Ltd.)is being wound up volun- 
tarily. Mr. D C. Jolley, 1, London Wall-buildings, London, E. O., is 
liquidator. 

Mr. Walter Allnutt, 5, Lime-street, London, E.C., has been 
appointed liquidator (with a committee of inspection) of the Empire 
Electric Light & Power Co. (Ltd.). 


Plant for Sale.— Two dynamos, with switchboards, measuring 
instruments, &c., are advertised for sale in another column. 


The I.T.E. Electric Co. have a number of circuit-breakers (over- 
load type) in stock ready for immediate delivery. See an adver- 
tisement. 

The directors of the Central London Railway Co., Oxford-circus 
Station, London, W., have some electric motors for sale. Offers by 
Nov. 12. See an advertisement. 

А 200kw. d.-e. Schuckert dynamo (with spare armature, бе.) is 
advertised for sale in another column. 

Messrs. Kuettner, MacDonell & Cookson (Ltd.), 37, Endell.street, 
London, W.C., advertise for sale a quantity of shop soiled charging 
switchboards. 

Agents Wanted.—A German manufacturer of electricity meters 
advertises in another column for either suitable agents or a firm 
who would undertake the manufacture of the meters on licence. 


CATALOGUES. &c. 
G.E. Progress.—In the General Electric “ Progress Sheet for 
October a number of useful appliances are priced and described. 
The accompanying illustrations show several items of which par- 


Back Outlet Plate (unmounted), 


e LJ . . . s J he re 
for Switch cr Ceiling Ress. their publications, and doubtless in engineering circles they a 


known and recognised by this means. 


Exports of Electrical Goods and Apparatus.—The followin 
list gives official particulars of the exports of British manufacture 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery which is 
not separately specified) from Oct. 24 to 30, with the ports of 
destination :— 

Africa— Alexandria, £310; Axim, £16; Beira, £18; Cape Town, £917 
(including £400 telegraph material); Durban, £384 (including £131 
telegraph material); East London, £1,403 ; Mombasa, £16 (telegraph 
material); Port Elizabeth, £356; Port Said, £63; Port Sudan, £1,659, 
and 13 loads telegraph poles; Sierra Leone, £25 (telegraph material) ; 
Suakim, 313 loads telegraph poles; Suez, £118 (including £43 telegraph 
material). 4rgentina—Buenos Ayres, £4,377. Australasia—Adolaide, 
£650; Auckland, £64; Brisbane, £119; Fremantle, £40; Lyttelton, 
£82; Melbourne, £1,456 (including £253 telegraph material) ; Otago, 
£73; Derth, £230; Sydney, £1,065 ; Wanganui, £21 ; Wellington, 4580 
(including £398 telegraph material) Azores, £418 (telegraph ae 
Belgium—Antwerp, £24 (telegraph material); Ghent, £33 ; Ostend, £11 A 
Brazil—Rio Janeiro, £231 (including £217 telegraph material). е 
Guiana—Demerara, £25. Burma—Rangoon, 4 88. Соо ded 
£9. Ceylon — Colombo, £134. Chili Antofagasta, £640 Seil du 
material); Iquique, £521. China—Foochow, £51 (including а. te 1 75 85 
material); Shanghai, £15; Cochin China—Saigon, £34. E 000 1219 
Copenhagen, £20. English Channel and North Atlantic, £5,0| k 535 
graph material). Fran :e Roulogne, £27. German Bremen, 453; 
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i given in the sheet. These include “ Geekoduct ” con- 
tho eres. Some very neat designs in pewter pendants are 


nina AIN orelties.— About this time of year the question of 
Would reco lstmas presents comes up for consideration, and we 
Wall who hae F. Darton & Co. s catalogue of electrical novelties 
e coming е sentially electrical presents in contemplation for 
batterieg ана It is replete with particulars of small motors, 
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® future of ‘Pinions about the confidence of manufacturers in 
TRE 18 type of unit. The publication is an illustrated 
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Mather & Platt have adopted a distinctive colour for the cover of 
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Hamburg, £120 (including £26 telegraph material). Gibraltar, £311 
(including £15 telegraph material. Holland —Amsterdam, £304 (in- 
cluding £230 telegraph material). India—Bombay, £2,946; Calcutta, 
£1,076 (inclading £868 telegraph material); Madras, £453. Japan 
Kobe, £128; Yokohama, £1,284.  Killindini, £26, and 61 tons iron 
telegraph poles. Майа, £16 (telegraph material). Roumania—Sulina, 
£95. Sium—Bangkok, £60. Spain—Huelva, £15. Straits Setllements— 
Penang, £91; Singapore, £211. Sweden —Stockholm, £10 (telegraph 
material). Turkey— Constantinople, £54. Uruguay-—Monte Video, £19. 
United States—New York, £168, Zanzibar, £27 (telegraph material). 
Total, £28,856, against £18,515 in the corresponding week last year 
(Oct. 25 to 31). 


— —— Иа елрнананрчананнРо 
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BOOKS RECEIVED. 
(Copies of the undermentioned works can be bad from The Electrician office, post 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books ) 
* Practical Alternating Currents and Power Transmission. By 
Newton Harrison. (New York: W. L Hedenberg.) 118. 6d. 
“The Electric Theft.’ By Neil Wynn Williams. (London: 
Greening & Co.) 6s. 
u Science Abstracts.” October. Section A., Physies Section B., 
Electrica] Engineering. (London: E. & F. N. Spon.) 1s. 6d. each. 


“ Proceedings of the Royal Society." Series B. Vol. LXXVIII., 
No. B526. Biological Sciences. (London : Harrison & Sons.) 8s. 6d. 


“Calendar of the University College of North Wales for the 
session 1906-7.“ (Manchester: J. E. Cornish.) | 


“ The Indian and Eastern Engineer Year Book, 1907. (Lon don: 
Indian & Eastern Engineer Co.) 

“ Soldering, Brazing and the Joining of Metals.” By Thomas 
Bolas. 8rdedition. (London: Dawbarn & Ward.) 6d. net. 


« Die Elektrochemischen Deutschen Reichspatente." By Dr. P. 
Ferchland and Dr. P. Rehlünder. Vol. XXIV. of “ Monographien 
über Angewandte Elektrochemie. (Halle-a.-5. : Wilhelm Knapp.) 
10m. | 

* Fortschritte der Elektrotechnik.” By Dr. Karl Strecker. 1905. 
Part IV. (Berlin: Julius Springer.) 7m. 


* Erklirung der Gravitation, der Molekularkrüfte, der Würme, 
des Lichtes, der magnetischen und elektrischen Erscheinungen." 
By Dr. Johann Sahulka. (Vienna: Carl Fromme.) 5m. 


PATENT RECORD. 
APPLICATIONS FOR PATENTS. 


Nor. The undermentioned Applications (except those marked +) are not 
open to public inspection until aft. acceptanee of Complete Specifications, 
Those marked + are open for inspection 12 months after the date attached to 
them, if they have not been published previously in the ordinary course. 
Names within parentheses are those of communicators of inventions. When 
Complete Specification accompanies application, an asterisk is affixed. 


October 1, 1906. 
Electrical leakage detector and alarm. 
Fittings for electrical conduits. 
21,623 KIrs EE. Receiving devices for electric transmission.“ 
21,627 CLARKE. Permanent magnet. 
21,638 KiELL & Stow. Regulating electrically-heated ineubators.“ 
21,654 Јонмзох. (Hollefreund & Co., Germany.) Filaments for incan- 
' descent lamps. 
21,667 B.T.-H. Co. (G. E. Co., U.S.) Treatment of refactory ma'erials 
and apparatus therefor. : 
21,668 B.T..H. Со. (G. E. Co., U. S.) 
descent lamps. 
21,669 B. T.-H. Co. (G. E. Co., U.S.) Incandescent lamps having metal 
niet RAE 
; OEGGERATH  Dynamo-e'eclric machines of the uni jy pe. 
(Date applied for, 4/10/05.)* ` | такы 
21,675 HuBBELL. Incandescent electric lamps.* tos 
21,679 Bourr. (Hauff, Cape of G.od Hope.) Safety guards for tramway 


21,597 ManLonR & WEST. 
21,604 BROOKS & READ. 


Terminals, eape.ially for inc in- 


cars. 
21,691 ASHWELL. Connections for electric conducting wires. 
October 2, 1906. 
21,697 HowaRD & ALLEY. Electric sparking plugs. 
21,703 а Automatically-governed mo'or-car accumulator charging 
ynamo. 
21,714 BRAD. Indicating state of switches and cables on any distribu- 
tion system. 
21,719 Van Raven, RoBINSON & Mertz. 
eres McMuatarig. Fire alarm. 

; BISSEKER. Joints of fittings for supporting electric lamps. 
21,765 HoLMaN, Telephone apparatus for divers сга others. 
21,766 FisH & SRLLEBS. Steam boiler and like furnaces. 
21,767 Hewirr. Producing oscillatery electric currents. 

for, 9/10/05.)*t | ; 
21,769 ScHoor. Graphite carbon electrodes for electrical bleaching 


Accımul tors.“ 


(Date applied 


apparatus. i 
21,775 Rosson. Obstruction removers for tramway cars, &с, 


21,856 ROWLANDS. 
21,875 B.T.-H. Co. 


21,899 LAWRESCE. а | 
21,925 Јонмвон & ''HoRROWGOOD. Automatic starting switch for electric 


17,815 B.T.-H. Co. 
19,616 ScHAULI. 


20,174 REICHWALD. 
20,592 PrEgeER. Electric motors. 
20475 LAKE. (Sylvester & Collins.) 


20,609 Lewis. 
20,615 Suita & HARDEN. 


October 3, 1906. 


21,783 SOMERVILLE. Dynamo-electric machines. 
21,793 Dawson. Connecting armature wires to commutat r segments of 


dynamos and motors. 

Turbine motor. 
(G.E. Co., U.S.) 

electric machines. 


Alterna'ing-current dynamo- 


21,874 B. T.-H. Co. (G. E. Co., U. S.) Are lamps. 


October 4, 1906. ‚ 
Point mechanism for tram ways and the like. 


motors. 


91,931 Hytanp& Saipway. Emergency brake for tramcars or the like. 


21,945 Garp. Short-circuiting overhead electric conductors. (Date 
applied for, 6/10/05.)* t | 
21,952 HowonTH. (Maschinenfabrik Oerlikon, Switzerland.) Power 


plants for the production of alternating current.* 


21,965 Guy. Joints for tubular metallic telegraph and like pole. 


October 5, 1906. 


21,966 BuppaM. Hydraulic lifts electricaily operated. 
21,967 Lake & Lake. 
21,971 WILLIAMS. 
22,000 SokaL, BLOOMFIELD, Worr & Wotrr. І 
29.002 WHukATLEY X Lark. Deposition of metallic alloys by electrolysis. 

22,035 WszNaELIN. Electric trarsporting devices operating with aolenoida." 


Contact-breakera for motor road vehic es. 
Trolley sheaves for electric cars. 
Storage batteries." 


SPECIFICATIONS PUBLISHED. 


1905 SPECIFICATIONS. 
(Sutton, Steele & Steele.) Dielectric separat:re. 
(G.E. Co., U.S.) Elestric motors for hoisting and 
timilar purposes and systems of control therefor. 
Batterics. 
19,899 LUX D ELI. Alternating-cuirent motors. 


17,653 Воот. 


20,009 CaawIxT. Alternating - current switche’. 


20,169 Braun. Systems of electrical distribution. 
(Duisburger Maschinenbau AG.) Cable grips. 


E'ectric illuminating apparatus for 
advertising. 

20,512 Favero. Caps and contacts of incandescent lamps. 

А "с lamps of the inclined carbon type. 

Jointing of cables, &c., an d a flux therefor. - 

20,666 Marks. (Roberts.) Electrical distribution systems. 

21,068 Siemens Bros. & Co. & Ly DALI. Coatrolling electric trains. 

21,263 Lentz. Steam and gas turbines. 

22,765 Tierney & Matone. Moving ele:trically the ро:піз on electric 
tramways and railways. 

22,929 Epaar ALLEN & Co. & James. Conveyors. 

23,894 B.T.-H. Co. & WALLACE. Switches. 

24,747 DININ & EsPAGNENT. Electric contro:lers for automobiles and (“е 
like. (Date app!ied for, 9/12/04.) 

25,224 EVERETT & Epacumse. Cases for ele:trical measurigg instruments. 

25,855 Betts & IMPROVED ELECTRIC SUPPLIES. Rajistors for use witir 
electricity. 

26,512 Witson & Wilson. Ele:trostatic watt and watt-hour meter. 

27,098 Нлррлм, (Richardson) Electric laundry irons. 

27,197 B.T..H. Co. & Carrer. Electric traction systems. 

27,241 Barry. Protected combined switch-fuse p- ugs. 


1906 SPECIFICATIONS. 


989 STANLEY & Anagr. Ventilators for tramcars and other struclures. 
392 SigMENS BROS. & Co. (Siemens Schuckertwerke Ges.) Elestricity 
meters, 
6^5 LokhIx d. Dynamo-electric machines. 
1,289 Küppers. Electrical welding of chaias. 
1,481 BRADSHAW. Alternating-current motors. Date applied for, 1/2/05.) 
1,934 OHNEsORGE. Telephone service systems (Date applied for, 28/1/05.) 
2,605 LaMME. Phase regulation of single-phass commutator motors 
operated from polyphase circuits. (Date applied for, 6/2/05.) 
2.735 AocLAND & GREIFF. (Bleichert & Co.) Circuit-closing arrangements 
for electrically-driven suspended railway cars with hoisting gear. 
2,055 Ковіхвом & Buanp. Clips for holding anchor chairs to rails. 
3,063 RiCcBMOND. Steam turbines. 
3,136 B.T.-H. Co. (G. E. Co., U.S.) Lamp signals for railways. 
3,250 RorHWELL. Clocks fur connection with electric call alarms or bells. 
3,539 Нот & Ruopes. Fixing tramway rails to anchor rails. 
3,657 Lamme. Dynamo-electric machines. (Date applied for, 21/2/05.) 
3,938 ScHADE. Incandescent lamps. 
4,705 FarrscH x Cactocino. Insulating linings of metallic pipes. 
5,129 Kuzet. Manufacturing light emitting bodies for glow lamps and 
connecting them with the supply conductors. 
5,698 WiLkrnson & Lyxcu. Ships telegraphs. 
6,229 BossHARDT. (Technisches Bureau Frikart & Jaeger бгз.) Turbines. 
7,376 SrgMENs Bros. & Co. (Siemens & Halske A.-G.) Operating con- 
versation counters in telephone installations. 
8,144 Brockie, Raising and lowering of are lamp:. | 
8,175 Bises. Telephone apparatus. 
goe пос е telephone systems and apparatus. | 
| 'HoMMEDIEU. — Electroplatiog apparatus. (D lied for 
22/4/05. plating app & (Date applie , 
9,916 Wisk. (Moore Electrical Co.) Vacuum tube apparatus. | 


| 9,973 QuznTIER. Rail cleaners for tramways and the like. (Date applied 


for, 16/1/06.) - Ж 
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10274 Ссинтханлм. Railways, tramways and the like. 
10457 Horrstt. Manufacturing coils for electric purposes. 


11,301 BercMaNw-ELegrTRicitAts-WERKE A. G. Rotors for dynamos and 


electromotore. (Date applied for, 20/5/05.) : 
1234 Witaus & SPRAGUE. Third rails. (Date applied for, 27/5/05.) 
13065 Үквїтїз Lurren & Worse. Hoisting gear for ars lamps. 


13697 ALLaEwEINE EvexratorrAts-Ges. Electric traction systems. (Date 


applied for, 14/6/05.) 


14814 Соткитвт. (Border.) (Station indicating apparatus for use on 


railway trains, tramway cars and the like. 
13836 OcxxAsEK. Arc lamp. 


14,901 DzurscHE GASGLUHLICBT A. G. (Auerges.) Producing metallic in. 


candescerce bodies. (Date applied for, 28/10/05.) 
17,930 AvzRPACH. Switches, 


COMPANIES’ MEETINGS AND REPORTS. 


———.$—— 


Western Telegraph Co. (Ltd.) 


The sixty-sixth ordinary general meeting of the shareholders of this 
Company was held at Electra House, Finsbury Pavement, on Wednesday, 


under the presidency of Sir Joun Worrr Barry, K. C. B. 


The SECRETARY (Mr. E. Steer Hodson) read the notice calling the 


meeting, and some formal business having been disposed of, 


The CHAIRMAN said: Gentlemen, during the period under review 
tbe conditions of trade in Brazil and in the Argentine Republic have 


been active and, I hop» and think, prosperous. This activity of trade is 


reflected in our receipts, and I fee) sure the shareholders will agree 
that the result of the half-year's working is satisfactory, the gross 
revenue for the period being, in round figures, £31,000 more than 
in the corresponding half-year of 1905. Our total working expenses 
were less by £12,087, due to a reduced expenditure on repairs to 


cables, The general expenses in London have iocreased by £560, 
principally in salaries and wages and repairs of offices and furniture. 


general expenses at stations show a net increase of only £117. 


Travelling expenses of staff, repairs to buildings, medical expenses 
advertising and a few other items were more by £1,962; but against 
these, rent, taxes, house allowance, fuel and light, electrical expenses, 


repairs and renewal of furniture, stationery and printing, &c., were less 


by £1,845, the difference being £117 before mentioned. Referring to ex- 
penses attending maintenance of cables decreases are shown as follows : 
Btore ship Norna ” £822, chartered steamers £8,350, cable used £8,890, 
depreciation of cable in stock £490, insurance of cable in stock £36, making 
a total of £13,088. The working expenses of our cable steamers were in- 
(темей by £1,441, and sundry expenses at stations in connection with 
Hides cables were more by £533, These two items amount to £1,974, 
dn 1 from the sum of the decreases, results in a decrease 
d ike The total of the expenses under this headin was further 
a у the expenses of the Norseman ” whilst engaged on a partial 
= to one of our cables, amounting to £1,213, being charged to the 
rd reserwy fund, and the receipts from charter of our vessels having 
eMe by £505, or together £1,718, making a net decrease under 
ile rome of £12,832, Other expenses show a net increase of £68, Thus 
> oe for this period amounted to £314,555 and the working 
P etii £104,578, After providing £15,488 for debenture stock and 
A Interest and sinking fund, and £3,650 for income tax, there 
s balance of £190,878; to this is added the sum of £5,269 


eines ships reserve fund, 215,000 to & marine insurance fund 
Е 1, £15, and 
ele паа and buildings depreciation fund. The Directors now 
with the in dod declaration of а final dividend of 85, per share, making, 
tad alo (E dividends, a total dividend of 6 per cent. for the year, 
tax, which e payment of a bonus of 28. per ehare, both free of income 
| de оша will amount to £51,982. 10s., leaving a balance of 
able on Nor. e carried forward. The dividend and bonus will be pay- 
th 1 As I stated at the last general meeting the unissued 
debenture h d рег cent. debenture stock was taken up by the share and 
appears in ü п and the total amount ereated—viz., £800,000— now 
in addition 0 palance-sheet, Yon will notice that we have made 
thape of the ae number of our eable-repairing steamers in the 
ich she is to doe No. 2." The vessel of the same name 
to the cables oft replace has proved most useful, and the repairs 
Vequiaition and ected with her have fully warranted the outlay. The 
туре employment of her was, however, somewhat experimental, 
build а comple rd Proved so satisfactory that the Directors decided to 
i ut raihi, 6ашіррей cable-repairing steamer more or less upon 
ient for our "ger, 15 the cable- carrying capacity of the old vessel 
and we hope sh Present needs, The new boat is now on the station, 


m ive ; : 
of dealing with abi. wish small boats of this type could be made capable 


ыы кч lor depreciation of plant upon ов income tax was not 
: possibly accept as fair. This 

Prolonged eff = d levied on our revenue, butt Mn dial to say, after 
equitable amount fo i part, the Commissioners have agreed to allow an 
Matter о ою, and the sum representing the adjust- 

n received and credited to the general 


reserve fund. As an example of the risks which are inseparable 

submarine cable enterprises, I may mention that on Saturday leat ene ot 
our cables between the islands of Madeira and St. Vincent, Cape de 
Verde, suddenly broke about 20 knots from the latter lace, and at the 
same time a serious fault developed in another cable 1 the same 
places. Fortunately the new St. Vincent-Azores eable was available, and 
consequently the inconvenience and delay caused by the interruptions 
to which I have referred are not go serious as would otherwise have been 


days yet to come, ese repairs may entail the expenditure of a lar 
amount of cable and will no doubt be c:stly in other ways, and еч 
accidents as these form some of the many contingencies for which it ig 


“ That the report of the Directors and the accounts to June 30, 1906, 
now submitted, be approved and adopted, and that a dividend be now 
declared of 3s. per share, making with the interim dividends already paid 
а total dividend of 6 per cent, for the year, and also a bonus of 28. per 
share, making in the aggregate a distribution of 7 per cent. in respect of the 
profits for the year ended June 80, 1906, the said dividend and bonus to be 
respectively free of income taz." 

The DEPUTY-CHAIRMAN (Sir John Denison-Pender, K.C.M.G.) 
seconded the motion. 

Mr. EBENEZER NEWBY inquired how much of the message receipta 
of £284,484 for the half.year had been received from South America, 
aud what was the effect of the price of silver upon the revenue of the 
Company. 

The CHAIRMAN said telegraph nfessages are all upon a gold basis, 
and the price of silver did not affect the question, | 

The resolution was carried unanimously. 

Mr. F. U. FULLER observed that a few years ago the Chairman 
expressed his opinion as to the influence which wireless tclegraphy was 
likely to have on their undertaking, and he inquired whether there was 
any reason to alter the opinion then expressed. 

The CHAIRMAN : I see not the slightest reason to alter my opinion. 
Certainly the experience we have had up to the present time has entirely 
justified the opinion I ventured to express some three or four years ago. 

The retiring Directors (Sir John Wolfe Barry, the Right Hon. Lord 
Balfour of Burleigh, and the Right Hon. St. John Brodrick) having been 
re-elected, and the retiring auditors re-appointed, 

Мг. G. ENNIS proposed a vote of thanks to the Chairman, Directors 
and staff at home and abroad. 

Mr. FULLER seconded the motion, which was supported by Mr. NEWBY 
and carried unapimouely. 

The CHAIRMAN having replied, the proceedings terminated, 


— ———————— 


BRITISH COLUMBIA ELECTRIO RAILWAY OO. (LTD.)— The report for 
year to June 30 states that the business shows continued prosperity in all 
departments. The gross rec:ipts show au inorease of $231,840, and net 
earnings (including income from investments) an increass of $126,250, 
The net profit, after making provision for renewals, &o., was £85,509, 
added to £1,767 brought forward, making £87,276, A dividend is recom- 
mended on the deferred ordinary stock at the rate of 3 per cent. (making 
6 per cent. for the year), £16,482 was transferred to reserve and £2,619 
carried forward. The number of lights in use at June 30 was 167,330, 
increase 80,818 over 1905. The number of passengers carried was 
12,395,582, inorease 2,013,131. During the year £118,795 was spent in 
extensions and improvements. Substantial reductions were made at the 
close of the year in the prices charged for current for lighting. The 
North Vanoouver extension for lighting and iramwaya commenoed in 
August, and the Vancouver power installation has proved an unqaalified 
success. The present plant is now being worked to its full capacity of 
9,000 H. P., and business is in sight to use up the full capacity of the new 
unit of 8,000 н.р. now being installed. It is proposed to inorease the 
nominal capital of the company to £1,503,009 by the creation of 500,000 
new shares of £1 each. 

FERRANTI LIMITED.—Mr. A. W. Tait, who presided at the first annual 
general meeting on Friday last, said that the property of the old company 
had been in the hands of a receiver and manager for a considerable time. 
The business was carried on at a loss, due mainly to delay in carrying 
out contracts then on hand and to losses in connection with the engi- 
neers’ workshop. It was decided to stop that building and confine the 
business to the manufacture of switch gear, transformers, instruments 
aud meters; it was on those lines that development had taken place. 
Naturally, the closing of a large department like the engineers’ branch 
was a somewhat slow process, and after it was completed the company 
had on its hands a large amount of heavy machinery not suitable to the 
class of apparatus it was intended to manufactare, The reorganisasion 
was already bearing fruit and a great number of new orders had been 
placed with the company. During the period under review the various 
departments had shown improvement, so that the progress was an 
all-round one, and the meter department had given excellent results. 
Practically the whole of the loss occurred during 1905, and that was 
not unexpected when they remembered that in addition te the general 
depression in electrical undertakings there was the re-establishing of the 
company as a going concern. £9,000 was still lying at the Courts, and 
until the whole matter connected with the receivership and the charges 
bad been taxed it was impossible to say how much of it they would get 
back. Tue directors had debited the whole amount to goodwill, and 
when the balance wag received it would go to that account, Preference 
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shares to the extent of 53,281 had been issued to oreditors. The bankers' 
loan secured by the deposit of £30,000 second mortgage debentures was 
£21,789. Trade competition was exceedingly keen, and had resulted ina 
severe cutting of prices. The present policy of cutting prices which was 
adopted by nearly every manufacturer was one which was bound sooner 
or later to bring about its own remedy. Unless concerted action were 
taken by manufacturers little return could be expected from the large 
amount of capital invested in electrical undertakings in Great Britain. 


NEW ST. HELENS & DISTRICT TRAMWAYS co.—The directors of the 
Lancashire United Tramways (Ltd.) have acquired а controlling interest 
in the New St. Helens & District Tramways, and arrangements are being 
made for the unification of the control of the two undertakings. The 
Hon. Arthur Stanley has for some time past been chairman of the St. 
Helens Co., and Mr. J. R. Salter has now been appointed managing 
director and is actively engaged in the reorganisation of the working of 
the undertaking. The whole length of tramway from Swinton, where 
a junction is made with the Salford tramways, to the junction with the 
Liverpool Corporation tramways at Knotty Ash, is thus brought under 
one management. 


NORWICH ELEOTRIC TRAMWAYS CO.—At the meeting on Wednesday 
the chairman (Hon. A. G. Brand) suid that the profit for the year ended 
June 80 was £9,851. 4s. 7d. Interest and transfer fees came to 
£163. Is. Id., making the gross profit £10,014, 53, 8d. Adding 
£598, 6s. 9d. brought forward and deducting interest on the mortgage 
bonds (£2,640), £7,972. 12s. 5d. remained to be dealt with. The directors 
recommended that £1,000 be placed to reserve, that a dividend of 24 per 
cent. (£6,660) be paid for the year, and that the balance (£372. 12s. 5d.) 
be carried forward. The revenue had decreased by £580. 2s. 6d., com- 
pared with 1905, and the expenses decreased by £365. 15s. 43. The 
directors had made considerable outlays on maintenance and repairs of 
permanent way and rolling stock. The average cost per car-mile was 
5:404., against 5 30d. in 1904-5. The average receipts were 7:674., 
against 7 76d. The number of passengers carried was 7,301,153, a 
decrease of 107,973, and the number of car-miles run was 1,085,055, 
against 1,083,055. 


RICHARDSONS, WESTGARTH & CO. (LTD.)—Sir C. Farness, at the 
meeting on Monday, said the profit for the past year was £70,823. 63. 10d., 
and considering there had been an advance in the cost of the various 
materials used in manufacture, and also in wages, the result was gatia- 
factory. Their works at Hartlepool, Middlesbrough and Sunderland 
had been kept well supplied with orders, but these were taken under keen 
competition. Their steam turbines continued to give excellent results, 
and, fortunately, the large installation they were erecting at Santiago 
(Chili) escaped any serious damage during the recent earthquake. Their 
condenser department had been busy with}the ‘‘Contraflo” type, some 
of which had been of very large size, notably three complete sets supplied 
for the Neweastle Electric Supply Co. Those condensers were each cf 
10,500 sq. ft. of surface, and the very high vacuum carried had com- 
pletely fulfilled the stringent guarantees and justified the claims made for 
the system. Their gas engine department had made satisfactory pro- 
gress and had secured an order for 4,500 UM. r. for Hong Kong. The 
prospects for the coming year were at present somewhat less satisfactory 
than usual, by reason of the high prices of materials and the unrest in the 
labour market. 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


— .. — 

NEW COMPANIES. 
_ DYNELECTRON SYND. (LTD.) (90,570). —Reg. Ost. 26, capital £10,000 
in 9,900 £1 shares and 8,000 3d. shares, to acquire an option to purchase. 
certain inventions relating to the generation of electricity, known as 
"Dynelectrong," and to carry on business as electricians, engineers, 


suppliers of electricity, manufacturers of and dealers in electrical appa- 
ratus, &c. 


FORMBY & FRESHFIELD ELECTRIC LIGHT CO. (LTD.) (90,510).—Reg 

Oct. 10, capital £25,000 in £1 shares, to adopt agreements with Formby 
Council, the Nortbern Electrical & Ventilating Co. and with A. H. 
Gibbings and F. Chauntler, and to carry on in the United Kingdom and 
elsewhere the business of suppliers of electricity, electricians, electrical 
and mechanical engineers and manufacturers of electrical and other 
apparatus, and plant, &c. Reg. office, Middlehurst-buildings, Manchester- 
street, Liverpool. 
. WORD RECORDER CO. (LTD.). (90,525),— Reg. Oct 22, capital £6,000, 
in £1 shares, to acquire from R. Wilson, F. S. Blakey, J. Bentham, and 
H. Bentham, trading as the Small Power Dynamo and Motor Co., all 
their interest in a licence to vend an invention for counting the words 
typed by typewriting machines, known as the Rhond Word Record“ 
(Patent 14,017, 1905), and to carry on the business of typewriter manu- 
facturers, manufacturers of all kinds of automatic and labour-saving 
appliances, &c. First directors F. S. Blakey, J. Bentham and H. 
Bentham. Rez. office, Old-lane, Higher Openshaw, Manchester. 


STATUTORY RETURNS. 


BRITISH ELECTRIC TRACTION CO. (LTD.)—In return to July 13 capital is 
£4,000,000 in 200,000 ordinary and 200,000 preference shares of £10 cach, 
of which 133,301 ordinary and 161,437 preference have been taken up. 
£10 per share has been called up on 117,926 ordinary and 142,500 


preference and £2,604,260 has been received. £343,120 is considered as: 


paid on 15,375 ordinary and 18,937 preference. 


£2,002,589. Mortgages and charges, 


received. 
260,000 ordinary. Mortgages and charges, £282,580. 


Oct. 11 is £50,000 in £5 shares, all of which 


capital is £3,000 in 
£1,299 has been received, and £1,700 is considered as paid. Mortgages 


COATBRIDGE & AIRDRIE ‘ELECTRIC SUPPLY ‘CO. (LTD.)—Statutory 


report to Sept. 24, shows seven ehares taken up out of a nominal capital 
of £30,000 in 3,000 shares of £10 each. No calls have been made, 
mortgages or charges registered. 


No 


DICK, KERR & CO. (LTD.) —Return to Oct. 11 gives capital as £650,000 


in 350,000 preference and 300,000 ordinary shares of £1 each, of which 
· 305,000 preference and 260,000 ordinary have been taken up. £1 per 


share has been called up on 265,000 preference and £265,000 has been 
£300,000 is considered as paid on 40,000 preference and 


DIRECT WEST INDIA CABLE CO. (LTD.)—Return to Oct. 11 gives 


capital as £120,000 in 24,000 shares of £5 each, of which 12 000 have 
been taken up. £2. 103. per share has been called up and £30,000 has 
been received. Mortgages and charges, £65,500. 


ERNEST SCOTT & MOUNTAIN (LTD.)—In return to Oct. 11 capital is 


£150,000 in £1 shares (50,000 preferred ordinary), of which 97,790 
ordinary and 29,800 preferred ordinary have been taken up. £1 per 
share has been called up on 75,790 ordinary and 29,800 preferred ordi- 
nary and £105,590 has been received, in addition to £4. 10s. paid on one 
forfeited share. £22,000 is considered as paid on 22,000 ordinary. Mort- 
gages and charges £39,600. 


HALIFAX & BERMUDAS CABLE CO. (LTD.)—The capital in return to 
ave been taken up and paid 
for in full, Mortgages and charges, £37,900. 

LONDON ELECTRICAL FITTINGS CO. (LTD.)—In return to Aug. 25 
£1 shares, of which 2,999 have been taken up. 


and charges, nil. 


NEWTON'S (LTD.)—Return to Oct. 18 gives capital as £40,000 in 40,000 
shares of £10 each, of which 3,265 have bean taken up. £10 per share 


has been called up on 1,855, and £18,650 has been received, £14,000 is 


considered as paid on 1,400 shares. Mortgages and charges, £10,000. 


YALE ELECTRIC POWER СО. (LTD.)—According to return to Oct. 12, 
capital is £20,000 in 800 shares of £25 each, of which 668 have been taken 
up. £25 per share has been called up on 600 and £14,965 has b2en re- 
ceived, leaving £85 in arrears. £1,700 is considered as paid on 68. 
Mortgages and charges, nil. 


MORTGAGES AND CHARGES. 


FRINTON-ON-SEA & DISTRICT ELECTRIC LIGHT & POWER CO. (LTD.) 
Issue on Oct. 4 of £1,500 5 per cent. debentures, part of series created 
Oct. 26, 1905, to secure £3,000, charged on company’s undertaking and 
property, present and futare, including uncalled capital, subject to £3 000 
first mortgage debentures. Holders, W. Webster and Miss A. А. Mackay. 
No trustees. Previously issued of same series, £1,100. 


SIMPLIFIED UNDERGROUND CONDUCTOR CO. (LTD.)—A memorandum 
of satisfaction to extent of £1,000 of debentures, dated Aug. 28, 1905, 
securing £1,500, has been filed. 


W. T. GLOVER & CO. (LTD.)—A trust deed, dated Sept. 29, to secure 
£100,000 second debenture stock has been registered. Property charged : 
The freehold and leasehold property at Stretford and Salford, Lanor., 
the company’s undertaking and property, present and future, including 
uncalled capital subject to £100,000 first mortgage debenture stock. 
Trustees, J. Harwood and A. L. Ormrod. 


p——————— M 


CITY NOTES. 


— — 


MEMORANDA (Oct. 31). Bank rate 6 per cent. (since Oct. 19, 1906). 
Price of silver 32 74d. per oz. Consols 85; $—86,, for money, 8618 — 8676 
for account; 23 per cent. annuities 842—851. Consols Pay Day, Nov. 2; 
Stocks and Shares Continuation Days, Nov. 12 and 27; Ticket Days, 
ЭА S ana 28; Pay Days, Nov. 14 and 29; Mining Share Carry-over 

ay, Nov. 9. 


"2 


BERGMANN ELEKTRIZITAT3WERKE AKT. GES. (BERLIN.)—At an 
extraordinary meeting it was resolved to increase the capital from 
4,000,000m. (£200,000) to 14,000, 000m. (£700,000). Geh. Justizrat 
Dircksen, who presided, gave somo particulars of the rapid expansion and 
development of the company. 


CALCUTTA ELECTRIC SUPPLY CORPORATION Un ar units 
delivered to consumers during the four weeks enled Sept. 28 were 
539,320, compared with 432,100 units in the correspon ding period of 1905. 


DRAKE & GORHAM (LTD.)—At the meeting on Wednesday the chair- 
man (Mr. Bernard M, Drake) presided, and the report and accounts 
(abstracted in our last issue) were adopted. 


MORECAMBE TRAMWAYS CO. (LTD.)—An extraordinary meeting was 
calied on Monday to approve a provisional agreement for the sale of the 
company’s property to a syndicate, which propos:d to electrify the system. 
The negotiations, however, fell through. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
been asked to appoint special settling daya in and grant quotations to 
$6,000,000 5 per cent. first mortgage gold bonds (1,000 for $100, 3,000 for 


(special application) and $13,650,000 capital stock in shares of $100 each 
and $12,000,000 5 per cent. first mortgage gold bonds (4,000 for 2500 
and 10,000 for $1,000 each) of the Merican Light & Power Co. (Ltd.) 
(special application), and also to grant quotations to 250,000 £1 fully 
paid ordinary shares of Kalgoorlie Electric Tramways (Ltd.) and 170,000 
£1 fully paid shares of the National Electric Construction Co. (Ltd.) (re- 
newed special application). 


$500 and 4,400 for $1,000 each) of the Merican Electric Light Co. (Lid.) .. 


THE ELECTRICIAN 


‚ NOVEMBER 2, 1906. 115 
оион | a. eee 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC 


RECEIPTS. 
Voc Ne E 4» 
Weck | g Е me | AGGREGATE. 
Lise. | ended. | B (a) No. of Ine. or 
| 5... | weeks. | Amount, | Dec. (a) 
& & £ £ 
. U| 4334 | — 4| 21 33,472 |+ 1,917 
Aedes Corporation 7 5 19 216 | + 8| 42 9,361 |+ 746 
eri TO aaa „ 28, 15,894 ! + 2.580 p 1 T (083 
angio- „| „ 27 349 + 62 í , 
11 5 "e| „ 15 Hn Eu [e Cm 
eoo By.. | „„ 27 1,765 „ 4,075 — 
мей, & W did „ 19 146 4 8 49 6,8868 ^ 104 
«| » 19 232 + 10 42 iu E n 595 
is Tram, 79 — 4 43 272 2 
beh Kote Trams, 1408 , 24 d 
рев Corporation 12 T! 93 1,009 T 8 "ө woe see 
— — — n 109 9,05 4 136 42 426.11 16,521 
VVV 32,802 . 2.03 
Bleckposl „„ 25 485 + 81 209 45,979 |+ — 3,404 
Visekpeol and wl gy. 37 279 + 38 4 1,969 + 660 
— — „ Жош Ae op | a 65.003 |+ 5,302 
lwmemonihOorporaon. ,, 24 1,531 P 194 | #30 54,391 ＋ 10,601 
Corporation .. 4, 27 4412 + 236 | 30 | 140,954 |i 5,50 
Brighten Corporation ......; „, 28 851 + 64 30 | 33,941 |- 613 
Brisbane Trams 000000000006 060 oe: eon ere a.. eee [LIE] 
Мы Trams & Carriage. „„ 26 5,011 + 514 [11 43,032 |+ 3, 616 
Pune Ayres ё B «|o» 201, 8,876 + 256 | 42 | 152,025 + 6939 
dane Ayres Dea Trma.. | ,, 20 1414 + 191. 40 52,878 |+ 7,983 
Corporation. , 27 1,189 + 80 4 4968 |+ 593 
Darton Corporation ... „ 28 7200 — 16 30 9.300 — 43] 
Bury Corporation .. . „„ 21 1,001 - 99 25,617 5 
en Tramways Oe... „„ 27 443,924 426114) 17 2757,01 |+ 232,938 
бакте Redruth 00200006 2 eee eee eee eae ene 
Cardiff Corporation 90000 %%% LIII oe ! eee eee wee b.. 
(теш 000000000006 0.3 006 60006 97 19 57 + 27 43 3.944 t 1,774 
n London Railway .. „„ 27 6.499 |+ 509 17 98,007 — 4,749 
ger dn Dist. 14, Rys... » 26 752 + 202 | 443 30,026 |+ 1,331 
Og 4 South London Ry. | „„ 98 | 2,915 + 174 17 43,764 |+ 2, 409 
Colchester „ 25 218 4 a ^ Si 
Cork Кее On. „„ 28 449 + 44 | 43 21,055 |- 97 
Croydon Corporation. . » 26 142 + 340 97 33,375 3242 
Dewapor & Dist, Trama... „ 19 4381 |+ 67 12 | з |} 2 
Dover e| 07 224 + 24 130 8,498 |+ 1,67 
рф & Бату, „, 26 98 | + 2 817 2.315 33 
Dublin Untied... e „” 76 J.745 + 279 417 94.516 V E., 535 
Dando e— „ 24| 1,087 | + 197 323 26,332 J. 5,011 
* Ны e—— n 21 876 | 4 1603 ш) 20,433 |+ 2,839 
md Кып eee " 3 203 + & | 30 9,395 |+ 62 
nn. „ 1e 985 „ gg 19 | 40,999 2.282 
Gaor „ „ 17,088 | + 2,094 | 92 | 365,940 l} 33,081 
оер... | | " z Tes ч t i 44 5,660 + 516 
boen. 19. 232} 21 42 | 10,398 |} 8510 
Au & City Ny. „ 27 1.830 | + 92 17 27.833 J 1935 
T è Port Glasgow. „„ 19 | $48; - Ii 49 | 28,675 |} 1396 
— лан. n 978 | + 12 42 12913 |+ 71,593 
* Trams „ 815 | eee 17 18 439 ove 
Ei DE eae » 57 $8,053. 4 82,838. 43 |$295165 |+ &76,402 
ы e mmm 09 27 JABU + 146 30 46,948 |4 4.513 
Eat b eien .. „ Ei 2,805 + 33; 30 | 70013 |} 2.300 
hene ш Cn "Т j+ 3 30 15.21 2097 
1 * uncil [I » 21 | 173 | T 35 30 4 218 + 514 
Ear — * „ 97 378 + 146 31 14,116 |+ 42 
lane em wem] „ 27 3521 59 4 1,667 |+ 32³ 
Dalee ration sence. TET is 166 | + 25 17 2,099 t 248 
Ошо... 99 + 6 | 43 5.208 — 36 
Tupel Corporation, » 27 158 + 14 94 3,916 |+ 11 
— — EI MEUM t P 
Leming — n 25 1,022 + 77 | 43 38,198 |} 624 
Leeds Corporation ыыы, re 12] з + l 42 | 7,52 |р 265 
net on.. sss M ч 6213 + 597 30 | 192,74 ^ 12,06 
Leith Corpora * 27 632 + 150 43 95,226 |+ 5,996 
Lincoln Corpo:a ion. ^" * " eee ee eon wee eee 
Ti Saar) „, 2, 1% 1139 | Ми? | oz 
Ц Bly, „» 23 1.310 — 117 23,774 559 
Таа Cen ation soos „» 20) 10,978 867 42 454,737 P 9,916 
latica Unig une „ 2% 26,503 + 1,313 | 29 708,057 |" 20,253 
E t 27 | re + ] 383 нз 271 ‚776 + 22,098 
Maidstone — egi + 45 4 797 | 131 
—— » 27 103 + 13 30 3,883 - 299 
ews W » m don + 1.835 30 | 422301 |, 31,466 
Mey е py 731 J 123 17 28,378 2,182 
„Langel A nalin ә i | 213 + 33 | 43 8,355 4. 328 
Áetropolitan Klee, Т wa) „ 28] 8009 4 р 17 | 123,990 |} 10679 
"nes m ^ 19 3433. + EU 42 | 115720 . 33255 
кабу" н 1% 733 + 33 42 15,144 f 677 
n n.. n 2 138 + 9 31 4,566 |4 413 
Молу, „ 27 398 — 1401 30 123,563 |. 8,096 
oration | o” п | n + 119 5% 19,691 . 1,190 
Оа, Ashton | gs + 57! 30 13,585 4. 426 
0м Cra i „ 1 387 Y 41 42 | 24191] [f 724 
Pat: в уд „ M * 24% 31 | 57818 |+ 65,826 
З a ME E ame LE NN 62,94 |. 3.495 
РА Districts Coun) 19 | MU | + 9) 42 5,631 | - 256 
Corpora d " "m € ves А eee m [I 
Naa. iy 13 ‚ 0087 | t 272 3 66,220 |+ 511 
—— il Ж ы t 200 | 42 70,100 ; — 3,820 
Corporatie Lo wd us 7 + 156 3 2,237 |+ 231 
. Ceran -.. i 
меа raticn eee 1 eee oo one ove ee 
4 ! te one eon 
itaq „ 16 814) + 70 35 13 229 + 1450 
— „ a + 1.599 
па . ee, | 1 un + А p i i 138,985 + 5,143 
8 acis | 1 * 4 2572 |- 462 
Эе Ing, . 21 % + авв 31 165.603 |+ 11,678 
ee | " | $44. u 18 136, 163 a 
) These — . » 
inya ons ace е A на == 
t Minus $ daya. t Minas dy. f ding р last eat 1 Plus 3 days. 
2 daye, artiy eloctrica]. 


AY AED RAILWAY TRAFFIO RECEIPTS, 


ЭА алкш ыры се еа LL то 


B5 Ine. 
Line. Моќ | 3 = ` AGGREGATE. 
(a No. of Ino. 
4 seek] Amount, | Dec. (a) 
Southampton Co tion si . s $ 
грота . eae eee ene DI rey 
Southend Corporation Oct. 24 309 | + 60] 30 13,931 |+ 851 
Bouthport Tramways ... » 19 252 | 4- 17|] 42 14017 |+ 473 
South Metropolitan ........ » 19 426 PR 36 12,186 
alyb dge, Hyde, & o., It. Bd — . - © * s 
восе A оп ration...... ws P de n i D 
erlin D. .... „„ 28 1,958 32 30 2 
Sunderland & District 24 412 T 43 ieu 88 
Swansea Trams *9959909008509- +} 19 832 79 42 : "B р 
Swindon Corporation е - И y ss Eod i we 
Taunton . . .. .. |] „19 4814 13 49 1,969 |4 101 
Tynemonth and Я „„ 19 168 | - 13 42 11,445 |+ 198 
евїйө Trams Co et te 24 414 - 65 43 19,842 + 1,796 
allasey District „n XN 733! + 55 30 25,754 |4- 1,250 
Walsall Corporation „ 27 529 + 4743 22,280 P 1,139 
wW Corporation .. s e T = ze s 
West Corporation „ 25 2,915 | + 605 | 30 69,704 |4 15,162 
Weston-super-Mare ........ » 17 57 | + 7| 42 7,164 |+ $20 
Wolverhampton Corpn. .. » 21 831 ies 17 14,953 és 
* Worcegtet... ... eee ce eoe ves ensi. 57 19 265 + 8 42 : 1 2,236 = 81 1 
Wrerbam. . . .. . . 0000. +. 19 105 i + 18 42 4,443 + 149 
Yorkshire W. B. Trams 59 2B 766 + 19 43 85,921 esi 
Yorkshire Woollen Distrle' „ 19 911 + 973 42 38,313 ` 10,804 


(a) 1hese 
electrical 


cumparisons are with the corresponding period 


last year. * Partiy 


NS 
COLONIAL AND FOREIGN INYESTMENTS. 


Ё ` Price Ё 1. ртт. ; 
NAME, Wod., E E DEND | WEEK TO 

Oct. 31, E K DUE. | OcT. 81. 

ELECTRIO RAILWAYS. High-Low. 
TRAMWA в. d. eat. | est. 

Anglo Argentum ЁК... Т—1} |5 8 6 Ap, Oct A 7.5 

Do. BX Oum. Pref. 266 %%% „% „ 6 о. 544—6, 4 11 6 эз böte 5¹ 

Do. nt ex Deb. Stool 139 2142 4 4 0 ез oe ee 
Auckland Elec. Trams 5% Deb. 

90) ee *909009206902000202002060909* 103 —105 4 15 0 ез РҮ e 

- | Brisbane Eleotric Trams. Invest. «n 
t Do. 5 Cent. Cum. Pref. eevee 45-41: 6 8 ll -= 4 43i 

Do, ad per Cent. Db. Prov. Ota | LU —k4 4 6 6 æ 0 uw 
British lambia Elec, Riwy. 

Def. e 9920906 6 0% „ „ „ „%%% „ 6 60 125 —73) 4 1i 0 ез M е} 

& Do. Pref. Ord, Stk e| 110 N15 | @ 7 0 э . ье 

. b Cum. Pe . Pref. Btock. 103 —11t 4 10 0 ев oe ee 

М * $$ per Cent. Ist Mort. Dba.) 1071—1055 4 Б 9 = sa | ж. 
32e: 5 Dane, и ne 4 о 0 m Я 

пепов Ayres an о : — 5 = 

Do. рет Cent. "А Can. Pret -t 6 6 0 = 

Do. “ " 9099*»009200 699000000000090020* 4 - 6 2 0 ш 

Do. 5 Cent. Debs. 000 eenegene 1(5 —107 4 18 6 ез 

Do. 5 and Deb. (red.) LES 102 —105 4 16 0 = 
Buenos Ayres Elec. Trams (1901) 

* ee009000050009 ооо 999 000995 0$99000a06€00096 93 —101 4 19 0 ae 
Buenos Ayres Grand Nationa! 

64% Pref. Debs. SPCC овое „ „ о. 101 105 6 4 9 

Do. 6% lat Deb. Bonds 100 —105 b 14 0 ee 
Сз:соба Tramways (Nos. 1 to 1060 8 — 4140| a 

Do. Nos.105,001 to 187,610 .... 712—5 414 0 Р 

Do. £X 1st Deb. Stock (red.). 103 —108 | 4 5 6 = 
C 3 trie Tram Shares ten ce. 4-3 8 6 6 wo 
Colo x bo Trams & Lig. 5 lst Mt. 

Deb. (red) ** о. 969050^090000999005000099 11 —105 4 ` 5 2 ев 
Havana Elec. Ву, Con. Mt, 67 

1,000 50 year Corp. Ede. об — 67% 6 4 0 
Kalgoorlie Elec. Trams 5% A 

Le b. Steck „„ 92 —93 5 7 0 ry 

Do. t; B Ditto m 83 -87 6 18 0 AM 
Lisbon E:ec. Trams Ord. ...... i 18 9 6 > 

Do. 67; Cum. Pref. ......_. 4—14 |4 7 4 es 

Do. 5% Reg. Mort. Deb . | 10) —1u8 417 0 ee 
Madras Elec. Trams 5% Deb. Btk.| 100 —103 | у 6 Ja, Jul 
Montreal 8t. Ry. Sterling 442 

Debs. (1992) *€"90»25500c9202002* 104 — 100 4 b 0 e 
Perth (W.A.) Elec. Trams, 1st Mt. 

Deb. 8 9 "9799602525200 эе „ „ өө me 164 —1C6 4 14 B ee 
бао Paulo Tramway, Light ard 

Power Co. $100 Stock .......... 131 — 185 6 18 6 oo 

Do, 5% 1st Mt. $500 ры, “з eee. *85—1007 b 0 0 as 

ELEGTRIGITY SUPPLY. 
Adelaide Elec. S ply Co. 6% Cu. Pr г -H 417 0 "T 
Oalcutts Elec. (1-60,000) ..... TE 415 0 ^ 
City of Wellington Elec. Lt. and | 

Power 5% R . Ist Dbe. eos у, 48 —50 5 0 0 [T . ee 
Cordoba Lt. and Power Co. lst Mt. PE 

Btk. 2100, 000 57 Bds.......... 02 —9 $ b 0 4 ee ees ee 
Elec. Ltg. & Trac. Co. of Aust. 

6% Cum. Pref. i 1W „ 21—8 ee ee . ый 
Elec. Supply Co of Victoria 5 / Ist 

Mort be . St. боон ъз „„ „„ ве ^o v 93 = 10) b 0 0 es ee 
Indian Elec. Sup. and Trac. Co. : 

Db. Am pror. а Сех 103 - 1115 8 0 e [1104 107? 
Kalgoorlie Elec. Power „6% 

Cum. Pret. **"29099*9099-»0900009 „ „ t» [EE 11 7 8 6 =з ee 
Rand Electric "22568259 њо [IX 1 — li -— — = i 
River Plate vir d Co. Ord... 2 1 же os 6 | 

Do. 07 Non. Cum. CEEE е е» 1 1 6 0 0 ы TR 

Do. 6% Deb. Stock .. .. . (0 10 418 1 10 5 .. 
Rosario Elec. Со. 6% seal aie 00 5 —13 15 9 6 2 с: .. 

Royal Eleo., Montreal 1 

Mort. Deb ............ 97 —101/ 4 9 0 Ap,Oct| „| . 


Sha Water and Power 5% 
Bds 


op dd. 


f M redemption, 


-= = 


99 -101:1419 0  .. 


* ш calculating the yield, allowance has been made for R interest but not 


t Ex Divide 
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ELECTRICAL COMPANIES’ SHARE LIST. 


Price | RATx % |; ar» | BUSINESS, LAST | 1 Wed., YIELD- WEEE X 
i | LAST) - NAME. Е Wed., YIELD- ore WIII TO DIVI- NAME Oct. 31. RD. DU Ост. 3L ` | " 
z рг. Oct.31. | ED. * | ост, зі. I| & DEAD Highilow — 
ат : s : High- Lor ELESTBIB MARUFACTURINS. &e. & s. à. j| et ы 
ELESTRIGITY SUPPLY. «rar - Aron Electricity Meter Ord. ...... — i-i e. > 
10| % | Bournemouth & Poole Elec. Pap. Ord.) 0 —10 4 10 0 2 Do. j)jõ̃ͥò· n 
10 4/6 Do. per бель Ош Кон * 1011 м 10 : Ж Babcock & Wilcox Ord TETEXE E BERE 1171 , 8 17 0 е 
19 | Do. 4j per Cont Deb, Stock (red) | 108 —15|4 5 8| ~ oat Inzulzted & Helsby Gables Ота i- |510 0 | July, Feb 
;| S10 | Bromley (Kent) EL 14, & Power gehe op —G | 4 9 1 ` Do. б per Cent, Рге!.......... . 1 186 4 18 0 | Jan, July 
Do. . Do. a - Do. 1st Mort. Deb. (red.) .f · a d 
B. nElecBupOrd| £ = 1 i n 0 Mar, Be pt 'n-Honsto4j c 1st Mt. Db. er 4 d 8 oe 
“Gast Db.Btook| 101-104 | 817 0 | - British Her Cant. Mort. Deb. Stock . 77—80 |41) % . 
ty)ELBup.Co. 8 — d : 11 0 Feb, Ang Brush Hloctrical 900000000006 j— 1 те е» 
7 2. у #@#—5 | 410 0 Feb, Aug 6 Cent. Eisl. Ron Dam, „ 14—10 |7 10 | Маг, Sept 
101 —10% |817 0| ш ро; 5.156 Deb. Stoch 96—98 |411 9 | Mar 
f 4-4 15 о 0 sh Do. P per Сев Ea Deb, Stock . 82 —84 { 10 E Jan, Ju 
„ 5 = E 5 өө а аа еее -— 1 
b Stock red. A. 106 9 4 7 3 Dec gi i Do 5 ше ооа ct 4 5 0 Jan, ja 
18 LA Чы Ord азе gan’ gate Do. [per Cont. 1st Mort. Debaraj 1014-1103] 4 1 5 | Nov, May 
„ 00. брег Gent. Deb.Btock(red.)....| 188 —126 | 3 19 6 | Jn, Bes Саве К ort: Deb, (red. sacs 9 —15. 4 30 L = 
M Do. y 4 $nd Deb. Stock {red - 100 —108 4 7 0 eo Chadburn's (Shi 57 RE 134-18 7 5 6 e 
5 County of Durham Elec,P.D.Ord.£8pd.| 4—8 | 4 0 0 | April, Oct hadban a CEP PET атаа о 8 hU 
b t Do. Do. 5X non cum: pret: °. oo E ed ti—t é 16 0 April, Crompton and Co, (Nos. 1 to 54,000) .; 15— 8 15 U Jan, July 
10 County of London Elec. E Orb = ni 5 9 | mar bopt s * Do. Брег Cent. 1st Mort. Debs. (red.)| 657—977; |56 11 0 Jan, July == 
" . 200000020 000006 — 3 oe S a ua ad | 
R ро; A Deb. Stock (ali paid) (red.)| 107 —110 | 4 2 0 S: » Dick, o ye 214 | 4.12 0 Sept =. И”, 
Bt. t Do. Becond Deb. Stock Prov. Corts.. 1C0 —102 4 8 8 е t Do. 4 Deb. Stock $49 000000 050000000 000005 108 —100 4 5 0 -— 
b| 1/6 | Folkestone Electricity ЗОРИ Co. A o [ax e| Z n E iison swan United" A Bh NES pi) 1—1} | 4 5 8 | Feb, Ang ate 
T Cent. аш), ee Ti se И 0$0009050000000208009000000090 ==, Я е 
st 4 Do. Fiat Deb. Stock fred.) . £9 —102 | @ 8 0 s se Do. (28 PAD ize ЫБЫЛЫ st e5 2 11 0 | Јове, Deo | 
5 4/0 Hove eotric Lighting Ord ТТ ЛЫ 8 — 23 b 7 0 Г oa Do. b er Cent. and Deb. Stock isie 90 95 5 6 0 zi 
st 44% |t Lot W.Elec. t ee Hg. Ө 148 = E Edmondson's Elec. Corp. Ord. „| 8—24 | 5 0 Ku early i 
5 Kensingto. & Kngtsbdg Ord ~-~] 7398 115 9 j = t Do. 6 perCent.Cam, Pret, «| 45. 5 14 8 a Wg 
5 Do. 6 рег Cent Ber. Stec cr | CT $18 6 b 8 Do. 4 per Cent. 1st Mort. Deb. (red-)) 100 —103 4 7 4 тич 
Bt Do. 4 er Cent. Deb. Btock red. m (9 -13 8 18 6 = Electric Fonstrueiion Co. 000 000 Sees eee 009 1121 ee July em oe es irm 
K .& Kngtbg.Co.&N Do, f per Cent. Cum, Pref . . . 11-91 |6 4 0 July .... * 
Co. (Joint 80 rl m den 127 и 0 = Do, 4 per Cent. Ist Mort. Deb. bret. 83 = : 16 Jan, July gui 
i 6 per Cent. Tee Perry %% 60. 4i—tà 611 8 — Generel per Gand 18 6% C amn, prela 2 = 460 - .. ка vii 
Do. 4 Cent. 1st Mort. Deb... 96 9 4 0 10 Hr, In, 8B, D Benle 1s Tel t h Works Ord, 85675 12 —18 b 15 0 Feb, Aug ds 22 1 Y 
Metro Titan Electric Bap, Ord. ....—| 3—8 5 6 0 | Ap De / per Cent, Pref. e .:: .  5p- b 4 2 0 | Fob, Aug | - йш 
Do, 4} per Cent. Oum, Pref...-... =| 5—5 | 4 8 6 | Jan. July De. at ber Cent 1st Mt. Db, St. . 1078—1094] 4 2 0 » i 
Do. 4j рег Cent. Deb. Pb. Steck res.) 109—118 | $12 0 - ndis Bober, Gutta Percha: Ku. Wiäs 17—18 | 317 3 | Feb, Aug 
wie eo.Corp.for P.D.1stMo Db. 98 —101*; 4 9 1 m E BS ре ро LIN "Cum. Pref. s M " 8 4 Mar, Sept 3a 
Несин е Dist. Elec. Lig. Ord £9 1021203 i ; 8 Feb, Avg Bicl ardòsons, Weatgarth & Co., Ltd. Ord. —42 4 13 6 i ц 
le e e „% „% „% % %% BIN овоо ороо — " e. - 5 DAN 3 
so. dio Elec Bopply Ord. 7 = rs 6 | Feb, Avg pe. % Ter Deb. ШОКЕ] Be |4110 B z 
Do. Sper Cent, Мов. Саш, Pref. ..| 1ł-t4 |4 7 4] Feb, Aug simplex Conduits Ord... ese 4 1 а? b 
Do. 4% Mort. Deb. red. 1907 om wees + + 98 —100 4 0 10 Jan, July Do ex Cum. Fref, „ ee M bi oe è 12 
Northern Counties Elec. Вар. ~.e.: =) 15,3, 1 7 0 | Mar, AYE Telegraph Construcilon & Mainten oe, 8'4 3 |5 4 6 | Mar, July 9) а 
Do. 447 Deb. las ee pd S Mau o0 esca loz —103 4 7 4 Jan, J Do 4 per Cent. Deb. Bonds, 1909 ы 1С0 —101 8 18 8 Jan,July oe R 
Notting бш Electric Ord. . . . eee eee . 181—141 b 8 5 = e» Vichers Sons & Maxim Ltd. Ord... 98—54 6 5 6 {| ki 
Do. 7 per Cent. Ist Mt, Debs. . —. . 00—03 |4 1 6 иН Do. 57 Non-Cum. Preference ......| 1,4—1;, 4 2 0 p .. Pi 
Oxford Electric Ord. 002900000 200008 000 0000060 — 61 Б 1 0 March Lo. БУ Non-Cum. Preferred S 5% nsé- 1/6 4 6 0 nt we . 
Do. 4% Deb. Stock esecesesseesessoeeseses|. 08 —109 4 0 0 РЕ Do. 47 ht Mort Deb Steck Red. 1 315 6 es 05 * 
Bt. James'& Pall Mall Eloo. Оті... 04—104 | 6 9 0 | Feb, Aug To. 44% ind Mort. Debr., Red.. . . 104 —106 | 4 5 0 = ИТ 
Do e Mnt Dd credis 76 itt J. G. We & Co, 5; Сет, Pref.....-| 931041417 6| 7 — * 
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Tux Wireless Telegraph Conference has at length coinipléted 


. 156 


iu laboure, and the draft of the convention has been made 


known, 


According to Article 3, coastal stations and stations 


on board ship are bound to interchange telegrams irrespectiye 
of the system of wireless telegraphy adopted by, them. 


A 


stations. Article 


national Bureau, 


| ccording to Article 6, special plant may be put down apart 
rom the service installations, without publi 
such plant, and by Article 7 stations are 
far as possible in such a way as not to int 


shing the details of: 
to be organised as 
erfere with. other 
aie s: 8 provides for priority to messages of dis- 

ps at sea, and according to Article 16 an Inter- 
under the administration. of one of the con- 


tracting Governments, is to be established to collect, co:ordinate 


and publish information r 


elating to wireless telegraphy; to 


e 
xamine application and: modifications in the charges, and. 


generally to undertake wo 


rk in the interests of international: 


Wirel 
es telegraphy, presumably in similar manner to the work 


‘tween the various contracting States. 
is obviously necessary when such matters as tariffs have 
to .be considered, and if it is. desirable for other forms of 


! carried on. by the Bras Diria By Article 17 the installation 
and exploitation of private stations refusing to conform. to 


the Convention is not to bẹ permitted. The remaining articles, 
bringing the total up to 24, are chiefly concerned with details. 

" LATTERLY ‘the subject of wireless telegraphy has béen 80 
contaminated with politics that it has been best left alone. 
There has been much talk about the impending loss of British 
‘supremacy if our stations were bound to accept messages 
whatever the make of the apparatus. This point has now been 
conceded, and, we think, very rightly ; but we doubt if British 
'supremacy has suffered in the way that some politicians would 
have us believe. Apparéntly the United States have carried 
the point a step further by insisting on interchange of messages 
between ships, as distinct from acceptance by stations, and this 


| proposal is to Be embodied i in a Supplementary Honyention: 


Бен 

Tun whole. йыз is one between private enterprise and 
international policy. Inasmuch аё the Marconi Company is 
a British concern, we should, like this company to have as free 
a field as possible; but when it comes to a case of inter- 
national communication it is surely impossible to expect that 
any station should be privileged td refuse messages from any 
other simply because they are transmitted by some rival system. 
In telegraphy with wires no such proposition would be 
entertained for a moment : why, then, should it be for 
wireless telegraphy 1 The convention does not require details 
to be disclosed—a much more important point. We cannot 
claim a monopoly of Hertzian waves, but we are quite free to 
develop a British system and to work out details exclusively 
for the British Navy without giving away any particulars. 


 ExcÉPTION has also been taken to the formation of an 
International Bureau, presumably becausé it was considered as 
an establishment for the express purpose of hampering British 
interests. "This, of course, is quite an unreasonable view. For the 
older systems of telegraphy there has been an International 
Bureau at Betne for very many years for the purpose of dealing 


with all matters relating to the interchange of messages be- 
A bureau of this kind 


telegraphy there i is по. reason why. wireless tolegraphy should 


suffer by the. creation ofa similar institution. There should, on 
the contrary, bea good deal gained by facilitating some sort of 


organisation in working between the different countries. 
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Having regard to the harmless nature of the Convention, we 


hope that wireless telegraphy will no longer remain in the 
field of politics. 

PorNTS of some importance to the suppliers and users. of 
electrical energy were raised in the aetion recently brought 
by Messrs. Herbert Morris & Bastert against the Lough- 
borough Corporation, and which was reported briefly in eur 
last issue. It appears that the plaintiffs were supplied with 
energy by the Corporation, under one of the usual contracta, 
for running motors in their works, and owing to a failure in 
the supply 200 hands were thrown out of work for part of a 
day. Consequently the firm sought to recover damages, to the 
extent of £100. The judge, however, came to the conclusion 
that, owing to the terms of the Loughborough Act under 
which the Corporation supply energy, he could only award a 
penalty not exceeding 40s. per day, to be recovered summarily. 


IN this particular case our sympathies are with the Cor- 
poration, for they might have received a little more con- 
sideration. It appears that Messrs. Morris & Bastert have a 
number of small motors which are run regularly, and one large 
motor of 60 H.P. which is run for about one day every two 
months. On the day in question the large motor was being run. 
Apparently the Corporation have two generating seta, one of 
which was under repair; the other one was taking the load, 
but was shut down during the dinner-hour and subse- 
quently refused to run. Consequently the load had to be 
taken by the battery, which was of sufficient capacity for 
ordinary deeds, but would not bear the 60 H.. motor in 
addition for the rest of the day. The engineer, therefore, 
communicated with Messrs. Morris & Bastert, asking them 
to take off their large motor. This, however, they refused to 
do, and therefore, after running as long as it was safe to do so, 
the engineer very naturally cut off the supply at 8:30. 


ears 


` (WHATEVER the merits in this particular case, it raises the 
important point whether the supplier of electricity should 
be liable for damage sustained by a consumer in the 
event of a failure of supply. Naturally, if the utmost 
penalty is to bé 408. per day, would-be power consumers 
will feel less confidence in having their business depen- 
dent upon an electrical supply. The shutting down of a 
works through thé failure of a supply may entail a heavy 
loss in wages alone, and further loss if work is being carried 
out subject to a penalty. There are, however, certain risks for 
which the supplier can scarcely be held responsible, and it is 
not likely that any supplier would agree to make good a loss 
- which might vary very considerably with the work in hand. 
, But there should not be any great difficulty in a consumer 
having an agreement whereby he is entitled to certain definite 
damages in.case of the supply failing, the price for energy 
being, if necessary, somewhat higher in such cases, 


— — 


Ir will be remembered that during last year there was a con- 
siderable controversy in the technical and daily press regarding 
the substitution of incandescent gas burners for electric arc 
lamps in certain streets in the City of London. Ever since elec- 


tricity was first introduced for illuminating. the streets of the 
City, obsolete, inefficient lanterns have been employed, and it was 
only natural that the authorities should begin to look about for 


on September lst a telegraph cab 
and Dalny and the Island of Kwantung.: 


something better. But, instead of seeking improved forms of 
electric arc lamps, which really required no seeking at all 
but were positively thrust into view, they turned their atten- 
tion to the incandescent gas mantle. As a result, a system of 
experimental incandescent gas lighting was inaugurated, and the 


‘old arc standards were ruthlessly torn down. This took place 
after May, 1905; 


it was as late as November 30th before the 
change waa effected in a portion of the Billingsgate area, and 
yet we have before us an official table showing the cost of 
works and annual maint enance." 


— — 


FROM this document it would seem that some 52 electric arc 
lamps and 13 gas lamps have been abolished, and 119 incan- 
descent gas lamps of various candle-powers substituted for 
them. The total cost of carrying out this work amounted to 


£2, 207. 14s. 8d., while the total annual saving in the lighting 
bill amounts to £490. 10s, 2d. No information is given re- 
garding the interest on the capital expenditure, and thus it is 
impossible to determine whether allowance has been made for 
this and for repayment of loan in arriving at the sum ef £490. 
This table was recently submitted to the City Corporation, 
and, in reply to a protest that the electric lighting companies 
had not received fair treatment, it was announced that a 
special meeting of the Lighting sub-Committee had been con- 
vened in order that the companies might have an opportunity 
of making proposals for experimental lighting. We trust that 
much will come of this meeting, and that the miserable spec- 
tacle of the great City of London submitting to ill-illuminated 


streets for the sake of a paltry £500 a year will soon exist no 
longer. 


———M ái — Oa — 


Telegraph Convention.—The Republic of Bolivia has notified 


its adhesion to the International Telegraph Convention. 


New Submarine Cable.—The Ja sat Government opened 
etween Sasebo (Japan) 


Development of Water Power in France. —It is reported 


that a scheme is on foot to construct a dam across the Rhone 
at Seyssel in order that electrical energy shall be generated 
there and transmitted to Paris by an overhead line. 


Single-phase Electric Locomotive,— We are informed by 


the Société d’Electricité Alioth that they are designing and 


ссора new electric locomotive for use on the P.L.M. 
Railway. is locomotive will be eupplied with single-phase 
current at 12,000 volts and a frequéncy of 25 ~ per second. 
н will be rated at 1,600 H. P. to 2,000 H. P. 


Obituary.— We regret to record the death, which took place 
on Friday last, of Mr. George Herring, chairman of the City of 
London Electric Lighting and the Electric & General Invest- 
ment Companies. Mr. Herring was well known and greatly 
5 in the City of London, both as a financier and as a 

hilanthropist. He was a very generous contributor to the 
Hospital Sunday Fund and to most of the principal charitable 
institutions of the country. 

Personal .—Mdme. Curie delivered her opening. бейш at 
the Sorbonne on Monday afternoon. It will be remembered 
that Mdme. Curie occupies the chair rendered vacant by the 
death of her husband. 

Royal Society medals have been awarded this year as 
follows :—The Hughes medal to Mrs. Ayrton for her experi- 
mental investigations on the electric arc, and also upon sand 
ripples; the Rumíord medal to Prof. H. L. Callendar, for 
his experimenta] work on heat. | 


Cable Interruptions. Dals ot Interruption. 
eis a vie a eek Sb cereale bes eres 18, 1904 
Garachico (T onerifis) Sania Crus de la Palma. red 12, 1906 
Mole St. Nicholas Port au Prince ............ Aug. 16, 1906 
Grand Canary Lanzarote Sept. 18, 1906 


SS ———— A oe 


LY 
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M.P., president, took the chair at a meeting of tho British 
Science Guild held at the rooms of the Royal Society on 
Friday last. Among the matters under consideration was an 
interim report of a sub-committee of the Guild on the amend- 
ment of the British patent laws. : 


London Oourt of Arbitration.— The Council of the London . 
our attention to the. 
facilities afforded by the London Court of Arbitration for the: 


Chamber of Commerce have called 


settlement of commercial disputes by arbitration. This Insti- 
tution is now located in the Chamber's buildings, Oxford. 


court, Cannon-street, and is managed by an Arbitration com- 


mittee, of which Sir A. K. Rollit is chairman, consisting of 
members of the council and others, and six representatives of 
the Corporation of the City of London. A complete set of 
rules has been drawn up, and it is suggested that, whenever 
possible, the following form of arbitration clause should be 
inserted in contracts: “ All disputes which may arise relating 


to this contract shall be submitted to arbitration under the. 


rules for the time being of the London Court of Arbitration,” 
Royal Society.—Naíure gives the following list of fellows 


who have been recommended by the President and eil 


of the Royal Society for election into the cauneil for the 
ensuing year: President, Lord Rayleigh ; Treasurer, Mr. A. B. 
Kempe; Secretaries, Prof. J. Larmor and Sir Archibald Geikie ; 
Foreign secretary, Mr. Francis Darwin ; other members of the 
council (an asterisk indicates fellows who are not members of 
the existing council): Lord Avebury*, Sir Benjamin Baker, 
K. C. BR, Dr. H. F. Baker,“ Prof. J. Norman Collie, Prof. 
Wyndham R. Dunstan, Prof. David Ferrier*, Prof. Sydney J. 
Hickson,* Sir William Huggins, K.C.B, Prof. E. Ray 
r, Mr. H. F. Newall, Dr. Alexander Scott, * Prof. 
А. C. Seward, Prof, W. J. Sollas,* Prof. E. H. Starling, Prof. 
Silranus P. Thompson“ and Dr. A. D. Waller. * 

University Oollege.—The new building of University 
College Hospital, which was recently erected through the 
ахо of the late Sir Blundell Maple, was opened last 

esday by H.R.H. the Duke of Connaught. After the 


dent of the college, Lord Reay, to inspect the engineering 
tories. It will be remembered that these laboratories 
were үке by the Duke of Connaught in May, 1893. His 
Royal pns visited them for a few minutes, accompanied 
by Lo у, the President, Dr. Gregory Foster, the Provost 


‚ and Mr. W. Seton, the secretary of the college, and was shown 


aver the electrical and engineering laboratories by Dr. J. A. 

Fleming, F.R.S., and Prof. J. D. Cormack. The laboratories 

Were at the time ah ди by students, and the Duke ex- 

pressed his interest, in the work he saw proceeding. 

N Bee Us.—According to the Electrical World of 
ew York, Mr. P. J unkersfeld, of the. „г Edison Com- 


dition owing to the, great numbher-of small- companies velie 


been introducéd into Parliament authorising a large power 
peas A to build a central plant to supply all ы 
panies and to generate power for all customers desiring it. 
Тоне Bil's had failed to 
сее ps largest of the London electric light and power 
panies B соса са ity of only 12,000 kw. or 
. ervaüions regarding lamps and lamp re- 
newals tended to show that English ‘practics. was very Dad. 
zn re» „were, as а rule, of inferior quality to those 
in Engl ae It is, паге quite conceivable that 
Certain ! Deer: yeso | 
those of Mr. J ünkefold wi hold views which differ from 
- The Central". "This term’ nur of the excellent jou 
mber of the excellent journal 
un by the Central Technical College Old Students? * 
— keeps up the high reputation established by its 
org. The first article, by B. Dunell, deals with suction 
Propulsion, a subject of growing importance, 
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and amongst the other contributions is one on single-phase 
traction, by L. Calisch, which gives a good summary of the 
leading features of the present state of the subject. Other 
illustrated articles of electrical interest deal with the evolution 
of incandescent electric lamps and train lighting. The former 
is a little disappointing, as its title would lead us to expect 
more than an exposition of.the claims of a well-known system 
of tubular lamps with reflectors. Tho latter, although its title 
is general, only treats in detail of one out of many train-lighting 
systems in use. The concluding: pages chronicle the present 
doings of former students of the “ Central " in various spheres 
of activity about the world. | 

Wireless Telegraph Notes.—On the Atlantic coast of the 
Dominion there are at present no less than 13 stations for 
wireless telegraph purposes. According to Electricity three of 
them are only of small importance, and the average cost of the 
whole 13 is only £425, while each costs about £190 per annum 
in maintenapes. It is estimated that each Marconi outfit on 


| board Cagadian vessels costs about £78. 


It is stated that the Lodge-Muirhead system of wireless 
phy, which was experimentally established between 


‘Trinidad and о and opened early in 1906, has continued 
ri 


to work satisfactorily, Tobago now being in daily communica- 
tion with the capital of the Colony. The system, of which a 
description appeared in our issue for January 12th last (p, 514), 
is used for communicating messages between Tobago and 
other parts of the world by arrangement with the West India 
and Panama Telegraph Co. | 

An installation of wireless telegraphy has been completed 
between Hunstanton on the Norfolk coast and Skegness on the 
Lincolnshire coast, and that messages have been satisfactorily 
transmitted over the intervening portion of the coast. It ig 
stated that the Post Office intends to take over the installation, 
in which the De Forest system is employed. Coast-guards 
will be placed in charge of the stations, but it is not intended 
to allow public messages to be transmitted, the ordinary land 
lines being employed for this purpose as heretofore. 
The following extract from a report of the National Board 
of Fire Underwriters of America is given by the Electrical 
World of New York: The sending station a paratus of a wire- 
less telegraph system was supplied by a 3kw. 2,080-115 volt 
pole transformer on a three-phase system... This transformer 
broke down because of high voltage reactions caused by the 
Wireless apparatus, and was replaced twice by other 3 kw. 
transformers in parallel, all of which failed. A 74 kw. trans- 
former was finally installed and operated satisfactorily. In 
transmitting signals the secondary voltage (115) was raised to 
about 20,000 volts, which was impressed on the aerial con- 
ductors on the mast. It was found that this equipment when in 
use produced several breakdowns in lighting and small motor 
circuits in the neighbourhood supplied yi other transformers 
of the same system. In a doctor's office diagonally across the 
street from the wireless station were incandescent lampe and 
small motors supplied from a transformer whose secondary 
line was in parallel with the secondary to the wireless appara- 
tus. The reactions in the system caused by the sending 
apparatus of the' wireless station caused the Edison pl 
fuses in the service entrance box to be blown violently, an 
destroyed the windings of a small motor. It is reported 
that these breakdowns were accompanied by flashes of 
flame about the apparatus in the office. Removing the 
doctor's service line to a position where it was no longer in 
paralleled with the secondary circuit corrected the trouble in this 
office. The wireless company also improved the contact of 
their ground connection, but it does not clearly appear how 
much this had to do with preventing further troubles. One 
or two other installations in tho neighbourhood, a closely built 
up city block, were affected to a less degree. A number of 
telephones were rendered useless during the sending of wireless 


messages, the code signals being loudly head in the receivers. 
This was remedied by the insertion of suitable capacities in 
the telephone service circuits. 


Electric Power and Lighting at Fishguard.—The Aatlway 


Times describes the very complete electric power and lighting 
equipment which has been installed at the Great Western Rail- 
way Co.'s new harbour and station at Fishguard. The electric 


ee —т.. ͤ ñ—‚3I 22 
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cranes comprise nine 13 ewt. travelling jib cranes for loading 
and. unloading vessels on the quay and a 21 ton crane on 
the coaling wharf. 
‚ include four traversers, which enable passengers to cross from 
platform to platform independently of. the subway, as well-as 
several capstans and a stone-crushing plant for supplying stone 
ballast all over the system. For lighting the station, buildings, 
offices and yards, 400 incandescent electric lamps and 12 arc 
lamps are provided, while 70 heaters of the Gold“ type are 


used in the station buildings. The generating station contains. 


three 120 kw. Belliss-Siemens continuous-current 480 volt sets, 
one of which has two 240 volt generators in tandem and aets 
as a steam balancer. The output of the generators is con- 
trolled by a switchboard, with two sets of 'bus bars, one 


supplying electricity for power at 480 volts and the other 


distributing current for hghting on a three-wire system at 
240 volts on either side of the neutral. The outer bars of the 

wer and lighting system can, if necessary, be coupled together. 
A battery of Tudor cells is also installed, which works in con- 
junction with a three-wire reversible booster. The booster is 
completely controlled from the switchboard, the fields being 
arranged across 480 volts, the field switch regulating the 
booster output either side of the neutral wire without contact 
being broken. A 74 ton overhead crane covers the engine 
room. The lighting and power cables leaving the power house,. 
consist of lead-covered, paper-insulated, concentric copper cables 
laid in a trench (which where necessary was blasted through 
the rock) in cast-iron troughing filled in solid with bitumen. 
It was necessary to lay cables underground for some distance, 
since blasting operations to provide stone for the stone-crusher 
might have injured an overhead line. From a point where 
the overhead cables could not be injured by falling rock, the 
whole of the rest of the feeder system is overhead, the cables 
being carried on porcelain insulators fixed tocross-arms mounted 
on square timber posts. The whole electrical equipment was 
supplied by Messrs. Siemens Bros. & Co. (Ltd.) 


An Electric Pumping Plant for Operating Hydraulic Presses. — 

A Paper by M. Orban, published in the Bulletin of the 
Société Belge d’Electriciens, describes an electrically-driven 
pumping plant for operating hydraulic presses, at the works 
of Messrs. Dyle & Bacalan, at Louvain. The pump. room 
contains five twin cylinder double-acting pumps running at 
60 revs. per min., each driven through a combination of belt 
and spur gearing by an 85 B H. P. continuous-current motor 
running off a 540 volt circuit at 100 revs per min. The chief 
point of interest in the installation is the method adopted of 
automatically starting and stopping the motors according to 
the level of the hydraulic accumulator. Four of the pumps 
are provided with automatic starting gear, but the starter of 
the remaining one is worked by hand. The control apparatus 
is collected together on a marble switchboard with six panels. 
On the first of these is placed the hand operated starter and 
circuit-breaker belonging to the stand-by set, while the next 
four panels contain the groups of electromagnetically actuated 
switches which form the starters for the other four motors. 
These electromagnetic switches are operated by drum type 
controllers situated at the bottom of each panel. The remain- 
ing panel contains various main switches, instruments, &c., and at 
its base the mechanism which automatically puts in action the 
starting controllersof the various motors. Two horizontal screw- 
threaded shafts run across the panel. One of these is driven 
by chain-gearing by the hydraulic accumulator in such а way 
that the position of a travelling nut mounted on it corresponds 
to the amount of water in the accumulator, and the other, 
carrying a similar travelling nut, is driven at a constant speed 
by а small auxilia y motor. This latter shaft is also geared 
throughareducing gear to another shaft upon which are mounted 
the drums of all the motor controllers. These are normally 
free on the shaft, but are provided with magnetic clutches. 
The travelling nut on the constant speed shaft is only provided 
with a thread round half its circumference, and is fitted with 
a weighted lever which normally keeps it in engagement with 
the screw. A projection on the travelling nut on the other 
screw, however, lifts this weighted lever whenever it has 
approached within a certain distance, and disengages the half 
thread, and approaching still further carries the nut on the 
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energises the magnetic clutches in succession, and thereby starts 


FRIDAY, November 9th (to-day). 
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front shaft with it. The latter also carries'a contact brush which 
moves over the contacts on the board itself, which put in circuit 
the magnetic clutches of the controllers. These contacts are во 
arranged that the motion of the contact nut from left to right— 
that is to say, the direction in which its own screw drives 1t— 


up the four motors one after the other, while its motion ih the 
reverse direction that is, when brought back by the other 
nut stops the motors by releasing the clutches. Thus the i 
front shaft is, so to speak, always ‘trying to start more pumps, 2 
and the back shaft, as the accumulator rises, 'endeavours to stop 


them, so that the number of motors running depends on the Um 
amount of water in the accumulator. A ratchet prevents it 
each controller from overrunning, and a weight attached ul 
to & cord moving over a pulley returns each one ‘to — 
its nörmal position as soon as its clutch is free. It should si 
bé pointed out that, owing to the constant speed of the m 
controller shaft, the motor resistances wil always be: cut um 
out at the same rate, no matter how fast the aecumulator 2 


empties, and also that it is impossible for one motor to be 


started up before the previous one is up to speed, as the start- 
ing nut moves forward at a constant speed when once started 


until it overtakes the controlling nut, во that excessive rushes 
of current are avoided. In thé installation described the accu- 
mulator can be completely filled in two minutes, and the time 
taken to start éach motor does not exceed 14 seconds with a 


running current of 110 amperes each and a starting current 
risingo about 300 amperes. : 


———— 


ARRANGEMENTS FOR THE WEEK. 


PHYSICAL SOCIETY. 

5 p.m. Ordinary Meeting at the Physics Laboratory, Royal College 
of Science, Imperial Institute-road, South Kensington. Agenda: 
„Exhibition and Description of Experiments Suitable for 
Students in a Physics Laboratory," by Mr. G. F. C. Searle. 


f Eecrro-Harmonic SOCIETY. ) 

8 p.m. „Ladies Night” Concert at Holborn Restaurant (King’s 
Hall. Chairman, Dr. В. T. Glazebrook, F. R. S. | 

SATURDAY, November 10th. 
BIRMINGHAM AND DISTRICT ELECTRIC CLUB. | 

7:30 p.m. Meeting at the Colonnade Hotel, New-street, Birmingham, 
Paper on Ате Lighting,” by Mr. T. W. Ewart. j 

GLASGOW TECHNICAL COLLEGE SCIENTIFIC SOCIETY. 

7:30 p.m. Meeting at the Glasgow and West of Scotland Technical 
College. George-street, Glasgow. Paper on Producer Gas 
Plants,” by Mr. F. J. Rowan. 

MONDAY, November 12th. ^w | 

INSTITUTION OF MECHANICAL ENGINEERS, GRADUATES’ ASSOCIATION. 

Sp.m. Meeting at Storey’s Gate, Westminster. Paper on Loco- 
motive Firing,” by Mr. Gaston de Launey. 

TUESDAY, November 13th. | f 

GLASGOW SECTION OF INSTITUTION OF ELECTRICAL ENGINEERS. 

8 p.m. Opening Meeting at the Lecture Hall, 207, Batb-street, Glas- 
gow. Paper on Some Phenomena of Commutation,” by 

Prof, F. G. Baily and Mr. W. 8. H. Cleghorn. 


| INSTITUTION oF CIVIL ENGINEERS. | 
8 p.m. Ordinary Meeting at Great George-street, Westminster. 
Papér on '' Bingle-phase Electric Traction," by Mr. Charles F. 
Jenkins. 
FARADAY SOCIETY. , 
8 p.m. Ordinary Meeting in the Library of the Institution of Elec- 
trical Engineers, 92, Victoria-street. Agenda: (1) * Some In- 
vestigations Relative to the Depreciation of Electrolytically- 
produced Solutions of Sodium Hypochlorite,” by Mr. W. Pollard 
Digby. (2) The Hermite Electralytic Process at Poplar," by Mr. 
Charles V, Biggs. (3) The Electro-Chemistry of Lead," by 
Mr. Alex. C. C. Cumming. 
WEDNESDAY. November 14th. 
^ INSTITUTION or ELECTRICAL ENGINEERS. 
7:30 p.m. Students’ Meeting in the Library of the Institution, 92, 
"^ Vieteria-street. Paper on The Electrical Industry at Home and 
Abyoal,” by Dr. C. V. Drysdale. | | 
___ ASSOCIATION OF ENGINEERS-IN-CHARGE. 
7:30 p.m, Meeting at St. Bride's Institute, Bride-lane, Fleet-street. 
Paper оп “ Indoor Illuminants," by Mr. J. Swinburne, F. R. S. 
FRIDAY, November 16th. Era af 
INSTITUTION or MECHANICAL ENGINEERS. 
.$p.m. Meeting, at the Institution, Storey’s Gate, St. James’ Park. 
Paper oh “Steam as a Motive Power for Public Service Vehicles,” 
by Mr. T. Clarkson. "S MILES LEO Б 
NORTHAMPTON INSTITUTE ENGINEERING SOCIETY. 
' 55 p.m. Meeting at the Institution, Clerkenwell... Paper on 
* Telephone Sub-Station Instruments," by Mr, F. Germann. 
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ВЕКИ > supply. It follows that O, = 3C and copper don CIR сура 
BINGLE-PHASE CURRENTS FROM THREE-PHASE ‘or three times the amount (3R x C*) representing tht loss i 
| P | the machine is supplying three-phase currents, | 
BY ALFRED STILL. ^' Case 2, using two phaaes, as per Fig. 2:— - 


In cases where single-phase currents are required for lighting |. - Output = С, x V3E-8EC; 
or other special. purposes, in addition to the balanced three- | hence, C. ¥ 3C, 
phase. currents for power purposes, off 4 three-phase supply, | and ‘copper loss =C} x 2R 
the single-phase current may be obtained. from, connections - «CR 
across one-phase only, or between any. one terminal and а AS (8R x C) 
fourth uetor returning to the neutral point, if the gene- А T a 
rator windings are star-connected. It is also possible, by.] Case 3, using three phases, as per Fig. 8:— 


"SUPPLY. 


1 


working through transformers, to obtain the. sin le-phase |. Output = C, x 2E = 3EC ; 
current by. utilising two, or even all three of the primary. h 8 . 
phases ; and it is the relative efficiencies of alternative arrange- | hence, С, = 50 | 
ments involving the use of one, two or three-phase windings ina copper loss C? x 3R 
8 


on the primary side of such transformers which the present 9 
article mainly deals with. | | ~ times (3R x Сз) | 
= two and а quarter times (8R x Сз). 


À comparison of these relative copper losses shows that- 
case 2 gives the best results. It is, however, important to 
bear in mind that only in case 3 is the copper in the armature. 
fully utilised; and the local heating of the coils will be greater 
for case 2 than for case 3, while for case 1 the heat dis- 
sipated by the single set of coils in use is nine times what it 


o : | would be, in any one hase, if the machine were delivering the 
[e E volu --- d same total power in the form of three-phase currents. 
; E This point regarding the amount of material in use is the 
Tia. 1. | Fig. 2. cause of the probleni being somewhat different when considering 


the losses in a transformer designed for providing single-phase 
current from 4 three-phase supply. 

If it is not possible to alter the connections between the 
windings on the enerator, as, for instance, when it is required 


It will be advisable, in the first place, to briefly consider the 
results of' takin ‘single-phase currents only from a three-phase 
generator by utilising either one, two or three of the armature 
windings, | 
| Single-phase Currents from Three-phase Generator.—The dia- 

gram (Pig. 1) shows the relative magnitudes of, and the phase 
angles between, the E.M F's in the windings of a three-phase 
generator.. Тһе vectors AB, BC and СА are all equal in 
length and. represent. E volta; and, when the direction 

of the arrows is taken into account, it will be seen that 

the phase angle between ‘any two vectors is 120 deg., or 
| e one-third of & complete period. 
The three methods of combining 
the windings in order to obtain 
single-phase currents are as follows: 
_ 1. One phase only is used, such as 
CA in Fig. 1, giving E volts, 


Case 1.— The primary current being taken from one phase 
only, the transformer required will be of the ordinary single- 
phase type, as indicated in Fig. 4. 

If N isthe total magnetic flux in the cores, and T the number 
of turns on each of the two bobbins (which are supposed to 
be connected in series), the volts generated in the windings: 
at constant frequency are represented by the expression 
2(KNT) x C, where C stands for the current in the windings 
and K is a multiplier of constant value. 


Ро, 3. 


2. Tw With regard to the copper loss, the total length and cross- 
Fig. оа section of the wire in the sinding will be assumed constant 
UE 3E pin in all cases, and we may, therefore, write copper loss ос C*. 

3. АЈ thee Let us represent the actual loss for case 1 by the number 3 for 

ig Ed; convenience when comparing the results with those obtained 


for the generator under similar conditions. 

Case 2.— The arrangement of the transformer will now have 
to be as indicated in Fig. ö—that is to say, the iron circuit will 
have three cores of e ual section, twoof which only will be wound. 

The section of the cores under the windings will now be 
smaller than in case 1, if the total weight of iron stampings is 
to remain unaltered. No-accurate calculation is possible, but 
a close approximation will be obtained if we assume the cross- 
section of the cores in Fig. 5 to be three-quarter times the 
section in Fig. 4. Then, for the same hysteresis and eddy- 
current loss (¢¢., for the same magnetic induction per square 
inch of cross-section), the total magnetic flux in each core 
must now be N,—0-75N. Again, as regards the windings, 
the édie being smaller in section, the number of turns T, on 
each bobbin will be greater than in the previous case: the 


t ig to 8 . А ч 
rer ` ^ bined with AB 
ЙЧ m ns BB 2E as the pressure available at terminals. 
calculate e total ouiput to be the same in al] cases, and 


' l 
lic stands f 
ndings, and E ^ 


$t of ~~; and if B is the resistance of an 
tus 1 windings, the copper loss would be SR x C; 
With the 8 quantity unity for the purpose of comparison 
output. as а single-phase machine giving the same total 
Adee жоу: -t 


ase ө 
The l, using One phaso only: 


current 1X E must equal 3EC, where C, stands for th 
taken off ong Set of coils only, to give the Hicl ohare 
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Three-phase and Single-phase 
Currents Simultaneously.—The arrangement for case 1 wo 

be as indicated in Figs. 7 and 8, the former of which shows the 
single-phase transformer taking the current off one phase only 
(phase 3 in the diagram), while the latter 1s the vector 


———————— 

exact proportion will depend. upon the size and design of the 
transformer, but we may take it that T, — 1T if the total 
length and cross-section: of the wire (and therefore its weight 
and resistance) are to remain as before. Then, if C, is the 
current in the windings, we may write :— 


Output = V (KNIT) x O. 
VSK NK OTN Xx LIT x C. 


represent the pressures across the three phases, and С,, C, and 
C, are the currents. in each of the three (delta connected) 


= 1:43(KNT) x, ; nerator windings due to the (balanced) three-phase load. 
for th taa 1 he power factor of the three-phase load, both in this and the 
hence, for the same output sa m eMe s following example, is assumed to be 0-866, w 
О, = _2 су angle between current and. E.M.F. vectors exact] 
148 The single-phase load, being general 
=14С, to have a power factor of unity, and 
and copper loss X (1:4) to the transformer is, therefore, indicated by the vec 
=6 (approximately). ^ - re motor 
Case 3.—The iron circuit will be thé same as in case 2, but EP 1 load 
the three coils will be wound (see Fig. б), and the number of 
pria 
Fie, 5. Fro. 7. Га, 8. 


phase with the E.M.F. across AC. It follows that the tota 
current in the winding AC will be O., obtained by combining 
the vectors C, and C, (Fig. 8) in the usual way. 

The three-phase output = 3 EC, x 0:866 and the single-phase 


turns on each bobbin will, therefore, be reduced approximately 
in the proportion 2:3 ; hence, 


Output 3 (KN.x 5T») x €, 


а 2 | output =E x C, from which we see that for the condition of 

-2Kx0T75Nx 8х ITXC, d single- and three-phuse loads the value of the current 
| -1d(KNT)xO,; C, works out at C,— 2:6C,. ; ' i ] 

: For any other proportion o single- to three-phase output, 

and, tor eme output sa in vase f. the length of the vector C, would be modified accordingly, 

C= r1 while the vectors Ci, С, and C, remain unaltered. This is what 

tà an C has been done for the purpose of plotting the curves in Fig. 11, 


which will be again referred to later. ^ 

The total copper losses in the windings will clearly be equal 
to С,*В + CRT CR, where R stands for the resistance of any 
one of the three armature windings ; and as it is only the last 
quantity in this expression which wili vary with the variations 
in the amount of the single-phase load, it is an easy matter to 
draw the vector diagram (Fig. 8) for different values of the 
vector C, and then calculate the total C*R losses. 
Case 2.—The arrangement will now be as indicated in Figs. 9 
and 10, the former of which shows the single- phase current 


which makes copper loss = 8 X (1:82)?, 

= 10 (approximately). 
Comparing these figures with those giving the relative losses 
in the generator windings, when the machine is supplying 
single-phase current only, we see that, if the losses are the 
same for generator and transformer in case 1, they will be in 
the ratio 2:6 for case 2 and 2:25 : 10 for case 3. 

Considering thecombined losses in generator and transformer, 
there is clearly a gain in the arrangement of windings adopted 
in case 2 over that which utilises all three phases (case 3), 
because the losses are smaller in the former case, both for 
generator and transformer; but when comparing cases 1 and 2 
it is impossible to come to any definite conclusion of general 
application, since the transformer losses are: least for case 1, 
while the generator losses are least for case 2. | 

In order to ascertain what arrangement would result in the 
minimum total loss—i.e., the highest combined efficiency —it 
would be necessary to know the respective sizes of generator 
and transformer and the relative proportion of single to three- 
phase loads supplied simultaneously by the generator or group 
of generators. It is clear that in all cases where the three- 

hase load is large relatively to the single-phase output, it 
will be advantageous to use an ordinary single-phase trans: 
former connected across one phase only (case 1) for providing 
the required single-phase current, because, in this case, à con- 


Fic. 10. 


taken off the two transformers (or the two windings of & 
common transformer), these being connected in series in such 
а way as to give a resultant secondary pressure equal to /3 E 


number of turns in primary and secondary windings). In the 
siderable saving is effected in the transformer, while the | 701 diagram (Fig. 10) the single-phase current vector C, is 
additional CR losses in one phase of the generator windings combined with ine three-phase current vectors C, and C,, of 
would bear only a small proportion to the total generator phases 1 and 2 in the manner indicated, the direction of 
losses due to the three-phase load. C, being reversed before combining with the vector C, because 
In order to fix one's ideas on this point it will be advisable of the particular mode of transformer connections required. 

to examine the effect upon the generator losses of taking For the polyphase power we may write, as before :— 

single-phase currents in addition to three-phase currents from Three-phase output = x E x О, x0:866, and single-phase ow- 
the armature windings, both for case 1 and case 2.. It is not 
necessary to consider case 3, which involves the loading of all 
three phases with the single-phase current, since this method 


three-phase outputs, 
has been shown to be disadvantageous as regards both gene- | 


C. 3x 08650, 
v3 


rator and transformer. =1°5C 
22r) 17 
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(on the assumption of a 1:1 transforming ratio, or an equal 


pul = У ЗЕ х C,; hence, for the condition of equal single- and - 
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and for any other proportion of single-phase. output the 
length of this vector would be modified accordingly before 
combining with O, and C, to obtain the resultant vectors C, 
and C, representing the total current in. phases 1 and 2 
respectively. The current C, in phase 3 remains unaltered, 
whatever may be the single-phase load, provided the three- 


phase load does not vary; and the total copper losses are, 


therefore, proportional to the quantity 
С, T7043 +C}. 


Turning, now, to the curves shown in Fig. 11, these have all 


been plotted—as previously explained—from measurements 
and calculations based on the vector diagrams, Figs. 8 and 10. 
The upper full-line curve A refers to case 1, while the curve B 
refers to.case 2. In both cases the total copper losses in the 
generator 1 have been calculated for different values 


. single-phase output 
of the ratio three-phase output and the plotted results show 
that the losses for case 1—+.¢., when the single-phase load is 
taken off one phase only—are always greater than the total 
losses for case 2. As an example, when the single-phase out- 
put is four-tenths of the three-phase output, the total losses 
for case t will be about twice what the loss would be if 
there were no Egi act load superimposed on the (constant) 
three-phase load, while this multiplier for case 2 is about 1°85. 


CIR losses in generator windings. 


04 


06 08 1:0 12 l4 
Ratio of single-phase load to (constant) three-phase load 
Ето. 11. 
On the whole, an T0 
and B lie fairly d for the range considered, the curves A 


y close together, and one might be inclined to 
ae that the great saving in the cost of the transformer 
о e nearly all cases, be set against the small increase of 
Me er in the generator; but each case should be con- 
Pig. 11 wit own merita, and it is hoped that the curves of 
copper 94 0 greatly facilitate the calculation of the actual 
ary io koe т the generator. It is evidently merely neces- 
fall е actual C'R loss for the currents representin 
distance 0 Sia output—as indicated by the vertic 
total loss he 5. 11—and the curves will then permit of 
& 2, and for d readily ascertained for either case 1 or 
times the th or any additional single-phase output up to 1:4 
ree phase load. It must not be forgotten that the 
оп à power factor of 0:866 for the three-phase 


load 
; bat they will probably be found to give sufficiently 


accura 
Ths шато suit most conditions likely to arise in practice. 
closely with otted curve—which, it will 5 seen, agrees very 
total losses а B—has been plotted to show how the 
load being added increase if, instead of the single-phase 
merely inc . to the three-phase load, the latter were 
ero is one с 12 Ве Same Proportion. . 
this ig more point to which attention should be drawn, 
what misleadi à comparison of the curves A and B is some. 
ng, as these curves do not take into account the 


hate been of the armature coils, The two dotted curv 
a the рано to show, in each case, what is the CR jon 


Phase of the generator windings which carri 
total current ; and it will be Ses АНА. this loss, 


193 | 


for ease 1, when all the single-phase load is taken off one of the. 
three phases (see curve (1)), is very considerably in excess of the 
maximum loss per phase for case 2, as indicated by the lower 
dotted curve marked (2). This unequal distribution of the 
total C'R losses must be taken into account when the proposed 
output is large, as otherwise the local heating in the windings 
of the overloaded phase might be such as to injuretheinsulatioh. . 
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THE PICOU PERMEAMRTER. 


BY ALBERT CAMPBELL, В.А; 
(From the National Physical Laboratory.) 


Much ingenuity has been expended in devising apparatus 
for the commercial magnetic testing of iron, and instruments 
of several distinctly different types are in practical use for the 
purpose. In the ordinary ballistic method, which still must be 
regarded as the standard one, a closed magnetic circuit is used, 
formed entirely of the material to be „and this is uni- 
formly magnetised by a coil which has usually to be wound by 
hand on each specimen separately. In the other methods, 
however, where ease of manipulation and quickness of working 
are aimed at, such a complete and uniform magnetic circuit has 
not yet been found practicable, and this is for two reasons— 
in the first place, uniform rings are more wasteful of material, 
and perhaps more troublesome to make than rods or strips; 
and secondly, when the magnetic circuit need not be complete 
and uniform, it is easy to effect the magnetisation by means of 
ready wound coils of known numbers of turns. But the use of 
these non-uniform circuits brings with it much difficulty, for 
the measurements have very little meaning unless the H and 
B are practically uniform (and measurable) over at least a 
definite part of the test piece. Various expedients have been 
used to ensure this, but few of them appear so theoretically 
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satisfactory as the arrangement adopted in the permeameter of 
Mons. R. T. Picou, which I proceed to describe briefly. 
The arrangement of the magnetic circuit is shown in Fig. 1. 
The sample to be tested is in the form of a rod (or bundle 
of eoe A, of rectangular section, and is clamped between 
the iron yokes P and Q. These yokes are wound withequal mag- 
netising coils, and A is surrounded by an evenly-wound «ева. 
which can receive current from a circuit independent of those 
for P and Q. Let these circuits be designated the test primary 
and the yoke primaries respectively. On A, P and Q are also 
secondary windings, which can be connected to a ballistic 
galvanometer calibrated to measure flux-density. An ammeter 
18 inserted in each primary circuit, and the number of turns 
in the test primary is arranged so as to make H a simple 
multiple of the current—viz, H=2001,. It will be noticed 
that the currents used are relatively small the maximum 
value of I, being of the order of 0-5 to 1 ampere. | 
Each point on the H-B curve is obtained by the following 
procedure involving three operations :— E 
l. A small currenti, is passed through the yoke primaries 
connected in series in such a way that the magnetic circuits of 
the yokes are in series, giving flux as shown in Fig. I. The 
yoke flux is then gauged by a null method described below. 
(The magnetomotive force produced by i, maintains this flux 
through the reluctance of P, Q, four joints and the two ends 
of A, all in series, No flux passes along the bar, as its ends 
are at equal magnetic potentials.) TN | 
2. The connections of one of the yoke primary coils are 
reversed. This does not alter the current i, but it puts the 
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magnetic circuits of the yokes in parallel, causing the distribu- 


tion of flux shown in Fig. 9. .A small current, 1, is now sent 
through the magnetising coil of bar A, and gradually increased 
until the gauge shows that the yoke flux has been brought 
back to the value it had in operation 1. When this is the 
case it is clear that the M.M.F. due to i, suffices to maintain 
the fiux through the yokes, joints and short paths in each end 
of the bar (for this double path is practically equivalent to that 
in 1) ; therefore, the nearly uniform flux in the bar is due 
entirely to the M. M. F. caused by Is, and hence the corresponding 
Н is immediately known. 

3. The secondary coil on the rod is now connected to the 
ballistic galvanometer, and both I, and +, are simultaneously 


reversed. From the resulting throw. the flux. in the bar, and 
hence B, can be at once determined. Thus a pair of corre- 
sponding values of H and B are obtained. . The yoke current 
i, is then altered and, by repeating the above operations, à 
second point on the H-B curve is found, and so on until the 
complete curve has been drawn. 

It now remains to describe the arrangement used for gauging 
the yoke flux and ensuring that it shall be exactly restored in 
the second operation. The primary cireuits of the yokes are 
in series with the primary of a small transformer whose 
magnetic circuit has a small variable air-gap that can be 
delicately adjusted by means of a screw with a milled head. 
The secondary coil of this transformer is in series with the 
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yoke secondaries, but in reverse direction, 80 that its induced 
E. M.F. opposes theirs. - If this composite secondary circuit be 
connected to a galvanometer, for a definite value of the yoke 
primary current the air-gap can be so set that there is no 
throw of the galvanometer needle when this current 1$ 
reversed ; and, as long as the air-gap is left in that setting, 
the combination forms à ready means of gauging the yoke 
fux and ensuring that its value in operation 2 has been 
brought back exactly to what it was in 1. To make the 
gauging more exact, instead of an ordinary reversing key à 
rotating commutator is used similar to that of a secohmmeter. 


THE ELECTRICIAN, NOVEMBER 9, 1906. 


The commutator is turned py hand sufficiently quickly to give 
a steady deflection on the galvanometer, and this defléction is 
reduced to zero by setting the air-gap, as already described. 
The commutator has also a separate pair of segments by which 
in operation 2 the magnetising current of the bar A is 
reversed simultaneously: with the yoke currents. | 

» The changes of connections for the successive operations, 
which appear somewhat complicated on paper; are easily 
carried out by a couple of small change-over switches whose 
handles project from the case of the instrument. 

Fig. 9 is an outside view of the permeameter, while Fig. 4 
shows the inside containing the rotating commutator, the 
adjustable, transformer, aud the change-over switches. 

Before proceeding to describe the tests to which the instru- 
ment was subjected, I should first remark that, from the 
theory and construction of the permeameter, the results given 
by it are perhaps as likely to be correct as those given by the 
other methods with which it was compared. 

Two methods of test Were employed. In, the first of these 
a sheet of soft mild steel was cut up into long strips ; the alter- 
nate strips Were bent into a ring of about 13cm. diameter, 
while the others were cut into lengths and made into a bundle 
suitable for the permeameter. The ring and the bundle were 
then packed together (with bone ash) into à cast-iron box and 
annealed at 680°C. to 700°C. in a muffle furnace. The ring 
was tested by the ballistic method and the bundle by the 
permeameter. 
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The other test consisted of a comparison of results given by 
the permeameter and by Ewing's small yoke method respectively. 
Several rods and tubes whose H-B curves had been carefully 
determined by the latter method were tested with the per- 
meameter. As these test pieces were of round section they had 
to be fixed in the flat jaws of the instrument by inserting four 
small blocks of soft iron grooved in such a way as to ensure = 
good magnetic joint To use the instrument with this addition 
is, of course, not the normal way, and this must be borne in 
mind in criticizing the results obtained. | 

The results of à number of the tests are shown in the 
curves of Fig. 5, in which the full lines refer to the permea- 
meter and the dotted to the other methods. To keep the 
diagram clearer the curves for the mild &teel tube have been 
plotted showing the apparent“ B only—i.¢., the B calculated 
on the supposition that the cross-section is that of a rod whose 
diameter is the same as the outer diameter of the tube. It 
will be noticed that the agreement between these curves is, on 
the whole, satisfactory. [n all these cases no difficulty was 
experienced in getting à good balance on the galvanometer in 
operation 2. It is pointed out in the makers description, 
however, that in the case of solid rods a difficulty often arises 
due to the “magnetic viscosity” of the material. The 
magnetic flux in the rod has а time lag behind that in 


the yokes, rising and falling more slowly, and hence the 
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point at which balance is obtained depends on the speed 
at which the commutator is turned. To get over this 
difficulty the makers recommend that the commutator be 
turned very slowly and the current adjusted until the suc- 
cessive galvanometer throws, alternately positive and negative, 
become equal. Fig. 6 illustrates a case of this kind. The 
sample tested was one of the very soft iron rods supplied as 
standards with the Ewing permeahility bridge, the dotted 
line showing the results of test by the small yoke method. As 
will be seen, the two methods here show considerable dis- 
agreement not easily explained. It may be partly due to the 
use of the special packing pieces and to the fact that the rod 
projected somewhat beyond the clamps, which would tend to 
prodace leakage of flux. The divergence of the two curves, 
at all events, tends to emphasise the fact that the occurrence 
of “magnetic viscosity ” considerably complicates the problems 
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of magnetic testing, and is of practical importance when the 
magnetic cycle is carried out quickly, as, for example, in an 
ordinary transformer. In conclusion, I have to thank Mr. 
J. H. Agar Baugh for kindly lending us the permeameter and 
giving permission to publish the results. 
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EXPERIMENTS WITH HIGH POTENTIALS. 
BY E. JONA. 


During the congress held recently in Milan by the Italian 
Electrotechnic Association I made some experiments with 
exceedingly high potentials on cables and aerial lines in Messrs. 
Pirelli’s pavilion at the Milan Exhibition. 

For these experiments a 200 H.P. transformer has been built 
ander my direction in Messrs. Pirelli's works. The primary is 
Wound for 160 volts, and fed direct from the town mains. The 
secondary is wound in two similar groups of coils, which can 
: „ in series or in parallel. A potential of 320, 000 

0 ts or 160,000 volts can be respectively obtained. 
tial y 72005 of one of my electrostatic kilovoltmeters* a poten- 

„ volts could be directly measured. For higher 
кан lals the voltmeter could be joined up to опе of the 

mal of the transformer, and to the middle point of it, 


measuring in this manner half the total volta e available at 
the terminals of the secondary. i 


m had t ољ High-tension Cables.—In Messrs. Pirelli’s 
of extra hi been placed two drums, each wound with a length 
а ө 1gh-tension cable 120 metres long. The cable, shown 
layers of diet (Fig. 1) is of the type insulated with various 
=p ifferent dielectrics, partly vuleanised indiarubber, 
cations Sy, Eleetrostatio Voltmeter for 200,000 Volts,” Atti Asso- 


алап El Totecnica Italiana, June 9, 1905. See also Semenza, “An 
1905, *il Laboratory,” Electrical World and Engineer, March 11, 
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partly paper, and sheathed in lead, such as I described at the 
Electrical Congress of St. Louis.* One of the ends of each of 
these two coils was joined up to one of the terminals of the 
secondary of the transformer (connected in parallel) ; the other 
two ends were joined to a number of vacuum tubes connected 
in series and so shaped as to form the words 150, 000 volts.” 
A small condenser was also placed in series with the vacuum 
tubes. The condenser was formed by two movable copper 
discs separated by a disc of ebonite ; the distance between thc 
armatures (15cm. to 20cm.) could be regulated in order to 
adjust the current in tho tubes and thus to obtain good bril- 
liancy. This condenser was necessary, because tho impressed 
voltage was too high for the tubes. In this manner the cables 
formed part of an electric line working steadily at 150,000 volts. 
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Fio. 1. Full Size. 


A few sample lengths of 5 or 6 metres of this cable were 
successively tested to the point of breakdown. To accomplish 
this the ends of the cable had to be prepared with great care to 
obviate surface discharges. 

The tension could be gradually increased by means of a 
suitable resistance put in the primary. These samples broke 
down respectively at 208,000, 202,000 and 210,000 volte, ap- 
plied between the conductor and the lead sheathing. This 
shows a very high rigidity, because the conductor has about 
18 mm. diametor, while the total diameter over the insulation 
is 48 mm., thus giving a total thickness of dielectric of 15 mm. 


Fid. 2. Full Size. 


only. Itshould be observed that in these cables the copper 
strand is sheathed with lead, thus making the conductor abso- 
lutely cylindrical. That may produce a diminution in the 
potential gradient in the very first stratum of dieloctric of 
something like 20 to 30 per cent., or even mot e. пре 

Some samples of the cable recently laid by Messrs. Pirelli 
across the Lake of Garda, for the transmission of 6,000 kw., 
by three-phase currents at a pressure of 13,000 volts, from 
Ponale to Rovereto, we also tested to the point of breakdown. 


This cable (Fig. 2, full size) offers some interesting features. 
T 

Ў і bles." Transactions 
h-tension Ca Wel, IL. p. 550. 


„E. Jona, “ Insulating Materials in High-te 
of the International Congress of Bt. Louis, 1004, 
Industrie Electrique, December 10th to 25th, 1904. 

t Bee the above-cited Paper. 
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The stranded conductor of 75 sq. mm. is sheathed in a lead 
tube, and subsequently insulated by several layers of vulcanised 
indiarubber up to a total thickness of 5:5 mm. Then follows 
a coating of 1-2 mm. of gutta-percha to insure absolute imper- 
viousness to water. The core is then served with tanned jute 
and armoured with 18 steel wires of 3 mm. diameter. The 
cable is single cored, three similar cables forming a three-phase 
line. To avoid the effects of self-induction (fairly considerable 
in three separated steel-armoured cables) each stcel wire is 
previously wrapped with tarred hemp. Thus the magnetic 
and electric resistances of the cross-circuit are enormously in- 
creased, and the drop of pressure due to self-induction— accord- 
ing to the results of my experiments—has been reduced to 
the same order of magnitude as the drop due to the ohmic 
resistance. We may remark that these two losses of potential 
are not in phase, and that, therefore, their resultant is smaller 
than their algebraic sum, and in practice becomes negligible. 
Samples of this cable were tested up to 100,000 volts between 
the conductor and the sheathing. Violent sparks then sprung 
between the conductor and the sheathing, running along the 
surface of the dielectric, but the cable withstood this pressure. 
It was not possible to further increase the voltage, owing to 
this sparking. 


Fio. 3. 


d on Aerial Lines.—In the garden near the pavilion 
had been erected an aerial two-wired line, carried by large 
porcelain insulators made by Messrs. Richard Ginori. These 
insulators are the biggest actually made to supply lines for 
60,000 volts and tested up to 160,000 volts. They have four 
petticoats, 40 cm. in height and 82cm. diameter. The line 
wires were hung 1:60 metres apart, and were constituted by 
copper strands of various diameter—namely, 20, 40, 80 and 
100 sq. mm.—in order to show the difference of the brush dis- 
charge according to the diameters of the strand. The experi- 
ment was made at night. When 50,000 volts were reached 
the smallest wire of 20 sq mm. began to show brush discharge, 
while with the biggest of 100 sq. mm. the brush discharge only 
began at 100,000 volts. The potential was then raised suc- 
cessively to 150,000, 200,000, 250,000 and 280,000 volts. At 
this potential the hiss of the line was very considerable ; from 
the insulators, lines, &c., there was a bright brush discharge. 
The electrostatic fields were so intense in all the neighbour- 
hood that sparks could be obtained from any insulated metallic 
mass, and any vacuum glass tube spontaneously lit up. At 
290,000 volts an arc sprang from one of the insulators and set 
fire to one of the wooden supports, thus closing the experiment. 

Rotary Spark-gap—aAnother experiment was made with a 
rotary spark-gap. The tension of the transformer having been 
lowered to 80,000 or 90,000 volts, was made to charge a 
battery of condensers. Two ebonite discs of 25 cm. radius, and 
at a distance from one another of 250 mm., had been fixed on 
the shaft of a three-phase motor. On the outer edge of the 


discs were two bronze rings, on which had been screwed two 
iron wires; the extremities of these were at a distance of 
50cm. from the shaft, and at a distance of 10cm. one from 
another. The coatings of the condensers were connected to 
these rings, and since the motor ran at a speed of 1,200 revs. 
per min. the speed at the spark-gap was 60 metres per second. 

One observed a brilliant circle of sparks that appeared to 
turn slowly in the opposite direction to that of the motor. 
The speed of this apparent rotation is the slip of the motor. 
It is needless to state that these violent and loud sparks were 
not in the best of harmony with the wireless telegraph station 
of the exhibition. | 

Fig. 3 gives a general view of the = 
arrangements for these experiments. |. ET 
At the top of Fig. 3 can be seen the A 
vacuum tubes, at the sides the two T 
drums with the cable wound on, and 
in the centre is the transformer, before 
which stands the voltmeter for 200,000 
volts. On the left-hand side can be 
seen the rotary spark-gap. Above the 
transformer, but rather to either side 
of it, are two big insulators carried 
by two iron poles. These insulators 
carry two self-induction coils, con- 
nected to the terminals of the secon- 
dary of the transformer. Their object 
is to stop the electrical oscillations 
formed by the sparks before they get 
to the transformer. 

Fig. 4 represents the electrostatic 
voltmeter for measuring potentials up 
to 200,000 volts. It measures the 
attractive force exerted by the lower * 
fixed plate, connected to one of the F IO. 4. 
terminals of the transformer, on a 
small movable plate, connected to the other terminal. The 
apparatus is filled with paraffin oil. The upper plate is 50 mm. 
in diameter and is at a distance of 280 mm. from the lower 
plate. The attractive force exerted on the upper plate at 
200,000 volts is 23 grammes. We are not accustomed to think 
of the attraction developed by electrostatic forces on such 
a small plate (20 вд. cm.) as being so considerable. 


Voltmelro per 200000 Valt | 
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| ` The conduit screwing shop, which is situated next to the 
THE NEW FACTORY OF THE SIMPLEX enamelling plant, is equipped with half a dozen patent screw- 
CONDUITS (LTD.). ing machines, driven by electric motors, and is capable of 


. turning out, 25,000 ft. of screwed tube a day. For enamelling, 
During the last few years the use of steel conduit for interior ; there are three large double ovens, each capable of stoving 
wiring has grown very much in favour, the preference being 220 lengths at a time. All stoves are gas heated, and the 
generally given to what is known as “ Simplex." The use of total capacity is 55,000 ft. a day. The dipping tanks are 
| vertical and sunk into the ground (as 
shown in Fig. 4), and each contains 
about 600 gallons of enamel, There 
is an overhead runway, on which the 
tube cages run on travellers, and from 
which they are lowered into the dip- 
ping tanks. 

All Simplex fittings undergo a pro- 
cess of sand blasting to remove any 
burrs and fins so as to ensure clean 
interiors. The shop for this purpose is 
equipped with a compressor, receiver 
and barrels, driven by a 10 Н.Р. electric 
| | i motor. ‘There is also electrically- 
Ре. tt Ў i driven machinery for finishing fittings 

before enamelling. 

There are in addition a pattern shop, 

a foundry and core-making shops. The 

foundry and annealing shop is fitted 

up for malleable iron, common iron 

and brass casting, and is equipped with 

seven of the newest types of moulding 

machines and core-making machines 

worked by hydraulic pressure. The head 

is maintained at 800 lb. per square inch 

by an accumulator; which is fed by a 

double-stroke force pump and driven 

by a 5H.P. electric motor. Two 

Fie. 1.—Enome Коом. cupolas are installed, each capable 
[ 
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| of melting 30 cwt. of iron per hour, 
this conduit is now so general that Simplex Conduits (Ltd.) | to which the air blast is supplied by a Roots’ blower driven 
have found it necessary to erect a new factory at Birmingham, | by a 20 ll. P. electric motor. In the core-making shops are 
covering an area of between 7,000 and 8,000 sq. yds., at a cost, | three core ovens with a capacity of 400 to 1,000 cores each, 
including equipment, of £28,000. The building is of brick, | 
vith Iron roof, and has been especially 
designed by the architects, Messrs. 
Mansell & Mansell, for the manufacture 
of conduits and accessories, 

The engine room comprises three gas 
engines of 80, 40 and 25 H. P. coupled by 
belting to three Taunton dynamosgiving 
à pressure of 110 volts. Town gas is 
used, as it is supplied at so low a price 
that it would not be worth while to 
put in producers. These machines 
supply current to 300 incandescent 

| and 20 are lamps, and also supply power 
| to motors in the outlying shops. Part 


and the usual sand mills and barrels are installed, driven 


of the driving, however, is by belting, 

and the shafting is provided with clutch 

couplings so that any department can 

e cut off reir if desired 

there is one large central shop from 

Чел, the smaller shops are divided off 

У Wooden partitions and galvanised 

| on netting. The fittings shop is 


elle * the usual machine tools, 
а ng our largescrew-cutting lathes 
nd muffle for tempering tools. In the 
| eis and serewing shop all the fittings 
| эе m g Screwed before enamell- 
| with e ; 18 purpose it is provided 
— "cd large capstan lathes and 

mbi. 1 err tube bonding | 
ihi dan a aoe to other machine Fra. 2.— Max МАСНІМЕ Өнор. 
| e power and hand 


presses for stampin 


n the instrum h | . : 
| distribute; ent shop the construction of main and sub- | separately by a 10 H.P. f 
nko boards is carried on, and boards are tested for | of two patent ovens capable of annealing 20 оа s pers and 
mental i T. portion of this shop is set apart for experi- There are, in addition, large stores for finis i о 
ork and for the preparation of samples for agents. fittings. These have direct access to the forwarding dep 


; motor. The annealing plant consists 
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ment where there are two entrances for goods, inwards and out- | the extent of £30,000 sale value, by which they are enabled 


wards. Above these departments are situated large offices 
and also large mess rooms for the men and for the staff. 


Fic. 3.—Switcusoarp SHOP. 


The various grades of conduit, solid-drawn, wireduct and 
brazed and ordinary simplex, are produced at a second factory 
which has been specially designed for the production of con- 
duits for electrical purposes, this factory being situated within 


Fic. 4.—Soxnpurr ENAMELLING SHOP, 


Rack of tubes in forcground have Leon “dipped” an- are draining, the rack in 


the background is about to be lowered i У і 
1 Of cou halt. nto the bosh Each rack carries about 100 


half a mile of the Simplex main factory, where all the finishing 
processes are carried out. 

The company usually employs from 250 to 300 hands and 
k eeps stocks of conduit material at the works and branches to 


to meet any demands. 

Considering that the company started only eight years ago, 
its progress has been rapid, the more 80 
when it is remembered that innovations in 
systems of wiring are not easily intro- 
duced. Branch offices have been opened 
in London, Manchester, Glasgow and 
Liverpool, and the Simplex system is also 
finding favour in other countries, which is 
assisted no doubt by a good record in 
international exhibitions, The managing 
director of the company is Mr. L. M. 
Waterhouse, to whom we are indebted 
for the particulars here given. 
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MAGNETIC MANGANESE ALLOYS.* 
BV E. TAKE. | 


Seven Heusler alloys were examined by 
magnetometer, dilatometer and calorimeter 
methods. One of these, containing 14:9 parts 
aluminium, 26:2 manganese, 57:8 copper, 1:8 
iron and minute traces of lead, showed the 
finest structure and the highest trans forma- 
tion temperature, lying between 260°C. and 
270°C. None of the alloys examined were 
artificially aged. 

The alloys were heated a few degrees 
beyond their critical temperatures. The 
ballistic observations showed that all 
the alloys assumed a condition of very 
unstable equilibrium. They also showed 
a very striking influence of their therntal history. Even the 
critical point itself is affected by previous treatment, every heat- 
ing up to the critical point and subsequent cooling having the effect 
of raising the critical point. This effect was specially noticeable in 
alloys containing 4 or 5 per cent. of lead, in which sudden jumps of 
the critical point through nearly 100 deg. were observed. 

The ferromagnetic susceptibility was found to be associated with 
a slight a:.omaly in the expansion, expressin ; itself as an anomalous 
contraction during heating and an expansion during cooling. But 
in many cases the expansion during the eooling over the critical 
point did not occur, and the greater density became permanent. 
In such cases the dilatometer failed to mark the critical point by 
any irregularity of expansion. 

Ine temperature hysteresis of the critical point varied from 5 to 
30 deg. The alloys containing lead showed a hysteresis not ex- 
ceeding 10 deg. before the jump in the critical point. 

On heating and cooling to an ordinary temperature, the suscepti- 
bility was sometimes increased and sometimes reduced. 

When, however, the heating was carried as far as 520 deg. some 
striking changes were observed. Decided anomalies of expansion 
were discovered in many cases above the critical point. These 
often could not be reversed by cooling to the ordinary temperature, 
so that permanent volume changes were produced. In most such 
cases there was a permanent loss, or at least а permanent reduction 
of the susceptibility, though in a few cases the susceptibility was in- 
creased. Attempts were made to restore the former susceptibility 
by cooling to — 189 deg. and magnetising cycles, but these had prac- 
tically no result. 

Whenever the irregularity of expansion was associated with the 
critical magnetic state it took the shape of a contraction on heating 
and an cxpansion on cooling. But this was often reversed when 
the anomaly occurred at a point above the critical point. Then the 
anomaly was often very much greater, and usually irreversible. 

The suggestion has been made that an atomic combination of 
manganese and aluminium of the formula MnAl is the magnetically 
‹ Песиуе factor in these alloys, the other metals simply acting as 
solvents. But on plotting the critical pointe for various proportions 
of Mnal, it is seen that the liws of dilute solutions, at all events, 
do not apply. | 

This iuay be due to the admixtures, or to free quantities of 
manganese and aluminium. The influence of these admixtures is 
still very obscure; lead appears to exert the greatest individual 
effect, but theoretical speculations should be postponed until more 
numerical data have been accumulated. The results, so far, show 
that the highest percentage of manganese does not necessarily 
secure the highest critical temperature. 

The author made & number of rough experiments with tin, anti- 
mony, and bismuth alloys of manganese, ranging from temperatures 
— 189 to 515 deg., but found no behaviour at a comparable with 
the Heusler alloys. 


* Abstracted from the Annalen der Physik, No. 10, 1906. 
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THE MULTIPLE UNIT SYSTEM ON THE RAILWAY 
FROM COLOGNE TO BONN.* 


BY PROF. R. RINKEL. 


| Very careful consideration was given to the choice of the mathod 
| of control to be adopted on this line. At present the heaviest trains 
consist of two cars fitted with motors and two trailers. 
quently the system in use on the Wannsee railway, and on the 
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operate the contactors, the motors on each carriage being capable 
of being connected in series or in parallel. "The controlling 
circuits are carried throughout the whole length of the train ; at 
the end of each carriage they terminate in a multiple connector 
which is suitably joined to the succeeding car by means of a short 
length of cable. Fig.2 shows the construction of the coupling con- 
nector. Fig. 3 is a drawing of one of the main contactors with 
magnetic blow-out. These switches have worked very well in prac- 
tice, and require very little attention. Care must, of course, be 
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| Overhead railway in Berlin seemed to present & simple solution. 

18 consists in the employment of a single controller ; the motors 
troll ; and the con- 
Toller can be used to connect the motors on the two cars either in 
series or in parallel with one another. In this way on the Wannsee 
TALWAy a current of 1,200 amperes at 750 volts is distributed to 


on each car are permanently connected in parallel 


Would take 600 amperes at 1,000 volts. 


for working it. 


* multiple unit system. 
$ pneumatic method of 
chackert 10 the first instance, 


the weight of tho trai i 
| Voltage ig invariable. 4 piis 
quite easily be lost in anoth 
| an electrical method of contol: 
еѕатв, Siemens Schuckert, and has 


Practice, ig 1 sh 8 

datte DI. ows the diagram of connections. 

voltage at ighing 150 kg. is used for making the contacts having а 
f and a capacity of 8 ampere-hours. 


and no magnetic blow. out. 
ine 18 Very easily worked, Heg 
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On the railway from Cologne to Bonn, which 

| passes along the banks of the Rhine, a train consisting of four cars 
Consequently, in this case 

| = controller would be of considerable Pa а sed uiri much 
Расе for housing it and the expenditure of much muscular energy 

of еы, A further objection to this system lies in the waut 

deal wit hi seeing that it could only with difficulty be adapted to 

eavier trains, and consequently it was decided to adopt 


As a matter of fact, loads and voltages will 
what is gained in one direction may 

The author, therefore, decided on 
which was worked out in detail by 


possible, having an insulation of 
This occupies very little 
^ and costs practically nothing for 
As battery controller energises the magnets which 


— - ——— 


Fic. 1, —DiaanAM OF CONNECTIONS. 


taken to see that plenty of space is left for the arc, which must be 
kept from contact with any metallic parts, and especially from 
such as are not connected to earth. These switches are mounted 
below the car and on the one side, where they are capable of being 
easily inspected, and where there is plenty of space available. With 
arrangements of this kind there seems to be no reason why still 
the current is 


Fra, 2.—Connectina COUPLER oF CONTROL CABLE. 


A very simple higher voltages should not be used. On the other hand, with high 


voltages, the construction of controllers of the type in use n tram- 
way cars is a very difficult problem, and in any case they always 
require constant examination and repair. „ ‚ 
The charging of the battery is carried out by putting it in series 
with the motor working the compressor; this obviously leads to 
some slight economy. If the pump motor is not working, a resis- 
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tance is inserted to replace it. A small controller is shown in 
Fig. 1 for the purpose of charging the battery and supplying the 
motor for the pump with current. Connections are made to a volt- 
meter so that the driver can see at a glance the condition of the 
battery. 

The general working of the system may be explained as follows. 
The battery excites the various solenoids, and as soon as the master 
controller is put to the forward or backward position, the automatic 
switches which are mounted on the roof of the car are closed, and 
the reverser, which connects the armatures and magnets of the 
motors in the right direction, is paeo in its proper position. The 
lever controlling the speed is at first locked, until the handle which 
determines the direction of motion is moved a little further, to cut 
out the solenoids of the automatic and reversing switches, when the 
resistances and series-parallel control can be regulated in the usual 
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way. The solenoids of the circuit-breaker and reverser are thus 
only momentarily energised, and both remain in one position until 
they are further moved by a fresh excitation of the solenoids. 
Owing to the interlocking of the two handles it becomes necessary 
for the driver to switch these solenoids out of circuit before he is 
able to put the train in motion. The speed is then controlled in 
the usual way by means of resistances on the series-parallel system. 
The resistances are formed of argentan wire, wound into coils on 
porcelain frameworks, and mounted on vulcanite insulators beneath 
the carriages. Each car is fitted with two overhead collectors in 
the form of a bow, and takes altogether a maximum of 150 amperes. 
A car fitted with a complete electrical equipment weighs about 
9 tons, but, as the form of design is novel, there is every likelihood 


of some improvement under this head when some experience has 
been bad under working conditions. 
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Royal Institution.— A general monthly meeting of the 
members of the Royal Institution was held yesterday afternoon 
(the 5th inst.), the Duke of Northumberland, K.G., President, 
in the chair. The special thanks of the members were returned 
to Dr. Albert P. Brubaker for his present of a portrait of the 


late Dr. Tyndall and to Mr. Hugh Spottiswoode for a gift of 
apparatus. 


Fic. 8.— DETAILS OF 


EFFECT OF IRON IN DISTORTING ALTERNATING: 
| СОВВЕНТ WAVE FORM.* 


BY FREDERICK BEDELL AND ELBERT B. TUTTLE. 


Introduction. 


One of the first studies of this subject was made by Ryan and 
Merritt[ who, from experimental curves of current and E.M.F., 
determined the hysteresis loop for the iron of a transformer. 
Steinmetz,: taking certain hysteresis loops and assuming & sinusoidal 
E.M.F., has determined the complex current wave for & large 
number of cases. | 

The purpose of the present Writers is to study more fully the rela. 
tion between the harmonics introduced by iron into the current 
wave and the hysteresis loop of the iron 
to which these harmonics are due. The 
condition that hysteresis in iron causes 
it to absorb rather than to give out 
energy, at once renders certain harmonics 
impossible. The fact that the current can 
have a marimum value only coincident with 
the maximum value of induction in the iron 
is likewise а limitation. Again, the fact that 
after saturation the permeability decreases 
with the increase of the induction is a further 
limitation. | 

In case of a sine E.M.F. and a complex 
current wave due to iron, the harmonics in 
the current wave (being 8, 5, 7, &c., times the 
frequency of the E.M.F.) can represent no 
power. Any power must accordingly come 
from that part of the complex current wave 
which is of the same frequency as the E.M.F. 
If this current lagged 90 deg. behind the 
E.M.F., as it does with no iron present, there 
would be no power. But the current of 
fundamental frequency is shifted ahead by 
an angle, V, of hysteretic advance due to the 
iron, so that it lags less than 90 deg. behind 
the E.M.F.; consequently it represents power, 
this being the power expended in hysteresis. 

The current of fundamental frequency 
which we are to consider might be taken 
either as the fundamental sine curve, as We 
analyse the current into components of 1, 8, 
5, times the frequency, or as the equivalent 


: sine curve, which is & sine curve equivalent 
сери. in its effect to the fundamental and higher 
harmonics combined. 

Effect of Third Harmonic. 
From Faraday's law, e ae — id it follows that if the 


E.M.F. impressed upon a coil be sinusoidal, the magnetic flux 
threading the coil will likewise be sinusoidal, and in phase 90 deg. 
behind the E M.F. This is true whether the coil embraces iron or not. 

If the coil does not embrace iron, the current likewise is sinusoidal, 
and 90 deg. behind the E.M.F. ; the flux is in phase with the current, 
and proportional to it (see Fig. 1). We may then write 


The inductance L is constant, and hence the induction В ів pro- 
portional to current 7 and magnetising force H, permeability being 
constant. The hysteresis “loop ” plotted between B and H becomes 
then a straight line. 

With iron present, inductance and permeability are not constant. 
The induction B is no longer proportional to the current i and 
magnetising force H, and with induction B sinusoidal (due to sine 
impressed E. M. F.), the current d is not sinusoidal, but distorted as 
in Fig. 2. Since B and H are no longer proportional, instead of a 
straight line we have the hystere sis loop repres:nting their cyclic 
variation. 

In the following work we shall deal with the fundamental and 
third harmonic only. The process will be to assume successively 
definite relative amplitudes and phase posit' ons for these and build 
up the complex current wave. From this complex wave of current 
and the sine wave of flux the hysteresis loop which would cause such 
a current is determined. 

The equation for the current is 


i= sin о? + В sin (Bwt + 0). 


en gi ыш мылы a E E ышш тшш 
* Abstract of a Paper read before the American Institute of Electrical 
Engineers. 


t Trans., A. I. E. E., Vol. VII., p. 1. 
* Steinmetz: Alternating Current Phenomena, Caap. X. 
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itude of the third harmonic is 8 (taking the fundamenta] 

| D ed 6 is ite phase angle, t9 indicating an advance, and — 0 

i s lagging of the origin of the harmonic relatively to the origin of the 
al. 

ore a typical case represented in Fig. 2. The assumed 

fundamental and third harmonic of the current are represented by 

dotted curves. Here the amplitude of the harmonic is taken to be 

p=:0°22 (the amplitude of the fundamental being unity) and Ө is 

taken to be --45 deg. The maximum of the current wave neces- 

sarily coincides in time with the maximum of the induction (for in 

s hysteresis loop the maximum H coincides with the maximum B.. 

The sinusoidal flux, in accordance with Faraday's law, is 90 deg. 

behind the sinusoidal E.M.F.; accordingly, the maximum of the 

induction, and hence of the current, is 90 deg. behind the E.M.F. 

It will be noted, however, that the fundamental of the current wave 

has its maximum in advance of the maximum of the complex wave 


THE SiNUBOIDAL E.M.F. E WAEN NO IRON IS PRESENT. 


by an angle, y, the hysteretic angle of advance, in this case equal 

to 29° 28. The fundamental current wave lags then 90 deg. — y 

behind the E. M.F. and represents power consumed by hysteresis, 

with à power factor cos (90 deg. — Ф) = sin v. 

If 0, the phase angle of the harmonic, is between 0 and 180 deg., 

We find that the right-hand side of the complex current wave 
will have a hump, as in Fig. 2. The fundamental will be advanced 
| lo the left во as to lag less than 90 deg. behind the E. M. F. repre- 


| Fic. 1.—Sincsomat Con RENT I AND Inpuction B, Laactna 90° BEHIND 


senting power taken by hysteresis—a possible case. E 
If, however, 0 is between 180 deg. and 860 deg., that is, if the 
onic is made to be behind instead of in advance of the funda. 
: mental, the hump on the current curve will be found on the left, 


Fi. 2—Cowprex Correst I AND INDUCTION B, wma Махімом 
Valens 90° BEHIND SiNUSOIDAL E. M. F. WHEN IRON 18 Present. THE 


FowpAwENTAL (F) Sine ConvR or Currant Laas (90-:) DEGREES 
Braixp E, 


med the fundamental will be shifted to the right so as to lag more 
h 90 deg. behind the E. M. F., representing power given out by 
ysteresis—an impossible case. In this case the hysteresis loop 
would needs be traversed in the reverse direction from the actual 
ou Der clockwise direction and its area would represent work given 
шы Cycle. Fig. 2 turned upside down would represent such a 


| Derivation of Hysteresis Loop. 

| d hysteresis loop consists in plotting corresponding values of B 

i iod in rectangular co ordinates. A hysteresis loop corresponding 
l 9 curves of Fig. 2 is accordingly readily plotted. H is directly 
de H. aun to I, and hence the curve for I may be taken as a curve 
tha sare responding values of H and B are taken directly from 
the h es in Fig. 2 and plotted in rectangular co-ordinates to give 

е ysteresis loop of Fig. 8. 
rent, T, ua rotation is this: we arbitrarily assume a complex cur- 
sinusoidal; Ay of a fundamental and third harmonic, Fig. 2. The 
The h induction B and E. M. F. will then be as shown in Fig. 2. 


shown in Fig 3. which would produce the assumed distortion is 


When 0- d . 
line; the аз €g., or 180 deg., the hysteresis loop becomes a curved 
ш ding and descending curves coincide and enclose no 


Di. 
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area, representing therefore no hysteresis loss, although the per- 
meability varies. 
are impossible limitin 
more than O deg. and 
shown later that Ө must bo greater than 80 deg., and that all the 
curves in Fig. 10 (corresponding to values of 0 from 0 deg. to 30 deg.) 


These cases are shown in Figs. 5 and 9. They 
cases; the angle Ө must accordingly be 


ess than 180deg., and positive. It will be 


are impossible. 


Limiting Values of Amplitude of Harmonic and of Hysteretic 
Displacement. 

It will be found that for 0 —0 deg. the amplitude В of the ha- 
monic cannot be greater than z, and for 0—180 de „the value 
of B cannot be more than 3, the fundamental being talon as unity. 
The limiting possible values of 8 for various values of 0 are shown 
in Fig. 4. If 8 exceeded the limiting value, the resultant current 
would have two maxima in a half cycle. This is impossible, as it 
would mean corresponding maxima in the values of H. This would 
cause H to have four maxima per cycle, while B has but two. 


Fic. 3.—Hystergsts Loop ConnEsPONDING TO Fio. 2. 


Curve үл, in Fig. 4, shows the greatest possible values of the 
angle of hysteretic advance for various values of Ө, this curve cor- 
responding tolimiting values of g given in curve В. Other values 
of В will give a smaller value for v, as shown in curve Vi, which 
shows / for 8 = > for all values of Ө. It is sean that in no case can 
be greater than 80 deg. l | 

For the method for determining the limiting value of 8, and also 
for V^, we are indebted to Prof. James McMahon. 

The curves in Figs. 5 to 9 show a few examples of the complex cur- 
rent waves resulting from a fundamental and third harmonic in 
various phase positions from 0 to 180 deg., the amplitude of the 
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Fic. 4.—LiMtriNG VALUES OF jJ (AMPLITUDE OF THE THIRV HARMONIC) 

AND y (HysTkRETIC DISPLACEMENT) ков VaRiOCS PHASE Positions OF THIRD 


HARMONIC. 
harmonic being in all cases the greatest possible according to values 


for 8 shown in Fig. 4. The data referring to these curves are given 
in Table I. 


0 


Table I. - Dat: Relative to Curves in Figs. 5 to 9. | КЕ 

Curve No 6 B a y I I 
5 111 0 N . 8890 

5 0° 0111 0 0 1:006 0 

6 30° 0193 29" 33“ 80° ‚ 1:019 185 

7 90° 0 283 19° 86 20° 30 1-039 ue 

8 135* 0:321 10° 12 10 45 1 050 1 370 

9 180 0:383 0” 0 1:053 1:3 


0 is the phase relation of the third harmonic to the fundamental at the 
origin. | 
8 is the ratio of the maximum ordinates o 


h onic (critical value). f : 
Yi the phase a ш between the maxima of the distorted and 


fundamental curves. | 
"90 - y is lag of funda nental component of current eee E.M.F 
90 - a is lag of equivalent sine current behind E. M.F. and distorted 
I and І are the maxima of the equivalent sine d balag aair: 
curve, respectively, the maximum value of the fandamen 


f the fundamental and third 
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The amount of shifting to the left of the fundamental (the hyste- 
retic advance) is readily observed in each case, this being y. The 
hysteretic angle y increascs with hysteresis loss, the power factor 
for hysteresis being сов J. In Figs. 5 and 9, for 0=0 and 180 deg., 
is О and the maxima of the fundamental and complex waves аге 
coincident; hence power consumed by hysteresis is zero. Hyste- 
resis loops for a number of values of Ө are shown in Figs. 10 and 
11. The loops for 0— O and 0 ~ 160 deg. have no area, which like- 
wise indicates that the power consumed by the hysteresis is zero. 
The tpward turn of the loops, when Ө is less than 30 deg., shows 
these cases to be impossible; for they would indicate an increase 
instead of decrease in the permeability for increasing values of induc- 
tion beyond saturation. Possible values of 0 must accordingly be 
between 30 and 180 deg. 


Relation between Area of Hysteresis Loop and Angle of 
Hysteretic Displacement. 


Since only the fundamental in the current wave represents 
power, and the harmonics are wattless, we have the same power 
represented by the fundamental as by the complex wave. Hence, if 
values of H be taken ſrom the fundamental current curve, and a 


Fic. 5.—COMPLEX Current Curve, FUNDAMENTAL 
AND THIRD HARMONIC FOR 0=0. 


Fia. 8.— COMPLEX CURRENT CURVE, FUNDAMENTAL 
AND THIRD Harmonic Fon 0 135°. 


hysteresis loop plotted, it will have the same area as though H were 
taken from the complex wave, as was done in deriving the loops in 
Figs. 10 and 11. In this case, however, with H as well as B 
sinusoidal, the hysteresis loop would form an ellipse, the area of 
which can be shown to be 
А =тХҮ sin v. 

Here X and Y represent the maximum values of the sinusoidal mag- 
netising force H and induction B respectively. 

As has just been shown, the area of this ellipse can likewise be 
taken as the area of the loop when the complex wave of current is 
taken. It at once follows that 


sin y= A =1 , A Р Nl : A ; r 
TNY т NY X т NY F 
Here F is the maximum value of the fundamental and I’ the maxi- 
mum value of the complex current wave, X and X' being correspond. 
ing values of magnetising force. X'Y is the area of the rectangle 
enclosing the hysteresis loop. 


For ne write p; and for И write f. 

For any hysteresis loop the value of the hysteretic advance may 
then be derived from the following expression :— 

| Sin Y =pfjr, 

where p is the tatio of the area of the hysteresis lcop to the en- 
closing rectangle, and f is a form factor—the ratio of the maxi. 
mum values of the complex and furdamental current waves. If 
the result depended upon p only, hysteretic advance could be readily 
and directly determined from area of the, hysteresis loop. The 
results are modified, however, by the presence of f, which is unsatis- 
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Fic, 6.— CoMpLEX CURRENT CURVE, FUNDA- 
MENTAL AND THIRD HARMONIC FOR 0 = 50°. 


Ay 


Fic. 9.—CowPLEx Current Curve, Funpa- 
MENTAL AND THInD Harmonic For 0 = 180°, 
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factory, for it makes the direct determination in this way imp ossible. 
Table I. gives values of І for curves 5 to 9. 


Vector Representation of Complex Current. 

Without iron, where current as well as E.M.F. is sinusoidal, as 
shown in Fig. 1, the vector representation of these quantities as 
lines in a plane is well known. | 

Let us take, however, such а case as shown in Fig. 2, in which 


| the E.M.F. E is sinusoidal, and the current I, on account of iron, 


is complex, being composed of a fundamental, F, and third har- 
monic, Q, 

Considering first the fundamental F, this may be considered as 
composed of two components, Fig 12, a power component, P, in 
phase with E, and a quadrature or wattless component ©, at right 
angles to E—that is, F= VP?+Q:?. These quantities E, F, P, and 
Q, are all sine functions of the same frequency and are graphically 
represented in one plane. The induction B is in the direction of 
Q, and is also & sine function of fundamental frequency. The 
fundamental F lags behind E by an angle 90— \ (as in Fig. 2); y 
is the angle between Q, (or B) and F. In Fig. 12 and iw discussion 
all quantities represent virtual or square root of mean square values. 


Fic. 7.— CoMPLEx CURRENT CURVE, FUNDAMENTAL 
AND THIRD HARMONIC FOR 0 = 90°. 


_—— 


Ета. 10.—H vsrERESIS Loops. 0 = 30? or less, 
5 -@=0°, 6-0 225, 7-0=5", 8- = 20 9 – 0 50. 


The harmonic Q, has no power component in phase with E; it is 
entirely wattless, as has been shown, &nd henceis to be represented 
graphically in quadrature to E. But it may be shown“ that 
I-,/F'--Q;, which corresponds to a graphical construction in 
which Q, and F are two sides of a rectangle and I the diagonal. 
As Q, is thus at right angle: to both E and F, it is drawn in the 
third dimension at right angles to the plane of fundamental fre- 
quency in which lie E, F, P, and Q,. | 

„Tre total current is І, the diagonal of the rectangular parallelo- 
piped. I is the equivalent sine wave representing the complex 
current. In phase it is as represented in Fig. 12, lagging behind E 
by an angle 90 – а. In magnitude it is such as to have the same 
square root of mean square value as the complex wave. We have 
seen that I= FTT O. 

We also have I= ,/P?+Q,7+Q,*. 

In the usual treatment confined to one plane the plane taken 
is the diagonal one in which lie E and I. The equivalent sine 
current I may be resolved into a power component, P, of "unda- 
mental frequency in phase with E, and an equivalent wattless 
component Q at right angles to E. The component Q is itself 
complex, consisting of two components each wattless—namely, 
Q, of fundamental frequency and the harmonic Q,. We have then 
Q= JT, and I= VQ. 

, Power is the product of E and P. Considering the fundamental 
sine curve, we have for power in terms of F: W = EF cos (90 — W). 

If we consider the equivalent sine curve, we have for power in 


terms of I: WE cos (90 a). 


* This is independent of the phase position 0 of the ‘harmonic, See 
F. Bedell, * The Principles of the Transformer," p. 391. | 


. THE ELECTRICIAN, 


NOVEMBER 9, 1906. 188 


is correct, the two expressions being practically identical. An 
ay к, small) would be made by confusing the funda- 
mental and equivalent sine curves, and interchanging the values of 
Fand I, or of V anda. It is seen that 
uns poscis. 
siny Г VHT 
For the curves in Figs. 5 to 18 the values for a and ү, are given in 
Table I.; also I, the maximum value of the equivalent sine wave. 
In constructing the curves, F has been taken as unity; then 
G -g (see table). 


Fic. 1l.—H vsrERB3IS Loops. 0 greater than 30°, 10 – 0 = 45°, 11 - 0 —90^, 
12—0 =135°, 15 - 06 180". 


The graphical construction of Fig. 12 will include the representa- 
tion of higher harmonics if we include them all in Q,; that is, in 
place of Q, we should have Q = VQ# +Q; .. . 9.2. Separately 
and collectively the harmonics are wattless, and are at right angles 
to both E and F. Their separate representation in three dimensions 
is not possible; for, in addition to being at right angles to E and F, 
each one should be at right angles to each other one, requiring an 
additional dimension for each harmonic above the third. This 
representation is, however, unnecessary, for, since all are wattless, 
their collective representation as one line, Q,, meets all requirements. 

If we are to represent all quantities in one plane only, the vector 
representation is correct for each frequency, and for the equivalent 


Fic. 12.—Vecror REPRESENTATION IN THNRRE DIMENSIONS OF A COMPLEX 
Ссввехт, E 18 Sixe E. M. F., Е з FUNDAMENTAL CURRENT, Qs REPRE- 
sents Нлвмомісв, лир I 18 THE EQUIVALENT SINE CURRENT. 


sine curve separately ; components of different frequencies so drawn 
are not to be combined vectorially, but are to be added by taking 
the square root of the sum of the soparate squares. 


Conclusion. 

We conclude that an alternating current is distorted when iron is 
present by the introduction of a third harmonic in advance of the 
fundamental by an angle 0 which is greater than 80 deg. and less 
than 180 deg. 

à Taking the fundamental aa unity, this harmonic cannot exceed a 
efinite value of about 0-192 for 0 = 30 deg., and 0:838 for 6=180 deg. 
e angle ү, of hysteretic advance due to the third harmonic can- 
not exceed 30 deg. 
har 703 the shape of the hysteresis loop obtained from the third 
in ponio only, itis concluded that iron introduces higher harmonics 
in addition to the third. 
Three dimensions, as Fig. 12, are required for the vector repre- 


sentation of the complex current wave. 


© Paper is followed by апа ix, i i 
investi ^ ppendix, in which Prof. J. McMahon 
Sir cea mathematically the condition separating the impossible 
fom th WO maxima and one minimum in the resu ting half wave 
е Possible case of one maximum and no minimum. 
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iu ectritcation of tho Swiss Railways.—According to calcu- 


Zeitscl ‚у, I5 Thormann in the Schweizerischen Elektrolechnischen 
еер up tr 1 80 200,000 H.P. would have to be developed to 
is җан» с on the entire railway system of the country . 
from the ques the utilisation of water power, the efficion y 
ow Irbines to the lines being taken at 45 per cent to 
or the most unfavourable conditions, 
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RECENT STORAGE BATTERY IMPROVEMENTS.“ 


BY SHERARD COWPER-COLES. 


The Alkali Nickel Cell.—No radical changes have been made in 
the electric accumulator in recent years which have come into 
practical use, and it is many years since alkali nickel cells were 
brought into prominent notice; although having many promising 
features they have not so far fulfilled the hopes entertained. The 
company, which controls the rights of the alkali nickel cell in 
Germany, has decided to abandon for the present the development 
of a nickel iron cell which would be superior to a lead cell with 
regard to durability and life. The best result obtained up to the 
present with an accumulator having the same weight as an average 
100 watt hour lead accumulator is 70 watt hours per kilogramme. 

Various Types оў Grids.—It will be necessary in dealing with the 
special forms of plates to be described to refer briefly to some of the 
principal types. The lead plates or grids for use as conductors of 
electricity and as carriers of active matter now in use may be 
classified under five general types, as shown in Fig. 1, which does 
not include the Thomassi, the Peto and Radford, the Niblett Solid, 
or the Panthode, as they have no grid or frame to support the active 
matter, and the electric conductors to the active matter are inde- 
pendent of the frames or supports. | 

А large number of modifications have been made in these five 
general types from time to time, but little change has been made in 
the general design, unless the Tudor negative box grid, type 4, is 
considered an exception, which is a sheet lead box, perforated with 
small holes placed close together, to retain the spongy lead which is 
of an extremely fragile and porous nature. In more recent practice 
the holes are made square and very much larger. It is claimed for 
this construction of battery that all parts of the active matter are 
brought into contact with the electrolyte. Rudolph Gahl, in a 
Paper recently read before the Colorado Scientific Society, expresses 
the opinion that the box negative marks a fresh era of improvement, 
as such negatives have & longer life than Planté positives, whereas 
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formerly the life of the battery was limited by the life of the negative 
plate. The latest Fulmen negative (of a design intermediate between 
type 1 aud type 2) consists of two semi-grids of antimony lead 
riveted together interlocking the active matter. The bars of each 
half-grid are triangular in cross-section, the bases of the triangles 
aro turned outwards and the apex inwards. Owing to the arrange- 
ment the active matter is firmly held, yet each pocket is isolated or 
separate, so that in case of shrinkage the risk of breakage is reduced 
to a minimum. " 
Thermo-Electric and Concentration Effects.--Thermo electricity 
has а considerable bearing on accumulators or secondary batteries, 
whether considered from the point of view of the electron theory 
which Drude and Riecke and Liebenow and others have propounded 
(to account for the thermo-electric force and other properties of 
metals), or from the point of view of Carhart and others, who have 
sought to show that all the effects in a voltaic cell have a ашо 
electric origin. Thermo-electric effects are intimately connecte 
with the reaction of the accumulator, and when more is known 
regarding thermo-electricity, it should lead to important develop- 
ments in the voltaic cell. There is no 1eason why, in the present 
state of knowledge ofthe subject (ond ашу that the ошон 
pressure theory will explain all cuncertration cells) a cell could no 
be designed in which the known cffects could be combined to Toe 
the output. Suppose it is assumed for the moment that the CE 
electric force of solution has nothing to do with the eee 
resulting from the difference of concentration, and that oy er 
disconnected, the thermo-electric, the concentration and the electro- 
chemical effects could still be combined. 3 
Ignition Type of Cell. — The obvious criticism is that w : 
tricity has to be a it can be far more efficiently done than 
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by. thermo-electric effects, and that when electricity has to be 
stored the additional generating effects are a complication. But 
there are many cases in which economy is not of primary import- 
ance, but where simplicity and convenience are. A conspicuous 
example is the ignition cell for motor cars, which is an industry of 
considerable importance, one company alone having sold over 40,000 
in 12 months. It might be possible by judicious choice of electrodes 
and electrolytes, and heating and cooling effects, to design a gene- 
rator which would fit in with the utilisation of the waste heat of the 
petrol engine. When, however, a motorist has his accumulator 
recharged he is not paying for current, but for labour and cor- 
venience ; suppose, for instance, he pays ls. to have a 40 ampere- 
hour 4 volt accumulator charged, only a fraction of the shilling is for 
current; the greater part stands for labour, convenience and profit. 
1 lb. of zine costs 2d. ог 3d., and represents several hundred 
ampere-hours, so that it will be seen that if a practical primary 
battery could be devised for ignition purposes it would be far 
cheaper than a storage battery. 

Cut-off Point of Discharge. The next point to which the author 
will draw attention is the cut off point of discharge. The author 
had recently to make tests on a new battery to determine its output 
and efficiency. As several batteries were to be compared at the 
same rates of discharge, it was important to determine at what 
point each should be considered discharged. It was found on com- 
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Fia. 2.—Cur-orr Pc ists ғов 70 А.Н. CELL, BASED on CONSTANT-CURRENT 
DISCHARGES, 


paring the figures given by various manufacturers, that each maker 
chooses arbitrary figures for stopping the discharges, hardly two 
manufacturers being in agreement. 

On Fig. 2 are plotted curves, each of which shows the points at 
which the discharge of a given make of cell is stopped at the 
various rates. Some of them use the same figure at all rates ; the 
inaccuracy of such a system is made apparent by the curve. From 
the figures obtained, it was considered necessary to fix a new 
graduated scale of P.D.s at which to cut off the discharges. 


There were two factors to be considered in fixing the suggested 
standard cut-off curve : (1) At a given rate, the difference of poten- 
tial below which the plate isinjured ; (2) at a given rate, the lowest 
voltage at which the cell can perform the work called for. When 
used for electrie lighting, for instance, the point of cut-off is fixed 
(unless regulating cells or boosters are used) by the lowest voltage 
which is sufficient to maintain a given difference of potential across 
the terminals of each lamp. 


The second consideration will, of course, be always limited by the 
first, the point below which the cell will be injured. Some point 
of agreement among the makers was then sought for, and was 
found at the 10-hour rate of discharge. Manufacturers all appear 
to agree that it does no injury to a cell to discharge it at a 10-hour 
rate down to 1-85 volts. This, then, was a starting point, and ex- 
periments had to be made to determine at what voltage at any 
given rate the cell would be in the same chemical condition thati t 
would be at a 10-hour rate at 1°85 volts. Take, for instance, a 
100 ampere-hour cell—viz., one that will give 1°85 volts on closed 
circuit at the end of a 10-hour discharge at 10 amperes. Supposing 
the cell is now discharged at 40 amperes, and that the cell, when 
discharged, is in apparently the same chemical condition as it 
would be at a 10-ampere rate when the volts read 1:85, by occa- 
sionally switching back the current to 10 amperes during the dis- 
charge, the state of the cell is readily determined. When the cell, 
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according to this method, is just at the end of the discharge, if the 
current is switched back to 10 amperes, the needle of the voltmeter 
will move up very quickly for little less than a second, and will then 
suddenly commence to move at a slower rate, as shown on Fig. 3. 

The lower P.D. of a cell at a higher rate of discharge is due to 
two causes: (1) The loss of pressure in the cell due to the change 
in the ratio of external to internal resistance, and (2) the lower 
E.M.F. due to extra polarisation. The lower E.M.F., due to 
polarisation from an increased current, can be accounted for by the 
extent to which the negative electrode has been temporarily con- 
verted into a hydrogen electrode. The hydrogen ions bombard the 
zurface of the active matter more quickly than they can be absorbed 
in the purely chemical reaction. When there is a thick layer of 
material this action is, of course, actuated by want of circulation in 
the electrolyte. At high rates gas is actually given off, which 
increases as the ratio of current to surface. 

It is assumed that the sudden rise of P.D. on reducing the 
current is due to the restored ratio of resistance, and the slower 
movement to the gradual recovery from the extra polarisation. The 
discharge was stopped in each case when the needle was at 
1:85 volts at the end of the rapid movement. No doubt the lower 
rate should have been left on for a longer period, but this was not 
done because at the 10-hour rate polarisation is not important, and 
it might have been claimed that the extra polarisation at the higher 
rate would cause an additional change in the chemical condition of 
the active matter, so that practically its equivalent was added to the 
cut-off point in order to be on the safe side. Moreover, a too long 
interruption would vitiate the high-rate test. 

The curve shown on Fig. 2, and marked “ suggested standard,” 
was plotted from a great number of observations, and was used f or 
the cut-off point for all subsequent tests, and in every case at the 
end of — — on switching back to the 10-hour rate the needle 
immediately went well above 1:85, so that it may be considered 
perfectly safe to continue discharging down to the voltages shown 
on the curve for various rates of discharge. According to the 
rule which most manufacturers adopt (of discharging down to 1'8 
for all rates), it would be incorrect to discharge a 100 ampere-hour 
cell down to 1°5 volts at а 40 ampere rate; but, on the other hand, 
it would be correct to discharge down to 1°8 volts at a 0°01 ampere 


li 
Seconds. 
Fic. 3.—Cur-orr Point Test on 70 А.Н. CELL., 


after the latter discharge the current is switched 


rate. If, however, 
l'7 volts, at which 


up to 10 amperes, the reading will be below 
point at the 10-hour rate (according to the 1'8 volt rule) the cell is 
very much over discharged. It is in this way that the misleading 
figures as regards capacities are obtained which are found in so 
many publications. 

Cut-off Point for Traction Cells.—The motor-car traction cell 
calls for special treatment in deciding the cut off point. In the 
motor-car cell there are, of course, no regulating cells or booster, and 
in order, therefore, to obtain the same power the driver must 1n 
crease the current as the voltage drops. The cells are, in fact, in 
practice discharged at constant watts rather than constant current. 
What more natural, then, than that the final volts at various rates 
should be determined by a series of discharges at constant watts. 
The constant watt discharges end very suddenly, because the rising 
current and dropping voltage react on each other, therefore it is 
comparatively easy to plot a well defined curve. Cut-off points 
determined on this basis would be very useful for automobilists. 
The resulting constant-watt curve should not differ very greatly 
from the constant-current curve for indicating final volts. 


Defects of Negative Pasted Plate.—The Planté positive plate 
has improved so much in capacity and life of late years that more 
attention has been drawn than heretofore to the defects of the 
negative pasted plate. The most prominent amongst the defects 
is the shrinking and cracking of the spongy lead, with the resultant 
fall in capacity. There seems to be very little doubt that it results 
from the solu. ility of sulphate of lead in very concentrated sulphurie 
acid. This view has been confirmed by experiments and tests made 
by Diamant, who substituted calcium sulphate for part of the 
negative active matter, which has a similar solubility in a concen- 
trated solution of H,SO,, to sulphate of lead, and which was, after 
several discharges, actually diffused out and deposited on the sur- 
face of the plate. The strongest acid during charge is to be found 
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in the interior of the plate, or where it has least chance to circulate, 
and diseolves the discharged active matter (sulphate of lead) and 
diffuses towards the outside of the plate. Exactly what happens 
now is not quite clear. Certainly the sulphate of lead cannot 
remain in solution in the lower density acid outside the plate. 
Probably part of the solution electro-deposits its metallic lead, and 
the remainder is chemically precipitated in that part of the plate 
near the surface, only to be later on also formed into metallic lead, 
20 there is a constant movement of active matter from the interior 
of the plate towards the outside, and the pores at the surface become 
more and more congested, and the passages for the circulation of the 
electrolyte more and more attenuated. This action increases at a 
progressive rate, and is much quicker at higher rates of charge and 
discharge, while, on the other d, at very low charge rates it is 
negligible. ‘The usual explanation is that the lead changes by reason 
of the forces of expansion and contraction from spongy to non- 
spongy lead. 

Fig. 4, which is a curve plotted by Wade, shows the ratio of 
resistance to density of H,SO,. It will be observed that there are 
two quick turns in the curve, and that at one of them at about 2 per 
cent. strength of H,SO,, the resistance suddenly increases. When 
a negative electrode is being discharged, sulphuric anhydride (803) 
is constantly being absorbed from the electrolyte into the interior 
of the plate. It is clear that this absorption must continue so long 
as there is any unsulphated lead left, and sulphuric anhydride avail- 
able to sulphate it. So long as this is the case the discharge con- 
tinues with a comparatively even drop of potential. Bearing in 
mind that a considerable percentage of the spongy lead remains 
unsulphated at the end of discharge, we may assume that the 
sudden bend in the discharge curve 1s due to the failure of the sul- 
phuric anbydride to reach the unsulphated lead in the interior. As 
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the discharge tro:eeds, and the average density of electrolyte 
becomes lower, it becomes more and more difficult for the supply 
of sulphuric anhydride (through the long attenuated passages of 


the plate) to equal the demand. A point is at length reached when 
the percen of acid in the interior of the plate reaches 2 per 
cent., when the resistance of the electrode begins to increase at а 


rapid ratio, at the same time, the P.D. at the terminals of the 


will as quickly drop. With each charge of a negative 
1 the pores, through which the sulphuric anhydride has to 
zupplied, become less in number and more attenuated. The 


quick bend in the discharge curve is reached sooner, and the elec- 
os steadily drops in сарасйу, ' 
ш. is obvious that if this sort of thing is to be remedied, the long 
засе pores must be done away with, and the electrolyte be 
ed facilities for freely diffusing between the reserved space 
е the plates and the interior of the plate. If this cannot be 
idi еп some way must be provided for keeping each particle of 
tha margo in contact with its own quota of electrolyte, so that 
Dole ie yte will not have to run back and forth to do its work. 
са in his work on the Theory of the Lead Accumulator,” 
every y brings home ш а convincing way the importance of affording 
Rll з of the active matter perfectly free access to its share of 
nés 25 A Exception must be taken to his statement that a single 
К Es ee “ шше to characterise а cell. 
| on of electric current in the storage cell is the 
озо chemical reactions which take place between the active 
penne = a electrolyte, any part of tho active materials which 
must they b contact with the electrolyte is useless ; so not only 
- 76у de porous, but this porosity must be thoroughly mole- 


OO к. l 


cular; that is to say, in addition to the spaces of appreciab'e 8 ze 
that exist between the small visible particles, each of these particles 
must itself be chemically permeable, in order to include every mole- 
cule in the electrolytic circuit. Active materials, as usually pre- 
pared, appear (at first sight) to fulfil these conditions, for if the 
electrolyte had not had access to the individual molecules, tbeir 
conversion into spongy lead or lead peroxide would not have been 
possible, and presumably each molecule is left surrounded by a 
space (also of molecular proportions) which had been previously 
occupied by the elements which had been liberated in the process 
of formation. These spaces, however, are quite insufficient to 
contain the electrolyte necessary to discharge the active material. 
Solid lead requires about eight times, and solid peroxide about six 
times its own volume of a solution of sulphuric acid, specific gravity 
1,200, for it to convert half into sulphates As, however, it is 
necessary to leave an electrolyte of reasonable strength when dis- 
charged, double this space, or 16 times and 12 times respectively 
will be required. It bas so far been found impossible to make 
a practical active material which is able to absorb electrolyte 
equivalent to much more than 60 per cent. of its bulk, and in many 
cases the figure would bo under 80 per cent. Any attempt to 
increase these spaces by making holes in the active matter itself is 
not to be recommended, as it reduces its mechanical strength of 
which it already has none to spare. 

The Tudor Accumulator Co. have done much useful work in this 
direction, and their box grid is designed solely for the purpose of 
enabling them to use extremely porous and fragile active material. 
This method of assisting diffusion even in the ordinary grid is to a 
limited extent useful. The carbonode plate of the Electrical Power 
Storage Co., in which carbon is mixed with the active matter, is 
still holding its own, and the Niblett Solid Accumulator Co. use 
graphite in the same way. Opperman mixes in hairs, which are 
afterwards dissolved out by the electrolyte. The Ekstromer, the 
Sedniff and the Zedeco, and other new cells produce porosity by 
similar means. It is quite impossible, however, to do more than 
slightly mitigate the evil inthis way. So long asthe present design 
of plate cell is used, the balance of the electrolyte must be provided 
in a space between the plates. This method, which has so far been 
the universal practice, primarily increases the resistance by increas- 
ing the distance between the electrodes; it further increases the 
resistance in the following way. The reserve of acid between the 
plates is useless unless it can readily diffuse and circulate into their 
interiors. The current rates of share and discharge vary with the 
chemical reaction taking place, and also the maximum carrent 
rates permissible must always bear a definite ratio to the rate at 
which the particles of active matter in the interior of the electrode 
can be supplied with fresh electrolyte. : . 

The chemical reaction involves a steady abstraction of sulphuric 
avhydride from the electrolyte, and if this goes on faster than it 
can be replenished by the diffusion, the resistance of the electrolyte 
will rise. An electrolyte containing about 80 per cent. of H480,, 
and having a specific gravity of 1:24, has the least resistance of any 
proportion of water to sulphuric acid. The resistance rises at an 
increasing ratio with decrease of specific gravity, until, as pointed 
out before, the 2 per cent. strength of acid soon cuts the current 
down to a useless figure. In this lies the chief defect of the lead 
accumulator, as hitherto constructed—viz., that the current rates of 
charge and discharge are limited to the degree of porosity of the 
active matter. This porosity can only be increased at the expense 
of the life and efficiency of the cell so long as the active matter has 
to depend entirely on its own mechanical strength for support. 

It is true that Gulcher and others have assisted in support- 
ing the active materials by either embedding ìn them or mixing 
with them woven glass, fuller's earth, wdered pumice and other 
inert materials, but they have made little or no attempt to 
increase the contact with, nor the space for, the electrolyte, and this 
is by far the most serious difficulty. Tn the ideal lead ео 
each particle of active matter should be completely and 5 y 
supported, and should at the same time have its share of electrolyte 
in contact with it in such a way as to avoid all necessity for cireula- 
tion. As has already been pointed out, the nearest approac 
these conditions occurs in Planté-formed electrodes ; but in this a 
fresh active matter is constantly being formed at the expense of ine 
lead support, which ultimately destroys it. Before Зевс e e 
solid network cella suggested by the preceding remarks, the er or 
will deal with the attempts to make the cell solid without providing 
for access of electrolyte to active matter. 


(To be concluded.) 
——=—————— 


al Commission on Canals and Waterways. — This Com- 
ШО. is again meeting, and on Wednesday bey er ео 
was given by Prof.. Marchant, of Liverpool Оза А Д 
behalf of the engineering section of the London Cham 
Cammerce. 
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“THE BLECTRICIAN” INDUSTRIAL SUPPLEMENT. 


With the number of Toe ELxCTrRHICIAN for Sept. 14 was issued the first of a 
series of Industrial Supplements,” to be published from time to time with 
Tre ELECTRICIA N. The second issue of this Supplement was published 
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SPECIAL NOTICE. 


NOW READY.—Vol. LVII. of * Tua Errornricux " (1,082 pages), 
bound in strong cloth, Price 17s. 6d.; post free, 188. 6d. Also ready 
Oases for binding. Price 28.; post free, 28. 8d. 

A complete set of “ Taz Execrricun ” (1878-1906) can now be supplied. 
These sets are very scarce, 


THE ENGINEER AND THE WORLD AT LARGE. 


In his Presidential Address delivered on Tuesday last to the 
Institution of Civil Engineors Sir ALEXANDER KENNEDY left 
the well-beaten track of dealing with the progress of engi- 
necring in any particular branch, and took as his subject the 
man rather than his work, considering partly the engineer 
as seon by the world at large, and partly the world at large as 
scen by the engineor. It is refreshing to have a dissertation 
which ів not altogether engineering, and makes us feel for the 
time being that the rush of progress is not the only thing to 
live for, and that we are in one of those quiet hours, of which 
our author would faia have more, and the scarcity of which 
may bo attributed to the advance of engineering. 

As is well known, the engineer is often regardod as a very 
unscientific person by his purely scientific friends. But the 
President, who, owing to his past academic career, can speak 
on this point with some authority, considers that engineers 
should be given a high place, notwithstanding the opinion of 
the pure scientist. He remarks that, like M. JOURDAIN, who 
talked prose all his life without knowing it, not a few engi- 
neers have spent their whole lives in scientific work while they 
were nominally earning their daily bread in ordinary mechanical 
pursuits. One essential difference is that the problems are 
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much more complex than the purely scientific problem. ‘Not 


—̃ — — € € 


only must a solution be found, but it has to be“ translated 
into steel and gun-metal, as well as £ s. d., and any mistake 
entails much more serious consequences than a controversial 


Paper in the Philosophical Magazine, or a letter in Nature 
pointing out a wrong estimate of terrestrial radio activity in. 


prehistoric epochs.” 

Another point to which attention is drawn is that of the 
limited value of formule and dogmas. It is pointed out that 
formule are not of wide application, and that the sooner an 
engineer can reason with what may be called mathematical 


common-sense " the sooner is he truly scientific ; that dogmas 
may be useful for mental development, but are held very 
loosely in due time even by the pure scientist ; and that the 
engineer is always faced by the fact that there are half a dozen 
ways of doing everything, and that all of them are more or 
less equally good. Most of us have probably shared, in some 
way or another, the experience given by SIR ALEXANDER 
KENNEDY in the following words: “I suppose most of us 


carried our boyish cockeureness right through our pupilage, 


and left our first shops or offices with a notion that everything 


ought to be done exactly as it was done there. But the notion 
was dispelled with an almost overwhelming shock when we 


found out that elsewhere no one cared in the least what our 


people bad been doing, but got the same results by quite dif- 
ferent methods.” In fact, one method is not so much better 
than another method as to be generally called the right method. 
As the author remarks, this experience should enable engineers 
Юю set the world at large an example of tolerance and broad 
mindedness not easily reached by other branches of the 
community, 

The relation of art to engineering is difficult to define. The 
President regrets that the paths of the artist and of the engineer 
loo often intersect at 90 deg. instead of being tangential. He 
u of the opinion that the straight line in itself has beauty, and, 
at the risk of being considered a Philistine, he feels bound to 
ay that he sces some beauty in a well-designed lattice girder 
bridge, such as that at Charing Cross, Although most people 
are quite prepared to allow that the straight line has its beauties, 
ve fear that, on our part, we cannot be numbered among the 
Philistines on this particular point, for we prefor the lines of 
Westminster Bridge, even though it may be difficult to justify 
them from the engineering point of viow. 

That part of the address dealing with specifications will 
im to many. It is pointed out that the manufacturer has 
the one chief and simple duty of reading these documents, and 
yet be frequently neglects to do so ; but the duty of the engineer 
п more varied, It is remarked that, after drawing up the 
oe his own requirements, tho engincer should 
щы, 15 through it from the point of view of tho 
ids E ^ us to make sure that there is no reasonable 
thold bo vc; e 5 As to the contents, the specification 
deti it ng y clear as to the results to be obtained ; but in 
n le made | Мен easily be too full, and no greater mistake 
partieulars as yes : crowd пр a specification with detailed 
manufacture, ч ters which every competent contractor or 
equally well Fin Fal out in his Own way,and can carry out 

. ally, 1n case of dispute, the engineer should, 


55 far as рова] ; 
to-the diui б, get аз an arbitrator rather than as a party 


шаһ: P 
à brief space it is only possible to refer to a few of the 


Points to а 
dress on о by Sir ALEXANDER KENNEDY. in his 
ine, dare said enough to show that it contains 


much of inte : 
for those of the = engineers generally, and more particularly 
extracts, 


ee 


unger generation. Elsewhere we give a few | 


REVIEWS. 


(Copies of the undermentioned works can be had from The Electrician Office 
(тее, on receipt of published price, Add 5 per cent. for abroad or for foreign di) 


n с] 
Wireless Telegraphy. By Gustav Етснновн, Ph.D. 
Charles Griftix & Co.) 83, 6d. net, 

Any reader expecting this book to consist of a compilation 
of the so-called ‘systems’ of wireless telegraphy will be do- 
ceived," says the author in his preface. We are heartily glad 
that this is so, and for this reason at once greet thankfully 
this excellently-planned and concise volume (115 pages) on the 
leading principles of modern wireless telegraphy. Its modernity 
of spirit may be judged by the fact that the reader is intro- 
duced to the discussion of coupled cenders and receivers by the 
fourteenth page ; from there onwards there is scarcely a word 
about the now ancient methods of the wireless telegraphy of 
seven years ago. The whole book shows very clearly the 
strong influence exerted in recent years by scientific thought 
and research on this branch of technology. Fortunately for 
those actually at work in the development of practical wireless 
telegraphy—and for such readers this book is intended—the 
author is not himself a theorist. The book is evidently the 
work of a practician, of one who possesses a sound know edge 
of the results of recent theoretical investigations —mostly Ger- 
man, we must all admit—and who can apply, in a practical way, 
the formule that he quotes instead of showing how to deduce 
them. In this way he succeeds, for instance, in bringing out 
very clearly those relations between degree of coupling, sharp- 
ness of syntony and amount of damping, on the working out 
of which has depended so largely the recent great practical 
advances in wireless telegraphy. The work is, we consider, one 
of the most rational and most instructive small books yet issued. 
Handbuch der Elektrotechnik. Vol. VI. Pohl and Soschinski, 28s. ; 

and Vol. VII. Wilkens. 22s. (Leipzig: Hirzel.) 1906. 

These volumes form part of the scries of text books on the 
various branches of electrical engineering, which are appearing 
under the direction of Prof. Heincke, of the Technical School 
of Munich. 

Vol. VI. concerns systems of conductors, switch gear and 
protective devices, and is subdivided into sections, of which 
the first is of a descriptive and the second of a mathematical 
nature. Vol. VII. is entitled “Electrical Generating Stations,” 
and discusses their design, equipment and management. The 
writers are practical engineers who are in constant touch with 
the subjects treated, and they have succeeded in describing in 
great detail the manufacture and uses of the apparatus used in 
the construction and maintenance of electrical stations and 
systems of transmission, without committing the not infrequent 
mistake of compiling a wearisome series of extracts from manu- 
facturers’ catalogues. The descriptive matter has been very 
properly kept in a subordinate place and only serves as a 
setting to bring out the results of actual experience, which are 
discussed not only from a purely engineering but also from a 


(London: 


‘commercial point of view. 


The section on the calculation of networks will appeal only 
to a limited class of readers, owing to the fact that a considor- 
able knowledge of mathematics is required in order to follow 
the investigations. It avowedly contains little that is new, but 
the methods given by Müllendorf, Herzog and Feldmann, 
Teichmüller, Verheckx and others are all brought into line 
and compared with one another in the same system of notation, 
and applied in succession to a number of numerical examples. 

The subject is treated throughout in a masterly manner, but 
it would be easier to follow some of the mathematics, if a less 
complicated system of notation had been chosen. Only a small 
portion of the seventh volume is occupied with actual descrip- 
tions of existing stations, and the major part of the book is 
devoted to the methods that conduce to the most, economical 
running, and each part of the whole installation is carefully 
examined in succession from this point of view. An important 
place is given to a discussion of the organisation of the station 
and a consideration of the duties of the commercial and tech- 
nical staff and the methods of keeping records and preparing 


yearly statistics to show the results that have been obtained. 


Tho German systems of insurance for old age and sickness 
are treated, and it is interesting to note that, in addition to the 


138 


compulsory insurances provided for by law, many German elec- 
tricity works encourage voluntary associations among their men 
for their further insurance, and even furnish part of the funds 
necessary to ensure their success, It appears that in this way 
they are able to attract a better class of workmen, and induce 
them to remain more permanently in their employ. | 

The books are illustrated throughout with a number of illus. 
trations, and several large drawings are given on separate plates. 


: A Theory of the Nature of ZEther and of Its Place in 
а? Universa. Be Нсан Woops, M. D., T. C. D., &c. (London: The 
Electrician ” Printing & Publishing Co.) 100 pp. 48. 6d. net. 


It is difficult to understand the object present in the author's 
mind when he wrote this book. It is professedly an attempt 
to base “the recognised facts of physics, chemistry and 
astronomy” on the conception that ether is “а fluid of a nature 
resembling what are known as gases.” Such an ambitious 
task, one would imagine, would be preceded by a close study 
of the facts to be accounted for and of the theories so far put 
forward. But the author is unacquainted with some facts 
well known for half a century, and, as far as modern electrical 
researches are concerned, his book might as well have been 
written 20 or 30 years ago. By way of “ placing the elemen- 
tary facts of several sciences on a simpler and more rational 
basis,” he supposes that the solar system is ‘‘ borne along in an 
enormous um: of swiftly flowing ether.” The planets pro- 
duce “ whirls” by their motions, These whirls not only make 
the planets spherical, but account for their mutual attractions. 
Hence, there is no necessity for any “occult power of attrac- 
tion"! As regards heat, it is, according to our author, 
* generally admitted that heat consists in certain vibrations of 
the ther.” 

When the author launches out into the domain of mag- 
netism and electricity his explanations become more and more 
fantastic. Positive electricity is condensed ether, negative 
electricity is rarefied ether. Two positively electrified pith 
balls repel each other because currents of ether “tend” to 
pass out from both. The capacity of a conductor is propor- 
tional to its bulk! Metals conduct a current through the 
channels between their atoms. These are *' plugged up” by 
air atoms, and therefore a current cannot cross an air-gap. 
Magnetism consists of currents of ether passing from the 
positive to the negative pole, but experiencing a twist on the 
way. Tho magnetisation of a bar by an electric current is 
due to induced currents, no doubt.” Kations (which the 
author spells Kathions) are atoms carried down by the current 
on account of their weight. In this case of electrolysed 
water the oxygen is carried down with the current, and the 
lighter hydrogen collects where tho current enters“ 

Sufficient extracts have been given to illustrate the author's 
competence to deal with the difficult problem of the ether. He 


wisely avoids figures, which, after all, are the supreme test of | 


any theory. He hopes that the future will prove “ that there 
i3 a solid ground for the strong faith that is in the author of 
this little work, full of errors and misconceptions as such a 
work is sure to be.” Wecan only agree with the latter portion 
of this sentence. It should be added that this book is hardly 
a fair specimen of physics as taught in the author's alma 
mater. E. E. F. 


Electric Bells, Indicators and Aerial Lines. By U. Zepa. Trans 
lated and revised by 8. R. Воттокк. (London: G. Pitman.) 2». net. 

It is à pity that authors of books on practical subjects 
iutended for those who have no previous knowledgo of the 
subject to which their attention is being called should so often 
neglect intelligible and straightforward diction in their 
attempts at the picturesque and attractive. The opening 
definition, for example, of an electric bell in the work before 
us as “а phonic warner put in action by the electric current 
set up by a battery " is hardly likely to convey a particularly 
useful idea to the aspirant to electric bell fitting. However, 
the preliminaries are soon over, and descriptions are given of 
the usual forms of bells, indicators and pushes, after which the 
reader is gradually introduced to the conception of Ohm’s law. 

The description of the making up and care of Leclanché 
cells which follows is more practical than some of the earlier 
parts of the book ; but, good as our old friend the Leclanché 
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cell is, we do not like to see “ dry,” or, as the author prefera 
to call them, “ moist," cells contemptuously dismissed in a few. 
lines. The longest chapter in the book is entitled“ Setting 
up Electric Bells," and includes some two dozen diagrams of 
connections, suggesting every conceivable combination of bells, 
batteries, pushes, switches and indicators. A chapter on 
useful electrical devicos describes a number of appliances 
ranging from a delicate contact apparatus employed in mor- 
tuarios to give notice of the slightest movement of a supposed 
corpse, to electrically actuated roulettes for gambling purposes. 
The book concludes with a few pages on the erection of over- 
head lines for bell or local telephone purposes. Although 
primarily founded on Italian practice, there is nothing that 
does not equally well apply in this country. We are inclined 
to think that all the information would bave been given with 
advantage in fewer words, and that a little more care might 
well have been paid to the preparation of the illustrations. 


„..... —— 


POPLAR ELECTRICITY SUPPLY ACCOUNTS. 


The annual report of Mr. J. Horace Bowden, electrical 
engineer and manager to the electricity undertaking of the 
metropolitan borough of Poplar, records a considerable reduc- 
tion of running costs during the year under review as com- 
pared with the previous year's wor ing, which, combined with 
a substantial increase in business, has resulted in the conver- 
sion of the deficit of last year to a net surplus of £600. This 
has been gained chiefly by the systematic manner in which the 
running costs have been minutely examined and economies 
effected where practicable. Thus the production of 709,273 
units, the increase to last year's sale, adds only £146 to the 
previous year's working expenses. 

The following tables, taken from the revenue account of the 
report, give a summary and analysis of the costs, reduced to 
pence, per unit sold to customers :— 


Year ending 
March 31, 1906. 
Units sold for private lighting .......................... 817,430 
Units sold for power e Са 1,379,620 
Units sold for public lighting............ cee eee coses 814,050 
Total units sold ii eee 3,041,100 
COSTS PER UNIT SOLD. 
GENERATING Cosrs. 
6 %ùh% dd 8 VELIT OS pb 0:4004, 
Oil, waste, water and stores ............................ 0-0304. 
Wages at generating station ............. TEE 0:144d. 
Repairs and maintenanoe....... PT jn UE i Hl . 00684 
| 0:642d. 
: DigrnarBUTING Costs. 
Repairs, mains and servio sz 0:028d. 
Meters and indisatora .................................. 0:007d. 
Attendance and maintenance of distributing stations ...... 0:030d 
0:065d 
TOTAL WORKS СОБВТВ.................... ia AAA . 0707d. 
MANAGEMENT Costs. RENE 
Rents, rates, taxes, @0.................................. А 0:105. 
Salaries, stationery, printing, &.. oo. coesoesse 0`1724. 
Insurance, compensation and law costs .................. 0:008d. 
0:285J 
TOTAL COSTS (excluding capital charges) ............ 0 992d. 
Redemption of loans ......................... ‚жакшы 0°354d. 
Interest оп long добна оннан е 0:631d 
0:985d. 
TOTAL COSTS (including capital charges) ........... . 1977. 


Tho maximum load was 1,520 kw. The units so'd being 
3,041,100, the load factor woiks out at 22:84 per cent. The 
capacity of the generating plant is 3,400 kw. With regard to 
capital expenditure the following table gives the various 
items per kilowatt of plant installed in the generating station 
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and the percentage which each item represents of the whole probes. The electrometer was connected in such a manner that 
0 


capital expenditure :— 


| 

| To Fer cent, 

E Mec 8 £4,608 9 9 135 1-85 
Buildings ..... e 36,945 12 4 | 10-87 14:87 
Machinery — ................ 78,835 5 2 292819 31.71 
Accumnla tor 4.391 6 10 1:29 1:76 
Мыш ...................,,. 114,492 19 0 83:67 46:07 
, РИИ | 8,908 11 10 115 1:57 
Electrical instruments ........ . 8665 0 8 105 | 1:47 
Вапйпев..................,. 1.557 0 0 046 , 0-68 
Preliminary Expenses ........ 213 14 0| 096 . 0-08 
Total ................ | £248,517 19 7 #75-09 100 ·00 


The total working expenses amounted 


tbis, interest and other capital charges absorbed £12,453, 
leaving a net profit on the year's working of £600. 


It may be mentioned that Poplar claims to be the metropo- 
litan borough whose working expenses are second lowest, being 


surpassed in this respect only by the borough of Hacknay. 


— — —— 
THE MERCURY LA POUR LAMP IN I MAGNETIC 
FIELD.* 
BY WILHELM SCHENKEL. 


The author lights his mercury lamp by means of an induction 
tol. He modified the lamp as constructed by Arons and Hewitt 
by giving it spherical ends and a length of 40 cm., with a width of 


40mm. The leading-in wires are of platinum. The anode is of 


cuit containing a spark micrometer and the mercury lamp, with a 
resistance in par 
ar in the lamp which is moat favourable for lightin 
The potential required is th 


Pra Effect.—The Hall effect, discovered in 1881 in metallic con- 
ctors, was found in vacuum tubes by Boltzmann, who demon- 


light on the nature of the 
The resulta show that th 


negative ions in mercury vapour is nearly 100 times greater 
гер M he The much greater conductivity of mercury vapour is 
: 1 greater speed of its negative ions. 
trodes, fee? tube above described was provided with eight elec- 
‘tina vnd 1 each aide towards the middle, and with two thermo- 


© latter gave a deflection of 112 divisi f i 
t 1visions for a difference of 
neren 07 deg. Although E. Lebedew a wis nt ol 
in he gta x em E ш x Кеме is not the same as 
it › account of the density о the mercury vapour 
Th mee that the difference is negli ible. A 
and 22 em те 1 Was generated by a coil 44-4 om. in diameter 
is axis perpe К} е lamp being mounted in its central plane, with 
Pendicular to the magneti5 field. The force in the middle 


K=2rin m -— 
Or im] ampere, and WAN 
field Wag 9. Te, an ^m 5:25 turns magn 

tnd itg strength dia All the probes Were within the magnetic field, 


CItreme t 
à Curie опа. 1 E. M. F. s at the probes were read by means 
Account of the lice 9ectrometer, An electrometer is necessary on 
85 Pron, E “B! Fesistances of transition inseparable from small 
1906. Also 7. Бей ипден der Physikalischen Gescllacha ft, Zürich, No. 9, 
"аде Electrique, Sept. 1, 1906, Abstract. 


imm. — 


to £12,587, and the 
total receipts were £25,640, giving a balance of £13,058. Of 


quadrants were connected to the ends of a battery of eight 


Cooling vessels for the thermocouples are marked D. The other 

r ( usual significance. The electrometer was stan. 
dardised with a standard cell, so that the P.D. between two probes 
could be computed direct from the readings. The zero of the elec. 
trometer ne © was made symmetrical to the two quadrants, so 
that the deflections on commutation at C, were the same with а 
standard cell, and on switching on the P.D. between the probes. 
The charge taken up by the needle is exceedingly small, since its 


vacuum tube as employe 
insulation down to vanish; 


po 
The author accepts Wilson's theory of the Hall effect in gases, 


f The strength 
of a transverse electric field, Z, is given by the equation 


where K, and K, are the mobilities of the positive and negative 
ions, H the magnetic field and X the longitudinal P.D. 

Let the primary current in the lamp have the direction of the 
positive X axis, and the magnetic field the direction of the positive 
Y axis. Then an ion possessing an electric charge, e, and a velocity, 
K, per unit of field is deflected with a force 


dV 
F eK Н 


in the direction of the negative Z axis. But since the velocities of 
the positive and negative ions in the mercury lamp, as in all 


vacuum tubes, are unequal, the negative ions are more strongly 


"a 


i | 


4) t. 


detlected than the positive ions. The sense of the deflection ia the 
same in both, since the signs both of the charge and the original 
motion are reversed. But owing to their unequal deflection the 
positive and negative ions are separated, and this separation brings 
about а P.D. in the direction of the negative Z axis. The force 
exertod upon an ion in that direction ig 


This force produces a flow of ions in the direotion of tho Z axis, 
which in turn is the cause of & concentration gradient in the 
direction of the Z axis. 

Now if there is & stationary condition in the lamp, the final effect 
is a transverse E. M. F. Z of this amount. But the value for 2 
calculated only holds good for a completely dissociated salt solution 
with water molecules, or а very slightly dissociated vapour, in 
which the neutral molecules play the same part as the water, so 
that no account need be taken of undissooiated vapour molecules. 

The measurement of the Hall effect was carried out by taking 
h opposite magnetic fields, in order to eliminate 
the small P.D.s existing between the probes in the absence of any 
magnetic field. The fields employed ranged from 0:6 to 18 units, 
and these did not affect the strength of the primary current. 

For the smaller fields there is nearly a li 


1 of H and Z may bs attributed to an increase of pressure in 
the 

With a current of 1 ampere, the mean value of (K,— Ki) p is 
1°51 x 107 em./sec. per volt, р being the minimum pressure in mm. 
The determination of р presents some difficulties. If the mercury 
vapour were saturated everywhere, the determination of the tem- 
perature would suffice for determining both variables. But that 
this is not the case is shown by differences in the thermocouple 
readings. It must further be supposed that the cooler thermocouple 
does not indicate the lowest temperature in the tube, and therefore 
does not allow us to determine the pressure in the tube by means 
of the curve of vapour pressure. But the experiments show that 


7 Phi. Mag., Vol. XLVL, p. 465, 1898. 


140 


the difference of temperature between the two thermoelements 
increases with every increase of the causes of the inequality of tem- 
perature—t.c., with Н and I. It must therefore be assumed that 
whenever both thermocouples show the same reading, the pressure 
on the vapour pressure curve corresponds to the temperature so 
indicated. 

The difference of mobilities of the ions in mercury vapour turns 
out to be more than 100 times that for air, oxygen and hydrogen 
as found by H. A. Wilson. Since the mercury vapour lamp 
possesses to a high degree the property of unipolar conduc- 
tivity, as а consequence of the difference in the mobilities of its 
ions, the difference V,— V, may be put equal to (K,- K,) X=V,. 
J. Stark and others had already come to the conclusion that the 
speed V, of the negative ions is a multiple of the speed V, of the 
positiveions. This explains the high conductivity of mercury vapour. 


Kathode Rays in a Mercury Lamp.—In the Journal de peg te 
of June, 1904 (p. 434) H. Pellat drew attention to the differ 

ence in the paths of negative and positive ions in a vacuum tube 
when they enter a magnetic field. While the light column in the 
tube towards the kathode is quite homogeneous before entering the 
magnetic field, on the side towards the anode the deflection pro- 
duced in the magnetic field persists for some distance beyond it. 

. The interesting explanation given by Pellat for this phenomenon 
implies that the luminosity of a gaseous mass inside an exhausted 
tube is due to the impact of negative ions upon the molecules, 
whereas the positive ions have no effect upon the luminosity. Thus 
the shape of the deflected luminosity gives a picture of the path of 
the negative ions, which in a magnetic field is different from that of 
the positive ions. 

Assuming that an ion in motion is subject to a magnetic force 
eHv and an electric force eX, we obtain the following equations for 
ар if the magnetico and electric fields are perpendicular to 
each other :— 


mdz " d 
E ex еН 
nid) Idi 
dti xc. 


where m is the mass of an ion and e its charge, and where the 
electric force is in the direction of the X axis and the magnetic force 
in the direction of the Y axis. 
The integration of the above equations gives 
z=A(1 — сов о); y= Х,- A sin w, _ 
whore в is a function of the time t, а=е/т, A= ie de and v 
a 


is the speed of an ion on entering the magnetic field. 
If, as Pellat assumes, v?H* is small in comparison with X? it 
follows that 
А ='"Х, 
eH? 
and the equations become 


N | mX, __. | 
z= (1 cos v) ; y ze sin w). 


The curve represented by these two equations is a common cycloid 
with an epicycle of radius A. The epicycle rolls on the Y axis. 
Hence on entering a magnetic field an ion describes a cycloid whose 
epicycle rolls on a straight line normal to the plano formed by the 
electric and magnetic vectors. The heavier the ion the larger is the 
radius of the epicycle. Now since an electron possesses а mass at 
least 2,000 times less than an atom, its cycloid must be very small, 
and is measurable when the electric field is feeble and the magnetic 
field strong. The author has carried out such measurements with 
а specially constructed tube of square section and a magnetising coil 
to correspond. He finds the velocity of the negative ions to be about 
4X 10? cm./sec., or equal to that of kathode rays. To make quite sure 
that the negative ions are electrons he passed them through a 
narrow diaphragm Joined to the anode and measured e/m b 
netic deflection. He obtained the value 1:95 x 107, which is identical 
with that for kathodo rays, The oa y ене is that the kathode 


rays in the mercury lamp are traceable all along their path, while 
ordinary kathode rays are not. 
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The New Magnetic Observatory.—-The erection of tho new 
magnetic observatory and relativo buildings by the Govern- 
ment at Eskdalo Muir, Dumfriesshire, has been proceeding 
apace this year, but, according to the Times, a hitch has now 
occurred, and the erection of the observatory proper, which is 
underground, is stopped. This is owing to the suspicion that 
there is iron in the stone used, which is a blue whinstone 


found in the neighbourhood. The oth building ссе 
proceeded with. er buildings are being 
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EXTRACTS FROM SIR ALEXANDER KENNEDY'S 
PRESIDENTIAL ADDRESS TO THE INSTITUTION 
OF CIVIL ENGINEERS. 


We have been told—and we are all very ready to believe good of 
ourselves—that the engineer is the most powerful instrument of 
civilisation and progress which exists, because without him there 
would be no railways, no steamers, no telegraphs or telephones, no 
electric power to be distributed free to everybody, no motors and 
hardly even the roads for motors to run on, with which latter, 
by the way, engineers have scarcely yet been able to furnish us. 
It all sounds very obvious, and we may each congratulate the other 
for his share in the stupendous engineering progress of the last half 
century. It is always pleasant to feel ourselves very superior 
persons, and still more pleasant to be convinced that in earning 
our daily bread we have been also conferring high moral benefits on 
our fellow men. ж * * 

Possibly such ideas may even help some of us to do our work 
better, and if so they are of real benefit. 

The glorification of our profession of which I have been speaking, 
while (as I have said) possibly useful to encourage us and keep us 
up to the mark, is, after all, surely due to reasoning in a circle. 

* 7 * * 


Even without the imagination of the inventor of the “ Time 
Machine," it is quite easy to conceive of a civilisation developed on 
un-mechanical lines, under which our people might have been more 
thoughtful, better read (in everything except newspapers), less prone 
to absurd excitements about what we call “ politics," less ready to 
join in united shouting about things they don't understand, less 
easily persuaded to bring the State even to the very brink of war 
with good friends and neighbours at the bidding of some “ yellow” 
journalist, whose malicious ravings would never have had any circu- 
lation if we engineers had not provided the printing machinery 
and the special trains. 

It is never safe to talk of ** might-have-beens,” but it is clear that 
it is mere begging of the question to assume that everything that 
has come about has been for the greatest good of humanity, that all 
the inevitable movement and change which goes on is towards im- 
provement, or that the much mis-used word “ progress should 
always connote improvement at all Do not many of us know in 
our hearts, at the end of a busy and worrying session—and all 
sessions appear to be busy and worrying—that we would contentedly 
sacrifice half our work, and more than half our incomes, if we 
could re live quietly and peaceably, have some breathing time to 
think and to see and to read, be a hundred miles from the nearest rail- 
way station, receive letters once a week and know that telegrams 
cost a shilling a word. 

* * * * 

Engineering problems differ from ordinary academically ‘ scien- 
tifio problems, partly in that they are much more complex, and 
consequently more difficult of anything like exact solution, and still 
more because—exact or inexact—some solution to them has always 
got to be found. Not only must the solution be found, but it has 
to be translated into steel and gun-metal, as well as into £ s. d., and 
any mistake will entail very much more serious consequences than 
& controversial Paper in the Philosophical Magazine, or & letter in 
Nature pointing out a wrong estimate of terrestrial radio-activity in 
pre-historic epochs. 

It has been, no doubt, а source of regret to many who have passed 
this chair, as it is to myself, that as years go on and experience 
accumulates, one's work comes always more and more to deal with 
men and matters, with general schemes and methods, even with 
financial means and possibilities, and less with the directly mecha- 
nical problems which fascinated us when we were younger, and for 
the sake of which—probably—we took to engineering at all in the 
first instance. This is one of the penalties of old age—of engi- 
neering old age, at all events —and it is no use lamenting it. 

* * * 


_ But a word of caution—unnecessary to the experienced, but some- 
times necessary nearer the start. The mere use of formula or of 
exact calculations of any sort is not in itself scientific. That man 
shows far more of the scientific spirit who recognises when his data 
do not allow of the use of any exact formule, and who, therefore, 
reasons with what may be called mathematical common-sense, than 
the man who tries to force the facts to fit a class-room formula and 
arrives at a result which satisfies the formula without recognising 
that it bears no relation to the facts. The scientific engineer may 
use elaborate calculations or he may not; a most important part of 
his science lies in judging whether to use them or not. Conversely, 
the man who calculates elaborately may be working scientifically or 
he may not. The mere calculation is not scientific, and in certain 
cases may only be a cloak to essential defects both in scientific 
method and in technical perception. 

* * * 
We expect architects to consult ani employ engineers to help 
them over structura] difficulties, and we may even scoff when they 


Te 
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‘ef for not doing so. They are, on the other hand, quite 
d 9 aa the tablas оп us when they see that an engineer has 
put up a hideous barn which they could have transformed into a 
pleasing structure by their own special knowledge, and by that 
sense of form which it has been their chief business to cultivate 
while we have been working at bending moments and breaking loads. 


* * * * 


There remain to be considered mountain railways, or railways in 
mountain districts. These really may be put into three categories, 
There come first the great lines, like the Simplon, which run through 
mountainous districts, and which are important means of Conti- 
nental eommunication. I have already suggested that it might, 
possibly, have been better for the world if it had stuck to stage- 
coaches and had never gone travelling ; but the world itself elected 
otherwise, and such works, therefore, require no justification. 


* * * * 


For another class of mountain railways the same justification of 
publio utility cannot be pleaded, while at the same time they are 
often accompanied by not inappreciable injury to the landscape. I 
mean such lines as those from Grindelwald over the Scheidegg, from 
Visp to Zermatt and to the Gorner Grat, or in our own country up 
Snowdon, besides a host of miserable '*funiculars." The whole 
class must be put together as merely the product of a modern tourist 
madness. They are absolutely unnecessary ; they serve merely to 
get the public without trouble to places where the public would not 
otherwise go, and from which they never would be missed. * * 

I am afraid that this may be said to be all in the nature of special 
pleading, and confess that I would much prefer to be able to deny 
that engineers had anything to do with the matter at all. If an 
earthquake, with wisely selective tendencies, could wipe the whole 
of such lines out of existence and leave the country as it was, the 
world would be all the more endurable, and the enemy would have 
no further cause for scoffing ! 


* * * * 


It cannot be denied, however, that there is a further class of 
mountain railways which represent criminality so bad that it ought 
юр without counsel altogether—railways which are not only 

y unnecessary, but are violently and impertinently out of keep- 
ing with the spirit of their surroundings. Of such lines the so-called 
„Jungfrau-Bahn (which begins with a falsehood by implication in 
its very name) is surely the chief. The proposed line from Pontre- 
sina to St. Moritz by the Statzer See runs it very close, and the 

lines up the Val d'Anniviers and the Schóllenen, and 
there are not a few others. I hope one can say that such lines are 
not initiated by engineers, but I wish one could also add that no 
engineer would have anything to do with them. 


* » * » 


With another profession, that of the law, we are brought by our 
daily work into very close connection, so close that in many matters 
it 18 necessary for the engineer to carry out his work in the most 
strictly legal spirit, however undesirable it would be for him to be 

his own lawyer.” All engineering work of importance is carried 
out according to both a specification and a contract. * * 

On the manufacturer's side there is one chief and simple, but 
absolutely necessary, duty to perform in reference to these docu- 
ments--namely, to read them. The duty is as simple and as obvious 
dh keeping your eye on the ball" in another phase of existence, 
and 18 just as often neglected. Hence many tears! If the con- 
tractor or manufacturer is dealing with a responsible and experienced 
sri he may be sure that the documents are intended to mean 
th t еу вау, and that—barring mistakes—they do mean it. If, 
e ure he finds that he cannot do what he is asked to do thero 
ст Ing to be gained by slurring it over. The only means of 
wo he trouble is the raising of all doubtful points before the 
us gins 80 as to get them settled. If, on the other hand, the 
жо is dealing with an irresponsible or inexperienced engi- 

с id А no doubt there are such, it is all the more necessary that 
t aoi know exactly what he is asked to do. For in that case 
in vil d be meanings in the documents which only careful read- 
hie ; scover, but which will certainly be taken advantage of, 

0515 against the contractor himself. 
ыг he pes of the engineer who draws up the specification, it is 
sible 1 $ uty, after drawing it up, after stating as clearly as pos- 
at view т ше, to endeavour to go through it from the point 
у i e contractor, and make sure that there can be no 
employed. oubt of the meaning of the words or phrases he has 


о 4 M " 
i 80 wrong, any of us, if we can only make up our 

mi , y P 
жэке, аз to our work— whether hand work or brain work, 
tide anl ieee work— ite quality is the first thing to be con- 
i at, as to ourselves—no amount of profit is worth 


We shall not 


having if it is obtained by us as mere money-getting machines and 
not as gentlemen. 
* * * * 

I fear it must be confessed that with some engineers things have 
occasionally not been thought unworthy or improper which, although 
not in themselves dishonest, would be impossible among lawyers 
or doctors, which ought to be impossible among gentlemen, and 
which would be impossible among ourselves if our organisation 
were as complete and our etiquette as strict as in the older pro- 
fessions. I ask members of this Institution to keep before them, 
for their own sakes as well as for the honour of the Tulon: an 
ideal of business or professional conduct at least as high as exists in 
the older and recognised professions of law or medicine, even 
although honourable behaviour cannot, among us, be enforced by 
legal penalties or disqualifications. 

* * * * 

Now and then an attempt is made by honourable men, and in 
all honesty, to be contractors and consultants at the same time. 
Every such attempt, so far as I know, has ended in failure, and I 
am sure that the combination is to be deprecated. | 

x * + * 

It would seem natural to hope, in looking forward, that one of 
the chief directions in which the engineers of the future will carry 
out successful work will be that of increasing directness, avoiding 
transformation and greatly increasing the efficiency of whatever 
transformations remain necessary. Engineers hardly need the 
warning, but the public certainly does, that so-called “ improve- 
ments " in this direction, made without knowledge of what existing 
efficiencies are, or which embody physical impossibilities as soon ae 
they are reduced to figures, are not schemes in which to invest 
money or promising real engineering development, to say nothing 
of commercial success. i 

* * * * 


Oddly enough, there appears at the moment to be a tendency to 
forget, in the Joy of triumphing over distance, that the transforma- 
tions, although forming an integral part of excellent systems, are in 
themselves purely evils, however unavoidable for the present. It is 
to be hoped that the next decade may see the development of 
methods which will retain the advantages of the high pressure for 
transmission, without the very serious drawback in loss of efficiency 
which at present accompanies it. 


[== ÀÀ 


DISTRIBUTION OF MOTORS ON TRUCKS.* 
BY CALE GOUGH. 


When two motors are to be used on double-truck cars a question 
always comes up as to the best situation of the motors; whether the 
two shall be mounted on the same truck or on different trucks, and 
if on different trucks whether on the inside or the outside axles, 
The two principal questions for consideration are: What arrange- 
ment gives the best traction for acceleration ? and, What is the most 
convenient arrangement as regards motor inspection, repairs and 
the general mechanical features of the car ? 

The percentage of the total weight of the car resting on the drivers 
when the car is at rest must first be determined. This must then 
be corrected by having added to or subtracted from it the effects 
due to acceleration and to the action of the motors. 

With inside hung motors and the car at rest the greater per- 
centage of weight may be shown to rest on the drivers when the 
motors are both mounted on one truck. In any case one-half of 
the weight of the trucks and of the car body rests on the drivers, 
and, in addition, if the motors are inside-hung and are on separate 
trucks, probably four-fifths of the weight of the motors is on the 
drivers. On a double-truck car with two motors the weight of the 
motors is approximately 20 per cent. of the weight of the complete 
car. The total weight on the drivers when one motor is placed on 
each truck is then one-half the weight of the car exclusive of 
motors, or 40 per cent.; to which must be added four-fifths of the 
weight of the motors, or 16 per cent. This gives a total of 56 per 
cent. of the weight of the complete ирон on the drivers when 
the motors are so distributed. When both motors are placed on 
the samo truck, it is evident that the total weight of the two motors 
must be added to one-half the weight of the car without ther, to 
obtain the weight on the drivers. This gives 60 per cent. on the 
drivers, an increase of 4 per cent. over the other method of distribu- 
tion. From the standpoint of tho repair man it is bester to hang 
both motors on ono truck. When so arranged it is necessary to 
remove only this one truck from under the car when the motors are 
repaired from above. An argument against placing both motors on 
one truck is that the rear motor is not cooled by the atmosphere as 
much as it would be were it not located immediately behind the 
forward motor. In some teste of a car with both motors mounted 
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* Abstracted from the S treet Railway Journal. 
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on the forward truck the temperature of the forward motor was 
70°C., while that of the rear was 72:5 deg. after a run of 110 miles. 

The percentages of the weight of the car on the drivers as shown 
thus far hold true only when the car is standing still or when it is 
in uniform motion. When the car is accelerating, forces are created 
which tend to change these percentages. One of the two most 
important forces is that due to the inertia of the car body, and acts 
on the centre bearing. The other force is caused by the tendency 
of the pinion to travel round the gear. The traction that can be 
exerted in starting a car without causing the driving wheels to slip 
will be assumed to be 163 per cent., or one-sixth of the total weight 
on the driving wheels. 

It will first be assumed that the motors are hung on the rear 
axles of each truck, between the axles and the b: laters. The maxi- 
mum tractive effort that can be exerted without slippiog the wheels 
under these conditions is 9:883 per cent. of the total weight of the 
car, and is obtained by taking 16% per cent. of the weight of the car 
on the drivers, or of 56 per cent, The weight of the car body is 
usually about one-half that of the total weight of the car, and if it is 
assumed that all the tractive effort is expended in accelerating the 
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car, the pull on the car body at the centre bearings is one-half the 
tractive effort, 9°33 per cent., or 4:66 per cent. of the total weight to 
the car. That is divided between the two trucks, so that the pull on 
each bolster is one-half this amount,'or 2:88 per cent. of the total 
weight of the car. i 

Fig. 1 shows this force acting at the centre bearing in a direction 
restraining the motion of the truck, the centre bearing being 
assumed as 10 in. above the line joining the centres of the axles and 
the wheel base of the truck, which is 6 ft., or 72 in. The percentage 
of the total weight carried by each pair of wheels when the car is 
s‘anding still is also shown. The other truck, of course, carries the 
remaining 50 per cent. 

This retarding action of 2:88 per cent. acts with & lever arm of 
10 in. tending to revolve the truck around the rear axle. It is 
opposed by tlie weight resting on the front wheels at a distance of 
72 in. from the rear axle. The turning moment of this retarding 
action at the front wheels, given in the percentage of the total weight 
of the car, is 2:33 per cent. multiplied by 10, the lever arm in 
inches, and divided by 72, the wheel base in inches, or 0:82 per cent. 
This force acting upward at the front wheels of course reduces the 
weight on these and adds it to the weight on the rear wheels. The 
weight is then distributed on the wheels as shown in Fig. 2. 


Fio. 2, 


The other force changing the weights on the drivere, that due to 
the tendency of the pinion to climb around the gear, tends to raise 
the motor and through ihe motor suspension to raise up the front 
of the truck. At a distance from the centre of the axle equal to the 
radius of the wheels this force is the samo as the tractive effort, 
which has been assumed to be equal to 163 per cent. of the weight 


on the drivers. The weight on the drivers of each truck, considering. 


that due to the retarding action of the car body, is 28:89 per cent. of 
the weight of the car. Taking 163 per cent. of this gives 4°72 per 
cent. of the weight of the caras the turning moment exerted by the 
pinion at a distance from the axle equal to the radius of the wheels, 
or, say, 16:5 т. ‘This tends to lift the weight of the car body and 
truck resting on the front axle, and at this distance its moment is 
4°72 per cent. multiplied by 16:5 and divided by 72, the distance in 
inches between the axles, which gives 1:08 per cent. This result is 
in percentage of the total weight of the car, and, like that due to the 
retarding action of the car body, must be subtracted from the per- 
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centage resting on the front wheels and added to that on the rear 
wheels. Adding it to 28°82 per cent., the weight already computed 
as being on the rear wheels of the truck, 20°4 per cent. is obtained 
as the total weight on these wheels. The total weight on all of the 
drivers is then double that on one of the sets, or 58:8 per cent. of 
the weight of the car. | 
It was assumed in starting the explanation of the forces that the 

weight on the drivers when the car was standing still was 56 per 
cent. of the total weight of the car. More accurate results would 
be obtained by another similar process of reasoning, using 58:8 per 

cent. (the result just obtained) instead. The final result would be 
inereased by an amount equal to about 2 per cent. of 8 per cent., 

or 0:06 per cent., bringing up the total to 58°86 per cent. It will be 
seen, however, that the result is still lower than the percentage on 
the drivers when both motors are placed on one truck, and it is 

considerably lower than the figures given of the car where a lighter 

rear truck and the location of the controller and heater inorease the 


percentage. 

The question at once arises as to what is the effect of the forces 
sealed by the acceleration of a car having both motors mounted on 
one truck. That force due to the inertia of the car body which acts 
at the centre bearing has the same effect as with the method of 
distribution just analysed. The force due to the tendency of the 
pinions to climb around the gears is also the same. The effect of 
the rear pinion is of course the same as when no motor is mounted 
on the front axle—that is, it throws additional weight on the rear 
wheel. As the pinion of the forward motor is on the opposite side 
of the axle relative to the direction of motion of the car, the force 
it exerts is in the opposite direction or upward on the wheel, and is 
almost equal to that exerted by the rear pinion. In other words, 
it lifts up the front wheels and throws more weight on the rear 
wheels. Both pinions then tend to lighten the load on the front 
wheels. Owing to the increased weights on the drivers the forces 
are slightly greater than when the motors are distributed between 
trucks, and these forces, together with the effect of the inertia of 
the car body, give a total reduction of weight on the front wheels 
of about 2°78 per cent. 


Assuming the case cited in which 63 per cent. of the total weight 
was on the drivers, the forward wheels in accelerating bear a weight 
equal to one-half of this, less about 2°78 per cent. or 28°72 per cent., 
and this is a fraction less than that carried by the rear axle of a 
truck when the one motor is used per truck and is mounted on this 
axle. If, then, we consider that 60 per cent. of the weight of the 
car is carried on the drivers, which would be the case on a double- 
end car with trucks of equal weight and both motors on one truck, 
the weight on the front wheel daring full acceleration would be 
21:88 per cent. 

When the motors are distributed between trucks and placed on 
the leading axles, the force due to the inertia of the car body acting 
at the centre bearing decreases rather than increases the weight on 
the drivers. 

It is readily seen that when both the motors are hung on the 
leading or on the trailing wheels of the trucks of a car operated in 
both directions, one very objectionable feature is encountered, 
When operating in one direction the forces due to the inertia of the 
car body and the action of the pinion increase the weight on the 
drivers. On reversing the direction of the car, however, these 
forces decrease the weight on the drivers in the same proportion. 
Hanging the motors on either the inside or outside axles of both 
trucks causes these forces to counterbalance each other so far as the 
whole car is concerned, so that with the car operating in either 
direction the same percentage of the total weight remains on the 
drivers. But this is distributed unequally between the two driving 
axles, the greater percentage alternating between the two axles as 
the direction of the car changes. 

When motors are outside-hung and both are pl: ced on one truck, 
the forces due to acceleration have the same effect as with inside- 
hung motors. When one motor is placed on each truck, however, 
the results as worked out for inside-hung motors do not apply 
exactly. The effect of the inertia of the car body is the same, but 
the effect of the pinion thrust is much increased. In the following 
treatment all dimensions are assumed to be the same as for inside- 
hung motors except that tho wheel base of the trucks is considered 
as being 4ft. 6in. The weight of each motor will be, according to 
the previous assumption, 10 per cent. of the weight of the car. 
Instead of but four-fifths of this weight resting on the axle, as with 
inside-hung motors, all of it bears on this axle, and, in addition, by 
reason of the motor being hung outside of the axle, its weight tends 
to tip up the opposite end of the truck, and thereby throw more 
weight on the drivers. The centre of gravity of the motor may be 
assumed, as before, to be at the arma'ure shaft or at about 14 in. 
from the axle. The moinent exerted by the weight of the motor at 
the front wheel in percentage of the weight of the car is then 10 per 
cent. multiplied by 14 and divided by 54 (which is the length of the 
wheel base in inches), or 2:6 per cent. The total dead weight on 
each of the pairs of drivers when the car is standing is the sum of 
one-fourth of the weight of the car without the motors, or 20 per 
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of the total weight of the car, the actual weight of one motor, will have a less total weight on the drivers than would be the 
"p cent., and the amount lifted from the front wheel by the | if they were mounted on axles 1 and 4 or 2 and 8, but the шй 
weight of the motor, 26 per cent., giving a total of 92:6 per cent. weight on any set of drivers is no lower, and in the opposite direction 
The total weight on the two sets of drivers is double this percentage, | the minimum weight is greater. 
or 652 per cent. a . With inside-hung motors on a double.end car it is somewhat 
The pull due to the inertia of the car [o and its effect may be | advantageous to mount them both on one truck. This advantage 
obtained in the same manner as before. Taking one-half of 16§ per | becomes greater when the rear truck is made of lighter design. 
bent. of the total weight on each driver when the car 18 standing, or In conclusion, it may be stated that, considering tractive effort 
316 per cent., as in the previous case, 2°27 per cent. 1s obtained as alone, it is better to mount the motors on axles 1 and 8 or 2 and 4, 
the pull by the car body on each centre bearing. The lifting moment | except in the case of a double-end car with inside-hung motors, when 
st the front wheel is 2°72 per cent. multiplied by 10 and divided by | they should both be mounted on one truck. 
Я, or 0°508 per cent. Added to the percentage of total weight 
already on the rear wheels and subtracted from that on the front | — —— 


ones, 88'103 per cent. is obtained as the weight on the rear and 
2689 per cent. on the front wheels. The tendency of the pinion to PHYSICAL SOCIETY. 


dimb around the gear adds still more weight to the driver. Since 
the pinion is on the rear side of the axle, it tends to pull the rear 
end of the truck down, and, with the rear axle acting as a falcrum, 
to mise the front end. The force exerted by the pinion at the tread 
of the wheels is equal to 16% per cent. of 88:1, or 5:5 per cent. of 
the weight of the car. This tends to lift the front of the truck by a 
foree in percentage of weight of the car equal to 5°5 per cent. multi- 
plied by 16}, or the radius of the wheel in inches, and divided by 54, 
the length of the wheel base, or with a force of 1:68 per cent. This 
percentage added to that already considered as being on the drivers 
gives 4°78 per cent. as a total of the percentage of weight of the 
tar on each set of drivers when accelerating forward. On the two 
кїз of drivers there is 11 a total of 69:56 per cent. This 
is far above that obtained for inside. ung motors. When accelerating 

‚ the acceleration of the car body and the thrust of the 
pinion take weight off the drivers amounting in all to about the 
sum of 05(3 per cent. and 1-68 per cent., or 2:18 per oent, which 
when done gives 30-4 per cent. 

When both motors are mounted on one truck and are outside- 
hung, the effect of the lever action of the dead weight of the motors 
is lost, since the weight of one motor counterbalances that of the 
other. The forces of the pinion and of the car body are the same 
м for inside-hung motors except for the difference in the wheel 
bases of the trucks used, and in like wise these forces throw 
increased weight on the rear axle. 88:48 per cent. is obtained as 
the total weight on the rear wheel, and 26°52 per cent. as that on 
the front wheel when the car is accelerating. 

A consideration of the action of motors when connected in series 
makes evident the fact that the greatest total weight on all of the 
drivers does not always give the best starting effect. The least 
weight on one of the pairs of drivers is in reality the determining 
factor, as this weight determines the point of slipping of one pair of 

heels. When this slipping occurs, the ra idly revolving motor 
driving them builds up such a large counter E.M.F. as to seriously 
cat down the current and to lessen the torque on the other motor. 


At a meeting of the Society held on October 26th, Prof. J. Perry, 
F.R.S., President, in the Chair, a Paper on M 


" The Strength and Behaviour of Ductile Materials under 
Combined Stress 


was read by Mr. W. A. ScoBLE. In former tests of materials 
under combined stress either the ultimate strength or elastic limit 
stress has been considered, and the tensions have been applied either 
directly, or by internal pressure in the case of thin tubes, so that the 
distribution of stress was approximately uniform. The present 
experiments were made on bars $ in. diameter, subjected to bending 
and twisting to reproduce the irregular distribution of stress occur- 
ring in practice. The yield point was selected as the criterion of 
strength, but it is open to more than one specification. Here the 
stress corresponding to the first sign of yield was not taken, but that 
given by the intersection of the two parts of the stress-strain diagram 
corresponding to perfect elasticity and complete yield, so that the 
intermediate state was neglected. The critical bending moment was 
found to be greater than the yield torque, 2,660 and 2,400 lb. in., 
and plotting the corresponding bending and twisting moments the 
ellipse gave the closest approximation to the results. The circular 
formula M.=T,=,./M?+'L# may be used, taking M. and the tenaile 
strength if the torque is small, or T. and the working torsional 
shear stress if the bending moment is small. With both loads on, 
there was simultaneous yielding in both ways. The maximum 
principal stress varied considerably, but the maximum shear stress 
was nearly constant. Usually the bar yielded in the manner cor. 
responding to the fixed load before giving it that due to the in- 
creasing load; sometimes the difference in the loads was rather 
large. The results, together with those of other experiments, were 
analysed to determine if the variation of the maximum shear stress 
was due to a force analogous to friction, or the reverse, propor- 
tional to the force perpendicular to the pass of maximum shear. 
It was found that the variation in the values was due to differences 
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| : Minimum weight (per- | in the shear strength in various directions. 
ена total weight on centage) on ae ы Dr. MORROW, in a letter to the secretary, remarked that he had read 
Arles N of drivers. Mr. Bcoble's Paper with great interest, and hoped it would help in 


removing the obstacles to the application of some theoretical formula іп 
design. It was well known that many of the applications of the theory 
of bending were worse than useless in practice. In cases of combined 
tension and bending of solid bars (as in crane hooks, coupling-rods of 


Car Car ac- Car ac- Car ac- | Car ac- 
standing. celerating | celerating celerating | celeratirg 
dd forward. | backward. forward. | backward. 


: 5 52: locomotives, &c.) the usual methods were misleading. In Proc. Roy. 
к jland2. (00 60 0 60-0 27:3 273 Soc., Vol. LXXIII., he (Dr. Morrow) described experiments showing that 
H- IT 560 ‘53-2 58:8 26:6 29:4 the strains, and bence probably also the stresses, caused by bending 
$$ ln! 560 58:8 531 29:4 26:6 rectangular beams were considerably smaller than those given by calcula. 
E 1044 56-0 96:0 56:0 26 6 26:6 tion. Since then the method has been extended to higher stresse> in 
57 iu : 56:0 56:0 56 0 206 · 26 6 wrought iron and steel bara, but still within the elastic limit. Direo! 
1 1091 600 60-0 60 0 27:8 . 273 ` | measurements of tho longitudinal tensile and compressive strains bear 

E 1d?“ 634 . 630 63:0 28:7 28 7 out the previous conclusions. Until it is realised that the ordinary theory 

" (lu d: i = [——— — of bending is inapplicable to materials of construction (except as а useful 
A lad 2 | 60 0 60-0 60:0 26:5 26:5 approximation when the sfres:e: are low) it, will be difficult to arrive at 
3502 d 1 652 60 8 69:5 804 84:7 correct conc'usions in any problem of combined stress in which bending 
$2 |, 65˙2 69 5 60-8 ‚ 947 | 30:4 occurs, Taking some of the results from Mr. Scoble’s Paper in which 
38 2 and м И 65:2 65:2 30˙4 80:4 failure was by bending, and assuming that the tensile stress was only 
5 [запад і. 652 |, 652 65:2 304 | 804 fiv.-eighths of that given by the Buler-Bernoulli theory, Dr. Morrow has 
| 900 60˙0 60-0 26:5 26:5 drawn up a table which shows that there is nothing to disprove the 
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maximum principal stress theory when the specimen fails by bending. 
The method adopted is exceedingly rough and does not apply to the very 
different os ses in which failure ів by torsion or shearing, e 

The CHAIRMAN said the Paper was a most valuable one, and more 
scientific experiments upon the subject were-required. He could not 
agree with the notion put forward in many English text books that the 
maximum principal stress determined fracture. 


A Paper. by Mr. J. M. BALDWIN on 


“The Behaviour of Iron Under Weak Periodic Magnetising 
Forces” р 
was read by Prof. F. T. Trouton. The behaviour of iron in strong 
alternating fields has been studied by many observers, and tho 
induction in iron when placed in both strong and weak ficlds has 
been thoroughly examined by static methods, but up to the present 
no results have been published of the induction in weak alternating 
fields. The author has now, however, succeeded, by means of 
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and become equal to the static adhesion at infinitely high periodicity. 


Lyle’s wave -tracer (for description of which seo Phil. Mag., qual to! itely hig | 
Б i ini i jon in periodically varying | If the dynamic friction were equal to the static frietion, the maxi- 
Vol. VI., p. 649), in examin mg the induoten : сые cara mum useful or average 1 effort would evidently be the same 
for a pulsating as for a uniform torque in spite of the periodical slips. 
In this connection may be mentioned the influence of the“ tilting "' 
when produced by a pulsating torque. As is well known, the 
“ tilting” acts in a way to lighten the front end of the vehicle. 
This is, of course, especially noticeable at the start, when it shows 
itself by the front wheels being slipped before the rear ones. If the 
acting torque is pulsating, the “ tilting ” is greatest when the force 
driving the wheels has its maximum. Hence, the front wheels 
should slip earlier and the hind wheels later, if the “tilting” is 
pulsating than if it is uniform, but of an equivalent value. Due, 
however, to the general great mass of the vehicle and the consider- 
able amount of spring used for suspension, the “ tilting ” pulsations 
will be practically eliminated, and the maximum useful pull will be 
influenced mainly by the fluctuations of the driving force itself. 
Considering the matter solely from the above points of view, it is 
obvious that the maximum useful pull must be lower with an alter- 
nating than with a direct-current equipment. There is, however, 
actually a phenomenon taking place which certainly is the more 


agreement with what might have been anticipated from work already 


at least as far as such results can be extended to periodic fields. 
The method which was used may 1e 

which the wave curve of the induction is determined by examining 
the E.M F. in asecondary coil by means of a commutator arrange- 
ment working on the same shaft as a dynamo supplying the 
primary current to a coil placed on the specimen to be examined. 
The principal points brought out 


by Mr. Baldwin’s work are as fol- 
lows: (1) The permeability satisfies a linear law through a con- 
siderable range 


for weak fields, diminishing to a minimum about 
150 as the amplitude of the field diminishes ; (2) as the field 
diminishes the difference in phase between the induction and the 
magnetising force tends to disappear, and (8) at the same time the 
hysteresis losses become very small; (4) frequency at these low 
valuesof the field has practically no influence on the results obtained. 
The CHAIRMAN expressed his interest in the Paper, and said that 12 
or 14 years ago he worked at the subject in connection with choking 
coils, not kinetically, but using the ordinary hysteresis curves. - Taking 
а periodic voltage applied to a choking coil, it was interesting to note 
that the iron manufactured harmonics whose frequencies were the odd 
multiples of the frequency of the fundamental. He contrasted this with 
the case of trains of mechanism where the frequencies manufactured were 
always octaves or double octaves of the original frequency. 


A Paper by Prof. R. W. Woop on i 


© Fluorescence and Magnetic Rotation Spectra of Sodium 2 P A А 
Vapour and their Analysis " Fio. 1.—DriacnAM or APPARATUS FOR SLIPPING TEST. 


was taken as read. After recapitulating the descriptions of the ex- 
perimental arrangements given in previous Papers, the author 
describes the work done during the present year in photographing 
magnetic rotation and fluorescent spectra. A 12 ft. grating, a 
specially constructed three-prism spectrogra h, anda monochromatic 
illuminator were used. The sources of light employment were : 
Quartz arc-lamps containing cadmium, zine, and thallium ; ordinary 
arcs between lead, zinc, silver, bismuth, and copper electrodes ; 
lithium, sodium, and barium arcs; and vacuum-tubes containing 
helium and hydrogen. After each exposure the D lines were recorded 
on the photographic plate for purposes of comparison. Some ob- 
servations on the fluorescence produced by cathode rays are also 
described, Details are given of the difficulties and special features 
of the spectra obtained, and directions are indicated for future work. 
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important, as it tends to eliminate the very cause of the lower 
maximum useful alternating pull. "This phenomenon is due to the 
elasticity in the different parts transmitting the pulsating forces. 

As this phenomenon can be mathematically expressed, there is a 
convenient way open to get an idea of the influence of the elasticity 
in the present case by making a calculation based on actual data ; 
the results of an actual test are given below. 

Fig. 1 shows the arrangements for the test, and Fig. 2 indicates 
the result. A standard truck, equipped with two 100 m.r. single- 
phase motors, was placed on rough rails. Asa dynamometer, there 
was used a 16 in. air cylinder, and the pressure was registered by an 
indicator. Through the motors was sent alternately direct and 
alternating current. The current was slowly increased until the 
wheels slipped, and it may be noted that the slipping point was 
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NOTE ON THE TRACTIVE EFFORT OF THE SINGLE- 
PHASE COMMUTATOR MOTOR EQUIPMENT.* 


BY B. G. BERGMAN, 2-100 IL P. Motors 


WEF Gear Ratio - 28:69 

One of the objections—by many considered as serious—to the use 
of the single-phase commutator motor for traction is the effect of the 
pulsating torque, which is characteristic of these motors. It is well 
known that the friction between a body and its support is greatest 
when the body is at rest; as soon as it is forced to slip the friction 
decreases. From several tests it has been shown that this decrease 
takes place at a smaller rate with increasing speed of slipping. 
Hence, the maximum tractive effort or the maximum force between 
wheel and rail is obtained at the moment before the wheel starts to 
slip. This tractive effort is the limit for the useful pull with a 
uniform torque equipment. With an alternating equipment, on the 
other hand, supposing the pulsations transmitted to the rim of the 
wheel, the maximum useful or average pull will evidently be 
lower, as necessarily the slipping point will be reached first by those 
values of the pulsations which are above this average. 

Looking at the matter from a purely theoretical standpoint, it is 0 
evident that, when duriug the ears the slipping point at first is 
reached, the wheel begins to slip and will be accelerated until the 
acting force decreases and equals the frictional resistance. Then 
the wheel will be retarded, and when the energy stored during the 
time of acceleration has been fully dispersed, the wheel, of course, 
stops. Thus there will be a periodical slipping of the wheel before 
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1000 2000 
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Fic. 2.—OnsERVED AND CALCULATED RESULTS. 


very sharply marked by the instruments. One motor was used at 
a time, and on the curve sheet are plotted points indicating the 


the continuous slipping—as resulting from a uniform torque—takes 
place. This evidently occurs when the periodical slips are no longer 
interrupted by any stops. Then the maximum useful tractive effort 
of the alternating equipment is reached. 

Considering that the time for acceleration during the periodical 
slip becomes shorter with increasing frequency, it is clear that also 
the speed of slipping will decrease. Now, referring to the variation 
of the coefficient of friction with the velocity, it seems probable that 
the maximum useful tractive effort will increase with the frequency 


* Abstracted from the Electrical World, 


results for motor No. 1. The only difference in the results for the 
two motors was that due to the unequal weight on the wheels as 
produced by “ tilting.” 

The test evidently shows an increase in useful tractive effort with 
increasing frequency in accordance with the above conclusions. As 
far as it is possible to judge from a test of this kind, with so many 
varying and uncertain elements entering in it, the tractive effort for 
slipping the wheels at the commercial frequency of 25 cycles per 
second is about 15 per cent. smaller for alternating current than for 
direct current, assuming, of course, that suspension gear arrange- 
ment, &¢., are the same as for the truck used in this test. 
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The drawn curve shows the calculated value of the alternating- 
current tractive effort as found by considering the moment of inertia 
of the moving parts referred to the axis of motion, the torque of the 
spring device per unit of angular deflection, and the slipping point, 
which corresponds to a tractive effort of 4,100 Ib., as obtained from 
the direct-current tests. This curve passes almost through the test 
points at about 8,000 alternations, thus giving the same tractivo 
efforts as the test. The maximum angular deflection of the spring 
device is only 0 225 deg. It is interesting to note the point where 
the curve reaches the frequency axis. This point corresponds to the 
case when the impressed frequency equals the natural," or, in 
other words, when resonance occurs. 

It is obvious that the maximum average tractive effort can never 
be lower than corresponds to the lowest value of the “ dynamio” 
coefficient of friction. Hence, actually the lowest part of the curve 
(above “ resonance) would be bent down instead of as shown on 
the curve sheet. If the dynamic coefficient of friction were con- 
stant—that is, pester of the speed of slipping—the curve 
should have a sharp bend at the corresponding point, but due to the 
decrease of the dynamic friction with increase of speed of slip- 
ping, the curve would probably bend down gradually: giving a 
minimum of tractive effort at resonance, as shown in Fig. 2. 

Before making the final conclusions, some words may be said 
about the influence of the oscillations of the motor itself when it is 
geared to the wheel axle. The motor will tend to move in the same 
direction in which the reactive force from the gear acts upon the 
teeth of the pinion. Consequently, if an oscillation of the motor 
frame is possible, the armature must revolve correspondingly, 
and the more the larger the amplitude of the oscillation, con- 
sidering the torque taken up by the moment of inertia of the arma. 
tare and the wheel. A theoretical analysis aleo shows that the 
pulsations of the tractive effort can be entirely eliminated by suit- 
ably arranging the suspensions, but that exceedingly stiff springs 
аге necessary. : 

Asa conclusion from these discussions, test results and theoretical 
application, it can be said that a 25 cycle alternat ing-current equip- 
ment with geared motors, connected to the wheels in the standard 
way, seems to have about 15 per cent. less maximum tractive effort 
than a direot. current equipment, and that considerably worse results 
would be obtained with gearless motors, the armatures of which 
were rigidly connected to the wheel axles; that with both geared 
and gearless motors the alternating.current equipment can exert 
u high a tractive effort as a direct-current equipment by introducing 
suficient elasticity somewhere between the armature of the motor 
and the rim of the wheel ; that a rather slight flexibility is sufficient, 
and that, therefore, perfectly practicable and reliable devices can be 

ed for such а purpose. 
Finally, it may be said that the greater cost for such a device and 
or its maintenance will probably be many times outweighed by the 
savings obtained by its use, as resultin from increased tractive 
effort and from less troubles to motors, pinions, &., the cushioning 
effort of the device practically eliminating sudden shocks, 


UNDERGROUND CABLES.* 


BY Н. G. STOTT. 


Fs use of underground cables for the transmission of power by 
: s:tricity has become so universal that no apology is necessary for 
“loging before the members of this association a few points which 
gs to the author to have failed to receive the attention they deserve. 
nderground cables, as used by the members of this association, 
may be grouped into three classes, viz. :— : 
„High- tension multiple or single. conductor cables of relatively 
am е carrying capacity, but pata of operating under 
i 8 pressures rom 2,500 to 25,090 volts mean effective pressure. 
ч та single conductor cables of large current-carrying 
Capacity, ut only Operating under pressures of 650 volts or less. 
Negative return cables of large current-carrying capacity, but 
of эшш under a pressure corresponding to the drop in the 


Tho first class com 121 е 

i , Comprising what is popularly known as high-ten- 
when case develo ed by a process of evolution from the time 
time wher ing b ut rubber was used for insulation, to the present 
: Sas sa varnished cambric, saturated tapes апа aper 
little to be ы i brought to such a atate of perfection as to Joys 

Higher voltages than 25 

‚000 have not been att { 

unde en attempted as yet in 
of 44000 a ald les, but there seems to be no reason why a voltage 


and the ll ite à star connection is used in the transformers 
limited to 25,000 
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cable manufacturers have almost kept up with tho development in 


overhead'construction, as at this time 60,000 volts is the maximum 


pressure in use in а few cases only, and the great majority of im- 
portant transmission schemes are under 50,000 volts. s 


For economic reasons, principally, rubber insulation is onl y used 
where local conditions seem to demand an insulation which 18 im- 
pervious to moisture, so that in case the lead sheath should be 
punctured, the cable will not necessarily fail. 

As an instance, where cables have to be installed in ducts, which 
are under water part of the time, or for submarine cables, the extra 
investment ‘for rubber insulation would seem to be justified, as in 
the event of a leak in а submarine cable lead sheath it usually be- 
comes a total loss if insulated with paper or other non-moisture-proof 
material, whereas good rubber will last indefinitely under water. 

For potentials above 22,000 volts it seems likely that some form of 
varnished cambric or impregnated cloth will take the place of paper, 
owing to its higher puncture resistance for a given thickness, but 
experience with working pressures above 22,000 is so limited that 
we must wait for some time before any definite conclusions can be 
reached. 

As the result of some 15 years of experience with underground 
cables, the following table, giving thickness of insulation and lead 
sheath for various sizes of conductors and working pressures, is 
submitted as representing conservative practice :— 


Table I.—Paper Insulation. Standard Working Pressure of 8,000 rolts. 


Thickness of lead. 


| Thickness of 
Single cond. | Three cond. 


| insulation. 


‘Size of conductors. 


No. 6 to No. 2 B. & .. . 5082 in. 5.64 in. 3.32 in 
No. 1 to No. 00 ............ 5.82 in. 3.32 in. 7.64 in 
No. 000 to 300,000 em 6.32 in. 7-64 in 9.064 in 
400,000 cm. to 750,000 em 6.32 in. 7-64 inꝰCTT—ẽc 
800, 000 cm. to 1,000,000 cm... 7.32 in. 4-32 in 

8.82 in. 9.64 in. 


1,250,000 em. to 2,000,000 cm. 


For each 1,000 volts increase of pressure above 8,000 add gz in. 
insulation to the wall until 11,000 volts ia reached, and after that 
add u in. for each 1,0€0 volts. For example, the insulation required 
on & No. O. B. & S. 25,000 volt cable would be 39 in. or in. If 
85 per cent. para rubber compound or varnished cambric is used for 
insulation, the above empirical rule may be changed to read: for 
each 1,000 volts increase above 3,000, add 9, in. insulation to the 
thickness of wall until 25,000 volts is reached. For the insulation 
of low. potential cables in class II., % in. paper should be used on all 
sizes up to 1,000,009 em., and from 1,250,000 em. to 2,000,000 em. 
A in. should be used и 

From a purely electrical point of view one-half of this insulation 
would be ample to withstand 650 volts working pressure, but the 
mechanical effects of reeling and unreeling the cable and pulling it 
into ducts and bending around the manholes, are to practically 
destroy the insulating qualities of the layer of paper next the lead, 
so that we really start in with a cable having approximately u in. 
of its insulation destroyed before it is put into commission ; this 
mechanical destruction of insulation is especially marked in cold 
weather, as the oils used with the paper tend to congeal when sub- 
jected to a temperature below 82°F. The cable manufacturers have 
met this difficulty by using more fluid oil, with the result that the 
insulation resistance of the cable may not be more than 50 megohms 
at 60. F., but by the use of this very soft insulation they have pro- 
duced a cable giving a very low insulation, but a high puncture 
test, and at the same time have met, to a great extent, t e difficulty 
of handling paper cable in cold weather. It is always advisable, 
however, if a cable is to be used in a temperature below 32°F. to keep 
it in a warm place, such as a boiler room, for at least 12 hours 
before drawing it in. The cable may then be used in the coldest 
weather, as it gives up its heat very slowly. . 

Class III. cables have up to within the last three years received 
very little attention, as, in almost every case, bare copper cables 
wereinstalled. But a closer study of the electrolysis problem in- 
dicates that in many instances the use of insulated negative cables 
would eliminate a great deal of the trouble and damage to cable 
sheaths, &c. 

If bare copper returns are used, return currente may flow back by 
the lead sheathing of the fecders. An obvious remedy would 
seem at first sight to be the bonding of the lead sheaths of all 
feeders to the bare negative cables at frequent intervals, but this 
introduces another trouble which may be as serious as electrolysis. 
A short circuit in a positive feeder, to ground, will cause an enormous 
eurrent to flow through the lead sheaths, and in all probability burn 
off the bonds and destroy the lead sheaths in a number of cables. 
Instances of this have occurred to the author's knowledge, in which 
the lead sheaths have been completely burned off for 400ft. on 
cables that were entirely innocent of the origin of the trouble. 

Another source of trouble, due to the use of the grounded nega- 
tive 'bus and bare feeders, is in the other feeder's lead sheaths carry- 
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ing the negative current back to the power house or sub-station 
by an entirely different route from that taken by the bare negative 
feeders, with the result that this return current leaves these lead 
sheaths, either in the power house through a ground put on them, 
or through some accidental ground, such as a cable hanger in & 
manhole. Every time a short-circuit comes on the system a rush 
of current will flow шон these lead sheath», and, perhaps, 
puncture small holes in the lead. u 

The most satisfactory solution of these problems of avoiding 
electrolysis and saving the lead sheaths from destruction seems to 
be in the useof an insulated negative 'bus in the power house and 
sub- station, and insulated negative feeders right up to the track 
rails. For this purpose the negative feeders should preferably be 
insulated with some material which does not require the use of a 
lead sheath. Several types of insulation are now on the market, 
which promise to be very satisfactory for this purpose, as the 
potential carried by the negative feeders is quite low. 

J he ideal solution ofthe problem would be found in the use of the 
feeders without lead sheaths, and some very satisfactory tests are 
now being made on experimental lengths of 650 volt cable of this 
type, but it does not seem probable that any cable can be constructed 
at present which will safely stand being drawn into wet ducts and 
manholes and used continuously on pressures above 2,000 volts 
without the protection of a lead sheath to keep out the moisture. 

By using insulative negative feeders and avoiding all earthing in 
the power house or sub-station, it is evident that there will be little 
or no tendency for the return current to leave the track rails, if 
properly bonded, and absolutely no tendency for stray currents to 
come back to the power house or sub-station by way of lead sheaths, 
gas mains, &c., thereby relieving us of probably 75 per cent. of our 
present electrolysis troubles. 

Coming back to Class II. cables, the safest plan seems to be to 
insulate the lead sheaths of all feeders by supporting them on racks 
Нав some form of insulation between the lead sheath апа the 

nger. . 

All cables should also be wrapped with two layers of { in. asbestos 
in every manhole where more than one cable is one each side, in 
order to afford protection from an arc caused by any one of them 
burning out. In perfectly dry places this asbestos wrapping can 
be secured very neatly by applying silicate of soda to it, the soda in 
itself being a good protection against fire; in the average dam 
manhole this soda will soon loosen and the asbestos wrapping wi 
fall off, so that, in this case, a galvanised steel tape about fin. by 
3; in. should be used to hold the asbestos in place. 

In order to get early warning of the breaking down of any positive 
feeder, and so give time to have it cut out before doing any further 
damage to itself or neighbours, a small insulated wire (say, No. 14, 
B. & 8.) should be connected to the lead sheath and brought up to 
a panel where the switchboard operator can see it. On this panel 
may be mounted one or two lamps for each positive feeder, and 
these lamps connected to ground through a resistance large enough 
to limit the current to the amount necessary to light the lamps 
when the pilot wire attached to the lead sheath to any feeder 
becomes alive through the grounding of that feeder on its insulated 
lead sheath. Ammeters or relays operating а gong may also be 
used with advantage for this purpose at a very small cost per feeder. 

In reference to Class I., or үп three-phase cables, their 
lead sheath should be insulated and wrapped with asbestos in the 
same manner as described for Class II., with the additional pre- 
caution that their lead sheaths should all be bonded together and 
grounded in the generating plant. The neutral, or star point, of 
the generators or transformers should be grounded through a re- 
sistance of such dimensions as to limit the current, flowing through 
it when an earth occurs on a high-tension feeder, to the amount 
necessary to) trip the overload relay. For example, on a large 
installation using 11,000 volts for distribution to its sub-stations, the 
neutral connection is one having resistance of 6 ohms, and a carrying 
capacity of 1,000 amperes for one minute. As the Y potential to 
earth is 6,800 volts, this limits the current to a maximum of 1,000 
amperes, when the feeder becomes earthed. 

system was adopted after some rather disastrous experiences 
witk short-circuits on high-tension feeders, and has been in success- 
ful operation for over a year. 

When a high-tension cable breake down it almost invariably 
goes to earth from one phase only, and then after the charging 
current of the whole system has been flowing to earth through this 
fault for perhaps 10 or 20 minutes, the insulation of the other 
phases is burned off, so that a short-circuit on two or three phases 
occurs, with the result that either the whole system is shut down, 
due to the sudden fall of potential, to perhaps one-fourth of its 
normal value, or at least one or two sub-stations are shut down from 
the same cause. With the neutral grounded through a suitable 
resistance, the oil switches, on the grounded feeder only, trip out 
quietly without any disturbance whatever to the rest of the system. 

If the three-phase high-tension cables are not grounded in the 
generating plant, the burning out of a cable will puncture the lead 
sheath at a number of points, possibly 1,000 ft. away, as it is obvious 


that the current must leave the lead sheath somewhere, and the 
easiest path is usually found at the cable hangers in the manholes. 
This will be true no matter whether the neutral is grounded or not. 

Asa farther precaution, it is advisable to bond the lead sheaths of 
the alternate-current feeders quite frequently in the manholes by 
wiping on a lead strap, say } in. by 2in. to the lead sheaths. Bond- 
ing by wrapping the lead sheaths with a few turns of copper wire 
is worse than useless, as the copper wire, if put on tight enough to 
make a good connection, may cut through tbe lead, and if not tight 
enough to do this, it will probably make such a poor contact as to 
arc when current passes. п 

In conclusion, the author wishes to state that, in his opinion, at 
least 75 per cent. of cable trouble is caused by defects in the lead 
sheath and not by defects in the insulation. 

Examine the ordinary vitrified duct and you will find that the 
inside, in all probability, contains several small hard sep points 
projecting from pg in. to jin. What happens to the lead s eath of 
a cable when it passes over these projections ? A groove is cut in 
it in exactly the same way as by a tool in a planer. The result is 
that a little extra pressure, caused by a kink in the cable, will cut 
through the lead and admit the moisture, which, sooner or later, 
will destroy the insulatioa. 

Beyond trouble in joints caused by carelessness on the part of the 
jointer, practically cable trouble can be eliminated by the more 
careful choice and installation of conduits, by a very careful inspeo- 
tion at the time they are laid, and by the use of cutters and cleaners 


after they are laid. 


Lastly, do not try to get & low price on & cable by reducing the 


‘thickness of the lead sheath, as the integrity of the lead sheath is 


fully as important as the quality of the insulation, and the life of 
the latter is wholly determined by the degree of perfection obtained 
in excluding moisture from it. 


CORRESPONDENCE. 


CAPACITY CURRENTS IN THREE-CORE CABLES. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: I must admit that I overlooked the simple expression 
for the capacity current given by Mr. Russell in his letter 
appearing in your last issue, and I must at the same time thank 
him for calling attention to it. 

Perhaps I may add that it is easily deduced from the first 
expression, C - 2,/3z/V(K + К,/3), given in my letter of 
October 20th. The capacity as measured between two cores, 
per mile of cable, can be seen, by consideration of the equiva- 
lent arrangement of condensers shown in Fig. 1, to be equal to 
the sum of three capacities, K, K/2, K,/2—that is, 3/2 
(K TK /3). If this is called К’, the expression reduces at 
once to that given by Mr. Russell—viz , C—47f K'V/¥3.— 
Yours, &c., J. DENNIS COALES. 

University College, Nottingham, Nov. 5. 


THE INVENTION OF WIRELESS TELEGRAPHY. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In the interest of historical accuracy may I be allowed 
to controvert a statement with regard to the origin of wire- 
less telegraphy made last week in The Times by Prof. J. A. 
Fleming. 

I allude to Prof. Fleming’s categorical statement that in Sir 
Oliver Lodge's Royal Institution lecture in June, 1894, “there 
was not a single trace of any suggestion of application to 
telegraphy.” 

No doubt Prof. Fleming has been misled by the printed 
report of the lecture, which, as is often the case where experi- 
mental demonstrations come to be transcribed into words, 
gives but a poor impression of what was actually said and 
shown. 

_ Personally I heard the lecture, and was, in fact, so greatly 
impressed with the telegraphic application of what Sir Oliver 
Lodge demonstrated to the audience, that next morning I 
talked over with Mr. J. C. M. Stanton—who confirms what I 
now write—the practicability of connecting, by Sir Oliver 
Lodge’s method, this office with my residence in Jermyn- 
street. We actually went as far as making some preliminary 
experiments in which. signals were sent over short distances 
without difficulty. The Victoria-street-Jermyn-street com- 
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munication was, however, never actually attempted, for the 
reason that so many large buildings appeared to be in the direct 
line between the two places that success appeared doubtful. 

What, however, I am anxious to emphasise is, that so far 
from Sir Oliver Lodge's lecture being devoid of any suggestion 
of application to telegraphy, on the contrary, the suggestion 
was so explicit that the very next morning I was discussing 
with a member of my staff the practical application of Sir 
Oliver Lodges method of wireless telegraphy for business 
purposes. | | 

May I say, in conclusion, that I have no pecuniary or other 
interests in the question whatever.— Yours, &c., 

A. À. CAMPBELL SWINTON. 
66, Victoria-street, Westminster, Nov. 5. 


PARLIAMENTARY INTELLIGENCE. 


— 


Wireless Telegraph Conference, — Mr. Henniker Heaton put a long 
question in the House of Commons, on Monday, as to the results of the 
Berlin conference on wireless telegraphy, the instructions to the British 
delegates, &c. 

The Postmaster-General (Mr. S. Buxton) said that the statements em- 
bodied in the question were either the reverse of the truth or misleading 
in their implication, The British delegates were instructed to carry out 
that which was the policy of the late as well as of the present Govern- 
ment in regard to wireless telegraph matters. They were instructed not 
to agree to the principle of intercommunication, nor to sign the Conven- 
lion, unless specific and adequate securities for B:itish interests, both 
naval and commercial, were obtained. 

In reply to questions, the Postmaster. General (Mr. S. Buxton) said that 
the full text of the proposed Wireless Telegraphy Convention, with the 
regulations and protocol, had only just been received. It would be laid 
on the table, and before ratification, if the House desire J, an opportunity 
of discussing the Convention would be afforded. 


Metropolitan Electric Supply Bill.-—This Bill for powers to extend the 
area of supply of the Metropolitan Electric Supply Co. to New Windsur, 
Rickmansworth, Chorley Wood, Chesham, Beaconsfield, Slough, Amer- 
tham, Eton, Wycombe, &c., and to alter the Act of 1890 by relieving the 
company from the obligation in relation to Paddington is now unopposed. 
The Bill which was referred to the Select Committee on Unopposed Bills 
passed the committee stage yesterday. Tharsday. 


Administrative County of London & Distriet Electric Power Bill.—In 
the House of Commons on Wednesday the order for the second reading 
of this bill was read and discha: ged and the bill withdrawn. 


LER re EES 


LEGAL INTELLIGENCE. 


— pes 
British Westinghouse Co. v. Aberdeen Corporation. 


pie Couit of Session on Friday last this case came before Lord 


It appeared that the company entered, in February, 1901, into a con- 

1 vh Aberdeen Town Council for the erection of x additional engine 
: ynamo at the Corporation electricity works, The contract contained 
n arbitration clause which referred all disputes, other than questions re- 
d to the rejection of material, to Mr, Cbamen, then electrical engineer 
time 2, Corporation, and failing him to the engineer for the 
йуз ns In October, 1904, while the engine was being erected, the 
ila a areca a radial crack in the web as it was being forced on to 
] Аш. ош The electrical engineer to defendant Corporation (Mr. 
apple ) at once intimated that a new flywheel would have to be 
T pm aud meantime the cracked flywheel was used to run the engine. 
had the eas refased to su polya new wheel, and the Corporation ultimately 
be il gis ed one removed and a newone substituted, and they claimed 
йн wed to dedact the expense of the new wheel from the contract 
affected it a maintained that the crack ia the wheel in no way 
appointment yen and they presented the present application for the 
Нан 4 arbiter, under the Arbitration Act, 1894, founded on 
Chatter’ ал E use in tho contract, and Betting forth that both Mr, 
The Cor ты succeasor in office had declined to take up the reference. 
Finds icm 100 maintained that on Mr. Chamen declining to act, the 
ne ae was respondents’ own engineer, and that the reference not 
farther, that 5 arbiter, the Arbitration Act did not apply, and, 
spondents n 16 whole question was one not for the arbiter, but for the re- 
Lord DUN БА under the clause entitling him to reject faulty material. 
with costs, upheld these contentions and dismissed the petition, 


Te 


P. 
At э lover & Oo, v. Improved Electric Supplies (Ltd.) 
to recover (London) County Court on Friday last, plaintiffs 
euit, For plaintiffs it 5s. for an electric desk fan suitable for а 230 volt cir- 
vas stated that they supplied to defendants’ order in 


bee 


£ 


June last a new fan, and before it was sent out it was tested and found to 
work perfectly. Defendants said there was sparking on the switching-on 
of the current. The fan was produced in Court and inspected by the 
Deputy-Judge. Plaintiffs pointed out that the sparking could have been 
easily remedied. Their expert said it did not spark when he tested it. 
Plaintiffs also denied that the fan was in a dirty condition when sent 
out, or that it was second-hand. 

Defendants’ representative said they gave instructions for the fan 
to be returned, their customer having rejected it on delivery. 

The DEPUTY-JUDGE said it was a case in which time was not the 
essence of the contract, and therefore defendants should have given 
plaintiffs an opportunity of putting right the defects complained of. They 
had certainly not proved that the fan was in a dirty condition or that it 
was & second-hand one, and as for the sparking it seemed to him that 
this could have been easily adjusted. He could not see any defence to the 
case, and the verdict must be for plaintiff s. 


кел ылы иы маш 
Tramway Bye-Laws. 


The Divisional Court (the Lord Chief Justice and Justices Ridley 
and Darling) rezently heard an appeal from a decision of the Justices 
of Wakefield. Appellant was charged bafore the justices with having 
while on a tramcar belonging to the Wakefield & District Light 
Railways Co. (on Jan. 12 last) refused to pay the legal fare demanded. 
Appellant took two tickets for Newton Hill, a place in the outskirts of 
Wakefield (one for himself and one for his nephew), paying 5d. for each. 
Appellant asked to be put down at a point within the 5d. stage. Thecon- 
dactor forgot to stop, being engaged in taking fares. About 250 yds. 
beyond the car was pulled up, but appellant refused to leave, and said he 
would go to the end of the journey to lodge & complaint with the manager. 
The conductor afterwards asked for the forward fare, and appellant refused 
to pay. He subsequently went to the company’s office, lodgéd his com- 
plaint and gave his name and address. The justices convicted and fined 
appellant 2s. 6d. and £1. 11s. 6d. costs, agreeing, however, to state a case. 

Mr. MARSHALL, K.C., submitted that the bye.law under which 
appellant was convicted was bad, as there was no intention to defraud. 

Without calling upon respondents, the LORD CHIEF JUSTICE, in 
giving judgment, said he had not the slightest doubt that the bye-law 
was good and that the justices rightly convicted. 

The appeal was accordingly dismissed, with costs. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VAOANT AND FILLED. 


The Auckland (New Zealand) Board of Education invite applica- 
tions for the following appointments : (1) assistant director of tech- 
nical education and manual training, with experience in teaching 
chemistry in technical or higher grade schools (salary £850, rising 
by annual increments of £20 to £500 per annum); (2) lecturer in 
phssiós and electrical engineering at Auckland Technieal College, 
with experience in teaching physics and electrical engineering 
(salary £250) ; and teacher of woodwork and cabinet-making (salary 
£200 per annum). Particulars from the Director of Technical 
Education and Manual Training (Mr. George George, E. I. O., F. C. S.), 
c/o the High Commissioner for New Zealand, 18, Victoria-street, 
London, 8.W. Further particulars are given in an advertisement. 


Applications are invited for the position of senior lecturer and 
demonstrator in the electrical engineering department of the Uni- 
versity of Birmingham. Applicants must have had a university 
education and have been engaged for at least three years in a re- 
sponsible capacity with a first-class engineering firm, and for at 
least one year in scientific laboratory and teaching work at a uni- 
versity or technical school. Stipend £250 per annum. Applications 
to the secretary (Mr. Geo. Morley) by Nov. 24. See an advertisement. 


The governing body of Northampton Institute, London, E.C., 
invite applications for the post of junior lecture assistant in the elec- 
trical engineering department. Further particulars and form of 
application from the principal (Dr. R. Mullineux Walmsley). Appli- 
cations by 10 a.m. 21st inst. See an advertisement. 


Islington (London) Council invite applications for the position of 
chief assistant engineer in their electricity department. Commencing 
salary £250, rising to £850 perannutn. Applications, on forms to be 
obtained from the town clerk, Mr. Wm. F. Dewey, Town Hall, Upper- 
street, N., by noon Nov. 20. 


A telegraph inspector is required for 12 months’ residential ser- 
vice in Northern Nigeria. Salary £250 a year. Applicaticns to 
the Crown Agents to the Colonies, Whitehall-gardens, London, 
S. W., up to Nov. 19. See an advertisement. | 

An electrical sales manager is required for Johannesburg ; must 
be tkoroughly acquainted with all aspects of up-to-date power trans- 
mission and present developments of alternating and direct-current 
working. See an advertisement. | | 

A foreman electrical mechanic is required for the Federated 
Malay States; must have knowledge of three-phase working and 
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lant (including 


be capable of undertaking charge of maintenance of Sd 


steam boilers, high-speed engines and water turbines). 

995 per annum; 
xin са en ent. Applications to the Crown Agents for 
the Coloni«s, Whitehall Gardens, London, S. W., up to Nov. 10. 


Mr. Thos. Wright, works manager of Masons Gas Power Co., has 
been appointed S eI manager in succession to Mr. Chas. G. Norris. 


Mr. W. J. Collas has been appointed an assistant engineer to the 
Cleveland & Durham Electric Power Co. 


Mr. Laurence J. Kettle has been appo nted superintendent of the 
Pigeon House electricity station, Dublin, with an increase of salary 
irom £200 to £800, rising to £400 per annum. 


Leyton Council have appointed Mr. D. C. McLean, of Croydon, 
as car sheds foreman at £8 per week. 


Mr. E. A. Ingold, Hornchurch, has been appointed commercial 
agent for Reigate electricity undertaking at £2 per week. 


ES 


Argentina. The. Review of the River Plate states that the 
Compañia Alemana Transatlantica de Electricidad, of Buenos Ayres, 
have acquired by purchase the undertaking of the Oriental Tram- 
way Co. of Montevideo. | NM 

The Cia Alemana has also offered to take over the municipal 
electricity works at Flores, Belgrano, Palermo and Limirs, and the 
public lighting department recommends acceptance of the proposal 
on condition that the company supply energy at 20c. (paper) per 
unit for lighting and at 10c. for power. 

The Automatic Telephone 
exchange at Buenos Ayres. | 

М. Trebino & Co. have submitted a project to the Finance 
Minister forthe formation of a Co-operative Electric Light & Gas Co. 
It is proposed to erect works at Buenos;A yres, and the electric mai as 
would be put underground in the capital. The system would 
be extended to Ensenada, La Plata, Domselaar, Canuelas, Las 
Heras, Lujan, Pilar and Tigre. The municipality would be obliged 
to take electric current or gas from the company in streets where 
the mains are laid and no other company would be allowed to supply 
current or gas to Government or to municipal offices, &c. At the 
outset three-phase plant of a capacity of 50,000 kw. would be put 
down; current would be generated at 14,000 volts and would be 
transformed in sub-stations to 220 and 440 volts for light and 500 
for power. The tariff for Government or municipality is also set 
out. The capital is to be $25,000,000 m/n of which it is proposed 
that the Government shall take up half. à 2 


Aston.—A special meeting of the Council has been called for 
Dec. 5 to authorise application being made for a provisional electric 
lighting order for Erdington. : 


Barnsley-Swinton Tramways.—A scheme is being prepare 
for constructing an electric tramway between Barnsley and Swinton, 
and Wath Council have appointed a committee to report upon the 
matter. 


Blairgowrie.—It is proposed to form a company locally for the 
erection of electricity works in this town, and, it is stated, to utilise 
water power available on Haugh Lade. 


.Bo'ness.—The Council have decided to promote a bill or pro- 
.visional order to legalise the existing working agreement with the 
National Electric Construction Co. in regard to the electricity supply. 

This decision has been come to as a result of correspondence between 
the Council and the Board of Trade. In the last communication from 
the Board the assistant-secretary (the Hon. T. H, W. Pelham) stated that 
the Board had been advised by their law officers that the agreement 
involved a divestiture of the Council's power under their order to the 
Company, and as this constituted an infringement of sec. 11 of the 


Electric Lighting Act, 1882, they could not consent to the agreement in 
its existing form. 


Bray (Ireland). —The question of the present position of the 
electricity undertaking was considered by the Council on Tuesday. 

The electrical engineer (Mr. W. J. U. SowrER) reported that up to the 
end of the last financial year £1,162. 73. 9d. had been paid out of revenue 
for works of a capital nature, and in consequence of new consumers 
coming on £2,680 additional capital would be required for new mains 
and extensions during the next three years, making the total capital for 
which statutory authority was required £3,842. 7s. 9d. The additional 
capital would be provided for by an annual charge of £266 for interest 
and sinking fund, in return for which the earning capacity of the works 
would be increased by £740 a year. 

After discussion the Council decided to purchase а new switchboard, 
and application is to be made for sanction to a loan for carrying out the 
extensions г пі improvements suggested by Mr. Sowter. | 


„Cardiff Electricity Bulletin."— Cardiff Corporation Electricity 
Department evidently believes in getting & good thing while it is 
about it, and its electricity bulletin, as far as style and printing are 
concerned, is certainly good. The publication bears evidence of. 


free passage out and home on completion of 


Co. are fitting up an experimental 
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large outlay, as it is printed on thick art paper, and comprises no 
less than 56 pages. It should serve its purpose a3 an educational 
medium. We think the department has been very ambitious in 
respect to the bulletin, as too much matter is, in our view, crowded 
into the book. We note that the reader will find what many 
eminent scientists have yet to discover—an answer to the question, 
What is electricity? The bulletin replies that it is the best, 
cleanest and simplest illuminant at present known.” We do not 
wish to be considered hypereritical, however, and we are glad to 
see Cardiff Corporation electricity department pushing the sale o 
electrical energy for all purposes in a thorough-going way. 


Customs Duties.—A recent Australian Commonwealth Customs 
decision fixes the import duty on the Jeffrey electric coal drill at 
m per cent. ad val. 


n accordance with a recent Customs decision tramway points 
and erossings are to be admitted into New Zealand free as rails.“ 


Durham.—At the quarterly meeting of the County Council on 
Wednesday Mr. Leonard moved that an electrical expert be em- 
ployed to investigate and report on the practicability of a county 
scheme of electric service for power, light and traction. 

The CHAIRMAN said that since the special meeting of the Council was 
held in connection with this matter two questions had been submitted to 
the L.G. Board, who had replied in effect that express statutory autho- 
rity would be necessary before the Council could incur any expense with 
regard to experts. Consequently he must rule the resolution out of 
order. 

Mr. Davis moved а resolution that the Council re appoint the Elec- 
tricity Supply committee to resume their inquiries and report generally as 
to the electric service of the county. This was carried by 30 to 20. 


Eccles.—The Council are prepared to supply electric current 
(except between 5:80 and 10:80 p.m.) to mills at 8d. per unit, less & 
discount on accounts of £100 per annum. 


Electric Lighting Notice.—Selby District Council give formal 
notice of intention to apply for a provisional electric lighting order. 

Great Northern Telegraph Co.—An Imperial Russian decree 
has been issued granting to this company further concessions for 
communication with Denmark, and prolonging until 1926 the 
existing three concessions whereby the company maintains commu- 
nication between the Russian telegraph fines and those of Denmark, 
Sweden and Japan. 
. Grenada.— Mr. E. Drayton, manager of the telephone department 
on the island, has resigned his position as manager of the depart- 
Wer am position he has held since the inception of the system 
in 1891. 
. Interest Tables.— Mes:rs. Longmans, Green & Co. are ublish- 
ing, at the popular prise of 2s. 6d., a very useful and simple set of 
time tables to facilitate the operations of discounting bills and the 
calculation of interest on banking, current accounts, &c. The tables, 
which have been compiled by Mr. Thomas Reader, have reached 
their 5th edition. To the busy man, who has such calculations to 
make the book is simply invaluable. 


Hemel Hempstead.—The Council decline to assent to the appl:- 
cation of a local company for a provisional electric lighting order. 


Hornsey.—The borough electrical engineer (Mr. Norman Stani- 
land) has reported to the Council that the recent electrical exhivi- 
tion has been а success, and that the staff assisted him splendidly. 

He signalled out for special notice Mr. Teal, the distributing engineer, 
and Mr. Sadler, the chief clerk. Radiators and heating apparatus were 
specially in request, and a large number of the former had been put in 
circuit as a direct result of the exhibition. A small profit had been made 
on the exhibition after full allowance for all expenses incurred. 

The Electricity committee gave instructions that their appreciation 
should be conveyed to the staff, especially to the two officers named. 
The profit on the exhibition is to be devoted to the erection at the elec- 
tricity works of certain testing instruments. 


Hove.—For the supply of current for heating and power io 
Aldrington the Council have fixed the charges at 5d. per unit for 
the first hour’s maximum demand and 2d. after. 


Increase of Prices in Germany.—Twenty-two firms who manu- 
facture telegraph and telephone apparatus, &c., in Germany have 
announced an increase in the prices of their manufactures varying 
from 10 to 20 per cent. 


Japan.—The “Japan Herald" states that the Government are 
considering proposals of the Kobe City Electric Railway Co. to 
connect the Hanjin and Kobe electric lines near the present ter- 
minus of the former line, and of the Hanjin Electric Railway Co. 
to extend its line to the American Hatoba. An agreement has 
already been arrived at between the Osaka Municipality and the 
Hansin Electric Co. concerning the conuection of the latter line 
with the Osaka Harbour electric line. 


Jarrow.—Trial runs have been made over the tramway from 
Tyne Dock to Western-road, Jarrow, and the route is now ready 
for official inspection. 


Kendal.—It is unfortunate that two departments such as the gas 
and electricity works should be under the control of one committee, 


—— 
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rience has shown that where this is the case the younger 
ar ray ed peel supply) is likely to suffer, or at all events no 
strenncus effort is made to push it. Kendal eppears to be no excep- 
tion, for charges are being made against the local Gas, Water and 
Electricity committee of not having made the most of their elec- 
tricity works, б : i . 

i ese criticisms, the chairman of the committee (Ald. 
3 last week that for tlie year ended March, 1905, the 
deficit was £800, and for 1906 this deficit had been reduced to £600 odd. 
So far as he was concerned the electrical department had had perfectly 
fair treatment. When it had been said that the chairman, in his zeal 
for the success of 
light that such a st 


noted statistics relating to other electricity works, and he denied the 
saree that the electrical department had been robbed to benefit the 

works. The electrical station cost more than he intended it to cost, but 
that was not bis fault. He had always deplored that so much was spent 
on buildings. Incandescent gas had come to the front since electricity 
was introduced, and it was (he said) impossible for electricity to compete 
with incandescent gas under ordinary circumstances, 
electric light had a right to have it, and, he contended, they ought to pay for 
appointed to look after the electric light 


There was a hopeless tone about the worthy alderman’s remarks which 
dees not bode well for the future of the Kendal electricity undertaking. 


Leith —The additional plant recently put down at Leith elec. 
tricity works was formally started on Thursday last. 

The station was opened in 1898 with plant of 360 m. p., which had in- 
creased to 3.660 п.р. in 1905. It was the growing demand throughout the 
burgh for electricity for li hting and power and also the prospect of elec- 
tricity being required for the tramways that made it necessary in 1903 to 
arrange for an extension of the station. . 

Councillor Cratc, convener of the Electricity committee, explained 

early in 1905 contracts were entered into for the erection of the 
ме chimney and for the new engine house, boiler house and admini- 
лайте buildings, and also for the necessary plant and machinery. 
works were sufficiently advanced to 


new site, 
Мау last, and since then the old buildings had been either reconstructed 
to meet the requirements of the e‘ectricity department ог demolished, 

T was accommodation in the present buildings for additional plant 
All the alterations had been carried through with- 
to the running plant. The cost of the extensions from 
1903 to date was, roughly—land, &e., £8,500; new buildings, £15,000 ; 
new plant and machinery, £17,000; total, £40,500. Th 
uu early date prepare to have another engine and boiler ready for next 


c UTD. Sanction has been received by the Council to a loan of 
27,000 for purchase of 40 tramcars. 


майн Railways, Тһе Ackworth (Yorks.) Light Railway Order 


js Nos Hund to the Board of Trade for confirmation. Objec. 
V, 28. 


ш officially inspected by the Board of Trade at an early 
stitute a fh eon 88 the inspection takes place it is intended to in. 
die а through service of cara from Aldwych. 
London Count 


Co 
Haters + 10,763 for electric lighting 
*ondeneg with reins. ~ The Finance committee reported corre- 


th S gt 
tat ee lighting undertaking. 


A that, in view of the change in the constitution 
o gh Council, they might make further observationg if again 


and Tramways.—A joint t of the Fi 
wa ay Joint report of the Finance 
ments diis sh ements committee recommended that the Improve- 
improvement tips when submitting to the Co 


her the Sig existing or Proposed tramway route, do report (i.) 


wart along the küuestion of the construction or reconstruction of tram. 
theagh desirable co 
i 


; ired for a tramway ; or (iii.) whether the suggeated 

6n 8g 
tis not no sad ехсері 208 a tramway ; that in each case fall. 
falling made against tramways account ; that in 
OR under clagg (ii.) a contribution of a fixed sum, being 


ibm... 
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 One-eighth of the estimated nei cost of the improvement, be charged to 


tramways account: that in each case falling under class (lii.) the whole 
of 19 cost of the improvement be charged to tramways aecount.— Post- 
poned. ; | : 
Electricity Supply Scheme,—The Highways committee brought up their 
adjourned report recommending that the Council should proceed with a 


Ро ar supplying London and the surrounding districts with electricity 
in bulk. 


safeguard the interests of the public.” 

À long debate followed. | 

Sir M. Beecnorort pointed out that already in London they had in 
the stations of the Metropolitan Bleotrio Supply Co., the London Electric 
Supply Corp., the Charing Cross, West End & City Co. and the City of 
London Co., stations which could with extension probably meet all tha 
requirements of London.—The amendment was defeated and the repoit 
adopted. 

Machine Stoking.— That the question of machine stoking com- 
pared with the old system of hand-firing boilers is one of great 


Bolton. | | Р 

In the absence of Mr, A. W. Bennis, tho Darty was piloted through the 
works by the manager, 
cleaning compressed air furnace in operation wag the object of much 
attention, as was also the firm's latest improvement—the chain-grate 
stoker. Other items of interest were the elevating and conveying plants 
in course of construction, and the up-to-date moulding appliances in- 
stalled for the production of castings, 


Malvern.—A proposal to construct a funicular electric railway 
up the Malvern Hills is meeting with opposition. | 


Mansfield.—An inquiry was held here on Thursday last into the 
application of the Council for power to borrow £8,000 for exten. 
sions of the electricity undertaking. . ; | j 
It was stated that the greater part of the loan was required to provide 
additional plant for the supply of electrical energy to the Mansfield & 
District Light Railway Co. and £2,066. 148, 8d, was required for excess 
expenditure. ; 

Technical evidence as to various items was given by the consulting 
engineer, Mr. Robert Hammond. | 

The Ікврестов said the tota] of excess exrenditure included sums which 
should have been dealt’ With at a former inquiry, and they had excess 
expenditure upon excess expenditure. He asked for dates for all the 
amounts put before himn | . 

The Corporation: have given notice of their intention to apply for 
& provisional electric lighting order for Mansfield Woodhouse. 


. Mexico.—An interesting report from Consul L. J. Jerome on 
the trade of Mexico for 1905 has just been issued, and states that, 
with the advent of cheap electric power, the discovery of petroleum, 
and the opening up of coal mines, the fuel problem in Mexico has, 
to a large extent, been Solved. . Ж = | 8 
Mr. Jerome points out the possibilities of Mexico as a market for 
boilers, engines and machinery. In the early months of 1905 Mr. J erome 
vieited many of the Provincial towns, and inspected a number of factories 
of different kinds 
boilers installed. 


Rincon Antonio is the headquarters of the Tehuantepec Railway, and 


Coatzacoalcos possesses an excellent harbour and docks, where a number 
of electric cranes and capstans, supplied with current from a plant of 
1,000 kw. capacity, are installed. A number of new electric cranes are 
now being erected, | 

At the port of Salina Orue there are also a number of electric cranes 
and capstans erected of a similar type to those at Coatzacoalcos, and a 
generating plant of about equal capacity (1,000 kw.) has been erected and 
equipped. The number of these cranes and capstans is largely on the 
increase in situations like those at Salina Crus and Coatzacoalcos. ‚ 

At Colima the local electric light and power company hold a concession 
and have obtained a subsidy from the Government. Mexican capital is 
chiefly concerned in this enterprise. The tramways at Colima are mule 
or horse-drawn, and are the property of a British company. 

At Vera Cruz, Mr. Jerome's report states, a company has been formed 
to undertake the construction of warehouses, wharves, &. The company 
has a considerable capital (about £400,000) and is making аа 
lor placing large orders, As this company is about to be НАЕ ант in 
London, Mr. Jerome considers that British manufacturers will do well to 
watch the movements of this new enterprise. Cranes (probabl ше) 
and general labour-saving devices, besides plant, machinery and materiale, 
are likely to be ordered shortly. 
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Milan Exhibition Awards.—Messrs. Babcock & Wilcox have 
been awarded the grand prize for their exhibits at the Milan Exhi- 
bition. These comprised marine type boiler, having 809 sq. mm. 
heating surface, fitted with patent steam superheater and patent 
mechanical chain grate stoker (not under steam); silent gravity- 
bucket conveyor (working model) ; model of land type boiler, fitted 
with patent steam superheater, and a collection of wrought-steel 
steam piping and boiler parts. 

Messrs. Berry, Skinner & Co. have been awarded a gold and а 
bronze medal for their exhibits. 


New Cable Shop.—TheLondon County Council at their last 
meeting granted a special permit to Messrs. Johnson & Phillips 
to erect a cable shop having a cubical capacity of double that which 
is allowed under the London Building Act. We understand that the 
new shop is to be used for the manufacture of Manila paper-insu- 
lated cables. 

New Zealand.—The accounts of the New Zealand Post and 
Telegraph Department for the year ended March 81 last show that 
the receipts of the telegraph department (exclusive of Government 
messages) were £184,869, compared with £171,002 in the preceding 
year, and of the telephone department £89,542, against £79,061. 
The total working expenditure on telegraphs and telephones was 
£276,581, against £258,978 in 1905. There are 8,355 miles of line and 
25,116 miles of wire in use, against 7,9433 and 23,704. There are 15,338 
connections to the telephone system, against 14,428. The working 
expenses of the telephone department were £72,513, against £71,103, 
leaving a profit of £17,029 (against £7,958), or 4:69 per cent. on the capital 
expended (£363,192), compared with 2°69 per cent. on £295,029 last year. 

Oldbury.—The seal of the Council has been affixed to the agree- 
ment for the transfer of the Oldbury electric lighting order, 1898, 
to the Shropshire, Worcestershire & Staffordshire Electric Power Co. 


Personal.—Mr. Frederick Cortez Leigh, of Messrs. Lacey, Sillar 
& Leigh, London and Manchester, has been appointed consul in 
Manchester for Panama. Mr. Leigh has recently returned from a 
tour in South America, where he gained considerable knowledge as 
to the prospects of electrical and general engineering work in that 
part of the New World. 


Post Office Telegraphs and Telephones.—A return has just been 
issued showing the gross amount received and expended in respect 
of the telegraph service (includin telephones) from the date of the 
transfer of the telegraphs to the State in 1870 to March 81, 1905. 

Presentations.—On resigning the position of electrical engineer 
at Swindon, Mr. J. G. Griffin has been presented by the staff with 
а stop watch. 


The electrical staff of the Powell-Duffryn Co. (New Tredegar) has 
presented Mr. Н L. Langford, the retiring chief electrical engineer, 
with a silver-mounted tobacco pouch, а case of pipes and an ebony 
walking stick. 


The Liverpool staff of the National Telephone Co. have presented 
Mr. T. Rowe, on his retirement after 25 years' service, with a silver 
tea and coffee service, and Mrs. Rowe with a gold chain. The 
presentation was made by Mr. R. H. Claxton, local director of the 
company. 

Provisional Order Revocation.— The Boa:d of Trade have 
сеза that the Tiverton Electric Lighting Order, 1890, has been 
revoked. 


Reddith.—The Electric Supply committee have reduced the 
charge for current for lighting from 54d. to 44d. per unit, and a pro 
rata reduction has been made in the charge for power. 


South Africa. —The “ British and South African Export Gazette” 
states that, East Lendon Town Council have, on the recommenda- 
tion of their electrical engineer (Mr. J. Mordey Lambe) decided not 
to purchase the harbour electrical plant (which would cost about 
£80,000), but to erect and equip an entirely new station, at an esti- 
mated cost of £50,000, and to utilise therein some of the plant from 
the Council’s old station, which is to be shut down. е 


Heidelberg Council are consideri ici 
for the i sidering an electricity supply scheme 


The approval of thé ratepayers is being sough i 
; ght to the expenditure 

of £100,000 by Boksburg Municipality u lectrici 
5 9 pality upon electricity supply and 

Concessions have been granted for the supply of electrio current for 
power and lighting to Benguella, Katambella and Lobito, Portuguese Weit 
Africa, It is proposed to utilise water from the Katumbella river, and 
to erect a station to accommodate four double turbines, each of 200 n р. 

Stretford.—It was reported to the Council on Tuesday that on 
the second year’s working of the electricity department there was a 
net profit of £888, making the aggregate surplus to date £911. 

Sunderland.—For the half-year ended Sept. 80 the gross profit 
on the electricity undertaking was £7,482. It has been decided to 
erect 27 new arc lamps for street lighting. ке 


Technical Circulating Library.—Mr. H. K. Lewis, 186, Go 
i , . H. K. А wer- 
Hon London, W.C., issues quarterly a list of the newest technical 
ooks added to his very comprehensive circulating library. The 


autumn list has just reached us, and contains the names of several 
important electrical books just included in the stock. Electrical 
engineers generally should avail themselves of the borrowing facilities 
of Mr. Lewis's library. For а small annual subscription any tech- 
nical book, even the more expensive volumes, can be had out on 
loan. A prospectus will be sent on request. 


Telephone Communication with Cab Ranks.—The National 
Telephone Co. has prepared a scheme for linking up houses with 
the nearest cab-shelter. 50 houses must join for one shelter, the 
terms being fixed at £1. 1s. per annum. 


Tramway Provisional Orders.—Seven applications were lodged 
with the Board of Trade in December, 1905, for provisional orders 
under the Tramways Act (1870)—viz., by Dewsbury, Newcastle- 
upon-Tyno, Ossett and Rochdale Corporations, Altrincham Urban 
District Council and by the National Electric Construction Co. for 
the Edinburgh and Queensferry and the Portobello and Musselburgh 
(Port Seaton extension) tramways Four of the applications in- 
cluded power to construct new or extension tramways, the remaining 
three being to revive and extend powers which had expired. The 
aggregate length of the proposed tramways was 5 miles 87 chains 
of double line and 10 miles 61 chains of single line, and the esti- 
mated cost was £177,828. The Edinburgh and Queensferry order 
was not proceeded with, as the promotors failed to obtain the 
necessary consents of local and road authorities. In the case of 
the Portobello and Musselburgh order, Musselburgh Corporation 
refused consent and the portion of line in Musselburgh was omitted. 
Provisional orders were made in six out of the seven cases, and a 
bill to confirm the orders was introduced into the House of Lords 
on May 8. The only order petitioned against in either House was 
the Portobello and Musselburgh order, which was unsuccessfully 
opposed in the House of Lords by an owner of property in Preston- 
pans on the tramway route. 


Underground Telegraph Cables.—The Postmaster-General (Mr. 
Sydney Buxton) has sent a letter to Sir Charles Palmer, M.P., for 
Jarrow, expressing the hope that in the coming year he might be 
able to apply a sum of money to complete the underground tele- 
graph system to the north east of England. 


Wallasey.—The salary of the general manager of the tramways 
(Mr. R.R. Greene) has been increased by £25 a year. 


Watford.—An inquiry will be held shortly into the Council's 
application for sanction to borrow £13,500 for extensions of the 
electricity works. 

West Bromwich.—For the September quarter the salesof electric 
current amounted to £2,998, compared with £2,783 in the corre- 
sponding quarter of 1905. , 

Willesden.—In 1904 the L.G. Board refused to sanction a loan 
of £8,000 for wiring on the hire-purchase system, on the ground that 
the Council were precluded from fixing electric wiring on consumers" 
premises, except in cases where the Council are themselves supplying 
fittings on hire. Instructions have now been given to the electrical 
engineer (Mr. J. G. Bruce) to prepare an estimate for providing and 
fixing ac pa contractors in order to comply with Sec 9 (1) of the 
Council's Act of 1908) wires, fittings, lamps, &c., on the hire or hire- 
purchase system. 

Worcester.—-The Council have received sanction to the borrow- 
ing of £2,600 for mains, house services, &c. The period of the loan 
is 12 years. 

Electro-Harmonic Society.—A “ Ladies’ Night" concert will 
be held at the Holborn Restaurant (King's Hall) this (Friday) even- 
ing, commencing at 8 p.m. 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Keighley.—The accounts of the electricity department for the 
year ended June 80 show that the capital expenditure during the 
year was £5,128 and the total borrowed amounts to £30,950, of 
which £8,889 has been repaid. 

The annual receipts were £5,487 (against £4,723). After meetin 
working expenses the gross profit was £2,191 (£1,500). Interest an 
sinking fund absorbed £2,917 (against £2,513), and the deficit was £725 
(against £1,012), A new boiler and a 300 kw. steam dynamo have been 
put in during the year. 

Ald. Paoxr, in moving the adoption of the report and accounts at а 
recant meeting of the Council, said the cost of generating current had 
been reduced from 2:40d. per unit in 1908-4 to 1:564. last year. The 
Electricity committee recommended that clauses be inserted in the Cor- 
poration’s next Bill to authorise the supply of electricity in bulk to the 
adjoining districts. 

The report and the committee’s recommendation were adopted. 

Kilmarnock.—The accounts of the electricity department for the 
year ended May 16 last show capital expenditure £47,925, an 
inorease of £4,819. 

The year’s revenue was £4,164 (against £1,766). Working expenses 
were £2,542 (against £1,182). Gross profit was £1,622 (£584). Interest 
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required £1,513 (£1,009) and sinking fund £1,150 (£627). The net deficit 
was therefore £1,041 (£1,052). There are 127 private consumers ( ist 
81). with the equivalent of 11,755 8 c.p. lamps(7,501). 585,088 (236,259) 
units were generated and 93,582 (27,526) supplied for private lighting, 
9,923 (900) for power, 56,479 (85,674) for publie lighting and 360,573 
(136,164) for traction (supplied at lid.) The total maximum demand 
was 428 kw. (215 kw.) and the load factor 13-9 per cent. 107 per cent.). 
The works costs were 0 74d. per unit sold (against 0:99 .), coal costing 
031d. (0-42d.), and the total costa were 1:14d., against 1:41d. 

The tramway accounts show capital expenditure £54,722 (increase 


£13,449); receipts £8,457, of which £8,103 was for carriage of passengers | 


and parcels, operating expenses (plus tax) £6,431 and gross profit £2,026, 
Interest required £1,531 and income tax £159, the net result being a 
deficiency of £29 carried forward. 2,180,263 passengers were carried and 
299,643 car-miles run. 860,562 units were used, or 1:20 per car-mile, 
The average operating expenses (including power) were 5˙024d. and the 
total revenue 6*76d. per car-mile. 


—————— 
TRADE NOTES AND NOTICES. 


Neat 
TENDERS INVITED. 


, Accrington Corporation invite tenders for (A) cablea, &c., trough- 
ing and covering, bitumen ; (B) steel pole work and fittings, over- 
head work, bonding and fittings, switch pillars and boxes; O) elec- 
trie tramcars complete. Specifications from the borough electrical 
engineer, Mr. Harold Gray. Tenders to the town clerk (Mr. A. H. 
Ai en), Town Hall, Accrington, by Nov. 80. See also an advertise- 
ment. . l 


Accrington Tramways committee want tenders by Nov. 17 for 
manganese steel points, crossings, track work, &c. Specifications, 
éc., from the borough engineer. 

The Municipal Council of Home are prepared to receive tenders 
the construction and operation of new street railways in Rome. 
ormation may be obtained from the Sindaco di Roma. Tenders 

by Dec. 81. See also an advertisement, 


Oldham Electricity committee are prepared to received offers 

m: who will appoint the Corporation their agents for the 

e, hire and мереке M пою; чы cooking appliances, 

7 © »orough electrical engineer (Mr. S. Wilmott 
Newington) by Nov. 28. See an нонат уона 


| Hackney (London) Borough Council invite tenders for one 
900 kw. steam dynamo and accessories, Tenders to the town clerk 


(Mr. W. A. Williams), T 
ipm. Nov. 222 Town Hall, Hackney, London, N. E., before 


Nov, 19, 


bor on gan Water committee want tenders by noon Nov. 12 
za de year's supply of stores, including electric light and power 
boiler tuba L ock & Wilcox 
s аро &c. Forms of tender from 44, Broad. 


о Corporation want tenders by 24th inst. for 12 months’ 
i ы for their tramw ays department, including electric 
Ba ting tape, vulcanite fibre and other insulating materials, 
equipment, trolley poles, acids, &. Forms of tender 

way Offices, 15, Bridge.street, Bradford. 


Nor on 2 935 Barry Docks, Glam., want tenders by 10 a.m. 
ectrie loOnths' supply of stores, including inoandesgent 
tender from th. оиа and sundries, carbons, &c. Forms of 


Vejer de la Fronter ; is 
Mh i a (Spain) Municipal Council want tenders b 
ine] ш m the electric lighting of the town from 1907 to 1915 
Gazette” of Oct. 98 ce with conditions set out in the “ Madrid 

; ave. T Which can be seen at tho Board of Trade, 78, 
will be requirat" тосо Е.С. 104 10cp. and 80 5 с.р. lamps 
7,420 pesctgg (abo 6 annual rental payable by the municipality is 
may elicit. ut £269), or such lower figure as the competition 


For ihe ENDBBS REOBIVED AND ACCEPTED. 
Pemberton ind and erection of air and circulating pumps at their 
ing tendors 88 weiky works Wigan Corporation received the follow- 


P | ; 
Torge Cd. tCepted) „4805 | Worthington Pump Co. . £650 
len, Bon & Co. teos 850 Johnson Bros E осоо» о 645 
Paal (Ltd) .... 840 | Isaac Storey & Sons. 582 


Tiekle B UC EX SERRE VES d 800 Mi ] : | 
Е 6 MU & Co. for a 5 n.p, motor starter, d. p. switch and ammeter at £37. 168. 


ib 


Epsom Lighting committee have per the tender of W. T. Hen. 
ley's Telegraph orks Co. for the supply of cable required for public 
lighting extensions at 1s. 11d. per yard for three core 0-012 and 
0-008 and 8s. lid. per yard for triple concentric 0°15 and 010. 
This was the lowest tender. 
Utrecht Municipal Council received the following tenders for (1) 
12 complete electric motor cars and (2) overhead line work. 
Electric Motor Cars. 
Allgemeine Elektr. Gesellschaft (cars by Allan & Co.) (acc.) 78,210fr, 
Waggonfabrik Meidinge n 101, 580fr. 
Blemens Schuckertwerke (G.m.b.H.) (cars by Strassen- 


: n- e8. „% 87, 900 fr. 
Siemens-Sshuckertwerke (G.m.b.H.) (cars by Maschinen- 
bau-Ges., Катбегв)..........‚.................. 82,2006, 


burg an Maschinenbau-Ges., Nürnberg). 85, 260fr. 


84. 
Ditto (elec. equipmentof Siemens-Schuckertwerke) 79,800tr. 
Ditto (elec. equipment of o uev 79,000fr. 
Ditto (elec, equipment of Soc. anon. Ateliers de 
Сорзёгосёїоп) ..........,...,.,....., . . . 78,000fr. 
Société anon. d'Electricitó Lahme yer 84, 000 fr. 
Siemens & Halske (The Hague) (cars by Pennock & Co.) .. 80,340 fr. 


Allgemeine Elektr. Gesellechaft (accepted) .......... 36,813. 75fr. 
Siemens-Schuckertw erke РТР 35,569. Bbfr. 
Newport (Mon.)Corporation have accepted the following tenders :— 
Wm. Sanders, switchboards and instruments, 

General Electric Co., three feeder-boosters and one balancer. 

Hayward Tyler & Co., electrically-driven feed pump. 

Dublin Corporation have accepted the following tenders :— 

General Electric Co., electricity meters; Johnson & Phillips, arc lamps 
and lamp pillars for Clontarf extension ; and Curtis & Son, for copper 
feed water pipes for the Pigeon House station. 

The Empire Roller Bearings Co. have secured a further contract 
for fitting 60 heavy goods wa gors with their roller bearing axle- 
boxes for one of the Indian rai ways, making 200 waggons fitted for 
the same company. 

London County Council have accepted the tender of Hadfield's 
Steel Foundry Co. for special track work required for tramways 
for a sum not exceeding £20,000. 

Worcester Electricity committee have accepted the tender of the 
Electric Construction Co. for two alternators (with exciter) coupled 
to Belliss engines for Hylton-road station at £4,184. 

Salford Council have accepted the tender of Ferranti Limited for 
10 2kw. transformers at £9 each, and that of Willans & Robinson 
for a condenser pump at £45. 

St. Austell Council have accepted the tender of the local electric 
lighting company for street lighting for three years at £155. 5s. per 
annum. The gas company tendered at £200. 5s. 

Fleetwood Council have accepted the tender of the local electric 
lighting syndicate for the supply of 1,000 Royal Ediswan standard 
lamps at £89. 11s. 8d. 

West Bromwich Electricity committee have accepted the tender 
of Johnson & Phillips for supply of 0-06 sq. in., 0°26 sq. in. and 
0*8 sq. in. triple concentric paper-insulated cable. 

The Metropolitan Railway Co. have accepted the tender of 
Johnson & Phillips for supply of cables and wires for the ensuing 
12 months. 

Johannesburg Municipality have placed orders through A.Vandam 
& Co., Johannesburg, for 20,000 yds. of 7; and 5,000 yds. ү, rubber- 
insulated lead-covered and steel-armoured cable. 

A. Williams, Newtown (N.S.W.) has received a contract for the 
supply and erection of two Westinghouse generating sets at Hawkes- 
bury Agricultural College, Richmond, N.S.W. 

A contract for 18 tons of No. 8 баша iron wire, at £14 per 
ton, has been placed with W. D. Moore & Co., Fremantle, by the 
Postmaster General's Department, Perth, W. Australia. | 

Dublin Corporation have placed an order with Johnson & Phillips 
for supply and erection of open and flame type arc lamps and pillars. 

Leyton Council have accepted tho tender of J. Sayer for tramcar 
destination boards at £118. 158. 8d. 

York City Council have accepted the tender of Callender's Co. for 
cable at 2879. 10s. 

Gloucester Electricity committee have accepted the offer of 
Mather & Platt to suco" а spare armature at £215. 

Beckenham Council have placed the order for wiring the Bromley. 
road schools with Oscar Jones & Co. 


Cleckheaton Council have accepted the tender of the Phoenix 
Dynamo Mfg. Co. for a motor-generator at £425. 


Stoke-on-Trent Guardians have accepted the tender of Crompton 
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An order for a 90 kw. generator for the French Rand Gold Mining 
Co. has been placed with Crompton & Co. 

Henley's (Soutb Africa) Telegraph Works Co. have orders for cable 
of the value of £2,462 in hand for Pretoria Corporation. " 

1 Corporation have accepted the tender of Willans 

1 for & carbine alternator and other machinery at £8,250. 

Burslem Council have placed an order with Dick, Kerr & Co. for 
a new generating set at £1,842. 


BANERUPTOIBS, LIQUIDATIONS, &c 


The discharge of Alex. Gavan Inrig, electrical engineer, 16, Drüce- 
grove, Tottenham (lately of Calydon, Goldsworth road, Woking), is 
suspended for two years from July 19. 


The trustee (Mr. E. 8. Grey, Bankruptcy-buildings, London, 
W.C.)has been released in the bankruptcy of Arthur H. Sparkes, 
lately trading with Richd. Bennett as A. Herbert & Co., electricians, 
and in 1908 with W. Carter as clectrical engincers. 

In the bankruptcy of Thos. Clement Hodgkinson, dealer in electro- 
medical apparatus (trading as Electro-Neurotone), a second and 
final dividend (84.) is payable at Tower-chambers, London, E.C. 

A first and final dividend of 2s. 8d. is payable at the O.R.'s, 
Wolverhampton, in the bankruptcy of Geo. Aaron Benton, electrical 
engineer, Hatherton House, Shareshill, Staffs. (formerly of 8, The 
Exchange, Muswell Hill, London, N.) 

Foreign Electrical Bleaching Patents (Ltd ), St. Michael’s House, 
Basinghall-street, London, E.C., is being wound up voluntarily. 


A meeting will be held оп Dec. 5 at 19, S:. Swithin’s-lane, 


London, E. C., to receive an account of the winding up of the 


Shanghai Electric Tramways (Ltd.) 


A meeting will be held on Dec. 6 at Dashw ood House, London, 
E.C., to receive an account of the winding up of the Crystal Palace 
District Electric Supply Co. (Ltd.) 


A meeting will be held at 14, George-street, London, E.C., on 
Dec. 5 to receive an account of the winding up of the Otto Elec. 
trical Mfg. Co. (1905), Ltd. 


A meeting will be held on Dec. 11 at 41, North John-street, 
Liverpool, to receive an account of the winding up of the Mersey 
Electric Supply Co. (Ltd.) 


Sale by Auction.—Messrs. Horne & Co., 8, Delahay-street, 
Storey’s Gate, S. W., will sell by public auction, at the Royal Arsenal, 
Woolwich, on Thursday, 22nd inst., at 11'a'm.! unserviceable and 
obsolete stores, inoluding quantities of lead, crucibles, iron and 
steel, brass, copper, gunmetal, zinc and other metals, copper 
and iron wire, bolts and nuts, screws, stocks, dies and spanners, 
eleet:ic cable and lamps, gutter-percha and indiarubber, scientific 
instruments, &c. The lots may be viewed on Monday, Tuesday and 
Wednesday previous to and on morning of sale. Catalogues from 
the War Office, Pall Mall; the Ordnance Office, Tower; and the 


Ordnance Office, Royal Arsenal, Woolwich. Sce also an adver- 
tisement. 


Plant for Sale. The I. T. E. Electric Co. have a number of circuit- 


breakers (overioad type) in stock ready for immediate delivery. See 


an advertisement. 


The directors of the Central London Railway Co., Oxford-circus 
St tion, London, W., have some electric locomotives for sale. Offers 
by Nov. 12. See an advertisement. 


Plant Wanted.—Vincent's Coach & Motor Works, Reading, 


advertise for a 4 R. p. or 6 f. p. 200 volt motor, slow speed and of 
good make. 


Agents Wanted.—A German manufacturer of electricity meters 
advertises in another column for either suitable agents or a firm 
who would undertake the manufacture of the meters on licence. 


Increase in Prices.—Messrs. W. T, Henley’s Telegraph Works 
Co. notify that, owing to the continued increase in the price of 
copper and other raw materials, they are reluctantly compelled to 


raise the price of their rubber insulated wires and cables, and that 


the addition of 10 per cent. to their list of prices in their 1905 cata- 
logue at present in use is increased to 25 per cent. from Nov. 1. 

Messrs. Johnson & Phillips have issued a similar notice in regard 
to the prices of their rubber insulated wires and cables. 


"Phoenix" Electric Heating Devices.—The Phœnix Electric 
Heating Co. (Ltd.), Holborn-place, London, are introducing, in 
addition to a regular line of domestic heating devices, a series of 
small furnaces which should prove useful in workshops, for chemists, 
jewellers, assayers, &c. These furnaces are made with a muffle as 
small as 1 in. by 1 in. by 2 in. and up to 3} in. by 2} in. by 6 in., the 
energy consumed being respectively 200 and 2,000 watts. The 
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heating coil may be energised from an ordinary plug socket. The 
adjoining illustration Fig. 1 depicts one of these furnaces. A tubular 
heating furnace is another handy device for the lacquering of tubes, 
the tube being slowly passed through and lacquered as it becomes 
heated. Other industrial devices are a crucible furnace and an 
electric annealer. . 

The company's recently-issued catalogue is replete with illus- 
strations of electric heating apparatus and will be found interesting 
reading. Among the radiators we notice a hot-water pattern which 
is obviously a reply to the gas and steam-heated types now being 
pushed in various quarters. As will be seen from the illustration 


ErEcTRIC Hot WATER 
RADIATOR. 


SMALL PucNIx ELECTRIC 
MorrLE FURNACE. 


Fig. 2 the centre limb of the radiator forms the heating coil, and is 
immersed in the water which circulates round the other limbs. 
There is, of course, no unpleasant smell or fumes with а radiator of 
this pattern. 


OATALOGUES, &c. 


“ Wood^ase ". Radiators.—A pattern of glow-lamp radiator with 
ebonised wood base is being introduced by Donovan & Co., Barwick- 
street, Birmingham. Catalogue section B illustrates and prices 
these radiators, which are made in a variety of stvles and sizes. 


Steel Conduits.— Advance sheets with revised prices of steel con- 
duit are to hand from Simplex Conduits (Ltd.). The list covers & 
wide range of conduit accessories, such as elbows, bends, draw in 
and joint boxes, also porcelain interior, and special fittings. 


Hoisting Wire Ropes.—The Kilindo non-rotating wire xope forms 
the subject of a small list issued by W. N. Brunton & Son, Mussel- 
burgh, Scotland. A special pattern of steel wire rope for hoisting 
purposes is also manufactured by this firm, and tables of sizes and 

rices are included in the list. Accompanying the list is an inquiry 
orm for the guidance of prospective customers for Kilindo ropes. 


Arc Lamp Couplings.—The use of raising and lowering gear for 
arc lamps having become common, interest attaches to a special 
list of couplings for use with lamps hung in this manner. Mr. G. 
Braulik, Upper Thames-street, London, has just issued a list dealing 
with his special couplings and accessories for arc lamps requiring 
winding gear. The last page is devoted to the ** Braulik Eclips»" 
flame arc amps. 


Interpole Continuous-current Dynamos.—The Lahmeyer Elec- 
trical Co., 109-111, New Oxford-street, London, W.C., forward a 
four-page illustrated pamphlet giving particulars of their con- 
tinuous-current dynamos fitted with interpoles. These machines 
are built up in various sizes, and are more compact for their output 
than those without compensating poles. The illustrations include 
a sectional view of a two-pole machine, in which the design of the 
auxiliary poles is clearly shown. 


. Imports.—The following are official values of electrical machinery, 
D and apparatus imported into this country during October, 
1906 :— 

Electrical machinery, £53,171 (increase of £4,562); telegraph and 
telephone cables, £18,822; telegraph and telephone apparatus, £32,922 ; 
other electric wires and cables (rubber insulated), £6,753 (with other 
insulations), £4,555 ; other electrical goods and apparatus, £51,114. 
Total of electrical goods and apparatus (other than machinery and tele- 
graph and telephone wire) for the month, £114,166 (increase, £15,140), 
and for the 10 months ended Oct. 31, £978,532 (increase £158,055). 


Exports of Electrical Goods and Apparatus.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery which is 
not separately specified) from Oct. 81 to Nov. 6, with the ports 
of destination :— 

Africa— Alexandria, £794; Beira, £91 (including £31 telegraph 
material); Cape Town, £72; Delagoa Bay, £1,963 (including £1,930 teie- 
graph cable); Durban, £1,549 (including £304 telegraph material) ; East 


THE ELECTRICIAN, NOVEMBER 9, 1906. 158 


£244; Port Elizabeth, £68; Port Said, £85; Port Sudan, £2,397 (in. 22,465 ErTcHEULLA. Controllin mechani ic lifte,* 
cluding £99 telegraph material). Argentina—Buenos Ayres, 21.288 22,473 Јоннвон. Apparatus for operaiu ce lea 
Rosario, £1,744 (inclading £1,714 telegraph material). Australasia— 22,485 ROSENFELD. Safety coupliog for railway aud tramwa vehicl. 
Launoeston, £97 ; Lyttelton, £122; Ме bourne, £314; Otago, £1,158; | 22,489 Jonsson & Рниллез & Topps. Arc lamps. d En 
Perth, £1,330 (inoluding £19 telegraph material); Sydney, £859 (in- 490 . Rotary condensers and condensing steam turbines 
cluding £28 telegraph material) ; Wellington, £257. Belgium—Antwerp, 22,497 LawoE. Ventilation of electrical machines. | 
£11; Ghent, £383 ; Ostend, £54. Brazil—Bahia, £4,547 (telegraph | 22,498 Davis & MacGAHAN. Electrical meisuring or indicating inst 
material); Maceis, E16; Porto Alegre, £19; Rio Janeiro, £5,195 (tele- ments. (Date applied for 21/10/05.)*+ 8 ый 
graph кш. M „ are 255. Cd bon. 22000 CoLLYER.' Conductors. ^ 

Ў —Mon , . Ceylon ombo, . ili —Anto- 019 Frick. Electric tran i . 
май, £599 (including 2884 telegraph material), China—Shanghai, | 22527 Govan. Turbine ^ 4 (Date applied for, 18/12/05. 
£219; Tientsio, 2303, ance—ssoulogne, £8; Marseilles, £16 (tele. | 2 537 B. T.-H. Co. (G. E. „ U.S. ising i ive di 
5 Paris ди" Germany- Bremen, 220. Girone н 2, Higham oe К Co., U.S.) Neutralising inductive disturbances 
Holland — Amsterdam, including £298 telegraph material); Rotter. 22,538 Warwick MAOHIN ! kings i 
dam, £83. Hong Kong—£277 (including £48 ‘telegraph о, | F xx = жн, 
Indio Bombay, #1134 (including £80 telegraph material); Омош, | oo eae нң : 061006: 18,1906: _.. 
£1,290 (ineluding £21 telegraph material); Karachi, £900; M adraa, 228. 2555 : ART. Joints of railway and tramway rails. 
Japan Коре, £5903; Yokohama, £1,821. Malta, £272. Mauritive— | 22527 Јон. Secondary batteries 

; : : А CKSTEIN & Heap. Switches. 
£17 (including £7 telegraph material). Portugal—Oporto, £25 (tele. 23570 K & Par: i 
graph material). Russia—Kurch, £2,171; Riga, £20; St. Peterburg, 605 an AE.8H. Connections for overhead conductors. 
£148 (telegraph material) Sium—Bangkok, £18. Spain—Bilbao, £286, | 22005 SIEMENS-SCHUCEEET WERKE Gun. H.  Alternating-current com. 
Coronel, £554; Malaga, £12 (telegraph material); Valencia, £165; Vigo, 1 Oe aines having compensation windings, (Date applied 
£57 (telegraph material). Straits Setilements—Penang, £212; Singapore, 22 606 P 25 50/00) for i ; + 
Zanzibar £49 (tir Amuneión, £10; В. Lucia, £5; Trinidad, £30, | 22606 Раватар. Tremblers for induction cole 
the oorrespona e sRraph material). Total, £50,591, against ß Brush holders.“ 
the ponding week last year (Nov. 1 to 7. n 22, . T.-H. Co. (G. E. Co., U.S. Dynamo-electric machines. 

corres | 22,628 Lare. (Electric Boat Co., U.S.) Internal combustion engines, 

According to official returns for October, 1906, the value of elec. | 22,631 Матитавен. Multiple carbon arc lamps,* 

trical goods and apparatus (other than machinery and telegraph and | 22,636 Bettis & Монсом, Мовоом & Jus. Turbines.* 
telephone wire) exported from the United. Kingdom was £126,712, | 22,641 Овотв & Eur. Are lampe. | 
compared о шш corresponding month’ of 1905 and | October 13, 1906. 
wi 447 for October, , an increase of £26,675 compared 647 Bo ww & PagLP& New i | 
with 1905 апа а decrease of £2,785 compared with 1904. For the 5 for light ing iner Ы о A ae MIFIT BONS 
10 months of 1906 ended Oct. 31 the total value of these goods was 22,658 WEICHERT. Electrolysis of fluids.* 
£2,063,502, compared with £1,897,174 for the same period in 1905 | 22,690 Gatrxe & Косак. Steam and gas turbines.“ 
and with £1,287,677 in 1904, showing increases respectively of | 22,601 Paterson & Bass. Electric cables. 
£166,328 and £777,825. The value of electrical machinery exported | 22,692 Heymann. Electrode for secondary batteries. 
in October, 1906, was £58,495, compared with £52,176 in October, 22,700 Cox. Interlocking mechanism for enclosed switches with remov- 
1905, and £51,268 in October, 1904, increases of £6,319 and £7,227, able contact plugs. ; 
The total for the 10 months to Oct. 81, 1906, was £670,170, com. 22,715 Dgartove & Brown. Electric condensera. * 


pared with £595,940 in 1905 d 5.774 | À 22,716 Larroon. Electric warming devices. * | . 
£144 980 and 226,990 detis p (774 in 1904, increases of 22,717 BT-H. Co. (GE.Co,U.S) Electrical connectors for bonding 


October 15, 1966. 
— 22,727 TURNER. Arc or semi-incandescent lamp. ` 
rs кг Automatic switch. 
i ATLOCK, HORNE & DENNISON. Automatic fire alarms. 
P ATENT RECORD. 22,737 Tones. Permanent ways for railways and tramwaya.* 

22,748 LkoscHER & Bevis. Electrical distribution boards. 
22,752 CoNNOR & STUBBs. Electrodes.* 
22,770 CRowrEY & PAYNE. Electric foot warmer. 
22,777 THomrson. (Consortium fuer Elektrochemische Industrie, Ger- 

many.) Tungsten filaments for incandescence lampe. 
22,779 THoMPsON. (Gesellschaft für Drahtlose Telegrapbie m.b H., Ger- 

many.) Asril conductor arrangements for wireless telegraphy. * 
22,785 WADDRLL. Turbine @ogin>.* 
22,189 ScHMAHL & THE Авмоврост Mra. Co. Electrical conduit fittings, * 
22,794 B.T.-H. Co. (G.E. Co., U.S.) Electric furnaces, 
22,795 B.T.-H. Co. (G. E. Co., U.S.) Current-collecting devices. 
22,807 LEITNER. Ligneous separating diaphragms for accumulators, 


October 16, 1906. 

22,829 Mason & Sranlxr. Electric ignition apparatus, 

22,845 Dorman, Smita & Bacos, Fusible cut-oute.* 

22,065 MiLcH. Speed regulation of induction motors. 

22,873 Rawson. (Gerard, France.) Attaching an electric lead to & dynamo 
brush or the like.* | 

22,876 Evans-Jackson. Guards for passenger or other lifts. 

22,879 BRRaLUND, HJORTH & LJUNGMAN. Apparatua for telegraphing 
sounds.“ 

22,881 Vox DRxoRR & Tımar. Production of electrio light.“ 

22,844 Barry. Electric heating apparatus. 

22,904 B.T.-H. Oo. (С.Е. Co., О.В.) Dynam.-electr c machines. 

22,911 Bastian & CALVERT. Sealing electric conductors in glass or like 


„ undermentioned Applications except those marked t) are not 
к marked + are open for inspection 13 months after the date attached to 
if they have not been published previously in the ordinary course. 


Complete Specification accompanies application, an asterisk is affixed. 


October 6, 1906. 
10 SMITH. Transmission of power. 
= 1 Hmer & Осинев, Bases of electrical fittings. 
sn Каки. Trolley wheels.“ 
2115 07 Space telegraphy. (Date applied for, 18/11/05.)*t 
ЕСТ TzLEPHONE Mra. Co. & Bruce. Lockout for party line 


22,119 Lxx, Electr; 
2,121 Lrxck. Turbines, SA 


132 GERSABECK. Electrical cella. * 


October 8, 1906. 
zn Омон, Self-locking wedged railway or tramway rail joint.* 
BHEFEATHER. (Finnigan, U.S.) Transmitting power.“ 


material. 
22,915 Consortium FUER ELERTROCHEMISCHE INDUSTRIE. Tungsten fila- 
mente. (Date applied for, 16/10/05.)* t 


October 17, 1906. 


22,917 Рвіхагк. Signalling devices for electric railways and tramways, 

22,920 HaTriELD. Electrolytic cella. | 

22,921 ToLLr. Iron peg with adjustable insulator. 

22,928 Martin. Counterweight for electrical cord pendants. 

22,944 Austin MoroR Co. & Ausrix. Contact-breakers for electric ignition 
apparatus. 

22,916 MECHAN & Sons, SurrH & ANNING. Electric signalling. 

22,952 BAUER. Cor fenders.* . 

22981 Jongs, Pout & Puanix Dynamo Mra, Co. Dynamo cl ctric- 
machines. 

22,992 Віскғовр. Detection of faults in elect ric ignition system. 

22,997 AITKEN & Ввітівн INsULATED & HiL:bY CABLES. Telephone in- 


H Сә. (G. E. Co U 8 ) D 1 . x 
Drrcurigtp, Ligbting rail ynamo-electric machin«a. 
train by electricity. ^ railway stations and platforms from the 
October 9, 1906. 


22312 Darum. Electric furnaces,* 
ANT. Increasi i je * 
2 ng capacity of в lead pl 
2325 Buackwone па A hr ead plates for batteries, 
2332 Мое Frog: for switches, (Date applied for, 30/3/06.)* 
22 M5 Geay PA & MIDDLETON. Insulated covering for termin ils of cables. 
22 346 Wanwro. .E.G., Germany.) Siganlling system. 
"CK Маснінквү Со, (d. E. C», US.) Machine tools for 

92,347 B. T. 778 bucketa for turbines, 

H. Co. (G.E. Co., U.S) Control of electric motors. 


Oct 
240 PAP. Turbines, 10.1906. 


KRR. Ma i 
22414 Hay gnetic tack hammer, struments. ; 
BLE Ur Indicating apparatus for tramcars.* 25,002 Нзовтн, Ізокомлн & Вввоіочр. Portable telephone and te. e- 
' „Co., U.S.) Dynamo-electric machines. graph apparatus.“ | ' 


— m — 
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93,009 & 25,010 B.T.-H. Co. & Darron (G. E. Co., U.S.) Electric arc lamps. 
93,011 B.T.-H. Co. (G.E. Co., U.S.) Devices for controlling electric 
circuits especially of electric motors. 

23,012 Амаоір & MAXIM ELECTRICAL Co. Are lamps. 

23,014 Laycock. Destination indicators for vehicles. | 
23,016 MACKIB. Dynamo · electric machines for maintaining practically 


constant F.M. F. under variations of speed. 


SPECIFICATIONS PUBLISHED. 


1905 SPECIFICATIONS. 


18,750 DINGLE & URQUHART. Coin-freed magnetic game of skill. 

21,979 FIPPARD. Batteries. 

21,554 JUNGNER. Manufacture of electrodes for accumulators by con- 
tinuous machines. (Date applied for, 10/6/05.) 

21,535 BERGLUND. Insulation for accumulators with alkaline electrolyte. 
(Date applied for, 15/3/05.) | 

21,658 VEDRINE & DE QUSLEN. Field magnets of electrical apparatus. 

21,075 B.T.-H. Co. (G.E. Co.. U. S.) Systems of electric motor control. 

21,850 Monpzy & Fricker. House service apparatus for electric supply. 

72,139 MANSBRIDGE. Treating foiled paper, foiled parchment and the 
like, to render same more suitable for electrical purposes. 

22,721 ReonatT. Electric candle lamp. 

22,819 HADFIEID. Communicating signals telegrapbically. 

23,531 OscANYAN. Turbines. | 

24, 205 CHILTON & BRUSH ELECTRICAL ENGINEERING Co, Turbines. | 

23,785 MirksvircH. Application of continuous current to electric welding 
and metal working. | | 

95,080 Arginson. - Sparking plugs for internal combustion engines. 

25,776 Орргв, Turbine engines. 

25,802 Murray. Electrical terminal attachment device. 

27,180 Smart. Automatic suspension gear and cable coupling for are 
lampe. 


19C6 SPECIFICATIONS. 


866 CORTHESY & GRIFFIN. Turbine. 
065 Fep. Windings of dynamo-electric machines and transformera. 
4.252 Brisrowe & Henman. Battery, coil, and sparking-plug testing 
machine. 
4,585 Wesseius. Wireless telephony. 
7.655 Kuzet. Electrical resistance of metal. (Date applied for, 26/7/05.) 
8,029 Hotmus & ALLEN. Trolley heade. 
8,175 Віхев. Telephone apparatus. 
8,657 FELTEN & GUILLEAUME-LAHMEYERWERKE 
resistances. (Date applied for, 25/7/05.) 
8,716 Уквіттв LIMITED X DALZIEL. Switches. 
9,205 Granout. Electric ignition gear. (Date applied for, 20/4/05.) 
11,956 & 11,957 RiTCHE. Telautographs. 
19,001 DuoaprLr. Fittings for supporting or carrying electric lamps. 
16,176 KwoTHE. Apparatus for administering hydro-e!e:tric baths. 
18,65 ScHNEiDER. Secondary batteries. 


A.G. Liquid electric 


COMPANIES' MEETINGS AND REPORTS. 


— — 


BRITISH COLUMBIA ELEOTRIO RAILWAY co. —At the meeting on 
Tuesday Mr. R. M. Horne-Payne said that notwithstanding that British 
Columbia had failed to secure its fair proportion of the development and 
confidence with which other parts of Canada had been favoured by 
European capitalists, he had the same unbounded faith in its future that 
he always had. How was it pose ible that it could be otherwise with a 
country which possessed such vast coal and iron ore deposits, such 
magnificent forests and euch unlimited water powers, coal, iron, timber 
to manufacture all that man required, even gold and silver, and a market 
on both sides for its produce? After dealing with the present condition 
of the industrial world in Canada, he said that when the money market 
improved they would be deluged with American schemes for steam rail- 
ways and electric railways, canals, &c., in Cavada. Most of these were of 


the wildest character, and he urged them to avoid United States names on 
Canadian enterprises. 


BURGESS HILL & DISTRICT ELECTRICITY SUPPLY CO. (LTD.)—At the 
meeting on Thursday last, on the motion of the chairman (Mr, Aldrich), 
a committee of inspection was appointed, comprising Messrs. Jennings, 
V. T. Lewis, J. Little and C. H. Thrupp. The proceedings at the meeting 
were very lively. 

EASTERN EXTENSION AUSTRALASIA & CHINA TELEGRAPH CO. 
(LTD.)--The directors’ report for the half-year ended June 30 shows 
that gross receipts amounted during that period to £303,791. 11s. lid., 
against £348,849 19. 6d. for the corresponding half-year of 1905. 
Working expenses, including £22,736. 138, 1d. for maintenance of cables, 
absorb £141,246. 4s. 9d., against £135,950. 3s. 6d, for the corresponding 
period of 1905, leaving £162,545. 7s. 2d. From tbis is deducted 
£4,602. 98. 10d. for income tax and £15,018 for interest on debenture 
stock, leaving £142,894. 17s, 4d. as the net profit for the half-year, added 
to £21,063. 17s. 11d. from previous half-year, making £163,958. 15s. 3d. 
Two quarterly interim dividends of 1} per cent. each, amounting to 


£75,000, have been paid for the half-year, leaving a balance of 
£88,958, 15s, 3d. to be carried forward. á Ё 


FERRANTI LIMITED.—An extraordinary meeting will be held on 23rd | 


inst. for the purpose of confirming the resolution passed on 26th ult. 
altering the articles of association by requiring that the qualification of 


ip 3 shall be a holding of shares or stock of the nominal value 


or elsewhere, and to carry on 
omnibus proprietors, carriers of passengers and goods, manufacturers of 
and dealers in locomotives, acoumulators, dynamos and other appliances, 
&c. Reg. office, 1, London Wall, London, E.C. 


paid 3,710,000m. (£185,500) to 


THE ELECTRICIAN, NOVEMBER 9, 1906. 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


— .,——— 
NEW OOMPANY. 


PETROPOLIS SYND. (LTD.) (90,667.)—Reg. Nov. 2, capital £10,000 in 
£1 ghares, to construct, work and control public works in South America 
the business of tramway, railway and 


STATUTORY RETURNS. 
BRENTFORD ELECTRIC SUPPLY CO. (L7D.)—' The capital in return to 


Jan. 14 is £1,000 in £1 sbares, of which sdven have been taken up. No 
calls have been made. 


Mortgages and charges, nil. 
MATHER & PLATT (LTD.)—Return to Sept. 12 gives capital as 


£1,000,000, in 50,060 preference and 50,000 ordinary shares of £10 each, 
of which 40,000 preference and 40,000 ordinary have been taken up. £10 
per share has been called up on 29,200 preference and 2,500 ordinary, and 
£317,000 has been received. £483,000 is considered as paid on 10,800 
preference and 37,500 ordinary. 


Mortgages and charges, nil. 
MEXICO ELECTRIC TRAMWAYS (LTD.)—Return to June 6 gives capital 


as £1,000,000 in 500,000 ordinary and 500,000 preference shares of £1 
each, all taken up. £500,000 has been paid on the preference and 
£500,000 is considered as paid on the ordinary. Mortgages and charges, 
£687,000. Lists dated June 13 and Aug. 13 show that the following 
directors have recently “retired by disqualification ;" Lionel Phillips 
(alternate), Sir Chas, Euan-Smith, Sir Albert H. Markham, L. Wagner 
(alternate), L. Brietmeyer, and J. B. Taylor. 


| MORTGAGES AND OHARGES. 
BROCKIE-PELL ARC LAMP (LTD.)—£3,000 6 per cent. debentures 


(three of £1,000 each), created Oct. 9 and dated Oct. 16, 1906, charged 
on company’s undertaking and property, present and future, including 
uncalled and unpaid capital, have been registered. No trustees. 


CONSOLIDATED SUPPLY CO. (LTD.)—Issue on Oct. 24 of £1,000 5 per 
cent, debentures, part of series created July 18, 1906, to secure £15,000, 
charged on company’s undertaking and property, present and future, 
including uncalled capital. Holders, General Seating Co. No trustees. 
Previously issued of same series, E10, 700. 


—  —À— —- 
——— —— —  —— Á 


CITY NOTES. 
— — 


MEMORANDA (Nov. 8).—Bank rate 6 per cent. (since Oct. 19, 1906). 
Price of silver 323d. per oz. Consols 86—864 for money, 86,4 867, 
for account; 23 per cent. annuities 841—851. Consols Pay Day, Dec. 3; 
Stocks and Shares Continuation Days, Nov. 12 and 27; Ticket Days, 


Nov. 13 and 28; Pay Days, Nov. 14 and 29; Mining Share Carry-over 


Day, Nov. 9. 


BERLINER ELECTRICITATSWERKE.—It is proposed to pay & dividend 
of 10 per cent. for the past year. In Berlin and its suburbs 128,103,850 
units were sold, against 111,572,780 units in 1904-5. The company 
the Municipal Council, an increase of 
499,880m. (£24,994) on the year. Great progress has bcen made during 
the year, the demand having been so large that new custo mers cannot be 
connected, the maximum output of the station being fully absorbed. As 
goon as arrangements with the Council are made, the company will build 
а new power station of 18,000 н.р. capacity, will extend the existing 
station, and will rebuild two sub-stations so as to be ready for the 1907 
autumn. During the first quarter of this year the demand was 12 per 
cent, greater than in the same period of the year previous. 


CASTNER-KELLNER ALKALI (LTD.)— The directors recommend а divi- 
dend at the rate of 7 per cent. for the half-year ended Sept. 30. 


RAND CENTRAL ELECTRIC WORKS (LTD.)—The working for October 
resulted in 903,000 units being generated, yielding £8,800 gross, against 
882,000 units and £8,200 gross in the corresponding month of 1905. 


ST. JAMES’ & PALL MALL ELECTRIC LIGHT CO. (LTD.)—The amount of 
electricity sold during the quarter ended Michaelmas is retarned at 
1,395,553 units, estimated to produce £16,894, against 1,375,210 units, 
whioh produced £18,083, for the corresponding period of 1905. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
appointed Nov. 21 a special settling day in and have granted quotations 
to £150,000 4 per cent. debenture stock, and provisional certificates, fully 
and partly (10s.) paid, for 150,000 £1 6 per cent. cumulative preference 
shares of the South Metropolitan Electric Tramways d Lighting Co. (Ltd.). 
The committee have also granted quotations to & further issue of 30,000 
£1 fully-paid ordinary shares of Babcock d: Wilcox (Ltd.) and £67,000 
4 per cent. perpetual debenture stock of the Great Northern, Piccadilly 
& Brompton Railway Co. The committee have been asked to grant 
quotations to 50,000 £5 fully-paid ordinary shares of the Anglo Argentine 
Tramways Co. (Ltd.), 100,000 £1 fully-paid ordinary shares of the Perth 
Electric Tramways (Ltd.) and £150,000 44 percent. first mortgage debenture 
stock and 30,000 £5 6 per cent. cumulative preference shares of the 
Rangoon Electric Tramway & Supply Co. (Ltd.). 


WEST INDIA AND PANAMA TELEGRAPH CO. (LTD.)—The directors 
recommend a dividend of 83. per share on the first preference shares, 
being 4s. balance of arrears to Dec. 31, 1905, and 4s, on account of 
dividend to June 30, 1906, 
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Corporation ae, Oct. 3 3,952 | + ро: ope Cont. “A Cm. Ord. 3 —1 4 6 9 = 8 6% 
Шумак с S 17 Be Ue Gai aoa Pet) ЕЩ „ Е 
Corporation „ү А ы : 358 + Buenos ind Е жел жашы qa 5 6 0 — a ee 
Kilmarnock 5 w Oct 1 259 t 5x Bu Fed res Elec. — .. i as x ш —107 A js 0 e e. 
lane — Nov. 3 t enos Ayres Grand Na (1001) ^ —105 | 4 15 6| - 
Тама aa ma Oct. $ 149 + Do Pref. De rand National 93 —1 0 - 
Leeds C «00960006 ee N К 81 2 T Ca * 67 lat Deb РОТА nal 01 4 19 
lada Corporation ne cC ct Do. N. pit Deb. Bonds. ....... 101 —105 A as 
Leth Озода е Банй аи Р i Do. 44% let 90] te 187, 146 16 8 29 549 
lia pra » 3 | 5,934 + Gap 18+ ре . Ax oes 8 —B : 14 0 as 
т ra‘ion........ Oct. 97 2.090 X Colo т bo 5 Hook (red.)... AK 4 35-9 Ж 
la Сор» Rly, AK Nov. 8 | 498 Deb. (red & Lig 6 26660» 8 —106 | 4 14 6 = 
— Come] Coun hei 4 103 | + Havana Elec. Ry. | ЖЗ | 2t 5o| = 
landon Unii — . 1,425 + K 1,000 50 Yes R A G3 . Jr 5 10 8 6 6 = 
Шей чен Oct. 27 26 5 $4 algooriie ear Covp. P Mt, 57 1—105|4- — 
— No.» enl 37,199 Deb. Steck . ams de ees] f з 
—— TES ү |р c. E. Bite 57 4 % 5 E 
Шешу trag. NE өз 3 177 793,024 n lec T tto B ео a» oc 92 4 0 
— Tm „ 3 13,685 377,099 |} bon Elec. Trams Ord. . 81 ie T 
Meant? Dist laii 89 23 ren 974 |t Mo 5% Cum. Pref. 1 83 -87 | 6 70 
— үл а 8381 Eri ашкы ке M i TS 
Betgort Tyne „ne- Nov 26 3,595 8.560 + Perth ( А ) assess ling 432 0 = 108 4 17 0 ee 
Пааа — Оогр,, i ov. 3 304 135.241 + Г] Pra a . Bleo. 6669 52 6 10 7 6 Ja,J 
Oldham, Corporati; » 8 127 14931 + о Paulo Тїз nini lsi Mt. 4 —106 | 4 al 
Perth Hyde. PLEX. 596 $601 + Do, 5% lst $100 Stock ight and 14—166 T 
Teng. e „ 378 127,690 |i t Mt. 900 Dba / "|. UM. 
Pais i) Bi. Trama ы 575 20,288 |T ELECTR 6 » 
меу Li Tams der, 31 1.726 14862 ІТ Adel IGITY 80 5—92 390 
пера Nov, 2 134 тур + C aide Elec 8' PPLY. 5 1 0 ee 
— E Oet mi ШШ mon |t Ger W ply Co. ex Cu. = 
Presten rore «| No | 111 1090 H y ot Wellington Xi : Рг) ц 
oorsee | v 8 5% 6 МБ ® Co % B eo, TTTPTPM "i. 5 
— jn | - em |+ E rr JE 4% 
— „dene 090 |i -— | eo. Leg. & Tre Dn c M ME 48 —50 |5 
. Nev » + 67,761 + oe ex x Trac. Co. of Aus 0 0 
— бмр жик 21 27 "net? 957 Еко. apply Co of Tyne а 
% A ov. , А 57 67 ort De о Vi 
— os. ens Ue, 24 4,378 M 157 t 313 " Apaan Elec pe ee 57 lat 2—8 se 
— Nov. 4 51 + то + ess | 0/7] „ Bt. Rd p» and Trao. í asis 93 А ee К 
— jm flam] iom ues f nn EORR UC ee E. 
(а) ЖИЫ 2628 [7 5,470 ие Py Р... Tig. c 09 71 z 
These 816 eee - .. | Bi lectrio WS Rd 96 1115 
1 M, D rarisone E + 12,081 und Eleetrio a...n A 8 0 
iw idee ме fl 13,061 Po. Plate Electricity Go. Ord... н-ң |7 а 
ув. р ЦА the Do. 8% Deb. Саш. ба| 4 0 8 6; - 
inus 2 days, t eine period Deb, Stock s, === i ? |6 p 
lus 2 da last year. q 5X мо. De n (1-90,000) (9 —102 | 4 18 . 
Plus 3 da HMM 4X Li 6 —ti |6 1 
ys. 7 : Bds, Water and Power i 9 6 • 
. In calcula ud less mad Power 6% 97 —101 
ting the -—-— 999065099 * 9 0 Ap Oc 
te mar emet ei bas — -1017/ 4 19 0 Eos " 
f made for accrued " 
interest but not 


ys * 
Dart 
ly electrical 

dend. 


-—— 


LJU 
LAST 
Е DIVI- NAME. 
wm DEND 
ELECTRICITY SUPPLY. 
10| 5/0 | Bournemouth & Poole Elec. Sup. Ord. 
10 4/6 Do. Cent. Cum. eee paa totas 
10 6/0 Do, 67 Cum. Second Pref. ............ 
Bt. 44% Do. 233 Deb. Stock (red.) 
5| 20 | Bromley į t)EL Lt. & Power Shares 
Bt. 4х + ро. Ро. lst Debs 
b Brompton & Kensington Elec. Bup. Ord. 
86 n4 Png ри vt. ne. Juar Bb. Stool 
ec. x Guar Stock 
b $% Da W'odéCIty)ELSup Co. 
5 LI [III UIITITII 
ix ~ à Deb. Stock (rell) «с: 
LJ n ertaking 
2/8 | Chelsea Electric Supply — 
* Do. At per Cent. Deb. Stock р e 
5, City of London Electric Ligh 
po Do. 8 per Cent. Cum. „ „„ „%%% 
* Do, 6 per Cent. Deb. Stock ( päsee. 
ў Do. 447 9nd Deb. Stock (red.) .......- 
4 County of Durham Elec,P.D.Ord. £8 pd. 
b Do. Do. 5% non cum. pref. ........ 
10 40 County of London Elec. Supply Ord. .. 
Do. 8 Cent. Cum. p 7 EVENT АДЕ ЕД 
Bt. Do. 43% Deb. Btock (all paid) (red.) 
Bt. Do. Second Deb. Stock Prov. A 
Folkestone Electricity Supply Co. Ord. 


Do, 5 Cent, Cum. Pref. „.ese:sesse 
Do. Ist Deb. Stock (red.) ...s..ssss.- 


Hove ectric Lighting "asse heec өө» 8 — 83 
ux . XDb.Bt.(cad.) 6—9) 
5 5 Kensingtn. & E bdg. as m ei» em 931—101 
8% Do. 6 per Cent. at v 
z P Mui эч A eA red.) ..| £9 —1(2 
pec Station) 4% Deb. Stck.(red.)) 99 101 
2/41 | London Electric Supply — 14-4 
8/0 Do. 6 per Cent. Pref. ......... eroe 41—t1 
Bt. 4% Do. 4 r Cent. lst Mort. „„ 9e —9» 
5| 40 | Metropolitan Electric Sup. Ord. ....—| 7-14 
5 2/8 | Do. 43 per Cent. Cum. iti 

St. Do. per Cent. Deb. Stock Ist Mort. 109 113 

St. Do. Cent. Mrt. Db. Stock (red.) 95 —97 

100 4 Midlan Mee Corp, for P. D. Ist Mort. Db. 98 1012 

5 Newcastle & Dist. Elec. Ltg. Ord. E paid 11 1121 

100 4 * Do. 44% Deb. er ee ee ee 99 900963790 102 —1(5 

5 8 Newcastle Elec, Supply 026. some com 70-8 
bx Do. брег Cent. Non, Cum. Pref, .. 1%- 6} 
100| 4% Do. 47 Mort. Deb. red. 1907 . £8 100 
8 Northern Counties Elec, Sup s. .. = 34 —" 
100 on Do. 47 Deb. ee ee шат ç Ä 1? 10z —]1t3 
6 Notting Hill Electric „ 134—144 
100 & Do. ape Cent. 1st Mt, Debs. ......| ов —9« 
Oxford Electric Ord. О fi— 68 
Bt. 4% Do. 4% Deb. Stock ‚көзек е» бб зерре з», 9s —] 00 
Б 50 | Bt. James'& Pall Mall Elec. Ord .... 941—103 
b 8/€ . per Cent. Pref. лт ТҮЙ 7 — 8 
St. Y . 58) u Cent. Deb. Stock (red.) . 95 —97 
Smithfield Markets Electric Sup. Ord... 19 
St. 4 Do, 4 per Cent. Deb. Stock . . 18 77 
4 South London Electric Supply Ord . 24— ?1 
0/6 | South Metrop'n Elec. Lt. & Power Ord. = 12 
0/83 t 7 Cum. Pref, nee Oe TOF eee eet Seren. 1—2; А 
Bt 44 Ро. Ist Db. Stk. Red. UII III 102 —1 5 
ae Urban Electric supply Ord. — m 8-114 
2/6 Do. b Cum. Pre Зз 4l- 43 
St. s4% | Do. 447 lat Mort. Deb. .... 67 —X0 
5.6 Westminster Elec. Sup. Ord. LII 14— 10} 
2/3 | Do. Брег Cent. Cum. ee | Bh BR 
ELECTRIC RAILWAYS, TRAMWAYS.a&o- 
St. 4% - Baker St. & Waterloo 4% Perp. Db. St.] 92 — 6 
1/0 | Bath Elec, Trams Pref. РЕОН R. | 
0 Do, Б Cum. Pref. SPCR Ree ete ee eee 15 А aaa 

St. 44% | Do. 4} Ist Mort. Deb. Stock (red.) — | 102 —106 
- : 2 B'ham Midland Trams 4} 1st Db. Stk. H - TH 

10 * Do, Cum, Pref. (tally paid) Petree beeen: 25 { i 
Bt. ^ Do. 4 Cent. bs. ene 101 —108 

10 6/0 | British Hieetrie Traction rd. i-i 

10| 6/0 | Do, 6 per Cent. Cum. Pref. ............|_ 74—8 
Bt.| 5 Do. Б per Cent. Perpetual Debs ......| 1(5 —1¢9 
Bt. t Do. dd per Cent. 2nd Deb. Stock . 87 —90 
Bt. B Do. 4 per Cent. Pref. LEAS CORE tere. 97 — 9) 
Bt. * Do. erred Btock ТТТ Т АКЕТТИ 78 —16 
100) 47 Do. 4per Cent. Debs.. .......... rt 108 —110 
St. 4% | CharingX,Euston&HmpstdPer,Db.Stk.| 83 —88 

36 ny of Birmingham Trams. ö Cm. Pr. 5 —64 

100) 4% | ро, 4 per Cent. Ist Mort, Debs, .....| 98 —1‹1 
Be.) 24% | City and South London Riy. Con. Ord | 41 —43 
Bt. 6% | Do, Б per Cent. Perp. Prei. (1891) ...| 11? —123 
Bt. b Do. (1 ) rr 115 —118 
Bt. 5 Ро. (1001). ˙·ͤ [113052710 
Bt. 4» |i Do. 4 ge Cent. Perpetual Debs .....| 102 —105 

10 Dublin United Trams. (1896) Ltd., Ord.| 14 —15 

10 6/0 | Do. 6perCent. Prei. 14 —15 

10 4/0 | Gt. Northern & City Rly. Prf. Ord. (45  ?4-£3 

10| 410 | G Northern Ficerdilly& Prcmpton Ord -8 
Bt.| 4; Do. 4 A 
BU.) 44% Hastings& Dist. Klec.Trams.Co.44Db.St.| {9 —109 

10) 9 Imperial Tramways Ord . . . , 144 —:5 

10 6 Do. 6 рет Cent. Pref, —P . 4 11 21} 
Bt. Do. 43 per Cent. Debs. . . . .. . 104—1 33 

5 íslo of et Elec, Trams & Lt, 5% Р.) 2 —2} 

Bt. 4x Do. 4 per Cent. Deb. 8 LLLLLASIITTTS 77 —8 

10 .. | Liverpool Overhead Railway inis PEST 

10 b Do, b per Cent. PRU e eessibzos А0000 4 а 61 
Bt. & Do. 4 5 Cent. Deb, O04 008 FOF oos 111] t8 — 90 

10 London United Trams. 5% Cum, Prei. 8—9 
St. 4x Do. 4% Ist Mort. Deb. 0665066601“ E 
Bt. .. Mersey on, Ord, Stock. . . , oss es 5 —7 
Bt. .. Do. 8 yer Cont. Perp. Pref, ........... 7 —10 

l| .. | Metropo Elec. — . уа y 
1 0 Do. 6 Oum, Pret. 995894097999 99! bae ^: poe 12— à 
- 44% oo A. X Deb. r Seal Coe es 97 —1L0 
— ew Gen. Tract. t.Cum Pref. — 

10 5/0 . 6 per Cent, Cum. Prei 7 -d 
St. 44% 44 Cent. Deb, Stock ........| 1(1 —104 
100 57 | Sunderland Det. Elo Trms.6%1stMt. Db +7 —92 
-- | 5% | Und. Elec. Rys. Co, of Lond. = ..| 00 = 92 
Bt. 8x Waterloo and Olty Ord, LI 99 —1 2 

5 ee Yorkshire W. R. El. Күү 14-1 
5| ee Do. 67 Cum. Pref, ве p 8 — 

t. 44% | Do, 44% lat Debs. -= stoem assam] Dl —9 4 


* In calculating the yields, 
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DIVIDEND 
DUX. 


Feb, À ug 
Feb, Aug 


Maß 
Feb, Aug 


June Des 


— 3 


LIST. 


BUSINESS, ||| ш | LAST Brice | КАТЕ 7 BUSINES 
WFEK TO 2 DIVI- NAME. Wed.. | YIELD- diu WEEK г 
Nov. 7. || |PEND Nov. 7. ED. Nov. 7. 
> rm: E" Low 
poti ELECTRIC MANUFACTURING, A5. дв. а. — hea- 
е ШК Arc n Electricity Meter Ord. ........ — Ñ- ўй z .. ue] o 
. .. Do. ax On PELIS A im Ee oc Мамы TE 13 е = ay * 
m — Fabcock & Wilcox Ord — —ͤ 22 — 1—4 4 18 6 .. 31% 1} 
15 .. ро. Fret —BB 7 „ за — 172 817 0 [E .. = 
di ЕСЕ British Insulated & Helsby Cables Ord. 7 | 510 0 July, Feb] 6) 
- =. Do, 6 Cent. Касенге —t$ 4 18 0 | Jan, J y ^ .. 
* .. Do. lst Mort. De LI (red.) LIA 102 —105 4 5 6 - LE Г] 
T. | .. British oms'n-Houst'n Z1stMt,Db. 94 —95 4 12 8 .. а. .. 
- | - British Ww ouse 6 эзелтен бене, 1— 4 ee | .. 11 oe 
LE .. Do. 4 т Cent. Mort. b. Btock = 15 —7]9 Б 1 0 | .. 75 
.. .. Brush cal rr 1—1 we 7 д 
es | ve Do. 6 Cent. Pref, Non 2| 20—18 | 7 7 10 | Mar, Sept 1; 
„+ . Do. é per Cent. Perp. 1st Deb, 96 —t8 4 11 9 Маг, Ве -- 
ie Qi us Do. F ual 2nd Deb, Stock . . . 58 —86 | 5 4 6 Jan, J А 
2 bar t Cable Con. -——.| 10 —1 |4 1011 Jan, July | 103 
{6 ee Do, b Cent. Cum. ЕО өзө өөө зө, bg—FZ 4 5 0 Jan, July „+ 
v NT Do. s our um Mast, 10 1034 1 5|Nov, Max 
156 124] Castner- ellner Alkali . "—-— fe 1 —1Л% 5 4 6 ee 1 t 
-- .. Do. 44% Ist Mort. Deb. (red. КЕ —104 4 8 0 ЕЗ ~ 
э» ^ Chadburn's выр) Telegraph Ord, -..| 13-18 |7 5 6 — 3 
.. Do 6% Cum. ref, Peores e "ar 14 —] ^ b 8 0 ee — 
571 Ev: Crompton and Co, (Nos. 1 to 54,00)..| 153—1} |315 U|Jan,July | .. 
4 $ * Do. 5 рег Cent. 1st Mort. Debs. (red.) 6579-7 | 5 2 0 Jan, July | .. 
10:1 Dick, Kerr & Co. GGG o ры rr 6 12 9 Sept — =- 1 ч, 
LE LE Do. 6 Cum. Pret. rr 11—1 4 12 0 Bept = es .. 
* - No. á А Deb, Btock LII ABIIT 103 —106 1 Б 0 - .. 
e» ec E lison &FwsnUnited("A"Sh.(£8 pd.) 1 —)} | 4 5 0 Feb, Aug aa 
- [E Do. (£5 paid) MAII 2 — 24 4 11 6 Feb, Aug - 
* do Do, 4 per Cent. Mort. Deb.Stock(rd.)| 85 —88 |411 0 June, Dee 
.. — Do. 5 er Cent. 2nd Deb. Btock CIO a 5 b 0 — — 
ow | ә Eómonóson's Elec, Corp. Ord, . 3—14 |5 0 0 H'lf-yearly| t. 
2145 t Do. 6 per Cent. Cum. . 00—51 5 14 8 e ti 
oS ua Do. 4$ per Cent. 1st Mort. Deb, (red.) 100 —103 4 7 4 * 
Electric onstruction Co. rn or 16 LE July - — 
"PA ie Го. 7 рег Cent. Cum. Pref .........| 14-2 7 0 0|July .... 
D * Do. 4 рег Cent. Ist Mort. Deb. (red.) S —:6 |413 0 Jan, July 
Б! . General Electric (1900) 5% Cum, Prei. 9 —93 |5 5 8 a 
p " Do. 4 per Cent. Ist Mort. Deb. ., 91-91 |4 Б 0 Ж 92 
t| 8 Benley's . Works Ord, . . .. 12 —18 |515 Feb, Aug 128 
"» ae Ге, fk per D . Pret PPPOE EDO ee Cees 5}- 53 E] 2 0 Feb, Aug ee 
4 88 Dc. 43 per Cent 186 Mt. Db, St. .... 105 —110|4 2 0 Ae .. 
954 | .. Indis Erbher, Grtt» Percha, &c.,Wrks.| 17 —)8 5 11 0 Feb, Aug | 178 
Жай cae Го. 4% Debs. Red. ....- ..........| 92 —101 | 819 0 Y (0 
B д? Watber & Platt 5 per Cent. Cum. Pref. 1124—72 |4 3 4| Mar, Sept 
241 Riclardsons,Westgarth& Co.,Ltd.Ord.| 27-23 | 6 4 0 * i 
AA mE nere окемерю 1—16 |513 0 * 15 
VA wes Do. 447 Ferp. Deo. Stock ..........| 96 —99 1411 0 T . 
en on Simplex Corduits Ord sss - $ 9 ~ 1 LE =. co 
ну ut Uns. Exec асароти росе b es ip ü 
с Кы: s'egrapb Constroction & Mainten'ce.| 8? —84 |5 5 0 | Маг July | 8: 
7 * 4 рег Cent. Deb. Bonds, 100 100 —102 | 3 18 8 Jan, J Ч a 
жй Жс. Vickers, Sons & Maxim, Ltd., Ord.... 98-5 | 6 5 6 =: 245 
EA ус? Do. 57 Non-Cum. Preference ...... )4—1,|4 2 0 T 110 
кх * Го. 6% Nor-Cum. Preferred 1158-1614 6 0 +. ee 
1 "| 4% Do. 47 1st Mort. Deb. Stock Red. 1:4 —106 | 315 6 з 105] 
-| = il aco! 445 Io. 447 ind Mort. Lebe., Red.. . . 105 —1½ 4 4 0 MENT 
1 10 8/0 | J. G. White & Co, 57 Cum, Fref....... 93—104 | 417 6 5. ве 
an irs 5 = | Wuisps and Robinson Ord. ............,,. à T Apr, Oct 
2; zs UNDA Do, 6 per Cent. Cum. Pref. ............ 14-54 EN Apr, Oct 2 
LA 47 Do. 4 per Cent. 1st Mort, Debs, .... 75 —8 |5 0 0 May Nov| = 
«Ae TELEBRAPHS. "n 
es = 10 - Amazon Telegra h ББДА ЗДА EEE Bee eee 13 4 - n, — .* 
T. be 100 5% Do. 5% Debs, (red) SPOR! Cote ee eee settee 85 — 8 5 7 0 .. BS. 
j. T өө St. 15,0 Aa „Аш ОАО €5 —£7 4 17 0 F, My, Ag. N — 
АР А Bt: 20% Do. Preferred SOFT RCo arene TET HOS ee bee Oe 1084 —: 021 5 9 6 ,My,Ag,N 1164 
98 $i 8t. 10/0 Do. Deferred rr 27 i —26 ee ,My A ,N 25 
tij] 64 St. € Commercial Cable 4 per Cent. Deb. Sth} 9; — 9 |4 1 0 |Jn.Ap,Jy,0| 98 
ag 10 5 t Cuba Submarine ТААС??? 83 —9 6 1 6 Feb, Aug oe 
ы 1010/0 |! Do. Preference 10 per Cent. . , 17 —18 | 511 1 Feb Aug 
v Жа 6| 2/0 | Direct Spanish Ord ., . . . BA—BA 5 6 6 | April, Ot 
E Ж ББ Do. 10 per Cent. Oum, Pref. ......... ti—! 5 6 April, Ot 
1091 * 60 4 7 Do. 4 per Cent. Deb. a LI TII 383? = « 215 4 8 0 Jan, J .. 
9y 8 70 4/0 | Direct United States Cable, . ., 101-10 4 10 0 Ja, Ap, Jy, O 15; 
itte Direct West India Cable 4B Rg. Db. (rd.) 1002 –10:3 4 7 6 | Jn, esl; 
| ae {hl St. (25 Eastern Ordi G Set Ja, Ap, Jy, 0 14: 
z St. 17/6 Do. Bè per Cent. Pref, Stock. . 90 — 2 | 313 0 [Ja Ap,Jy,O| 914 
6. |. Be t. x Do. ==” Cent. Mort. Deb. Stk. (rd.) 107 —19 |3 :3 4 | May, Nov 1075 
, 1 2 7 M 10 2/ Eastern xtension ddl dd AIIIII MAII 1: à —14 b 0 0 Ja, Ap. Jy, O 14 
107 1 bd Bt. | 6% Lo. 4 per Cent. Deb. Stock ............| if Eà —1074| d 14 8 | Feb, Aug lot 
854 | 7 |[|100| «X | Eamern & B. African 4 Mrt. De 9, —101 | 819 0 | Feb, Ang | .. 
tiġ | EB} (v t Do. 4% Mauritius Sub. Debr (red.)| 992 —1012| 3 19 0 | May, Nov T ks 
Ex $ 10| 5/0 | €. N. (of Copenhagen) with coupon 68| 86 —18 |6 8 6 Jan, July | 562 | .. 
.. |... 1160) €3* |, Balifax & Bermuda4171stMt.Db.(red.) 106043 —1(:1| 4 7 9 | June, a » 
Md ШЕЕ 261% |! ndo-European — ан «56 wae) 6804-64 | 65 7 6 | Мау, Nov 5) is 
=. * 100| 4% Mackay Companies Cmmon 73431—:4,,| 5 8 0|Jan,July| — 88 
= Ж 100| 47 Do, Ртеѓетепсе 2. .........._...... 713—713 5 10 0 |Ja,Ap,JyOO| .. = 
49] | 42 yl Marconi s Wireless Teleg. . 1—1] A a m РА 
fs | 100| 4% Pacific&Euro 'nTel.4;Guar.Dbs.ra.| 99 —1602 | g 18 Б June, Dec | .. T 
i 10| 4/0 | West African Telegraph Shares 10 —1/4 | 316 0 as 12114 
: ы” я . теа pre DN — өөө .—. 6—3 A» F1 ai 
E ~ OH we a 0. er Cent. € teen | 1004 — 1634! 8 17 Jan, Jul . . 
| M: Jo х West India and Panama ................. i-i i as е May, Nor " và 
15 ma 10 4/0 Do. 8 —— 22 "а —8 .. May, Nov 7 .. 
pa ак 10| . | Do. 6 per Cent. 2nd Prei. . . . . . 4q—th a Мау, Nov | 5{ | .. 
^| t со! ex 1 a Rer —— — 99 —102 4 18 0 c 205 si 181 
EE 10 8/0 —— Ces аке ae жыз — 141—146 418 0 „In, 141 4 
e| o ве, ez be. 6% Deb. Stock (red.) . . . . 102 —5 | 816 0 = ч ds 
FF ee TELEPEONES 
es m ~ | 4% | Amer. Telerhn. & Telegh. Coll. Trust 
= = $1,000 4% Bonds... 91—76 |4 8 4 as 8 as 
me -. Шав. | cy | A1rglo-Forteg'se 1l. 57 1st Mt. Db. Stk 101 103 | 4 17 0 ats РЗ Эц 
E = 6) Бп | (Ball Telephone (fully paid) . (3—5 511 0 | August 
aa s 110% [Monte Video Telephone Ord. ........ 1—14 14 4 2 = 
-- T 1 0/6 t Do. bz Pref. ILIUM ТОТ? 1—1 5 0 0 өө ЕБ * 
„ st. ey | National Co. Pref. Stock ................. 108 —110 5 9 0 ^I 1054 11014 
Y oe Bt. 6% Do, et. Btock ЕЕЕ ТТГ . 108 —110 4 10 ll 8 1094 108 
+1 5 10 6/0 - 6 рег Cent. Cum. lst Pret......... 11 —13 | 413 6 | Feb, Aug 1t4 | 114 
ex * (| 6/0 Do. 6 per Cent. Cum. 2nd Prei. 114—191 | 4 16 0 | Feb, Aug + 
X 112 i Do. b per Cent, Non-Cum. 8rd | (8-68 |4 7 6 red, Aug 1 28 
a. ab Bt. 8 Do, Deb. Stock 83 per Cent, (red.) eee #5 — 1:0 5 19 0 June, Dec б-а a 
a] .. Шве 4 Do. 4 per Cent. Deb. Stock (red.)... . 101 —168 | 817 7 5 14 1101$ 
es da | | 1 07 1 1Oriental IBID Т ИЛТҮ 1—18 4 16 0 April, Oct cud #6 
MEM E 110% Po. 6 per Cent. Cum. Prei. . .. . 1À—1A 411 0 ecu Ие Mi: 
ee os St. 4%, 420: 105 a +> m dris pau ; — 29 4 1 0 — FA^ ba 
' St. | 6g eiepbone Co, of Egypt 4 Stk. Rd. 101 —104 4 6 6 X : 
es se | I b; United River Plate rr 7 —73 5 6 8 July -— — | it .. 
К: VM b| 218 н Do. b per Cent. Cum, t*-——| 54—64 4 2 0 June, ем E 
D13 | 93 | ве, 5% bo. в per Cent. Deb. Stock (red.) ., 110 —118 4 8 0 | June, Deo - 
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IN an article printed in abstract in this issue, the Danish 
physicist POULSEN, of telegraphone fame, describes the fruits 
of his endeavours to adapt DuDDELL’s musical arc to wireless 
telegraphy. It is more than a year since he published an 
account of some of his experiments on the musical arc in 
hydrogen and other gases, and more than three years since he 
acquired a British patent claiming the use of such arcs in 
hydrogen for producing electric waves; and, therefore, the 
Principal novelty in the present article lies in the actual prac- 
ча application of the method. If the discoverer's account 
of his success is not unduly biased by his natural enthusiasm, 
then his achievement is of notable proportions, and his years 
of scientific plodding are abundantly rewarded. It must 
any case be fully admitted that the feat of signalling 
S km. with plenty of energy to spare proves that he is 
patching electromagnetic radiation on a scale that has 
и outgrown laboratory dimensions, and the successes now 
neus vill, no doubt, have immediate application in com- 

teal wireless telegraphy, mainly, of course, in land stations. 


Prick SrxPEnce ©] 9% ' 
Abroad 9d., or 18 cents, or 90c., or д 


Тнк chief advantage of the new method, or of any method 
producing a continued electrical monotone, is that syntonic 
working will now be able to live up to its name. The re- 
markable fact, so well emphasised by the author in the 
article, that a close coupling can be employed at the sender 
enables more power to be thrown into the air wire than has 
hitherto been possible without a great falling off in the purity 
ot the tone. Hence it may be hoped that perfect syntonic 
working may soon be extended to distances previously not 
practicable. Of course, in considering the workaday possi- 
bilities of the arc as a generator of oscillations, the question of 
its general ease of manipulation is of the greatest impor- 
tance. On this point we really have as yet no details. And 
since it is well known that the electric.arc in hydrogen is, 
with ordinary apparatus, difficult to maintain, a great deal yet 


depends on the efficacy in this respect of the ingenious device 


used by the inventor to preserve ап invariable length of are. 
If he has overcome this difficulty of manipulating the hydrogen 
arc, the passing away of the spark from syntonic wireless 
telegraphy may be considered to have begun. | | 


— dcum 


THERE is always a difficulty in obtaining proper attention 
for subjects which are on the border-line between two branches 
of science or engineering. Thus, for example, the progress 


of chemical physics would have been more rapid if it had 
been either more purely physical or more. purely chemical. 
Similarly, the accumulator has suffered because it cannot 
be well understood without a knowledge of chemistry, and 
chemistry is a subject which is not at all appreciated by many 
so-called “practical engineers." Another example of the same 
kind is afforded by combustion. The general principles 
involved in the burning of coal are easily. understood ; but 
nevertheless the difference between complete and incomplete 
combustion is often not appreciated when the coal is com- 
paratively smokeless. If a large excess of air is admitted, the 
combustion may be complete, but it will be wasteful; on the 
other hand, if the air supply is cut down, the combustion may 
be incomplete and thus waste may again be introduced. In 
the present issue we give the first of a series of articles by 
Mr. KERSHAW, in which it is shown how the conditions under 
which the coal is burning in boiler furnaces may be deter- 
mined, either by tests requiring some chemical skill, or by 
automatic apparatus. We think these articles will be of тше 
in enabling central station engineers to look into this question 
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which has so far been very much neglected, and which, from 
the point of view of £ s. d., is likely to repay very quickly the 
trouble of investigation. CHE p y 


THE misconceptions which arise in the minds ‘of the un- 
initiated regarding the basis of electricity supply charges are 
extraordinary, and frequently ludicrous. Still more so are 
the attempts of a partly-initiated person to explain, say, the 
Wright system, to another who is entirely ignorant of it. For 
this reason electrical engineers will read certain remarks in the 
current issue of the Journal of Gas Lighting with peculiar 
interest. Our contemporary professes delight that Mr. GEORGE 
WILKINSON, in his presidential address to the Leeds Local 
Section of the Institution, voices the sentiment that lighting 
charges are frequently too high, while power charges are 
often too low. Undoubtedly there may be isolated cases 
where this is true; but the subsequent argument leading to the 
wreck of “all the superstructure of the present defective 
foundation of business as between the electricity supplier and 
the various classes of consumer," is without logie, or even 
common-sense. It is perfectly evident that our contemporary 
is absolutely at sea regarding the principles involved in formu- 
lating a tariff. 

REFERRING next to Mr. WILKINSON’S tests on metallic fila- 
ment lamps, our contemporary bids us think of 80 c.p. with 
the good types of vertical and inverted burners, with a con- 
sumption of 4 cubic ft. per hour. Think of the bijou inverted 
gas burner giving 25 candles for a consumption of 1 cubic ft. 
of gas an hour.” Of course, it is all very well to tell a man to 
look at an incandescent gas mantle and think it is giving 80 c.p. 
Perhaps it does so at first, if the conditions are very favour- 
able, but that happy state of affairs is all too brief, and anyone 
who has had experience with incandescent gas burners in the 
photometer-room will know that the falling off in illuminating 
power is remarkably rapid, especially when the mantle begins 
to go to pieces. Another serious matter is the effect which 
slight variations of pressure have upon the much-prized “ in- 
verted " burners. As a matter of fact it is very difficult indeed 
to determine their candle-power to within 5 per cent. unless 
‘special and elaborate precautions are taken. 
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Electric Flat Irons.—It appears that electric supply com- 
-panies in the U.S.A. are making considerable efforts to intro- 
duce electric ironing by installing electric flat irons on trial, 
or by loaning them. The revenue varies from 75 cents to 
$1 per month per iron, and is of considerable value to com- 
panies in the smaller towns. 


Indian Telegraph System.—The whole of the telegraphic 
system of India is (according to the Manchester Guardian) to be 
overhauled and put into a better condition. A committee 
which is now holding its preliminary sittings at Simla, is to 
make a tour of inspection throughout the country. There are 
over 200,000 miles of telegraphs in India and about 2,000 tele- 
graph offices, Lut complaints have been made of the inefficiency 
of the service. The Deputy Controller of the Central Telegraph 
Office, London, has been sent out to India to give assistance 
in recrganising the service. 

Cable Interruptions. Date of Interruption. 

ТатИа—Тапдег....................... .. . . . Jan. 18, 1904 
Garachico (Teneriffe)— Santa Cruz de la Palma.. July 12, 1906 


Môle St. Nicholas Port au Prince ............ Aug. 16, 1906 
Grand Canarv— Lanzarote Sept. 18, 1906 


Wireless Telegraph Notes.—It is reported that the Vatican 
will shortly possess a wireless telegraph station, and that Mr. 
Marconi has been appointed to instal the necessary apparatus 
in the astronomical observatory. 


Cutting Steelwork by Electric Arc.—Cutting structural 
steel beams and girders by the electric arc has been carried on 
in clearing away the débris and wreckage resulting from the 
earthquake and fire at San Francisco. For this purpose a 
current of about 250 amperes, at from 90 to 100 volts, was 
supplied to the electrodes through long flexible cables by a 
25 kw. continuous-current generator mounted on a truck, and 
driven by a 40 H. P. single-cylinder petrol engine. The use of 
a voltage higher than that ordinarily used in the electric arc 


was found an advantage in that the arc is thereby rendered 


less susceptible to the influence of the wind. A 15in. I-beam 
could be cut in two in about 20 minutes, whereas to cut a beam 
of this size with a hack-saw would have required several hours. 


Electricity in Rolling Mills. — An instance of the application 
of electrieity in rolling mills is found in a single motor equip- 
ment of 180 H.P., giving 230 volts at 88 revs, per min., which 
has been supplied to the Carnegie Steel. Co. for raising and 
lowering the tables of a blooming mill. According to the 
Engineering and. Mining Journal, the gear reduction for this 
machine is about 6:6 to 1, based on a speed of 100 revs. per 
min. of the motor shaft, and the motor will be required for 
continuous operation at full load for 24 hours, without rising in 
temperature in any part more than 45°C. above the surround- 
ing atmosphere, and without sparking at the brushes. The 
machine will be used to raise and lower both front and rear 
tables of a three-high blooming-mill table, making 15 opera- 
tions (73 complete cycles) per minute. 


Portable Electric Tools for Railway Oonstruction.— 
According to the Street Railway Journal a new portable elec- 
tric drill, to operate on street railway circuits, has just been 
разе ор the market іп several sizes by the Chicago Pneumatic 

ool Co., and is attracting great attention. The g in. size 
weighs 85 lb., and will drill a hole through an ordinary rail in 
less than two minutes. The machines are built to operate at 
500 to 650 volts without external resistance, a quick-break 
barrier. type switch being mounted directly on the casing. 
Special precautions have been taken to prevent danger of 
shock should any part of the windings become earthed. The 
company has also brought out a portable electric grinder, 
wound for 500 to 650 volts, for use on railway work. This 
grinder weighs 201b. and drives an emery wheel 8 in. in 
diameter with 1} in. face at 2,500 revs. per min. 


Working Power Plants under Difficulties.— The Electrical 
World relates incidents showing the difficulties some- 
times encountered by electric power stations in the United 
States. Eels have been so plentiful in the Connecticut River 
that they caused considerable inconvenience to the electric 
light plant at Bellows Falls, Vt. One day they passed 
through the racks of the electric light plant flume in such 
quantities that they clogged the wheels and finally stopped 
them. The water and power had to be shut off aud the eels 
cleared out of the enclosure in which the wheels run. In like 
manner it is stated that recently a plant at North Pendleton, 
Ore., was stopped by the sheer accumulation of miller moths 
on the driving belts to such an extent that the belts could not 
be made to operate. It is fortunate that such difficulties are 
not encountered in this country, though, possibly, old-world 
plant is not so susceptible. 


Electrification of the Hudson River Tunnels.—The electri- 
fication of the Hudson River tunnels, connecting Jersey City 
with New York under the North River, will shortly take place. 
According to the Railway and Engineering Review each tunnel will 
have a single track ; the cars will be equipped with two 160 H.P. 
motors and will take their power from the third rail. The power 
station is to be situated on the New Jersey side, between New 
Jersey and Newark. The generating plant will consist of two 
3,000 kw. and two 6,000 kw. machines, giving 11,000 volts, 
which will be driven by Curtis steam turbines. The total 
power so generated will be distributed at high voltage to the 
sub-stations, where the alternating current will be transformed 


me 


down to 650 volts direct current by means of transformers and 
rotary converters, The General Electric Co. will furnish the 
complete electrical equipment. | | 

The Effective Resistance of Hadfield's Manganese Steel.— 
It is well known that this steel is non-magnetic as ordinarily sup- 
plied, its specific resistance to direct currents is higher than 
that of ordinary steel, and it is proving most valuable in special 
track work for tramways and railways. Comparing the net 
fall of potential between the ends of similar bars of manganese 
and ordinary steel when traversed by alternating currents, it 
becomes an interesting question as to how far the non-magnetic 
quality of the manganese steel counteracts its increased elec- 
trical resistance. Preliminary experiments made by Prof. 
|. Emest Wilson with bars, each 14 in. diameter and 10 ft. long, 
| give the following ratios when traversed by a current of 200 
| 


SS —— — 


amperes at a frequency of 43 :— 


Resistance to Net fall of Watts 
| direct current. potential. dissipated. 
Ordinary steel. 031 ...... 5-55 2-9 


Manganese steel 
' The tests are, therefore, in favour of the use of manganese 
| steel for rails traversed by alternating currents. The steel 
used in the experiment was supplied by Méssrs. Hadfield. We 
hope to give some further details of these experiments at some 
future date. | 
Breaking the High-Voltage Record in Transmission.— 
From the Electrical World we learn that the Grand Rapids- 
Muskegon Power Co., of Grand Rapids, Michigan, which 
has had an electrical transmission at 66,000 volts in success- 
ful operation for six months, has recently raised. this pres- 
sure to 69,000 volts. For some years the record has been 
just below 60,000 volts. The total length of the different 
lines amounts to about 75 miles. The only material inter- 
ruption during the six months of service was due ‘to. the 
shattering of two insulators by lightning: The earth wires 
used on the pole line were apparently Ге, The trans- 
mission line conductors are of solid copper wire carried on 
i Locke insulators, 14 in. in diameter and .18 in; high. No 
special precautions have been taken beyond those generally 
шша] in high-voltage construction and Michigan is by no 
means favoured by a climate which tends to minimise diffi- 
culties. The average capacity of the power station near Big 
Rapids is 6,000 H.P. The new power station now under 
construction will develop 16,000 H.P., two 3,000 kw. being 
installed at the start, each driven by four pairs of turbines. It 
in then proposed to raise the voltage to 100,000 volts. The 
company has purchased water-rights all along the Muskegon 
mer and will thus be able to supply up to 60,000 H. p. 
Electricity in Belgian Collieries.— Quite recently two well- 
d is Belgian collieries in the Liége district, near Montegnée, 
ict 5 and Saint N lcolas pits, have been equipped with 
wetrical machinery. An intéresting account of this work is 
im А. S. Wadou in Electro. The ‘power station is 
ere i the Espérance pit and contains three 180 kw. 
Siri consisting of a steam engine with Radovanovic valve 
FTE coupled to a three-phase alternator giving 1,000 volts 
: periods and running at 125 revs. per min. A turbo- 
5 750 kw. completes the generating plant. The 
i ded we is on the two-stage Riedler-Stumpf system, runs 
iu 3 per min. and is supplied with steam at 63 atmo- 
азгын рае ќо 300'C. Тһе excitation of the alter- 
MER por ed by a 20 kw. motoi-generator and by a four- 
roma 30 woe compound wound, receiving its current 
voltage to pig * transformer, which reduces the 
iba vols p ts. А Tirrill regulator is used to regulate 
Rn bond turbo-alternator. | At Saint Nicolas the 
pulley of 10 ft, di y an electric winding plant’ with а Koepe 
per minute; th lameter, the rope speed being limited to 83 ft. 
tely 2: ee itself takes the form of a flat cable: A 
motor develope the noe ‘conti nuous-current direct-cou pled. 
ry 3201LP., running at 64 revs. per 


min. The 24. y, : it 
the lai аме in direct connection with those of 


f Igner flywh 
circuit g ywheel converter, an overload 
rai MEC a 1/500 amperes maximum load being in the 
г receive their ynamo of the Ilgner set and the winding 


running at 82 excitation from an 18 kw. shunt dynamo 
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0 revolutions, which is. driven by a 27 H. 7. 
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asynchronous motor. The motor of the Ilgner set is capable 
of developing 250 H.P.; the flywheel is 13 ft. in diameter and 
weighs 40 tons. The brakes fer the Koepe pulley are applied 
by compressec air, which js obtained from a compressor driven 
by a 5 Н.Р. 120 volt three-phase, motor. A ventilating fan, 
54 ft. in diameter, is coupled with two three-phase motors of 
30 H. P. and 50 H.P. ; these are able to drive the fan at speeds 
of 210, 270 or 320 revolutions, the capacity varying between 700, 
875 or 1,050 cubic ft. per second respectively. The water pump 
is coupled to a three-phase asynchronous motor of 125 H. P. 
running at 330 revs. per min., reduced to 70 on the pump. 
The capacity of the pump is 2,600 galls. per minute. Several 
other motors, aggregating 45 H.P., are provided for auxiliary 
purposes. In the Espérance mine an auxiliary hoist is pro- 
vided down the ventilating shaft, worked by a Koepe pulley 
also, by means of a 120 H. P. three-phase a synchronous motor. 
Ventilation is provided by a Guibal fan of 23 ft. diameter, 
driven by a three-phase motor of 75 H.P.; the capacity of the 
fan is about 1,250 cubic ft. per second. The water pumps 
are of the same description as those in the Saint Nicolas 
mine. Other motors, amounting to about 40 H.P., are installed 
for various purposes. A third colliery in the neighbourhood 
is to be fitted up with electric machinery, as a result of the 


| great advantages obtained in the other collieries. The working 


expenses also have been found to be lower than those of the 
old steam plants. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, November 16th (to-day). e 
‘INSTITUTION OF MECHANICAL ENGINEERS. 
p.m. Meeting at the Institution, Storey's Gate, St. James’s Park. 
Paper on Steam as a Motive Power for Pablic Service Vehicles,” 
` by Mr. T. Clarkson. | T 


NORTHAMPTON INSTITUTE ENGINEERING SOCIETY. 
5:45 p.m. Meeting at the Institution, Clerkenwell. Paper om 
„Telephone Sub-Station Instruments," by Mr. F. Germann. 
MANCHESTER STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL 
| ENGINEERS. 
7:30 p.m. Opening Meeting at the Municipal School of Technology, 


Manchester. Address on the Training of an Electrical En- 


gineer," by Dr. Marchant. 
SATURDAY, November 17th. 

rut IxsTITUTION OF ELECTRICAL ENGINEERS. 

10:30 d. m. Students’ Visit to L. C. C. Generating Station, Greenwich. 
Meet at the Generating Station. : t T 

MONDAY, November 19th. | ; ‚ 
' NEWCASTLE SECTION OF THE INSTITUTION oF ELECTRICAL ENGINEERS. 

8 p.m. General Meeting in the Engineering Lecture Room, Arm- 
strong College, Newcastle-on-Tyne. Inaugural Address by the 
president, Mr. H. L. Riseley. 

TUESDAY, November 20th. · 
INSTITUTION OF Отуп, ENGINEERS, 

8 p.m. Meeting at Great George-street, Westminster. Resumed 
Discussion of the Paper on Single-phase Electric Traction,“ 
by Mr. C. F. Jenkin. | 

MANCHESTER SRCTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

7:30 p.m. Opening Meeting at the Midland Hotel, Windmill-street, 

Manchester. Address by the chairman, Mr. T. L. Miller. 


WEDNESDAY, November 21st. 
BIRMINGHAM SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

Sp.m. Opening Meeting in the Physics Theatre of the University, 
Edmund-street, Birmingham, Address by the chairman, Mr. 
R. A. Chattock. | | 
| SOCIETY OF Актв. a 

8 p.m. Ordinary Meeting at John-street, Adelphi. Opening 
Address by the Chairman, Sir Steuart Colvin Bayley. 


THURSDAY, November 22nd. 
INSTITUTION OF ELECTRICAL ENGINRERS. 
S p.m. Meeting at the Institution of Civil Engineers, Great George- 
. street, Westminster. Paper on Selection and Testing of 
. Materials for Construction of Electric Machinery,” by Prof. I. 
Epstein. 


2 LEEDS SkcTION or THE INSTITUTION OF ELECTRICAL ENGINEERS. 


7:10 p.m. Meeting at the Sheffield University. Paper ор “ Regene- 
rative Control of Electric Tramcars and Locomotives,” by Mr. 
A. Raworth. : 


PuxsicaL Society. А 

3 рт. Meeting at the Physics Laboratory of the Royal College 
of Science, Imperial Institute-road, South Kensington. 
| Agenda: Prof. J. A. Fleming, On the Electrical Radiation from 
Bent Antenna"; Dr. C. Chree, ‘‘ Auroral and Sun Spot Fre. 
quencies Contras'ed"; Dr. R. S. Willows, “ The Electrical 


Resistance of Alloys." 
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SOME MEASUREMENTS ON PHASE DISPLACE- 
MENTS IN RESISTANCES AND TRANSFORMERS. 


BY CHARLES V. DRYSDALE, D.Sc. 


' In the Paper which appeared in these columns a few weeks 
o* the writer gave an account of some of the various 
methods available for the measurement of small differences of 
phase. In the present communication the results of some tests 
made by these methods are set forth. 

For the testing of the phase displacement in wire and liquid 
resistances the arrangement of apparatus and connections, 
shown in Fig. 1, which is a slight modification of that shown 
in Fig. 9 of the last Paper, was employed. The load L to be 
tested was connected in series with a non-inductive resistance, 
R, formed of straight Eureka wires interwoven with asbestos. 
This combination was supplied with current from one of the 


Fra. 1. 


phases of an inverted rotary converter. Across the mains was 
also connected the shunt S with the travelling contact 1. For 
measuring the voltages an Addenbrooke electrometer of the 
wattmeter type was employed, the two quadrants of which 
were bridged by a resistance of 100,000 ohms, and were con- 
nected to the travelling contact ¢ and to a key, K, enablin 
contact to be made either with the junction between the lo 
and non-inductive resistance, or to one of the mains as shown. 
The electrometer needle and the centre of the resistance 
shunting the quadrants were in connection with the secondary 
of a step-up transformer, T, the primary of which was joined 
to a throw-over switch Sw, enabling it to be excited from 
either the supply mains or from the second phase of the con- 
verter in quadrature with the first. For the shunt S and the 
bridging resistance across the quadrants, a Sullivan shunt with 
its auxiliary resistance was employed, making the whole 
arrangement very compact and convenient. 


Fic. 2. 


The procedure in testing. was as follows. The trans- 
former T being fed from phase 1 of the converter, and the 
key K in the position shown by the full line, the travelling 
contact of the shunt was adjusted until the electrometer 
reading was reduced to zero. This gave the exact point at 
which the voltage between the electrometer quadrants was in 
quadrature with the main voltage, and the reading m of the 
Sullivan shunt gave immediat»ly the ratio of the P.D. BD in 
Fig. 2 to the main P.D. AB. On now throwing over the 
switch Sw, so as to excite the transformer T from the second 
phase of the converter, a deflection of the electrometer was 
produced proportional to the voltage CD between the junction 
of the load and non-inductive resistance and the travelling 
terminal ¢, and also to the secondary voltage of the trans- 
former T. By suitably calibrating the electrometer with a 
given P.D. on the needle, the value of the deflection would 
give the P.D. CD (Fig. 2) at once; but, in order to avoid any 
difficulty with irregularities of the scale or variations in the 
needle voltage, it was found more simple to again excite the 
transformer from phase 1, and to change over the key K to 


* “The Measurement of Phase Differences," The Electrician, Vol. LVII., 


pp. 726 and 783. 


the position indicated by the dotted Jine. It will then be 
seen that the voltages on the needle and across the quadrants 
are very approximately in phase, and a deflection is then pro- 
duced which can be varied: at will by moving the travelling 
contact t. This is done until the deflection last obtained is 
exactly reproduced and the new reading m' of the slider t is 
noted. If the voltages on the two phases are equal, as is gene- 
rally the case with sufficient exactitude, then we have for the 
three voltages AD, DB and CD, (1— m)V, mV and w' V respec- 
tively, where V is the main voltage. As, however, we only 
require the ratios of the sides to determine the angles of the 
sides, the two values m and m' are all that are necessary. 


From the triangle we have obviously tan a= lox tan p= 


= = A ЖИН 
a $ —a--f. Hence tan $—tan 40 n 2058 
or when m is small and ¢ is also small & in radians - 
m(l- т). 


Should the load be large, the voltage on phase 1 of the supply 
may be reduced below that of phase 2. In this case the value 
of n must be corrected by IU aol it by the ratio V,/V, 
where V, and V, ure the voltages of the phases 1 and 2 
respectively. In practice, however, this correction should be 
unnecessary, as there ought not to be any appreciable difference 
between V, and V, If there is, it implies that the source of 
supply is loaded to an extent which may affect its wave form. 
Should, however, thia correction be required, the voltages arc 
given immediately by a voltmeter connected to the primary 
of the transformer, and therefore changed over from one phase 
to the other with it. 

It might be objected to the above method that the two 
phases of the supply may not be exactly in quadrature, and 
that, in consequence, on throwing over the switch Sw to the 
second phase the P.D. on the needle would not be exactly in 
phase with that across the quadrants. But this is of no 
importance, as the alteration in m', due to any want of co- 
incidence in phase, is only proportional to the cosine of this 
phase difference, and in consequence a departure of 8 deg. 
from exact quadrature of the phases would only affect the 
result by 1 per cent. 

This method has been found to be exceedingly convenient 
and definite in reading, and is of great utility in finding not 
only the phase displacement in, but also the specific resistance 
of various liquids. The quantity mV is the energy component 
of the voltage on the load tested, and this, divided by the 
current, gives the equivalent ohmic resistance of the load. The 
sensitiveness is evidently greatest when m is nearly 0:5, in 
which case $—4m' radians, or $—229 m' deg. A number 
of tests were made on different forms of resistances by this 
method by the writer and by his senior demonstrator, Mr. 
A. C. Jolley, who investigated the effects produced by elec- 
trolytes under various conditions. The tests were in nearly 
all cases.made with current at-approximately 50 periods per 
second, and tlie P.D. wave-form.was nearly sinusoidal. | 

| TESTS ON RESISTANCES. 
With ordinary resistance frames it was found that with coils 
of No. 10 S.W.G. iron wire wound in spirals about 1 in. 
diameter and g in. pitch the lag at 50 со amounted to from 
16 to 18 deg. Resistances of constantan strip wound in spirals 
of about jin. diameter, on the other hand, were nearly non- 
inductive, the lag in them being less than 0-1 дер. Glow 
lamp resistances with ordinary loop lamps, similarly, could be 
regarded as absolutely non-inductive at this frequency, the lag 
being absolutely unnoticeable, although a displacement of 
0:02 deg. should have been easily detected. 

The question of phase displacements in liquid resistances is 
a very interesting and important one, on account of the fre- 
quent use of such resistances as lo ів in the testing of alter- 
nators &c. In The Electrician of September 7th Herr Karl 
Wallin gives an account of some teste on such loads with an 
oscillograph, but it has long been known that the phase dis- 
placement in liquid resistances is much smaller than can be 
investigated with any degree of accuracy by such means. 

In Dr. Sumpner's Paper before the Physical Society“ a pair 


The Measurement of Small Differences of Phase." Phil. Mag., 
January, 1905. 
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of lead plates in acidulated water i 
à: ; gave a phase displacement 
с ою radian, or about 0-38 deg. In а W 
: e by Mr. Jolley and the writer, lead, iron, and aluminium 
соса were used at different, distances, and with sulphuric 
е carbonate and caustic potash solutions as electro- 
7 7 The electrodes in each case were about 10 cm. square, 
0 E immersed in a glass tank about 17 cm. square, which 
m with electrolyte to a height of 10cm. or 12 em. 
7 1 tables show the results obtained. 
3 be observed that in bach set of observations there is 
кону e of irregularity.. This does not appear to be 
od e efect in the method of observation, which was 
б. ы actory, but to changes in the cells themselves. In 
кез уде ры there are a number of variables to deal with, 
а г „like temperature, are difficult to keep constant; 
duro ndly, there seems in many cases to be a definite time 
ilr be ы magnitude. The resulte, therefore, can 
may be d = a ав approximate, but a few general conclusions 
solutions 8 te them. It should be mentioned that the 
matar from the Калы Ышш GRUND commercial salts, and with 
ng, first of all, the effect of vario: i 
d OF ап, of various materiale, the average 
Зе ше Ае lead plates in dilute sulphuric acid was ot 
cut €g., In sodium carbonate solution about 2 deg., 
«odium cba potash only about 0-3deg. With iron plates in 
while for ain nate solution the displacement was about 0*6 deg., 
v 5 plates in the same solution tho angle of 
атый at first a 2 up to nearly 14 deg., the angle being 
although it and rising as the current continued to flow, 
wave form ed dropped and increased. Of course as the 
meaning of th very greatly modified in this case, the exact 
tions in the st Phase displacement is uncertain. As to varia- 
strengths of the solutions, the readings indicate, 


though not with certainty, that with lead plates in sulphuric 
acid and caustic potash solutions the phase angle increases 
with strength, while with sodium carbonate it decreases with 
increase of strength. The phase angle appears to decrease 
with increase of frequency, and not to be greatly affected by 
voltage or distance between plates. 

The general conclusions to be derived from these results 
are that in almost all cases where liquid resistances, other than 
with aluminium electrodes, are employed, the power factor is 
unity within half of 1 per cent. or less. In the case of regula- 
tion tests, however, the two or three degrees of lead introduced 
may quite appreciably improve the regulation of an alternator 
above that on an absolutely non-inductive load. A few tests 
at voltages of from 2,000 to 6,000 would, however, be desirable 
to entirely settle this point, and the writer will have this done. 
Finally, the teste show that iron wire coils are very appreciably 
inductive at ordinary frequencies, and that therefore much 
better results in the starting of induction motors should be 
obtained with ironless coils, or, better still, with liquid resis- 
tances. The large angle of lead produced with aluminium 
electrodes might make them of decided value for induction 
motor starters. Figures on the cast-iron grid resistances now 
in use would be of interest. 


(To be concluded.) 
= =————=— 


Royal Institution.— A Christmas Course of Lectures, adapted 
to a Juvénile Auditory, will be delivered at the Royal Institu- 
tion by Mr. W. Duddell, on “ Signalling to a Distance ; from 
Primitive Man to Radiotelegraphy." (Experimentally illus- 
trated.) The dates of the lectures are December 27th, 29th, 
1906, January Ist, 3rd, 5th and 8th, 1907, at three o'clock. 
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GAS ANALYSIS FOR STEAM-USERS.* 
BY. JOHN B. C. KERSHAW. 


L—CHARACTERISTICS OF THE WASTE GASES, AND 
. TAKING SAMPLES. | 
1.—CHEMICAL CHARACTERISTIOS, 


The burning of ordinary bituminous fuel in the furnaces of 
steam boilers ів in reality a chemical oxidation of the hydrogen 
and carbon of the fuel, this oxidation being sufficiently intense 
to produce light and heat. When this oxidation or combustion 
of the fuel has been properly carried out, one obtains, as products 
of thechemical changes, only carbondioxide and aqueous vapour ; 
these two being diluted, however, with the nitrogen and 
unconsumed oxygen of the air. Sulphur dioxide gas is also 
generally present as àn impurity derived from the sulphur in 
the coal. It is this ingredient of the waste gases and not the 
soot, which destroys vegetation and damages stonework in all 
great industrial centres, where coal is burned on a large scale. 

The chemieal products of the perfect combustion of bitu- 
minous fuel in air are, therefore, carbon dioxide, aqueous 
vapour and sulphur dioxide, with oxygen and nitrogen as 
diluent gases derived from the air. 

Should the combustion process have been improperly carried 
out, particles of unconsumed carbon and carbon monoxide 
gas will be present in the exit gases from the furnace of the 
boilers, while, with very bad management, entirely uncon- 
sumed hydrocarbon gases may be found, in addition to those 
already named. M 

Semi-anthracite and anthracite fuels contain less hydrogen 
and, when heated, produce less hydrocarbon gases than bitu- 
minous coal The waste gases from boiler furnaces fired with 
these classes of fuel as a rule, therefore, contain little soot or 
undecomposed hydrocarbons; but, on the other hand, the pro- 
portion of carbon monoxide may be high, owing to insufficiency 
of the air supply. 

Coke also is a fuel which may produce large amounts of 
carbon monoxide when the management of the furnace and of 
the air supply is at fault. Sulphur dioxide is generally present 
in large amounts in the waste gases from furnaces fired by coke 
manufactured from cheap classes of fuel. ps 

It may be pointed out here that, with coke and anthracite, 
the appearance of the waste gases gives no indication of the 
composition of the gas, and a clear and apparently satisfactory 
waste gas may contain large amounts of carbon monoxide and 
be associated with very bad'conditions of combustion in the 
furnaces of the boiler. Chemical tests of the exit gas are 
therefore required to discriminate between good and bad work 
with coke and anthracite. | 

When semi-anthracite or bituminous fuels are employed, 
insufficiency of air supply will cause, as before, carbon mon- 
oxide to be present in the exit gases, but in this case, owing to 
the larger amount of hydrocarbons liberated on heating the 
coal, smoke will be produced, and will serve as a signal that 
the combustion of the fuel is incomplete. 

With these cheaper and more generally employed classes of 
fuel, a chemical examination of the waste gases, therefore, is 
not required to prove the existence of bad management of the 
furnaces and incomplete combustion. The freedom from 
smoke of the gases issuing from the chimney top is sufficient 
to indicate whether good or bad conditions exist within the 
furnaces.| It is somewhat depressing to have to state that 
although bituminous coal of all grades can be burned entirely 
without smoke production in the furnaces of steam boilers, in 
nine cases out of ten the correct conditions for perfect com- 
bustion are absent, with the result that soot and carbon mon- 
oxide with unconsumed hydrocarbon gases are allowed to 
cscape in large quantities into the atmosphere. 


2.—PHYSICAL CHARACTERISTICS. 
Temperature.—The temperature of the waste gases depends 


very largely upon the amount of excess air allowed to pass 
into the boiler furnaces, and upon the cleanliness of the boiler. 


* All rights of reproduction reserved. i 


t Excess of air may produce a clean chimney top,” but will not lead 
to fuel economy. | | а 


‘be calculated when this is known. 


A large excéss of air causes a low initial temperature in the 
furnace and à low heat transmission to the water in the boiler. 
With badly scaled boiler plates the heat of the furnace gases 
will not be transmitted so rapidly to the water on the other 
side of the plates, and the gases will consequently carry a 
larger proportion of their heat into the economisers and flues. 

‘The temperature of the gases is therefore no indication of 
good or bad work, for it depends upon causes which operate: 
in different directions. Ап excess of air lowers the temperature 
of the furnace and of the exit gas, while dirty and scaled plates 
increase it. 

Good work and high evaporative efficiency of the boiler 
demand a minimum of air and a high initial temperature 
within the furnace, combined with a rapid transfer of heat 
through the plates to the water. The temperature of the exit 
gases may thus be exactly the same in a boiler which is con- 
verting 80 per cent. of the heat value of the fuel into steam, 
and in one which is converting only 60. per cent., and is allow- 
ing over 30 per cent. to escape into the flues and chimney. 


The temperature of the gases issuing from the boiler flues is, 


therefore, not a safe guide to the working efficiency of the 
boiler, though, as & general rule, the lower the temperature of 
the exit gases the higher is the evaporative efficiency of the 
boiler. | ' | | 

Specitic Heat.—The specific heat of the exit gas varies with 
the chemical composition, and can be calculated, when this is. 
known, by the aid of the following figures :— 

Specific Heats of Gates. 


Carbonic ae (COD) cc nica eade Mena 

Carbonic oxide (CO) ........... ‚.. 017 ‚ 
Nitrogen (N,) о я 0:178 L At UE 
Oxygen (0i) .................... 0:154 = : 
Aqueous vapour (H,0)........ eos. 0'338 


It is evident that the amount of heat carried away by the 
exit gases will depend very largely upon the percentage of 
aqueous vapour present. This, however, varies with tlie 
amount of hydrogen present in the fuel and with the wetness 
or dryness of the fuel when charged into the furnace. The 
specific heat of the exit gases from furnaces using ordinary 
bituminous fuel may, therefore, lie between 0:240 and 0:300. 
Poole, in his work on “ Тһе Calorific Power of Fuels, gives a 
series of specific heats ranging from 0:312 for 5 per cent. of 
CO, to 0:323 for 15 per cent. of CO,; but the writer considers 
that these values are too high unless a very excessive amount 
of aqueous vapour be present in the exit gases. The impor- 
tance of specific heat is recognised when calculating the heat 
lost with the exit gases. Article IV. will deal with this subject, 
and in the calculations there given a constant value of 0:270 for. 
the specific heat of the exit gases will be employed. 

Specific Gravity.—The specific gravity varies like the specific 
heat with the chemical composition of the exit gases, and can 
The following are the 
figures for the specific gravity of the gases likely to be present: 


Specific Gravities of Gases. 


Carbonic acid (CO,) .............. 1:529 

Carbonic oxide (CO) .............. 0:967 | | 

Nitrogen (N)): 0:971. Experimental figures 
Oxygen (О,).................... 1:105 (air = 1:000). 

Aqueous vapour (Н.О) .......... 0:615 

Sulphur dioxide (80) 2:21 


A large percentage of carbonic acid, or of sulphur dioxide,. 
in the exit gases is, therefore, accompanied by a high specific 
gravity. The variations in specific gravity are used in one 
form of CO, testing apparatus to indicate the percentage of , 
CO, Further details of this instrument will be given in 
Article IX. 


^ Refractive Indev.—The refractive index of furnace gases has 
not untillately been regarded as of any value as a guide to: 
their chemical composition. An apparatus based on accurate 
observations of variations in the refractive index has now, 
however, been designed by F. Haber, and has quite recently 
been placed upon the market by Carl Zeiss, of Jena. . This 
instrument allows percentage variations down to 010 per 
cent. of CO, to be easily detected, the refractive index of the 
furnace gas being compared with that of air, or some other 
standard gaseous mixt're. А difference of 1 per cent. o 
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7 
carbon dioxide makes a difference of 0:0000015 in the refrac- 


tion coefficient, and this corresponds to 1:1 divisions upon the 
scale of the instrument. Further details of this instrument 
will be given in Article III. | 

Colour.—The colour of the gases passing away from the 
furnace or combustion chamber of a boiler is some guide to the 
completeness of the combustion process. Gases in which all 
the carbon has been burnt to CO, and the hydrogen to H,O 
are colourless and transparent, while incandescent particles of 
carbon produce yellow tongues of flame, and unconsumed 
hydrocarbon gases appear as dark streaks upon the bright 
background of the furnace walls. 

It is advisable to use a dark blue glass when examining the 
furnace gases in this way, and to study first the various phases 
of combustion with a Bunsen burner flame held against a 
cherry red background of card or paper. By varying the 
amount of air admission at the base of the burner all degrees 
of combustion can be obtained with the hydrocarbon gases 
supplied to the burner, and in this way an artificial repro- 


duction of the conditions prevailing in a boiler furnace may be- 


obtained. It is unfortunate that the combustion process in the 
furnaces of the ordinary internally fired Lancashire boilers 
cannot be studied in this way, and that the method is only 
applicable to the furnace gases from water-tube boilers. In 
these latter, and in externally fired Lancashire boilers, sight 


holes closed with sheet mica can easily be made at suitable 


points in the brickwork setting, and a valuable check upon the 
combustion process can be exercised by observations mado 
through blue glass in the manner already described. The ob- 
servations should be made as far from the boiler furnace as 
possible, but before the gases come into contact with the water- 
cooled plates or tubes of the boiler. 


8.— SAMPLING THE WASTE GASES. 


For regular and systematic control of the work of the boiler 
plant it is necessary that frequent tests should be made of the 
exit gases from each boiler, both for temperature and for 
chemical composition. 

The best place for taking the sample of the gases is at a 
point about 18 іп, or 2 ft. on the boiler side of the damper 
Which is used to cut off the boiler from the main flue to the 
economisers or chimney. If Lancashire boilers are installed 
and а separate damper be provided for each side flue, two 
sampling holes will be required. The holes should be mado 
large enough to take a 30 in. length of 1$ ip. wrought-iron 
pipe, provided with a flanged top which can be closed with a 

olt or plug when the pipe is not in use. This pipe is set with 
fireclay in the brickwork setting of the boiler and is always 
ready for use when required. When fixing new boilers in 
position it will save time and trouble if a number of these 
sampling holes be provided in the brickwork setting at points 
suitable for testing purposes. Similar holes ought to be pro- 
vided at one or more places in the main flue and in the breast 
of the chimney, since the chemical composition of the waste 
gases at these points serves to indicate the amount of air 
eakage through faulty brickwork that is occurring between 
the boiler and the chimney. The sampling hole on the chimney 
reast must be made at a height of at least 20 ft. from the 
кош as baffle walls are generally provided at the chimney 
d to direct the gases from opposite flues in an upward 
rection, and a sample of the mixed gases cannot, therefore, 
obtained at a lower level. 

2 withdrawing the sample of gas from the flues, tubes of 
лага (potash) glass must be employed in 3 ft. lengths and of 

ш; 1 diameter. Arrangements for attempting to 
d. е the gases across the whole width of the flue by use of 
Sw е or split wrought-iron tube are of little use, and it 

roj to simply insert the hard-glass tube, so that its far end 
fe about 18 іп. into the flue. A largo bung 1$ in. in 
firmi he d fixed upon the glass sampling tube, so that it is 
pi y d m position in the flanged end of the wrought.iron 
1 e air leakage into the flue occurs at this point. A 
ni Ae Ird length of hard-glass tube is now joincd to the 
is 10 1 rubber tubing of good quality (black rubber 
ratus is th or work with hot gases), and the sampling appa- 
9n connected to the free end of the sampling tube 


lll — ſ ̃ 


or tubes. No filtering arrangement for retaining soot is used 
at this stage of the sampling, since it is better to have the 
freest possible passage between the flue and the sampling 
vessel. Soot and moisture will collect upon tho inner walls of 
the glass tubes, and these must be well washed after each sam- 
pling operation and allowed to drain and dry before use again. 

Three methods for collecting the sample will now be de- 
scribed :—- 

(a) Snap Samples of the Waste Gases taken by Aid of the Dry 
Method and [lonigman's (Заз Burette.—Honigman's original 
gas burette was designed for testing the amount of carbonic 
acid present in gas mixtures containing a large percentage of 
this gas; it has been largely used in the manufacture of 
sodium bicarbonate and other chemicals. In its earlier form 
the burette was not well adapted for boiler work, and the 
form of burette and sampling apparatus has been modified by 
the writer to render it more suitable for use in testing the 
waste gases from boiler plants and also more accurate in its 
results. This improved form of the Honigman apparatus is 
shown in Fig. 1. A is the special gas burette holding about 
110 cubic cm. of gas and adusta in fifths of a centimetre 
for the first 25 cubic cm. of its contents. A space of 10 cubic em. 
between the zero mark and the end of the burette is essential. 
C ів а rubber finger pump provided with valves, so that the 
gases pass through it only in one direction. It passes 
35 cubic cm. of gas at each compression, and is employed for 
drawing the sample of waste gases into A from the flue. B is 
a small rubber stop-valve which is inserted between A and C 


Fic. 1—Honicman Gas SAMPLING AND TESTING APPARATUS. 


to prevent all possibility of air leakage through C back into A. 
By drawing 600 cubic cm. of gas through A, all the original 
air will be displaced by flue gas; with a finger pump of the 
above dimensions this can be effected in 17 compressions, 
occupying a time of Jess than one minute. If a check sample 
of gas for more complete analysis be collected at the same time 
in the gas sample tube D, the amount of gas drawn through the 
apparatus must be increased correspondingly, to allow for the 
increased volume of air requiring displacement. | | 

The glass stop-cocks on D are then closed, the spring clips 
are placed on the rubber at each end of A, and the sampling 
apparatus can then be disconnected and the sample taken 
away for analysis. | | 

Since no liquid is used in this method of collecting gas 
samples, no absorption of carbonic acid gas can occur before 
testing. As a general rule the soot will be removed by 
deposition upon the inner walls of the sampling tubes before 
the gas arrives in D or A. With very smoke-laden gases a 
little glass wool must be inserted in the rubber tube connecting 
D to the tubes that pass to the flue, to filter out the particles 
of unconsumed carbon. 

(b) Average Samples Extending over One oM з an 
average sample of the waste gases over a period 8 E oe 
hour is required the apparatus shown in Fig. 21s employed. 
is a water-jet air pump which works upon the E bid principle 
and draws air through the arm B at a rate depen a n 
the pressure of the water supply. Tho arm B is gee 6 dh 
the limb marked C of a Stead gas sampling bottle, E, an a 
other limb of this D is connected to the glass tube or tubes 


D 
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leading to the flue. The sampling vessel E is filled, up to the 
point where it joins the horizontal limb, with mercury. The 
pump is now set to work and gas is drawn from the flue at a 
constant rate through the horizontal limbs CD of the gas 
sampler. One of the lower cocks of this is now opened to 
allow a slow trickle of mercury to pass out. A mercury bottle 
provided with a funnel is placed below, to receive this and 
store it for the next sampling operation. The rate of flow of 
the mercury must be arranged so that the sampling bottle will 
still contain some of the metal at the end of the period over 
which the sampling is to extend. During this time gas drawn 
from the fiues will have been passing continuously through 
C D and a small proportion of this gas will have been con- 
tinuously passing into E, to replace the mercury which has 


Fia. 2. —SAMPLING APPARATUS FOR ONE-HOUR SAMPLES. 


owed away. At the end of the period, therefore, E will con- 
tain a fair average sample of the flue gases, and on closing all 
the cocks the apparatus can be disconnected, and the vessel E 
containing the gas sample can be taken to the laboratory for 
chemical examination. 


volume of gas passing thro 

of soot will soon be collected. 

frequent cleaning. This is best carried out by filtering through 

a large dry filter paper having a pin-hole in the apex, and by 
— 


Кто. 8.—FrLuE Gas SAMPLING APPARATUS FOR 12-носв SAMPLES, 


then washing the mercury with tap water and drying with 
filter paper or blotting paper. When quite clean no reaction 
occurs between the dry flue gases and the mercury, and the 


sample can be kept for some hours in the vessel E without 
change. 


(с) Average Sample Extending over 12 Hours.—When an 
average sample of the flue gases extending over a period 
longer than one hour is required the apparatus shown in Fig. 2 
cannot be employed, for the weight and cost of the mercury 
required would be prohibitive. 

t is then necessary to use an apparatus depending upon the 
flow of water from one vessel to another, and a difficulty arises 
due to the variation in the head of water at different stages of 
the sampling operation. The head being greatest when the 
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sampling vessel is quite full of liquid, the outflow of water and 
inflow of gas will start at a maximum and gradually become 
reduced as the water is displaced by gas. The sample of gas 
obtained in this way cannot, therefore, be regarded as a true 
average of the waste gases in the flue during the 12 hours over 
which it has been collected. | 

Fig. 3 shows a gas-collecting apparatus in use at Messrs: 
Crosfield's soap works, at Warrington, which is free from this 
defect, the rate of flow from the upper to the lower vessel 
being constant for all variations in the water level. 

The water from the upper gas-collecting vessel A passes 
through the intermediate water-seal bottle B and then into 
the lower reservoir D by the delivery tube C. This delivery 
tube falls as the water level in D rises, on account of its attach- 
ment to the float E by a cord passing over the pulley F. The 
head of water is thus seen to depend upon the vertical distance 
between the level of water in the vessel A and the position of 
the delivery tube C, and a study of Fig. 3 will show that this 
is constant for all positions of the water level in A. The gases 
will thus be drawn into A at a constant rate during the whole 
of the 12 hours, and the sample, therefore, may be regarded as 
a true average of the flue gases during this period. 

Two precautions must be observed in using this apparatus ; 
the water in À must be covered with a film of oil to prevent 
CO, absorption ; and the tube G, leading to the flue, must be 
connected, not direct to the flue, but to a T piece, as in 
Fig. 2, through which the gases are being drawn at a rapid 
rate by the water pump. Otherwise the sample of gases col- 
lected in A will hardly be representative of the flue gases. If 
only one sampling apparatus be in use the top vessel is filled 
by hand when empty. If one apparatus be provided for each 
boiler of a large battery, a small pump is used for discharging 
the water from the lower storage vessels into the top vessels, 
all of these being connected to one water main. It is, of course, 
necessary that each vessel should be quite filled with water 
before starting the sampling. For this purpose the air cock at 
M is opened to allow the imprisoned gas to escape when the 
vessel is being filled with water. 

The apparatus described above has been patented by Messrs. 
Crosfields, in the name of Crosfield & Dale—patent No. 9,099 
of 1906. 


(To be continued.) 


THE STARTING OF SINGLE-PHASE COMMUTATOR 
MOTORS.* 
BY RUDOLF RICHTER. 


The fluctuating field induces in the armature-turns short-circuited 
by the brushes an E. M. F. (which may be called the transformer 
E.M.F.) proportional to the frequency. Unfortunately, it is not 
possible to counterbalance this transformer E. M. F. by another 
induced voltage, but it may be neutralised— when the motor is 
running—by a voltage due to rotation. When the motor is at rest, 
however, other means have to be employed to reduce the short- 
circuit current (and sparking) to a sufficiently low value. 

Fig. 1 is the diagram, at starting, of a single phase series motor 
with no magnetic leakage and with & compensating winding for 
neutralising the armature's own field. In this diagram F —exciting 
field, E.=self-induction in the exciter winding, wJ —total ohmic 
drop in the motor, K=terminal voltage, J=motor current and 
a- angle between motor current and exciting field F. The starting 
torque of the motor is proportional to JF cos a 

The influence of the short-circuited armature coils upon the 
various quantities at starting is shown in Fig. 2. When the motor 
is at rest, the current i in the short-circuited armature turns is 
nearly in phase with the E.M.F. which induces it, since the leakage 
flux of the short-circuited coil through the exciting coil is very small 
in comparison with the non-inductive contact resistance of the 
carbon brushes. Hence the short-circuit current ¿i (which has 
been reduced in Fig. 2 to che primary circuit and denoted by J) 
causes the primary current to be shifted by the large angle 8—a from 
its original position as shown in Fig. 1. For the same torque, 
therefore, the short-circuit current causes a large increase in the 
motor current and the C?R losses. Besides, the short-circuit cur- 
rent i leads to the additional loss i.e., e being the E. M. F. induced 
in the short-circuited armature coils. Figs. 1 and 2 are for th: 
same torque, and it will be noticed that the motor current is 1:9 
times larger and the input (K'J' cos G) six times larger than before 
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(Fig. 1). Ii will be shown later on, by the results of an actual 
test, that the conditions as depicted in Fig. 2 are by no means 
exaggerated, at least at higher frequencies (50 per second). It 
follows that single-phase motors are not always as economical in 
energy consumption at starting as is claimed for them. 

These theoretical conclusions are confirmed by the following 
tests ona single-phase motor with well-defined main and auxiliary 
poles (Fig. 8). The principal dimensions and constants of the 
motor are :— 

Continuous rating, 28 H.P. at 1,000 revs. per min. Normal torque, 
90mkg. Terminal voltage, 110 volts. Normal current (at 28 H. p.), 240 
amperes. Frequency, 50~per second. Number of poles, six. Diameter 
of armature, 400 mm. Effective length of armature, 170 mm. Air. gap, 
lmm. Armature winding: continuous-current wave winding, with one 
turn per segment. Resistance of armature, about 0:012 ohm. Resistances 
of 0-011 ohm each are inserted between armature winding and segments. 
Total resistance of the short-circuit path (excluding brush contact re- 
sistance) 0:028 ohm. Pitch of segments, 6:8 mm. Width of segment, 
6mm. Speed of commutator at 1,000 revs. per min. = 13 metres per second. 


Fra. 1. 


od sets of brushes, each set consisting of four carbon brushes, 14 mm. thick. 
о area of the four brushes of one set =: 4 x 14 х 18=1,000 sq. mm. 
ransformer ” voltage between two segments beneath a brush at normal 
e=about 8 volts. Assuming a contact resistance of 0'1 ohm for 
de Content area, the total resistance of the short-circuit path with 
ils а covering two complete segments comes to 0-069 ohm. Непсе 
nis E -circuit current = 80'069 —116 amperes. This current, of course, 
чы 11055 each half of the contact area of a set of brushes. The main 
nt Howing through each half is only 40 amperes. 


2 n Were carried out as follows: The motor was loaded by 
шш : N à rope brake, and the terminal voltage gradually increased 
qiu ш began to rotate. When the armature rotated at 
. and ut constant speed, the terminal voltage K, self. induetion 
idi ыр J were measured and the phases determined by 

sters (Fig. 4). At right angles to E, is the primary field, and 


J, 
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in phase with this—tho į 

18—10 iron losses are negl = - 

н (Aw) Ponding to the voltage in the exei ol Thee PHP 
q w) are obtained fr 

ОП the commutator. 

ned by 


and Fs, and in our example the cosine has a value of only about 0:8. 
The self-induction in the armature and compensatiog winding 
increases with the motor current. In our case the self-induction in 
the armature E, (Fig. 4) is three times as large as the exciting 
voltage E,, although the armature flux is neutralised as far as 
possible by a short-circuited compensating winding. Fig. 4 corre- 
sponds to very soft brushes and a useful torque of 18:6 mkg. ; the 
frictional torque at rest was found to be 8˙5 mkg. The torque 
calculated with the aid of J, F, and cos (J Fa) comes out considerably 
smaller than the torque as actually measured. This is partly due 
to the fact that the actual flux does not quite coincide in phase with 
Fy. Another reason is that the short-circuit current in conjunction 
with the incompletely-neutralised armature flux produces a torque 


Fra. 3. 


which acts in the same sense as the torque due to the other arma- 
ture conductors. In the present instance this additional torque was 
estimated at about 3 mkg. Without this the starting torque would 
have been even less satisfactory. In Fig. 5 the thin line marked 
80°01 gives the input in kilowatts as a function of the useful torque, 
while the thick line represents the energy consumption at normal 
running, and it is seen that the consumption is nearly the same in 
both cases. If the losses in the step-down trausformer are also 
taken into account, it will be found that the losses at starting are 
even larger in an alternating-current motor than in a continuous- 
current motor with resistance control. | 

At starting, the motor current was, in the most unfavourable 
case, more than 2} times the normal current for the same torque. 

There are & number of means of improving the conditions at 
starting. Опе of them is to reduce the ampere-turns of the short - 
circuited armature coils. With a given armature and a given flux. 
density, the voltage e may be reduced (with a lap-wound armature) 
as the number of poles is increased. But it is not possible to go 
very far in this direction, not only because the number of poles is 
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generally fixed by other considerations, but also because the com- 
mutator assumes larger and larger proportions as e is diminished. 
Another means is to use hard brushes, but tests (see Fig. 5) go to 


prove that these are very little better than soft brushes, probably 
ecause the contact resistance becomes comparatively low at the 
high current densities under the brush. In Fig. 5 the curve marked 
of th represents ten рр 8 relates to soft „ the curve k ош аа по мера 
€ secondar 2r approximately the phase | tances being inserted between armature winding and commu 
: | u through which the armature conductors ‘abate, ' segments. Ошуна 80°01 and A0-01 relate to soft and hard brushes 
ferent J is shifted pem үч в surprising extent the motor | respectively with resistances of 0'011 ohm between armature 
torque ia about proporti e with the flux F, The motor winding and commutator segments. It is somewhat surprising 
personal to the cosine of the angle between J | that the consumption is larger when these resistances are used 


Au, 1 nit Even approximately 
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than when they are omitted, and this shows that there is a certain 
resistance for which the losses are a minimum. A third means are 
thin brushes. Although these lead to a considerable improvement 
at starting, they are apt to break and cause trouble in service; they 
also mean a longer commutator and increase the brush friction. In 
Fig. 5 the curve 40:1 relates to a hard brush of the afore mentioned 
thickness and resistances of 0:092 ohm between armature winding 
and commutator segments, while curve à A01 refers to a brush of 
half the thickness and the same resistances between winding and 
segment. A fourth means of improving she conditions at starting 
relates to the use of a large number of exciting ampere-turns by 
increasing the reluctance in the magnetic circuit. But this method 
is not to be recommended as it means an increase in the self-induc- 
tion of the exciting winding and more field copper. The conditions 
at starting may further be improved by connecting а sng coil in 
parallel with the exciting winding. But this device is of little use if 
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the leakage between exciting winding and the short-circuited arma- 
ture coils is at all considerable. By far the best method, however, 
of bettering the conditions at starting are suitably-dimensioned 
resistances between the armature winding and the commutator 
segments. 


A METHOD OF PRODUCING UNDAMPED ELECTRIC 
OSCILLATIONS AND ITS EMPLOY MENT IN WIRE- 
LESS TELEGRAPHY.* 


BY VALDEMAR POULSEN. 


With the object of improving wireless telegraphy physicists and 
technical men have long striven to produce undamped electric waves. 
As a fact the solution of the problem began to appear when in 1899 
the English physicist, Duddell, made observations as follows :— 

If on a continuous-current electric arc а shunt circuit containing 
suitable capacity and inductance is arranged, then under certain 
conditions the arc emits a musical note. Simultaneously an alter- 
nating current of the same frequency as the note arises in the shunt 
circuit. According to Duddell the following conditions are ne:essary 
that the arc may be musical: If ôV be the small alteration of the 
Р.Р. across the аго in the time &, and 5J be the corresponding 
alteration of the current pac o the arc, then 5V/5J must be 
negative, and, besides, numerically greater than the resistance in 
the shunt circuit. The conditions can be fulfilled if the arc is 
formed between solid carbons.  Duddell himself by this means 
reached very high frequencies, regarded from the point of view of 
alternating-current practice; frequencies, namely, of 30,000 to 
40,000 periods per second. From the standpoint of wireless tele- 
graphy, however, these frequencies seem small and the current 
intensities are trifling. About 34 years ago the writer, in the course 
ot his physical researches, found a means of converting the musical 
are into, so to speak, a workshop machine for the manufacturing of 
undamped electric waves. Shortly put the mea^s a'ise out of the 
special properties of an electric arc in a hydrogen atmosphere. By 
employing a disposition similar to that of Duddell, but with the arc 
in a hydrogen, or a hydrogen-containing atmosphere, a much higher 
frequency —for example, a million or more oscillations per second— 
can, under certain conditions, be produced. That the oscillations 
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аге, іп fact, undamped has been proved in various ways in the 
laboratory. 

In the first experiments with the arc in hydrogen-containing gases 
the carbons and the arc were arranged horizontally, so that the arc 
and the neighbouring parts of both carbons could be enveloped in 
the inner parts of a spirit or gas flame (Fig.1). A higher frequency 
could be obtained with gas, hydrogen and ether than with spirit 
vapour. Ammonia also gave a good effect. Besides this the 
intensity of the oscillatory currents was markedly increased. In 
order to get oscillations the arc has to be drawn out to a certain 
length, but this length may often be made somewhat smaller or 
greater without destroying the oscillations. This proper length of 
arc may be conveniently called the “active length.” The active 
length increases with the strength of the main arc (continuous) 
current and decreases with the frequency. The ratio between the 
self-induction and the capacity of the oscillation circuit can be safely 
altered within wide limits. With suitable capacity and inductance 
the gas or the particles in the gas are driven out of the arc with a 
whizzing sound. 


Hg 


Fid. 1. FIG. 2. 


At first it was assumed that the peculiar and propitious effect of 
hydrogen on the arc and neighbouring parts of the carbons was 
principally attributable to the large cooling capacity of hydrogen. 
That cooling did take place was easily perceived. It is true, also, 
that pure nitrogen and certain other gases cause an appreciable 
raising of the frequency as compared with air. Thus oxygen would 
appear to be a harmful factor, and its effect is attributable to a 
strong heating of the electrodes due to combustion, or, it may be, 
to a mechanical damping of the oscillations called out by the chemical 
reactions—or perhaps to both condit ons. The special superiority 
of hydrogen for the oscillatory are may rest on specific physical 
properties. Along with the large molecular velocities of hydrogen 
there goes а great conductivity for heat and a large ionisation 
velocity. Probably the effect is not only thermal but electrical also. 

lf the are is brought into a strong magnetic field, as in Fig. 2, 
the P.D. across the arc in general becomes great for its length —e.g., 
440 volts for an arc length of 8mm. In these circumstances the 
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self-induction in the oscillatory circuit can be considerably raised, at 
the expense of the capacity. Experiment has shown that the 
employment of the magnetic field gives greater working efficiency 
than can be reached without it. The use of a transverse field 
brings with it the advantage that the position of the are with 
respect to the carbons becomes better defined, which naturally makes 
for constancy in the oscillations. The field is conveniently produced 
by an electromagnet whose windings act at the same time as choking 
coils for the main circuit. 

_ If the assumption is correct that the high effects following the 
introduction of hydrogen are due to its great conductivity for heat, 
then any means which produce a cooling of the arc must influence 
the result in a favourable manner. As a fact, the use of copper as 
anode and carbon as cathode, instead of carbon for both electrodes, 
occasioned an improvement. With big currents it is advantageous 
to cool the electrode in а special manner. The anode shown in 
Fig. 8 is arranged for cooling by flowing water. The part of the 
anode from which tbe are starts consists of a copper ring which can 
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be renewed if too much copper is consumed. The wear is for the 


rest strikingly triding. The wear of the carbon cathode is as a 
rule negative, as little by little carbon settles at the point where the 
arc forms. To keep the arc length constant for a long time the 
carbon can be slowly rotated on its axis. The magnetic field holds 
the arc, as above described, so that it remains between the upper- 
most edges of the electrodes. As shown in the figure, the cross- 
sections of the electrodes are so arranged as to necessitate this 

ition of the arc. As a rule ordinary cylindrical arc carbons are 
used, but the edge must be cut true and sharp. The speed of the 
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Fie. 4.—GENERATOR FOR UNpaMPED WAVES. 


circumference may be very trifling, say ту mm. per second. The 
carbon, whose diameter may be fairly Jarge, should be charged 
after a whole revolution, or should be cut during the rotation. 

The are is enclosed in a suitable chamber, the sides through which 
the electrodes pass being, say, of marble. The gas is best admitted 
into the ашы: under the arc, but in certain circumstances also 
through a channel in the anode. In general hydrogen gas with 
an admixture of coal gas gives a better effect than hydrogen alone. 
We use, therefore, willingly ordinary illuminating gas, or hydrogen 
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carburetted by passage through a naphtha tank before reaching the 
arc. There is, moreover, a leading-away pipe for the used gas. 
The gas is altered by the oscillations, not by the continuous cur- 
rent, and in such a manner that its utility as a medium is 
diminished. The gas appears to be inactive the sooner the greater 
the oscillation energy. Experiments on the cause of the inactivity 
of the gas indicate that its regeneration, and therefore its continued 
use, can be easily effected. 

, Fig. 4 shows an arrangement arrived at by doubling the Duddell 
circuit. Of course, it yields oscillations of twice the P.D. obtainable 


UU ADI TTA T 


Ето. 6.—Rxceiver. 


from ani Í 
current e cuit. With regard to the proportion of the continuous- 


TBy Converted into oscillatory e itis to be remarked 

t А : y energy, it 18 to 
=i 9 Proportion falls if the frequency is increased. For a given 
amping u io Proportion of energy converted increases with the 
it increase] Ты point, but thereafter decreases faster than 
strength thro е oscillatory energy grows also with the current 
y pata the aro, but only up to a certain point, which is 
Pected if one considers that the arc is the place where 


the energy conversion goes on, on which account the resistance of 
the arc indeed must be great in comparison with the external parts 
of the oscillatory circuit. Should greater oscillation energy be desired, 
then one can, making allowance for the above facts, obtain it by 
arranging several arcs in series. By either a series or parallel 
arrangement large oscillation energy can be obtained. By a casually 
chosen disposition and with continuous current supplied &t 440 volts 
there have been obtained from a single arc oscillations of 160,000 per 
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second frequency with an energy rate of 1, 200 watts, and a frequency 
of 240, 000 per second of power amounting to 900 watts. 

With the aid of the Danish engineer and physicist, P. O. Pedersen, 
the writer has applied the new method to wireless telegraphy. The 
principal points of interest at the sender are the coupling relations 
and the quality of the emission. As for the coupling the same 
methods can be used as in spark telegraphy. First, the antenna 
can have a part of it serving as portion of the oscillatory arc circuit 
so that the oscillations are produced immediately on the antenna ; 
or, secondly, a loose electromagnetic coupling, in which the antenna 
gathers energy from the primary generator circuit, can be adopted. 


If the coupling is either quite close or quite loose the frequency of 
the system is not sufficiently definite, because the arc can choose 
one or other of a number of neighbouring frequencies. Therefore a 
somewhat close or somewhat loose coupling is employed. Here 
arises a distinction between the old methods and the new. In spark 
telegraphy, when tuned working is to be obtained, it is necessary to 
employ loose coupling, the degree of which, however, is limited by 
considerations of efficiency. In the new system, on the contrary, 
the tuning is as sharp with a s with loose coupling. Fig. 5 
form of closely-cou sender. | 
үн regard tothe c aster of the signalling, this can be altered 
in many ways. The pro:ess of alteri the length of the emitted 
wave must be abandoned fundamentally, since this implies that 


Fic. 10. 


Fio. 9. 


each sending station would be characterised by two waves, a 15 
the number of stations which can work on the same ser мет aper 
be reduced to one half. A good method is that in which the е 
graph key throws the antenna and its balancing sia age AR the 
out of connection with the other parts of the system, dns on 
oscillations are allowed to pass uninterruptedly. In order, of 1595 
other things, to keep proper control over the . T 
generator, it is expedient that the koy, when it cuts 
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antenna system, should throw into the arc circuit an oscillatory 
cireuit of feeble emissive powers, but of the same period and damp 
ing rate as the antenna system. Another method of signalling is to 
cause the key to short-circuit a resistance in the generator circuit or 
in the antenna system, which is big enough to keep down the 
oscillations. This method is in other ways simple and permits 
quick telegraphy, while the spark at the keys is microscopically 
small. 

It is a characteristic of the new system that the telegraph key is 
not, in the main, interfered with by sparks at its contacts, as does 
happen in existing systems, This is because the amount of energy 
with which it deals in the unit of time is very trifling in comparison 
with that involved in ordinary spark telegraphy. Furthermore, 
signalling can be effected by any other manner of introducing 
damping into the system, or can be effected by kindling and extin- 
guishing the are for each sign; or, again, by altering the length of 
the arc from the active length to the inactive length. Finally, sig- 
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nalling can be done by altering the strength of the magnetic field, or 
by altering the eontinuous are current, or by altering the gas flow 
through the are, and so forth. 

Turning to the receiver, we find that before everything the 
resonance principle must here be fully utilised. Fig. 6 shows a 
receiver. It is necessary that the damping in the receiver system 
should be as small as possible, and consequently that the coupling 
to the antenna should be as loose as possible. Thanks to the 
continuity of the wave trains which set the receiver in vibration 
it is possible to arrange that the wave indicator be only intermit- 
tently included in the oscillation circuit. It is thus possible to 
avoid the damping which is always caused by the wave indicator 
remaining in the circuit. In this way the oscillatory circuit of the 
receiver is permitted to get into good vibration unhindered and 
without any damping whatever; whereupon the wave indicator is 
inserted for a short space of time to utilise the collected energy. 
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After a time, when the system is again in vibration, the wave indi- 
| cator is again suddenly inserted. This repetition of operations can 
| take place very rapidly, so that if the wave indicator is an electro- 
| lytic cell, a the moelement, or a bolometric arrangement, in com- 
| bination with a telephone this then appears to give a high note. 
| The instrument which effects this intermittent contact has been 
| called a ticker (Tikker) and it can take the form of a small electro- 
magnetically-driven interrupter, or may be a rotating toothed wheel 
whose teeth are touched by a spring. It appears to be a matter of 
indifference what material the contact metal is; as a rule two thin 
gold wires are used placed crosswise. The sound in the telephone 
is, indeed, somewhat stronger when German silver against German 


silver, or silver against steel is employed, but gold against gold or 


platinum is more certain in action. The most sensitive arrange- 


NOVEMBER 16, 1906. 


ment on the ticker principle so far used recommended itself at the 
same time by its simplicity and certainty. It is shown in Fig. 7, 
and consists of an oscillatory cireuit whose condenser, or, if desired, 
self-induction, is intermittently short-circuited through a condenser 
in parallel with the telephone. The condenser is of a relatively 
great capacity; for example, 0°2 microfarad. 

Figs. 8, 9 and 10 show combinations wherein the telephone is asso- 
ciated with a bolometer, a thermoelement and an electrolytic cell 
respectively. A ticker method, due to Pedersen, is seen in Fig. 11. 
Here the oscillation eireuit is intermittently broken, and simul- 
taneously the wave indicator submitted to the action of the electro- 
kinetie energy of the system. This method is well suited for 
coherer working. 

Other possible arrangements of the receiver are represented in 
Figs.19,13and 14. Here the oscillatory circuit of small damping is 
permanently free from the tertiary circuit containing, for example, 
a thermoelement or bolometer. The thus separated thermo-current 
goes directly through the telephone and is intermittently broken to 
produce a note in the telephone. 

Summarising, the receiver system is in general characterised by 
the trifling damping of the secondary circuit and the consequent 

! possibility of loose coupling with the antenna. 

The author points out that the revolution effected in wireless 
telegraphy by his methods do not appeal much to the eye. The 
mast and antenna remain as before; the detonating spark is, how- 
ever, replaced by the silent arc. He states that a sharpness of 
tuning of 1 per cent. is attainable—i.c., stations A and B could com- 
municate by using a wave-length of 606 metres, while stations 
© and D in the same district are working with a wave length of 
600 metres; and the signals are then picked up just where they 
ought to be. By using three receivers coupled to the same wire 
three messages have in this way been received on one antenna ; in 
this case the wave lengths differed by about З to 4 per cent. Since 
the generator circuits can yield waves of from 300 to 8,000 metres 
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in length, it follows that the number of stations permissible in a 
district amount to several hundreds. Of course, since large energy 
output is associated with great wave lengths and small output wit 
short wave lengths, the short waves (and short antenna) should be 
reserved for short distances, and the long waves (and long antenna) 
for great distances. 

The following notes indicate the rate of progress of these experi- 
ments. At the end of May last year the first sending station was 
erected at Lyngby. Then a receiving station was built at about 
15 km. (about 9 miles) distance. Then a larger receiving station 
was built at 45 km. (27 miles). Then a station was built at Esbjerg, 
300 km. across Denmark, principally overland. The telephone- 
received signals were good when the energy consumption was only 
about 700 watts and the rate of radiation about 100 watts. The 
P.D. between antenna and earth then amounted to about 2,000 volts. 
The wave length used was between 750 and 1,000 metres. Later, 
by strengthening the magnetic field at the arc a radiation rate of 
400 watts was attained, which made a powerful noise at Esbjerg 
and would be capable of carrying over sea some thousands of kilo- 
metres. In this case the energy consumption was 2,800 watts and 
the continuous-current E. M. F. 240 volts. On one occasion the 
receiver in Esbjerg was arranged to receive spark telegraph signals, 
and a veritable péle-méle of Danish, German and English signals, 
mixed with atmospheric discharges, was received. As the receiver 
was altered to the loose coupling and ticker, the strange messages 
and disturbances were completely eliminated. 

To recapitulate, the advantages of the new system are :— 

Fine tuning is possible; this permits many more stations than 
formerly was possible to work in one district. 

The far slighter possibility of being influenced by electric dis- 
charges, and the small electric tension in the antenna. 

If intermittence be produced in the sender instead of in the re- 
ceivers, the undamped waves of spark-telegraph stations can be 
received by the receiver. 

The author concludes with a few remarks on the promise his 
method holds out for the development of wireless telephony. 
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RECENT STORAGE BATTERY IMPROVEMENTS. 


BY SHERARD COWPER-COLES, 
(Concluded from page 135.) 


Solid Cells.—In the year 1890, Hatch, of Boston, U.S.A., used 
grooved earthenware separators and filled hia negative and positive 
aciive material into either side of the separators themselves. The 
current was drawn off by conductors of plain sheet lead which were 
placed between the separators. The whole was placed together, so 
that absolutely no space at all was allowed for the electrolyte. It 
was the failure to recognise the necessity for the diffusion of the 
electrolyte, or, at any rate, means for supplying the active matter 
with sufficient electrolyte close at hand to do its work, which was 
fatal to the Hatch cell. So long as only a very small current was 
required from the cell it was fairly efficient, but if any real work 
were attempted—if it were put on at, say, & two-hour rate—the 
voltage immediately dropped to an unworkable f ure. It is, how- 
ever, a remarkable fact that if Hatch, instead of fil ing up the whole 
of the space with active matter, had merely coated the porcelain 
alabs with a film of active matter, he would, as will be shown later 
on, have fulfilled all the conditions which are called for to-day in 
the solid network type of cell. 

It was, perhaps, an instinctive feeling that they were on the 
right track that caused so many, in spite of discouraging results, 
to follow in Hatch's footsteps. Usher, Washburn in 1892, Roe 


manner by E. A. Sperry, and his cells are being made by the 
National Battery Co., of New York. The Bijur bette, ade by 
the General Storage Battery Co., U.S.A., is very similar to the 
Sperry design. The electrodes of the Morrison, the Sperry and the 
Bijur type, built up of small units so as to form a network, are 
suggestive of possible improvements in the Planté plate. As now 
made, however, they are mechanically very weak, and the separate 
units have still the old fault of liability to warp out of shapc and 


A good example of improvement in the direction of the Sperry is 
a light traction positive plate, made by the Fulmen Accumulator 
Co., of Paris. It consists in the first place of a bar of antimony- 


the uniformity of the formation. They are burned to the su porting 
bar at one end only, so that they are free to expand individually in 
all directions without causing warping or distortion, which is a fre. 
quent cause of trouble in the ordinary Planté plate. 

The Climax (made by Pritchetts & Gold) is also a good type of 
Planté plate. The lamelles of this plate are not cast, but are rolled 
up by rows of little wheels acting simultaneously on either side of 
the plate, resulting in a very much larger surface than is possible to 
obtain by casting; rolled metal is also more homogeneous than cast. 


Solid Network Cells.—Perhaps the first serious attempt to pro- 
duce а solid network cell with some provision for the electro yte 
was by Niblett. His cell, in its original form, was, to all intents 
and purposes, of the Planté type. Each electrode consisted of a 
highly cellular mass of material, which filled the cell completely, and 
was claimed to be so constructed that it was capable of absorbing 
sufficient electrolyte within itself, and obviating the necessity for 
providing extra acid space as in tho ordinary plate cell. The elec. 
trodes were merely separated by a thin porous inert partition. The 
cellular construction was arrived at in a very simple manner. Each 
electrode cousisted of a number of small irregularly-shaped pieces 
of lead, which were filled into the cell and then formed Planté style. 
These irregular pieces were made in an ingenious manner by drop- 
ping red hot lead into water. The cell was not introduced without 
much opposition, although it by no means stands alone as an example 
of the solid network type in England and other countries. 

Engineers generally, and especially most of those connected with 
storage battery work, still look ver unfavourably upon attempts to 
put the electrolyte within the electrode. The specifications of 
engineers usually stipulate the following conditions. Electrodes to 
be suspended, positives Planté, negatives of the Sellon type, acid 
space so much, space below plates so much, separation glass tubes, 
discharge down to so many volts (no matter at what rate of dis- 
charge), and so on. The introduction of the Niblett and similar 
cells has entirely revolutionised the mechanical construction of 
accumulators, enabling them to be constructed without plates, glass 
tube separators, acid space, &c. 


Solid Non-Conducting Network Cell.—The foregoing shows 
roughly the position of affairs when the first non conducting net- 
work cell, with film only of active matter, was produced. This may 
be broadly described as containing electrodes composed of a’ hard 
porous non-conducting substance in the form of а network of three 
dimensions covered or painted with a very thin film of active 
material. This in effect produces a complete network of &ctive 
material, and inside of this again a complete network of electro. 
lyte. To help to make this clear it may be described in other words 
a8 & non-conducting mass pierced in more than one direction with 
intercommunicating passages the walls of which are covered with 
a thin film of active material. The thickness of the film of active 
material and the capacity of the passages for electrolyte are said to 
be so proportioned that each particle of active matter has in contact 
with it its proper quota of electrolyte. 

At the same time that the experiments of Fennell and Perry were 
being made, which led to the non-conducting network cell, Niblett 
was going over practically the same ground, and & great many of 
these remarks apply as well to his granule cells. Fig. 5 shows the 
first solid network cell, which closely resembles the Niblett solid 
cell in appearance. There is this difference, however, between the 
two. Fennell and Perry appear to insist on a complete network of 
non-conducting substance, independent of the active matter, but 
itself supporting a film of active matter. Niblett, on the other hand, 
makes his granules entirely of active matter, or of а compound of 
active and inactive matter, or of a mixture of active-matter net- 
work with metallic network. There is, however, in either case, no 
need of the extra acid space between the plates, and the electrodes 
can be set up close together, having only a thin insulator of an 
suitable material between them. The electrodes fill the entire cell, 
and so warping is impossible, even if it were not already so by 
reason of the subordinate part from a mechanical point of view, 
that the activo matter now plays. As a material for pi оп 
conducting network support, the best results have been obtaine 
with pumice stone. Niblett, on the other hand, prefers diatomaceous 
earth for mixing with his active matter. 


Patents taken out by Messrs. Sutherland, Marcuson and Niblett. 
Owing to internal resistance of the porous plates, which are used as 
separators, the battery is chiefly suitable for the discharge of com- 
paratively small currents. The makers claim that the best working 
figure is at the 10-hour rate, but that it is possible to discharge at 
seven, five and three-hour rates with proportionate drop in the vol- 
tage, and that this drop is only due to internal resistance, and not 
due to the electrolytic condition of the cells. 


Network Cells.—From the preceding remarks it will be gathered 

d there is a decided movement in the direction of making storage 
$ solid, and doing away with the reserve acid space between the 
Plates. This, of course, will always result in failure so long as the 
ата Space 18 not provided for the electrolyte, and that at the 
ЫШ, i WERT To bring the greatest percentage of active matter in 
is с е its share of electrolyte, it is necessary that the surface 
: тх large, as In a Planté positive plate, the Tudor being 


“pv same success, however, has not attended the Planté negative. 
Unfortunately, the Planté negative must, of necessity, be made by 
highest © 8 Planté positive. When positive active matter (the 


t has been attempted to work t i 
с oward the same end in pasted 
Sey ej making them thinner, which necessitates increasing their 
thin Nisus 115 of course, shortens the life of the electrode, as the 
Th а with open space each side, are mechanicall very weak. 
Chicago 11101 year after Hatch produced his cell, Morrison, of 
ld Б attempted to meet these conditions by modifying 


w i : 
shelves, and a big lag o Mad n burnt on to the ends of the 


e О 
electrodes pla of an electrode built up of a number of small 


= horizontally has been earried out in a modified 
a Paper read November 5th before the Society of Engineers. 


170 


— 


THE ELECTRICIAN, NOVEMBER 16, 1906. 


From its very nature and organic origin, diatoinaceous earth is | 
obviously one of the finest inert absorbents known, and is used as 
such for making nitro-glycerine. It is, however, very soft, as is 
testified by its use, as fullers earth. It is an essential condition 
that the non-conducting substance should be hard, rougb, porous, 
insoluble and non-conducting. This description would apply almost 
exclusively to pumice. The ideal, however, appears to beon a basis 
of a homogeneous, non conducting network. This could not very 
well be pumice, because, although of the same chemical constituents 
as diatomaceous earth, it has an inorganic origin, and is too brittle to 
stand drilling, sawing or working into a network. It became 
necessary, therefore, to imitate tbe qualities of pumice in some 
plastic material like clay, which could be afterwards baked hard. 
A network is thus built up entirely of one piece, and of the most 
desirable material, which is then coated with a film of active 
matter, this film lining the intercommunicating passages through. 
out. The results given in this Paper, however, were obtained from 
cells in which some small rough pieces of pumice were filled into 
the spaces reserved for them, thus forming a network of three 


dimensions. When the intercommunicating spac-s betw en the 
pieces of pumice are lined with a film of active matier, the result is 
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N 2 


Negative 


M у: D 4 £ * 
TIVE PN Bat Ry: 
e 


i ГТУ а 
te Чара ra tee : 
— —— 


$34 


P TU 


TEIG EH? a 


Horizontal Section on Line AA. 


Fla. 5.— FIRST PaNTHODE Network CELL. 


a network of inactive material supporting the network of active 
material, and in this again a network of clectrolyte—all fitting, as 
it were, like one glove within another, In this cell, and in the 
Niblett type, great attention must be paid to the method of conduct. 
ing the current away. The difficulty is greater in the Niblett, how- 
ever, because the conductivity depends not only on the contact with 
the conductor, but on the contact of the granules one with another, 
while in the Panthode the active matter is continuous. In the 
Electrical Ignition Company's type of Niblett cell, the positive in the 
porous pot has a rod in the centre for a conductor, while the nega- 
tive is served by a strip of sheet lead. In Fennell and Perry's 
Panthode cell similar means are adopted. The Panthode appears 
to involve an entirely new principle in accumulator construction, 
which is capable of wide application. 

T:sts.—The author then gives the results of certain tests on 
Panthode cells, some carried out by Faraday House, and some by 
himself. Fig. 6 shows the discharge curve of one of the cells 
(apparently of 52 ampere-hour capacity) discharged at 40 amperes. 
From these tests it appears that the usual sudden drop in the dis- 
charge curve is practically absent. It is modified to such ar extent 
that a working current can be obtained from the cell up to the last 
gasp. This characteristic has.also been observed in the Niblett 
cells. It is a valuable quality in the case of any work which the 
battery may be called upon to do, but especially so when used to 
propel electromobiles. From its construction it is also obvious 
that a network electrcde can be more safely discharged to zero, 
because a dangerously high or dangerously Jow density of electro- 
lyte is less likely to be produced. The ratio of output to volume of 
electrode may be roughly considered to be identical with the actual 
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outputs. The network electrodes used in the tests (containing acid 


' space within themselves) filled about the same space as the elec- 


trodes in the ordinary cells, plus the acid space between the plates. 
For instance, an ordinary electrode and glass tube separators may 
be considered as removed, and the network electrode and thin cor- 
rugated perforated ebonite or asbestos cloth put in its place. 

Another characteristic of these network electrodes, which was 
noticeable in the capacity tests, is their remarkable indifference to 
high rates of charge. 


Hours. 
Еа. 6.— DISCHARGE at 40 AMPERES. 


Conclusions.—These tests, coupled with the results already 
obtained, have led the author to the following conclusions:— __ 

1. That the networks of non-conducting substance and of active 
matter are each in themselves continuous and homogeneous. The 
contact between granule and granule (which in the older types of 
network cells was the cause of so much resistance) is abolished. 

2. That the space for electrolyte is also continuous and intercom- 
municating, so that the gas can now freely escape, and in addition 
provision is made for the access to each particle of active matter of 
its necessary quota of electrolyte. 

There is, however, still one weak point in the network cell, which 
the Panthode battery or the Niblett solid battery have not com- 
pletely solved—viz., the contact of the active matter with the con- 
ductor for the purpose of leading the current away. 


DIELECTBIC LOSSES WITH HIGH PRESSURE 
ALTERNATE CURRENTS.* 


BY DR. PAUL HUMANN. 


It has long been known that a condenser becomes warm when 
subjected to high alternating voltages. Arno and Hess suppose the 
loss in the condenser to be due to small conducting particles in the 
dielectric. Steinmetz and Hoor ascribe it to the presence of small 
air bubbles in the insulation. Apt and Mauritius go so far as to 
suppose it depends on the insulation resistance. Benischke and 
Steinmetz think it is possible the losses are partly duc to mechanical 
vibrations, which occasi nally give rise to musical notes. Maxwell 
and Hoor assume the existence of chemical polarisation. Most 
observers, however, consider that it is due to a dielectric hysteresis, 
and these include Steinmetz, Arno, Schauffelberger, Threlfall, 
Skinner, Heinke, Eisler, Beaulard, Rosa and Smith, and Hoor. 
The loss has been stated to be proportional to the square of the 
effective volts, but even this has been disputed. Some assert that 
the loss increases rapidly as the pressure approaches the breaking- 
down point.  Eisler, Nothrup, Mercanton, and Skinner find that 
the loss does not vary directly as the frequency, while Steinmetz, 
Rosa, and Smith take the opposite view — 'The author's experiments 
were undertaken in the laboratory of Messrs. Felten & Guilleaume, 
and lead to the conclusion that the loss is proportional to E?K», 
where E is the effective volts, K is the capacity of the condenser, 
and n is the frequency. The tests were carried out with the greatest 
care, with a view to avoiding any possible errors. (The arrange- 
ment of instruments and the precautions which were taken are 
described with much detail in the original papers.) For the purpose 
of tests the following cables were used :— 

1. M.— Cable with three conductors ; three lengths were used, each 
800 metres long; each conductor had a sectional area of 25 sq. mm. ; 
thickness of insulation between the conductors, and also between 
the lead covering and the conductors, was 7:2 mm.; insulation 
resistance, 4,200 megohms; capacity, 0:086 mfd. All three conductors 
were joined together and formed one coating of the condenser. 


* Abstracted from a thesis for the degree of Doctor of Philosophy in the 
University of Bonn, published by Oldenbourg, Munich, and also, in 
abbreviated form, in the Elektrische Bahnen und Betriebe, August 24, Sep- 
tember 4, 14 and 24, 1906. 


as 200 metres long. ; thickness of insulation 2:88 mm. 
еее of test, this panies considered to form two further 
. ridings of this condenser being the inner and outer 
conductors; insulation resistance, 710 megohms; capacity, 0°184 mtd. 

T".—The coatings of this condenser were the outer conductor 
and the lead covering ; insulation resistance 1,250 megohms, and 

ity 0°218 mfd. | 

8. B Cable with single conductor, 95 metres long, and with 
sectional area of 50 вд. mm.; thickness of insulation, 2 mm.; in- 
sulation resistance, 7 megohms ; capacity, 0°524 míd. 

4. Rh.—Cable with four separate conductors, 150 metres long; 
each conductor had sectional area of 25 sq. mm.; thickness of 
insulation, 10 mm.; insulation resistance, 5,500 megohms ; Capa- 
city between the lead covering and all the conduotors joined to- 
gether, 00607 mfd. А 

5. R'.—Single conductor of sectional area 270 sq. mm. and 284 
metres long; thickness of insulation, 5 mm. ; insulation resistance, 
169 megohms; capacity, 0:164 mfd. | 

8, R'.—Single conductor of 270 sq. mm. sectional area and 808 
metres long; thickness of insulation, 2mm. ; insulation resistance, 
44 megohms; capacity, 0'368 тд. 


measurements. The figures for сов ф are obtained by dividing the 
watts (W) taken by the condenser by the product of current (i) 
and volts (E). The value А is calculated from the formula 


W. 10% : 
AEK where n is the frequency. 


The temperature was maintained between 15°C. and 18°C., and the 
measurements were made with different frequencies, which were 
determined by the Hartmann-Kempf meter. 

The cables are further subdivided into classes according to the 
nature of the impregnating material. Of these, class X includes 
M, T, T, T” and Rh, the impregnating medium being a mixture 
of resin and mineral oil. Class Y includes R', and R', the insula- 
tion containing less resin and a mineral oil which consists of a 
petroleum distillate, boiling at a high temperature. Class Z includes 
cable S which is impregnated w.. 4 fluid known under the trade 
name of Siderosten. 

Readings were first taken at certain frequencies, the voltage 
being varied. The frequencies which were selected were 89, 52, 72 
and 95 ; the following tables give the readings which were taken at 
a frequency of 95 and with voltages varying from 1,000 to 7,000 :— 


1.—M. 5.— nh. 


— ee 


i| E W. Cos e. A | i | E W. Cos e. A. 


— — — — — — — | — MÀ — 


00684 1.475 228 0.0226 0 142 00342 980 099 0-0296 | 0-185 
0:0684: 1,910 384 00227 0-142 0°0517 1.480 | 1:86 0˙0244 0-152 
01084 2,340 5 60 00220 0-188! 0-0692 1,980 | 3-08 | 0-0220 | 0-188 
013984 2,780 7.89 00221 0-188! 0 0884 2,530 5:17 0'0231| 0-145 
01484 3,200 11:65 00245 0-154 | 01084 3, 100 732 00218 | 0-137 
01950: 4,210 | 20-40 |0-0249 | 0-156 | 0-1284' 8,680 | 10-45 0 0221 | 0-189 
0:2450 5,290 | 82-10 ,0:0248 0-155 01484. 4,250 | 15°58 | 00246 | 0-155 
02950. 6,870 | 4-80 0 0286| 0-148 |; 01684. 4,920 | 19:78 ı 070244 | 0-158 

| — — | 01884 5,890 25˙75 0:0254 | 0-160 


— ‚ö:—— ——€ 
е. — — 
— —— — — ee 
San. se 


| 

| Mida 
"TED р | 6.—Е. 

| 


1 3 aes 
1 | 0:295. 3,440 19-4510:0192 , 0-120 
1281 6710 1270 |0.0207 | 0129 0345 4,020. 20-15 00190 | 0-119 
67101660 100193 | 0121 5 0-3951 4/015! 32:05 0:0176 0-110 
—— — 0.442 6,100 | 8880/00168. 0-105 
3.—T. 0542 6,320 58.70 0011 0-107 


ат. | 
0246 0155 0-145 1,680 5-18 00236 0-147 
erakar a ҮГҮТҮ 
9292 4.600 320 00197 0425 0245 2,860. 1835/00191 0119 
0 0 
0 


Ф 
8 
22 5 
S 
S 
e 
© 
e 
t 
& 


01114 1480 3:85 0-0233. 0-146 | 5. -N“. 
Rie 1,920 727 0:0260: 0-163|.— А ae 
195 2,585 1220 00242 0-151|| С-292. 1,550 13-5 0-0254 0:159 
0215 |3,245 19.50 0-0246 0-153 0°492 2,620 273 0:0212, 0-132 
uu 8,910 98-75 0-0250' 0:156|| 0692 8,660 207 0-0200 0125 
9290 4.570 3625 0-0230 0:144! 0'892 4,70 88-5 0-0209 0:130 
н Шш 5,235 48 55 00235 0:147|| 1'084 5,770 1880 0-0221| 0-138 

5,900 59 00 0:0225 0-141 1:284 | 6,850 1875 0-0213| 0:133 


— 


4—T. $.—8. 
445 1 88 eae au - [00842 1,220) 178 00428 | 0-286 
026 7000 880 00224 0142 00517 1,040 | 3-94 00415 0-260 
0345 2,890 2015 00215. 0.135 0 0692 2.470 7-85 00430 | 0-270 
0445 3640 201 00207 0130 0.084 3,160 | 12:31 90441 | 0-276 
0512 4430 dog 00184 0116] 01084 3,570 18-67 | 0:0445 | 0:278 
0642 5.20 889 00194, 0-122, 01281 4.500 | 25-05 00476 | 0-298 
9242 6,070 949 00190 0119| 01484 5,300 | 3878 00493 | 0-308 
0842 6.600 1250 00210: 0.132 01644 6,020 | 51-68 | 0010 | 0-318 
890 1280 — 0:0221, 0-138 | 01884, 6,730 | 67-45 00531 | 0-382 


EE 


9. T.—Concentric cable ; each conductor had a sectional area of 800 | 


The tables, which are given below, record the results of the | 
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The next step in the argument is to calculate the mean values of 


cos ꝙ and A for the different frequencies, as given in tables similar 
to the above; that is to say, the mean values of cos $ and A are 
found for definite frequencies without regard to the voltage. These 
are given in the following tables, which also include the values of 
the capacity of the cable, K' being the capacity measured with direot 
current and K being calculated from the alternate current readings 
by the application of the formula 


10% 
K 5-Е mierofarad. 


I, is the insulation resistance in megohms after 1 minute's elec- 
trification. 


Class X. 
е5 I,. К. | Cos ф. | A. | K. 

a E | 
nz 399 4,200 0:086 0:0225 0142 0:0795 
n= 52 Й 5 0:0236 0:118 0:0772 
n 72 » „  . 00297 | 0148 00805 
nz 95 : y 0:0234 0:147 0-0779 

T : 
n=39 450 0:847 00210 ' 0132 0:381 
n-59 E 0-0220 0:138 0-322 
n=72 15 E 0:0200 0131 0:337 
n=95 y $5 0:0200 | 0125 0:322 

T | | 
n=89 710 | 0-134 0-0229 | 0:144 0:127 
n= 52 5 „ 0 0234 0146 0:125 
n-72 5 „ 00247 0 154 0:127 
n=95 6 Н 0:0240 0-150 0-127 

T" 

=89 1,250 0:213 0:0209 0181 0-204 
n-52 a „ 00219 0'136 0:200 
n=72 н | 00219 | 0186 010 
n=95 “ g 0:0206 0:129 0-205 
Rh 
n=39 5,500 0 0607 0 0231 0-144 0:0565 
n=62 б Е 0-0239 0:149 | 0:0575 
172 " í 0 0223 0139 | 00594 
n=95 » » 0:0235 . 0147 | 0:0587 . 
Бу. E з. аузы у еш ыыы ee cq tcp 
Class Y. | 
— IJ. E Cos ¢. | A | K 
R | o 55 p 
= 89 169 0164 0:0168 01060 , 0145 
n- 5a ms 00170 | 01060 | 0148 
n=72 5, " 0:0197 01230 0:146 
n=95 Ba 4 " 0-0182 0:1170 0-144 
R 1 
ne 44 0.358 0:0164 0:1030 0:326 
162 " | " 0:0170 0:1070 0:819 
n=72 | „ | is 0:0148 0 0928 0:329 
n=95 „ к 0:0211 01320 ' 0316 
Class Z. 

— . — — M— — — M 
ВЕ, 39 | 7 0:524 0 0646 0:392 0-0470 
n= 59 y s 0-0599 | 0353 0:0165 
n=72 | n » 00611 | 0390 0 0475 
n-95 Я | н 0-0463 0292 0 0472 


It will be noticed from these tables that the value of A Jh 
practically constant with cables of classes X and Y, г 1 Т 
changes of voltage and frequency. Ор the other eis in 
cable S certainly seems to form an exception ; but the hea ee 
this case at high voltages was £o noticeable as to show at pe i 

the impregnating material was of a very infericr kind. It w я 50 
be roticed that the capacity, as measurcd with alternate curren 15 
in all cases less than that determined by direct current ; ed is 
fact is already well known. These results may therefore be sal 10 
prove the fact that the loss variesas E?nK. The difference Ben ine 
the K' particularly great in the case ofthe cable S; but 5 t oe 
method of determining the capacity is very uncertain when the um " 
tion resistance is low. It has indeed been suggested that 13 T nich 
a cable may be gauged by noting the relation between K anc 5 
ought to be as nearly equal as possible. The average " From 
in classes X, Y and 7 are 0:141, 0-108 and 0:876 pn A {ат ав 
this it would appear that class Y is better than PA н кереп. 
the loss in the dielectrie is сспсегпей; but the 1 E. Show 
ments, which relate to the effect of temperature on t ЕБ better ol 
that the insulation on class X is in reality distinctly z ewer 

the two. For the purpose of the temperature кел t 1 

placed in a tank which was electrically heated. Т : AUNE of 79. 

were made with sine-wave alternate current with a freq y 


E 


172 
1.—T’. 
in ' L. Cos ¢ A | К 
Temp. in C. K. А | 

. . 25, 00218 01870 į 01240 
iss | 0135 | 16250 | 00255 | 01600 | 01250 
17:0 0:137 6,680 0:0248 0:1550 0:1260 
21:5 0:138 4,000 | 0-0262 01640 | 01300 
24:5 0:189 1,850 | 0:0248 01540 | 071310 
91:5 0:187 1,120 | 00237 | 01480 | 01800 
31:0 0186 | 896 | 00209 01810 | 01815 
85:0 0:148 286 0:0182 0:1130 0:1330 

395 0160 . 102 0 0147 0 0951 0:1350 
44-5 0:206 192 | 00184 00849 | 01850 
50:0 0:276 60 0:0119 00751 0:1370 

2.—T". 

: 0:216 61,800 0 01950 0:1230 0:2000 
158 0:214 26,800 0:02200 0°1380 0:2010 
17:0 0:216 14,550 0:02110 0:1820 0:2040 
21:5 0:217 10,000 | 0-02260 | 01420 | 02080 
24:5 0:217 4,590 | 002230 | 01400 | 02100 
27:5 0:216 2,450 0:01980 0:1240 0°2085 
31:0 0:218 700 0:01640 0:1026 0:2100 
35:0 0:220 612 0:01400 0:0880 0:2180 
89:5 0-226 220 001030 00646 | 02120 
44-5 0:236 184 0-00952 6°0597 0:2140 
50-0 0:278 80 0-008165 0°0510 0:2180 

3.—T T'-- T". 

9:5 0:318 18,100:0 0:02100 0:1320 0:824 
18:8 0345 | 9,5000 | 002840 | 01460 | 0898 
17:0 0:852 4,5800 | 002270 | 01420 | 0-334 
21:5 0:351 2,7400 | 002580 | 01460 | 0:888 
24:5 0:352 1,275:0 0:02260 0:1420 0:342 
21:5 0:351 710-0 | 002080 | 01310 | 0342 
31:0 0:350 3040 | 001770 | 01120 | 0844 
850 0:367 186-0 | 001560 00981 0:348 
39-5 0:375 70:5 0:01170 0:0738 0:348 
44:5 0-436 785 | 0:01070 | 00672 | 0352 
50 0 0:570 843 0 00882 | 0:0553 0:358 

Me ACORDE y NC ЛЕНЫ QM 

4.— R'. 
10 3 0:151 1,640 0 0:0211 0:1330 0:1420 
18:8 0 155 1,0100 0:0196 0:1240 0:1430 
17:5 | 0165 4560 0:0168 0:1060 0:1430 
21:5 0:195 326:0 0:0141 0 0890 0:1480 
24:5 0227 200˙0 0 0125 0:0780 | 01475 
27˙5 0˙274 168-0 0 0126 00795 | 0:1455 
310 0:864 910 | 00144 0:0911 | 0:1460 
85:0 0:515 15°0 0:0196 #| 01240 | 01460 
39:5 0:700 42:8 0-0296 0:1860 | 01470 
44-5 1:060 211 | 00542 | 03430 | 0 1500 


In the original Paper tables are given showing the readings which 
were taken at the various temperatures at varying voltages; the 
figures given in the above tables show in reality the mean values of 
A, cos $ and К, as obtained from readings at voltages varying 
between 1,000 and 7,000. The following tables are given as 
examples, and show the readiogs which were observed during tests 
on cable T' at temperatures of 24:5?C. and 44:5*C. :— 


T' at 24:5°C, | 
————————————_______ 
i. F. 


— — 


T' at 44 5°C. 
"c USER COP 


W. Совф. A. * E. W. Cos A. 


— — 
— — 


1,490 3:17 00241 0:152 | 0:0884 1,440 
2170, 6°78 00243 0:152 0:1284 2,100| 338500124 0:0782 
2,840 11°20 0:0231 0°147 | 0:1684 2,750 5940-0128 0 · 0808 
3,710 20-60 00252 0:159 | 02200 3,590 | 11:00 | 0-0139 |0-0880 
4,560 31:10 00252 0:159 02700 4,410 | 15:50,0:0130 |0-0820 
0:3200 5.400 41:70 0˙0241 0:151 | 03200 5,230 | 23°10 .0:0138 | 0-0870 
0:3700 | 6,250 57-70 00250 0-157 0.3700 6,040| 82:10 0-0144 |0-0905 
! í i 
It will be noticed that in cables of class X the values for cos ф 


ed maximum at a temperature of about 
re rises above this value the loss in the 
this result is rather unexpected. With 

a minimum at 25 deg., after which the 
. Unfortunately there was no convenient 
yond 50 deg. A temperature of 45 deg. 


— ——— 


0-0384 
01281. 
0:1681 
0-2200 
02700 


1:76 00138 00875 


The figures als? 
have no connection with the v 
curves are plotted showing th 
whi^h may bo said to represen 
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curve showing the variation of the insulation resistance, it will 
seen at a glance that the form of this latter curve is totally different 


| from the former, and consequently there can be no connection 


between insulation resistance and the loss in the dielectric, in spite 
of the views expressed by Apt and Mauritius. Taking class X, it 
will be seen that the insulation resistance decreases very rapidly 
with the rise of temperature up to 80deg. After this point the 
impregnating medium becomes fluid, and the decrease of ee 
resistance goes on much more slowly. On the other hand, the 
dielectric losses are fairly constant up to BOdeg., but decrease 
rapidly after this point. Rosa and Smith have found similar results 
with condensers made of paraffined paper, which have a well. 
defined maximum 1 ss in the dielectric at 89 deg., after which the 
losses decrease; but at 59 deg. they show a second maximum value. 
If the view of Apt and Mauritius were correct, the losses would 
increase with the temperature, since the insulation resistance 
steadily decreases, but this is not the case. 


| GENERATING STATION OF THE FORT WAYNE & 


WABASH VALLEY TRACTION CO.“ 


The Fort Wayne & Wabash Valley Traction Co. is now com- 
pleting its high-tension generating station, which is situated in Бру 
Run avenue, about 14 miles distant from the centre of the city. The 
station building proper is 50 ft. 6 in. by 180 ft. in ground диен, 
aad adjoining it is a coal storage basin extending thé full Pan 0 
the building, 60 ft. wide by 14 ft. deep. This basin is 12 ft. 6in. 
from the station building, the intervening space being utilised for a 
coal bunker, with bottom, walls and roof of reinforced concrete, 
which is supported at a height of 24 ft. above the boiler-room 50 
and from which the coal may be delivered through chutes to the 
furnaces, | | * t 

This station, of which a cross-section is given in the figure, ів с 
unusual design in the placing of the generator equi ment on & 
second floor above the boiler room, an arrangement which is practi- 
cable because the turbine units do not require massive foundations. 
There have been various power plants constructed with the appa- 
ratus installed on two or more floors, but more generally it is the 
boiler equipment which is thus placed in tiers. One of the Chicago 
stations (Union loop power house) has the boilers in the upper 
story with reciprocating engines on the floor below. The is DA 
ment of the Fort Wayne & Wabash Valley plant is an admirable 
example of the division of the equipment into units, occupying 
successive sections of the building. Reference to the drawings 
will show the general arrangement of the machinery in the station. 

The building is of pressed brick, with roof of cinder concrete, 
reinforced with Kahn bars, supported on steel trusses. The interior 
of the generator room, which occupies the second story of the 
building, is faced with white enamelled brick up to the craneway. 
The floor of the generating room is of cinder concrete reinforced 
with expanded metal. The only opening in this floor is a hatch- 
way 8 ft. by 11 ft. in size, provided for convenience in installing 
machinery. Normally this hatchway is closed and the only com- 
munication, without going outside the building, between the gene- 
rating room and the boilez room, which is on the ground floor, is 
through a stairway built in the coal bunker section of the building. 

Low-water level in the Maumee river, from which the circulating 
water for the condensers is taken, is 25 ft. 6 in. below the level of 
the boiler-room floor, and along one side of the building at the 
rear of the boiler foundations there have been constructed conduits 
for condensing water. These extend the entire length of the build- 
ing, one conduit receiving the suction pipes for the condenser 
circulating pumps and the other receiving the condenser discharge. 

The stack, which is at one side of the building, is of the Custodis 
construction, 12 ft. in diameter and about 180 ft. high; the base is 
of pressed brick as used for the building, and the upper portion of 
white brick. The smoke flue is built of brick and is placed outside 
of the boiler room with sheet-iron connections from the boiler set- 
tings. The flue is 8 ft. by 7 ft. 6 in. in section at the centre and 
tapers each way toward the end boilers. One side of the flue is a 
brick wall parallel with the outside wall of the building which two 
walls, with the reinforced concrete top and bottom, form the flue. 

The damper for regulating the draught is & 14 in. steel plate bent 
to a radius slightly less than that of the interior wall of the stack, 
and supported from a vertical shaft at the centre of the stack, so ав 
to swing concentric with the stack wall and close to it. The flue 
opening is 7 ft. 9 in. wide by 16 ft. high, arched at the top, and the 
damper plate is 8 ft. Зір. wide (length of the chord) and 16 ft. 8 in. 
high. To hold the damper in shape four straight bars kin. by 8in. 
and 6 ft. long are placed across the concave side 4 ft. 3 in: apart, and 
riveted at the ends. The shaft carrying: the: damper is 2} in. in 
diameter, set in a step bearing at the bottom, and with the top bear- 
ing braced by three g in. by Зіп bars reaching to the stack walls. 
JV 8 | 


* Abstracted from the Elettric Railway Review. 


NN 


— — — SS A 


THE ELECTRICIAN, NOVEMBER 16, 1906. 178 
iler equipment comprises 10 400 н.р. Babcock & Wilcox | The condensers are located along the side of the building behind 

е Ба steel headers, designed to give 75 дер. of super- | the boilers and comprise one twin 24 in. syphon condenser for each 
heat, the working pressure being 1751b. per square inch. The | 1,500kw. unit; one 18 in. single condenser of the same make for the 
boilers are to be equipped with Roney stokers. Each boilor has a 500 kw. machine and one 16 in. single condenser for the 400 kw. 
zin. steam connection to the main header, which is lOin. in generator. These are designed to maintain a 28 in. vacuum. 
diameter. Branches are taken off from the main header at extra | The circulating pumps are of the Lae type. Those for the 
heavy cast-steel manifolds. The steam connections to the 1,500kw. 1, 500 kw. condensers have steam cylinders 20 in. by 48 in. and water 
units are Sin. in diameter, and those to the 500 kw. units are біп. cylinders 86 in. by 48 in., and operate at from 15 to 20 strokes per 
in diameter. All the high-pressure piping is designed with standard | minute. The pistons on the water ends of these pumps are of 
dimensions for carrying 250 Ib. pressure and the low-pressure piping | wood about 80 in. long and 86in. in diameter, with waggon wheel 
isdesigned to 125 Ib. standards. - felloes for paéking rings. The valves are 10 in. in diameter, of soft, 

Tbe coal storage plant is served by a Gantry travelling crane grey rubber. Thecirculating pumps for the smaller condenses are 
with a 1 ton Kester bucket, and was furnished by Fairbanks, Morse | of the same type and make, but of smaller dimensions, each being 
& Co., of Chicago. Coal is dumped into a McCaslin single-roll | 12in. and 20in. by 48 in. 
crusher, motor driven. The concrete basin, in which the coal is | The feed pumps are of the Lough type, 20 in. and 12 in. by 80 in, 
piled, is 60 ft. by 180 ft. and 14 ft. deep, and has a capacity of about | with outside end-packed plungers and brass valves. Twotank pumps, 
7,000 tons. The plant has a rated capacity for handling 40 tons | 10 in. and 12 in. by 18 in, deliver from the hot well to a 25,000 
per hour. The travelling speed of the crane is 50 ft. per minute, | gallon steel tank, located near the end of the building and supported 
and the hoisting speed of the bucket is 250 ft. per minute. on steel columns at a height of about 52 ft. above the boiler room 

The generating plant comprises two 1,500 kw. 25 cycle three-phase | floor. Two open cast-iron heaters, rated at 8,000 н.р. each, are 
Westinghouse-Parsons turbo-generators, designed for 875 volts at | also provided. 
1,500 revs. per min.; one 400 kw. turbo-generator of the same The transformers are placed at the end of the generator room 
speed, voltage and frequency; two 1,500kw. 60 cycle two phase | under the high-tension switchboard gallery. The switchboards for 
turbo-generators per 2,800 volts running at 1,200 revs. per min.; controlling the various rotaries are situated in the gallery along the 
and one 500kw. 60 cycle two-phase turbo-generator, designed for | side of the generator room, as indicated in the section. These boards 
2,900 volts at 8,600 revs. per min. An exciter of capacity for two | are made up of standard Westinghouse panels. The exciter switch- 
units is direct connected to each turbine. board consists of three panels, one being a Tirrell regulator panel 


LAST 


Е ЧЕН Ача 
AES NINI NI NONE ч; 
c. СЕ Es 


— ——— —ñ —öƷg— ͤ— 


os 
Turbines 


d ы "NN - 
V d N 
А EN 
ы Wa a | 
| Te A. — 
Ц : NW H x 
r 


SANT | 
l | wm ө 
7 Coal | zz — = -——— — ". 
ag Er aca eee 
Bore EE FI 
y (Oe airy o SA PORA VAA = = — ‚= = " 2 = 
f 


= * ii 
= 1 $ 
2 SOEUR) 
Basement 
<= - 
= 


— 8 


SECTIONAL ELEVATION or Солі, STORE, ENGINE Room, Bon Houser, &c,, with Солт, HANDLING 


PLANT ON THE ПЕРТ. 


m pom transformation there are three 500kw. 25 cycle 
ed; ase rotaries for railway work, and one 300kw. 60 cycle 
lene dicts rotary for power supply. The transmitting voltage for 

5 distance work is to be 88,000 volts, and віх 875kw. step-up 1 
sinis Orniers are provided for raising the generating pressure of 875 with three regulators, one for 25 cycle current, one for 60 cycle 
i to 38,000 volts to supply four three phase transmission circuits, | current and a third for a spare, and two panels, each controlling 
e being taken from each set of transformers. The trans- | two exciters. | | 
ш P will stand in separate brick vaults on the level of the engine- The 25 сусіе switchboards comprise 14 panels, as follows : — 
à m floor, each vault having а 12 in. cinder-concrete roof and fire Two panels for 1,500 kw. generators, 

oors. Tho vaults will be piped for draining oil from the trans- One panel for 400 kw. generators. 

lo а storage tank in the pump room on the first floor Two panels for low-tensioa sides of the transformers. 
The cables from the generators to the switchboards and also | Tures Panels for the alternating-current ends of rotaries. 


ween the vario i А А М Three panels for the direct-current ends of the rotaries. — 
in bitumenised fibre ducta buried in ieee Шр carried" emo panels, each of which controls two 800 ampere direct-current 


9 engine room is served by а 20 ton crane of 47 ft. span, “О 


і і і direct-current feeder. 
equipped with three 600 volt Crock aU Wheeler saan, One panel, with one 800 ampere direc 


A ; : i i nels as follows :— 
system of air ducts is provided to supply air for the cooling of тре к 15 1500 5 icd 


* generators of the turbine uni : 
by 4ft. i ; turbine units. A header approximately 9 ft. One panel for 500 kw. generators. 
under ibe 5 in carried the length of the building just | Опе Panel for 300 kw. factor feeder. 
is of No. 6 separating the generator and boiler rooms. This Two panels, each for two 300 kw. single-phase feeders. 
sestion leadin 1 black iron, and has branches 2 ft. by 6ft.in | Two panels, each for two 150 kw. single-phase Rode. N 
is Sub.divided" each generator. At the generator the branch duct One panel for controlling the alternating-current end o : p 
disch reach branch having an opening about 21 in. by 6ft. | One panel for controlling the direct-current end of 300 kw. rotary and, 
room, the av” of air from the generator casmgs is into the boiler | in addition, carrying 500 ampere feeder. | c : 
generator г ө being controlled by dampers regulated from the | As designed, the station provides for four alternating-curren 
бош above, ! feeder lines, one of which will not be installed immediately е 
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EFFICIENCY IN GENEKATING STATIONS. 


The subject of efficiency has probably been considered more 
carefully in connection with electricity generating stations and 
tho transmission of electric energy from them than in гераг 1 
to any other branch of engineering. Partly, ro doubt, 
this is due to the ease with which some of the neces- 
sary measurements can be carried out, so that results 
are obtainable where electrical plant is involved in a vory 
much more simple way than was possible in the case of old 
power houses using, for example, rope transmission. Electric 


generators have a high efficiency, and in specifications great 


stress is generally laid on 1 or 2 per cent. more or less in the 
efficiency obtained on test. Leads, switches and connections 
are all studied with a view to a minimum of loss, and one 
advantage of electrical plant pure and simple is that the effi- 
ciency, once fixed, remains constant. The steam engines also 
come in for stringent guarantees, but they differ from the 
electrical: part of the equipment in that the efficiency may 
depend upon the treatment they receive. 

In the remainder of the station, however, not nearly so 
much attention is devoted to efficiency as in the engine room. 
This is due very largely to the fact that it cannot be given a 
fixed value, and partly, porhaps, as Mr. G. WILKINSON pointed 
out in his recent inaugural address to tho Leeds Local Section 
of the Institution of Electrical Engineers, to the fact that the 
boiler room, which is chiofly concerned, is not nearly so nice а 
place as tho engine room. Of course, boilers are subject to 
ceitain tests before their acceptance; but more latitude is 
allowed than is thé dáse"witti the electrical plant, and what is 


much more important is the fact that in general running the 


efficiency? may depdad xéry much upon the manipulation. 
Then there is the remaiuder of the station, consisting of steam 


** 
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ultimate strength, elastic coefficient, factor of safety ured in 
practice, &c., for the more common materials, data are given 
for various special bronzes, brasses, nickel steel, and other 
alloys of high mechanical strength, the importance of which in 
dynamo construction has greatly inerea sod since the advent of 
the turbo-generator. The armature zore, its supporting spider 
and the commutator are studied in greater detail in tke 
remainder of tbe volume. A brief description is given of the 
methods of coating the core discs with insulating material, of 
stamping them to the required shape, and of securing them to 
the spider. This is followed by an account of the construction 
of spidera, and an excellent discussion of the problem of calcu- 
lating the stresses in a spider, and determining its dimensions 
also those of the keys, &c. The concluding chapter deals with 
commutators. Although within the limits of Space at the 
disposal of the authors it has been impossible to introduceany 
large number of illustrative examples taken from modern 
practice, the book contains a wonderful amount of practically 
useful information, and we regard it as a model of what a book 
of this type—which aims at the compression of a maximum of 
information into a minimum of space without any sacrifice of 
clearness—should be. 
er Heed eren.) Pase Cun 
This is a very interesting little work, in which the subject 
of illumination by means of arc lamps is dealt with very clearly 
and succinctly... The author first works out formule for the 
candle-power in any direction, the total flux of light in any 
solid angle, and the mean spherical or hemispherical candle- 
power, as the case may be, for flat, convex, concave, cylindrical, · 
spherical, hemispherical and combined hemispherical and 
cylindrical light-emitting surfaces, and indicates how they 
may be combined so as to reproduce approximately the con- 
ditions existing in several of the usual forms of arc. He 
explains how the total flux and mean spherical and homi- 
spherical candle-power may be determined from a photo- 
metrically obtained intensity curve by Voit's formula, for 
use with which a table of cosine differences is provided. He 
then proceeds to discuss the illumination produced on flat 
surfaces by one or more sources of light of different forms 
arranged at different angles and. distances, including the effects 
of screens and reflocting surfaces. This section is very care- 
fully treated so as ko“ render 16 useful in practical work ; the 
theoretical treatment of each particular set of conditions i; 
accompanied by a table whereby the illumination can be 
determined at once for a large number of particular cases, 
separate tables being sometimes given for both ordinary ares 
and flame arcs. Thus, taking the illumination of a vertical 
wall by a single source of light of 100 c.p. (Hefner candles), 
the table gives the illumination in luxes of a wall for every 
5 deg. between the line drawn perpendicularly from the source 
of light to tho wall and a line parallel to the wall for different 
lengths of the perpendicular line advancing from 1 to 10 metres 
by steps of à 1 metre. A large number of cases occurring in 
everyday practice are dealt with in this manner, which should 
render the book very valuable to the illuminating engineer. 


The Groupisg of Electrie Oells. By W. F. Duwrow. (London 
E. & № N. Spon.) Is. 6d. 


This work is best described as a small book on a small 
subject. It deals with tho problem of how to arrange the cells 
of a battery in serios parallel to obtain tho greatest, current 
through a circuit of known resistance, assuming that all the 
cells are of equal and known E. M. F. aud resistance. We havo 
not often met with such ideal cells, and should hardly have 
imagined that a class of. reador existed who required a spacial 
“treatise” on the subject. However, the author has found 
enough to say on his theme to fill 50 pages, divided into 
five chapters, and has not omitted to provide the student with 
plenty of exercises to work out. A little simp!e algebra is all 
the mathematics used, and with its aid some aspects of the 
question are presented showing tho inaccuracy of certain 
„rules embodied in some text books of the past. 


L'Blectricité à l'Exposition d» Liege, 1995. By J. А. Moxrvatctes. 
, (Paris: Danad & Ріпа.) 18fr. | тл Le: 

This publication, compiled by.th» editor of РА л and 
prefaced by an introduction by Mr. Е. Sartiaux, President of 


piping and auxiliaries, with which very litt] trouble is usually 
taken as to efficient working. 

It is not surprising, therefore, that stations should vary con- 
siderably in the quantity of coal used per unit sold. In fact, 
if we look at those undertakings having an output of over a 
million units per.annum, we find ‘hat the coal varies from 
something like 3 Ib. up to about 13 Jb. per unit sold. Of 
course some allowance must be made for the heat value of the 
coal used and for varying load factor, but even so the variation 
in the amount of coal is very much greater than it ought to be. 
Greater uniformity should be possible, showing either that the 
de:ign of the steam plant and its connections is often at fault, 
or that tho steam generating plant is not handled as it should be. 

Ono frequent source of loes is pointed out by Mr. WILKINSON 
in his address, to which we referred above—namely, the free 
ше of stoam traps. The water which they discharge is fre- 
quently ran to waste, as it is not thought worth while to run 
pipe-work for its collection ; and the waste, being out of sight, is 
not given attention. Mr. WILKINSON suggests that an equally 
satisfactory method, and one that is much more. economical, 
is to connect all the water separators, valve casings, cylinder 
jackets, &c., to a small pipe, from which stoam is taken to 
operate a bank of feed-water injectors. Iu this way all the 
condensed steam is carried back to the boilers. The point is 
probably well worth consideration, though it is, perhaps, a ques- 
tion whether the large amount of additional piping for livesteam 
would not materially diminish the gain that would otherwise 
result, 

Another point which has become rather prominent of late is 
the advantage gained by having the feed water practically as 
hot as the steam upon entering the boiler. This seems to be 
one of the merits of Druitt Halpin’s method of thermal 
storage. For this reason Mr, Wi. KINSOY believes in heating 
the feed water with live steam, anu Las derxonstrated a saving 
of about 7 per cent. by this means. Such a method has the 
advantage of obtaining the high temperature without any- 
thing like so much capital expenditure; but, of course, there 78 
no additional storage. 

_ There has been a good deal of discussion of late years upon 
Improving the design of boilers, and it is probable that much 
improvement will be effected in that way as time goes on ; but 
withont waiting for such developments there is room for a 
good deal of improvement in working or atranging the plant 
already in uso, and it would be well if station engineers 
could spare a little time for investigations in that direction. 
Efficiency at the present time is much more important on what 


may be termed the mechanical side than on the electrical side 
of the gonerating station. А 


= te А aS 
, REVIEWS, © sl 


(Coples of the undermentioned w ре 
orks can be bad from The Eleetríoján post 
tree, са receipt of published Price. Add 5 per cent. for abroad or for Pa gm books) 
— экев 


Construction des Tnduits à ÜourantO»ntinu. Partie Mécanique. 

la this i жуы and M. Attawer. (Paris: Guthier-Villars.) 3fr. 
With tho m d ent little volume of 174 pages tho authors deal 
tures, 4 ib "us cons-ruction of continuous-current arma- 
of such ar зз account is first given ok the componont parts 
aud of the metho’ of the materials used in their construction, 
trical and edi: _ employed in testing their migactie, olec- 
interesting to UA 1 Ia, this connection it is 
methods #1 in the authora’ opinion metallographic 


in tho authors’ experience | i 

а the ¢ xperieuce, prove] both rapid 
materials and th peciabichi beri is dadd to stroagth of 
extremely eek lt information contained in it should prove: 
ul to designora, à! in addition tó' values of ths 
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the French Committee of Section V. of the Exhibition, is 
primarily a collection of illustrated descriptions of electrical 


machinery and apparatus of all sorts, which figured in last 
years Internationa Exhibition at Liége, and is of interest as 


forming a permanent record of the degree of progress reached 
at the time of the exhibition in tho many branches of elec- 
trical engineering and industry which were represented, espe- 
cially as regards Belgium, France and other European countries, 
The arrangement is according to subject matter, commencing 
with generating plant, transformers and converting apparatus, 
accumulators, cables and auxiliary apparatus for transmission 
and distribution, and passing on to motors and their applica- 
tions, telegraphy and telephony. These subjects are followed 
by sections dealing with lamps, electric lighting generally aud 
measuring instruments. It is needless to single out for notice 
any particular apparatus described. The objects selected in 
each section are all thoroughly typical of the latest tendencies 
in Continental electrical engineering practice. This is a class 
of book in which the French excel, and it well fulfils its object. 


Working Hints for Suction Gas Producers. By А, FLURSCHEIM. 
(London: Offices of the Gas and Oil Engine Record.) 1s. net. 


A number of points are collected together in this small hand- 
book which may be of use to those in charge of suction-gas 
plants. The endeavour has been made to make the instructions 
suitable for any one of the various makes of suction gas. pro- 


ducer on the market, and sectional drawings are given of one |. 


or two typical patterns. In matters of this kind a book can 
never take the place of practical experience, nor can the subject 
be treated anything like fully in 40 small pages. The arrange- 
ment of the book is good, however, and allows a wonderfully 
large range of detail to be covered. Altogether, ће “ Working 
Hints " may be found useful to those about to take charge of 
plant of this nature in enabling them to acquire their practical 
experience more quickly ; but it must not be imagined that by 
expending a shilling, and learning the book by heart, any 
labourer will at once be qualified to take full charge of a suction 
gas producer. | 
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DR. R. T. GLAZEBROOK'S PRESIDENTIAL ADDRESS TO 
THE INSTITUTION OF ELEOTBICAL ENGINEERS." 


Th 


After referring to the work of the Institution and the progress 
made during the course of the year the subject of standardisation 
was considered. The first report of the Electrical Standards com- 
mittee of the British Association is dated October 8, 1862, and is 
expressed in words which sound very simple and elementary in 
1906. A year later Joule and Maxwell joined as members of the 
committee, and the reports of 1863 and 1864 contain accounts of 
the first experiments for the determination of the ohm in absolute 
measure carried out by Maxwell and Fleeming Jenkin in the 
laboratory of King's College. In 1865 the committee was able to 
report that they had accomplished the work for which they had 
been appointed. The standards of resistance had been prepared. 

The question of electrical standards in its present phage was last 
brought before the Institution by Mr. Duddell in his report upon 
the proceedings at the St. Louis conference. At this conference 
resolutions were adopted as to the desirability of having an inter- 
national agreement on matters relating to standards. In October, 
1905, a conference of representatives of standardising laboratories 
was, by the kind invitation of Prof. Warburg, president of the 


Reichstanstalt, held at Charlottenburg, to consider the position of 


the subject, and to discuss the questions which might come before 
such a congress if it were held. 

Representatives were present from America, Austria, Belgium, 
France, Germany and Great Britain, and Prof. Mascart, of Paris, 
was unanimously invited to take the chair. After very careful dis- 
cussion the following resolution was adopted :—- 

* In view of the fact that the laws of the different countries in 
relation to electrical units are not in complete agreement, the con- 
ference holds it desirable that an official conference should be held 
in the course of a year with the object of bringing about this 
agreement.“ 

This result was reported to the Government, and the Foreign 
Office issued invitations to a conference for this purpose, to be 
held, robably, in October, 1907. These invitations have been very 
cordially received, ahd there is little doubt that about a year hence 
this important congress will be held in London. 


* Delivered November 8th. Abstract. 
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At Berlin the following four decisions were come to; ed 
1. That only two electrical unite shall be chosen as fundamental 
units. | 

9. The international ohm, defined by the resistance of а column 
of mercury, and the international ampere, defined by the deposition 
of silver, are to be taken as the fundamental electrical units. 

8. The international volt is that E M.F. which produces an 
electric current of 1 international ampere in a conductor whose 
resistance is 1 international ohm. 

4, The Weston cadmium cell shall be adopted as the standard cell. 


While there was no proposal to modify the statement of the 
dimensions of the mercury 1-ohm column formulated at Edinburgh 


in 1892, some important conclusions were reached as to the best 


method ‘of constructing practical standards having & resistance of 
ilohm. With regard to the ampere and the volt, it was felt that 
the information available was not sufficient in regard to the accepted 
value of the ampere, or for exact directions in respect to the silver 
voltameter and the standard cell to be laid down. It was felt, 


however, that it was important that an agreement should be reached 
between the standardising institutions concerned before a formal 


conference was asked to decide on such matters as the exact value 
of the electrochemical equivalent of silver or the prooedure in regard 
to the use of the silver voltameter, or the construction of the stan- 
dard cell, and that if such an agreement was not reached by corre: 
spondence a new preliminary conference should be held. 


It must be remembered that we require to know the value of our 
standards to a much higher order of accuracy than that to which 
they are used in order to be certain of our results. Much of the 
rapid progress of the electrical industry is due to the fact that the 
quantities dealt with are capable of very exact measurement, and I 
trust that we shall never underrate the importance of great exact- 
ness in all fundamental measurements. 

The question of international standardisation has become а ques- 
tion of the first importance. Two years ago Col. Crompton, the 
enthusiastic chairman of one of the sub-committees, brought the 
question of standardisation before the St. Louis congress, and that 
act has had a wide-reaching result, for the Chamber of Delegates at 
St. Louis took up the question and adopted unanimously the follow- 
ing resolution: That steps should be taken to secure the co-opera- 
tion of the technical societies of the world by the appointment of a 
representative commission to consider the questions of the stan- 
dardisation of the nomenclature and ratings of electrical apparatus 
and machinery." 

It was further agreed: That the delegates report the resolution 
of the Chamber to their respective technical societies, with the 
request that the societies take such action as they may deem best 
to give effect to this resolution ; and that the delegates be requested 
to communicate the result of such action to Col. R. E. B. Crompton, 
of Chelmsford, England, and to the president of the American Insti- 
tute of Eleotrical Engineers, New York City." 

In. accordance with this, Col Crompton communicated the 
desire of the Congress to the Institution of Civil Engineers, and after 
due consideration it was proposed that our Institution should take 
up the matter by ME an executive committee to consider 
and report upon а scheme for the constitution of an international 
commission, in accordance with the resolution passed by the 
Chamber of Delegates at the International Congress of St. Louis in 


1904, and to pursue any course which might seem desirable to them 


to enable them to submit a satisfactory report. 

This step was willingly taken by your council, and arrangements 
were made for communicating with the technical societies of the 
various countries and organising a preliminary meeting of delegates 
for the purpose of constituting the proposed international com- 
mission. 

The fact that the Institution was welcoming its foreign guests in 


June last made that time a convenient one, and meetings of the 


delegates were held on June 26th and 27th under the chairmanship 
of our ex- president, Mr. Siemens, who had acted as president of the 
executive committee. 

The following countries were represented, and the list shows how 
keen was the interest in the work: America, Austria, Belgium, 
Canada, France, Germany, Great Britain, Holland, Hungary, Italy, 
Japan, Switzerland and Spain; while it was stated that Denmark, 
Norway and Sweden had accepted the invitation, but that their 
delegates had not been appointed. 

The chairman explained that the first business of the meeting was 
to constitute the commission by adopting a set of rules. A draft 
which had been provisionally prepared and circulated previously to 
the delegates was then referred to a sub-committee for detailed 
consideration, and at an adjourned meeting on June 27th the proposals 
of the committee, after further consideration and amendment, were 


adopted, subject to ratification by. the authorities. by whom the . 


delegates were appointed. · Жа | 

According to the scheme as thus settled, the commission is to be 
known as the International Electrotechnical :Coumaission for the 
standardisation of nomenclature and ratings of electrical apparatus 
and machinery ; it is formed for the purpose of carrying out the 
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| 
| dero Electrical Congress of St. Louis in September, 1904, Which 
has already been quoted. 
respec d erning ini desiring to join the commission may 
s a local committee. These committees are to be formed one for 
‚ each country, by the technical societies of each country. In a 
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country having no such technical societies, the Government may 
appoint a committee, 

committee is to send delegates to the commission. Each 
country is entitled to one vote only, whatever the nu mber of delegates 
which it may send. Only such decisions may be published as those 
of the International Electrotechnical Commission which have been 
passed unanimously by the commission, All decisions passed by a 
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be done. These meetings in London, or in such 
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first president of the commission, and Colonel Crompton the first 
honorary secretary. 

In accordance with the provision in the rules requiring that they 
should be ratified by the technical society representing each country, 


they were brought before the Sonne of the Institution in July last, 
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vig may be published on when the names of the countries 
5 are give 
tral offices of the commission are for 

Londo еа at the office о of the Institntion of Electrical Engineers. The 
rum tron oa out the objects of the Commission are in the 
t (b) the eli unci y Onsisting of (a) the president of the commission, 
te of the SAT committees, (c) one delegate from 

i Tn gen committee, (d) tbe honorary secretary. 

e 


dal ai? business of the commission will be conducted by 
council or of r4 ut the president may summon a meeting of the 


commission when he sees ft. A meeting is also 


the pre:ent in 


and it was unanimously agreed that “ the council give its adherence 
to the scheme as drawn up and approved by the commission. 
Also the first British local committee was constituted.* 

After reviewing the advantages of standardisation, a recent report 
of the Screw Threads and Limit Gauges sub-committee is taken as 


* The following are the members: President, Mr. J. Gavey, C.B., 
president I.E. E. Vice-Presidents, Sir W. H. 'Preece, ron i gr 
Alexander Siemens, Members. Lord Rayleigh, Prof. Callendar, p iid: 
Glazebrook, De. В. P. Thompson, Mr. A. О. Eborall, Mr. М, B. Fi = 
Col. H.C. L. Holden, Mr. A. P. Trotter, Mr. C. H. Wordingham, Mr. G. | 
Baillie, Mr. W. Duddell, Мт. R. К. Gray, Mr. C. Н. Merz, Mr. C. P. Sparks, 
Mr. E. B. Vignoles. Col. Crompton, hon. seo. to the commission. 
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example of the work done. b the Engineering Standards com 
ее. \ first step was to А а clear understanding as to the 
meaning of terms employed. Words such as tolerance, “allowance, 
“ clearance," and the like are used somewhat vaguely in practice, 
without very definite meanings. Accordingly the following defini- 
tions were agreed upon: — | | 

Tolerance: A difference in dimensions prescribed in order to 
tclerate unavoidable imperfections of workmanship. | 

Allowance: А difference in dimensions prescribed in order to 
allow of various qualities to fit. 

Clearance: A difference in dimensions or in the shape of the 
surface prescribed in order that two surfaces or parts of surfaces. 
may be clear of one another. |. | 

Thus, in endeavouring to institute a system of limit gauges it was 
desirable to determine for various classes and sizes of work what 
difference in dimensions must be ermitted in order to tolerate im. 
perfections in workmanship, and what allowances must be prescribed 
in order to secure various classes of fit—sliding fits, running fits, 
and the like. 

Various existing systems of limit gauges were brought before the 


up in a number of tables and in a diagram, which is here repro- 
duced (Fig. 8). | 

In dealing with the question of the allowance to be prescribed for 
a running fit between a shaft and а hole, it was necessary to deter- 
mine whether the allowance should be made on the shaft or on the 
hole. After much discussion, the committee recommended that 
the shaft should be the element more nearly approaching the true 
dimensions, and allowance be made on the hole according to the 
class of fit required. The tolerances on the shaft are negative, in 
order that it may never exceed its true dimensions. A minimum 
allowance is specified between the two elements, and this cannot be 
encroached upon by either element. Above this allowance a positive 
tolerance is laid down for the hole. | 

Тһе committee recognised a first, second and third quality of 
work, while for the smaller sizes they standardised also an extra 
fine quality with very small tolerances and allowances. Moreover, 
they recommended, with a view to reducing the number of gauges 
required, that the maximum diameter of the hole for first quality 
work should be the minimum diameter for second quality, and so on. 


In. 
0 024 
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The results are summed up in a number of diagrams, and, by the 
permission of the committee, I am able to reproduce one or two of 
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Fig. 1 shows the errors in workmanship in the shafts and holes — NN aia ES 
for high-speed engines and dynamos. E Iu E 1st Quality Mis. Diam of Hole — eae 

In the report itself numbers at the head of the columns give the dI Lr NERA plo] — 
numbers of the specimens ; thus details of the various specimens can zug es es | i| ИИЙ Did. m 
be obtained from the tables. The ordinates give in thousandths of Ett оша Diameter |i tte хїдєшнү eene [| 
an inch the error of the piece from its nominal size. Each mean 0 c tel | | | O RERUM 
result is marked,by a dot or circle, and a short vertical line through tu = === ev BE 
any circle indicates the range of error found in the various measure- азана 
ments оп that piece. Theactual measured size is not given exactly, — — — — 
but the numbers at the bottom of the diagram indicate in inches — | _ | NN EE ы 
these sizes approximately. 0:005 MAE КИЙ ШЫР D 

The dotted lines running nearly horizontally across the diagram „ 1-1 
give values of the tolerance for the corresponding sizes of the work BE E NES БЕ E REN 


which had been suggested to the committee by one of its members, 
and which were ultimately practically adopted. 

It will be noticed that with some few exceptions the tolerances 
measured lie within these limits, and, indeed, in the cases in which 
the limits were exceeded the nature of the work often afforded the 
reason for the excess. Some of the specimens with a large negative 
allowance were crank shafts of a large size, where a specially easy 
fit was required, while others, in which the alowance is positive, 
were crank pins. 

In this case a large percentage of the cases measured came within 
the suggested tolerances, while the average error found for the shafts 
was 0 0011 in. and for the holes 00010 in. The next slide (Fig. 2) 
shows the similar results for small tools, and in this class а very 
high degree of accuracy is reached. In two specimens there is & 
large accidental error. Even including these а very large number 
fall within the limits suggested; the average error is only 0:0005 in. 
Of course, i: other classes of work, such as locomotives, gas engines 
and large tools, the errors exceeded the above, but it is clear, I think, 
that the work was of a very high order of accuracy, while at the 
same time it was average representative work, for it was selected 
by Mr. Attwell, to whom the measurements are due, from such 
work as happened to be passing through the shops at the time of 
his visit in each case. 

With this mass of information before them the committee were in 
a position to standardise limits of workmanship, with the full con- 
fidence that the limits suggested would be practicable, being, in fact, 
those which kre actually being worked to in our leading shops. 
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A. Extra fine quality max. diam. of hole. B. Extra fine quality min. diam. of 
ne m Ext a fine quality max. diim. of shaft. D. Extra fin» quality min. diam. 
of shaft. 


Thus, for the shaft, the maximum diameter is always thc same as 
the nominal diameter; the minimum diameter is given for the 
three classes by the three curves below the zero line, while corre- 
sponding curves above the zero line give the dimensions for the 
corresponding holes. 

It is, of course, too soon to say how far this system is likely to 
establish itself. It is gratifying to learn from the secretary of the 
committee that there is already a large demand for the report, and 
it should also be remembered that as, by the constitution of the 
committee, the reports come up for consideration from year to year, 
the chance of inflicting permanent injury by want of flexibility is 


As to the actual use which is being made of the specifications, it is 
not easy to get very exact information. The secretary uf the com- 
mittee, however, tells me that, in regard to ship and boiler specifica- 


shipping world —viz., Lloyd's Registry, the British Corporation and 
the Bureau Veritas—have adopted them, while he believes that the 
| Government departm:nts are also using them. 


* ^ Report on Errors in Workmanship,” Engineering S'anda a 
mittees’ report, 23. р, g g S‘andards oom 
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. * Engineering Standards Committee, No. 27, June, 1905. 


Their conclusions are given in à further report on “ British Stan- 
dard Systems for Limit Gauges (Running Fits), ““ being summed — 


tions, he is informed that the three registry societies controlling the 
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In regard to rails, the members of the Railway Engineers' Asso- 
cistion are adopting the standards laid down by the committee as 
and when opportunity to do so occurs. The tramway rails have 
also been very largely adopted. The chairman of the Tramway 
Rails sub committee writes: With but few exceptions, every new 
tramway system in this country, as well as a number of Colonial 
systems under construction during the past year, have been, or are 
being, provided with these standard rails. Among these systems are 
Aston Manor, Belfast, Barking, Burton and Ashby, Chesterfield, 
Colchester, Dartford, Derby, Erith, Ilford, Keighley, King’s Norton, 
Lincoln, Lowestoft, Middlesex County Council, Northampton, 
Rochester, South Shields, Swindon, Walthamstow and Wellington 
(New Zealand), while upon other systems already partly constructed 
the rails first adopted have given place to British standard sections 
in Jondon, Birmingham, Leeds, Chatham, Croydon and Newport. 

Rolling mills for constructional steel work are largely adopting 
the specifications of the committee. Sir John Wolfe Barry,chairman 
of the committee, in his interesting Paper read before the British 
Association at York, stated that orders have already been received 
for nearly 1C0,000 tons of these standard rails, whilo it is estimated 
that the saving to British manufacturers by the standardisation of 
iron and steel sections alone will amount to some millions sterling ; 
and in illustretion he quoted the striking testimony of a large steel 
maker in Seotland, who stated that since the introduction of stan- 
dard sizes his firm has been able to break up some hundreds of 
tons of rolls, and also that by no means the least advantage gained 
is that in his works the process of manufacture is no longer inter- 
rupted, as it used to be, by the frequent changing of the rolls to 
produce in smaller quantities the many special sizes asked for 
without any corresponding advantage to the consumer. 


DETERMINATION OF MEAN SPHEBICAL CANDLE- 
POWER.* 


BY B. MONASCH, 


The mean spherical candle power of a lamp may be measured in 
one reading by means of an integrator consisting of a globe 2 metres 
in diameter, painted internally with a dull whito highly-reflecting 
varnish, and completely enclosing the lamp measured, with the 
exception of a small window filled up with ground glass. Such a 
globe is known as an Ulbricht sphere. The ground glass window is 
used as one of the sources in a Weber photometer, working with a 
Lummer Brodhun prism. The radiation emitted by the lamp is 
reflected by the walls to an infinite extent, and the illumination 
received by all parts of the wall is finally the samo, provided there 
is no direct shadow of an opaque intervening obstacle. The principle 
is the same as that of the “ideal black body. | 

The author has carried out some elaborate series of measure- 
menis to delermine within what limits the data obtained by this 
method may be relied npon. 

It is necessary in the first instance to determine the constant of 
the sphere—i.e., the ratio of the mean spherical candle-power of а 
source to the brightness of the praua glaa: window. This calibra- 
tion is best carried out by means of an ordinary incandescent lamp 
180 with a ground-glass globe in order to avoid internal reflec- 
4 The mean spherical candle-power of such a lamp is easily 
Th rmined by plotting its candle-power by zones and meridians. 
The sphere used by the author had a constant amounting to 0-1166. 

18 was the mean of the values determined by four glow-lamps. 

г window was at an angle of 20 deg. above the centre of the 
T i ‚То find whether the position of the window exerted any 
n " influence the author took readings with the window at 5, 
ied Me 45 and 55 deg. below the horizon. The difference never 
TNS to more than 2:5 per cent., butit was found that the posi- 

most comfortable to the observer gave the most consistent 
iex a0 8 be zmensurements were then made with a Nernst lamp, the 
ai inc in one ease in a line with the filament, and in another 
iet à ne cutting the filament at right angles. The errors varied 
d 2 and —1 per cent. 
M ls дее cases the lamp was suspended in the centre of the 
whitened 106 introduced through a hole in the top closed with a lid 

"ola pan But when the lamps were brought anywhere 
(aha е centre and a point 10cm. from the wall, the readings 

Is remained the same within 1 percent. This shows that no 


i. care need be taken to get the lamp into the centre of the 


ia. 8 аго measured with all the'r fittings and shades com- 
the Blasius the of the window is diminished and therefore 
greatly with ‘he 6 sphere is increased. The amount of error varies 


lo re-determine ee of lamp. Asa general rule, it is necessary 


into the sph i 
AT р ere with 


nstant for each type. When a lamp is brought 
ils globe and reflector the constant may be 
у as much as 82 per cent. But if the fittings are kept 
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outside the globe, by keeping the carbons near the top of the globe, 
the same constant 18 found to hold good for various types. 
À more convenient apparatus for integrating spherical candle. 


power is a hemisphere flat at the top. The window is placed any. 


where in the round surface, and the lamp anywhere inside. The 
hemisphere is in all respects equal to a sphere of the same radius. 
. As a matter of fact, the shape of the enclosing surface is quite 
irrelevant go long as the inner surface is evenly whitened. t 


INSURANCE OF CARSHEDS.* 
BY H, J. DAVIES, T. C. PENINGTON AND R. B. STEARNS. 


At your meeting last year figures were presented to you tending 
to show that the preminms charged for the insurance of strect 
railway properties against loss or damage by fire were excessive, 
that the losses by fire on such properties in 10 years had been less 
than 80 per cent. of the premiums paid, and that the traction com- 
panies of the country could better afford to take their own risks 
than to insure their properties at the rates charged by the insurance 
companies. Asa result of the publication of these figures, and of 
work done in Cleveland, with the approval of your committee on 
insurance, policies written within the year have been written at 
lower rates than ever before on the properties of those companies 
that have demanded a reduction. The insurance companies have 
in most cases required of the insured improvements that would 
somewhat lessen the hazard of fire; but a very slight betterment 
has been sufficient to induce a very material decrease in premium. 
There is danger now that the stock insurance companies will write 

olicies at less than the probable losses and the cost of doing the 

usiness. This would be expensive and unwise, both for the insurers: 
and for the insured, because it would mean, primarily, a loss to the 
insurers, and, ultimately, an increase in rates to the insured. | 

There has been practically no competition among the insurance 
companies for street railway business. Tho factory mutual com- 
panies compete with the stock insurance companies for insurance 
оп “ protected properties — i. e., on properties equipped throughout 
with sprinkling devices that operate automatically проп the occur- 
ence of a fite, or buildings so constructed as to be praotically fire- 
proof. But these companies have been unwilling, until within 
about a year, to carry insurance, even on “protected buildings of 
traction companies, their objection to writing insurance on such 
buildings being that, as most fires in car houses occur in the cars 
stored in them and originate below the roofs of the cars, such a fire 
would spread from car to car beneath the roofs and cause а heavy 
loss before the heat from the fire could reach the ceiling of the 
house and open the automatic sprinklers, and, further, that, as 
car houses are usally open at both ends, and, as in many fires, 
there has been a draught or suction of air through the buildings, 
heat from the fire, instead of opening the sptinklers immediately 
over the fire, would be carried to a distant part of the building 
and open sprinklers that would not play upon the fire, and that 
might exhaust the water supply before the sprinklers over the 
burning cars were opened; or so reduce the wa‘er pressure . 
that the supply from the sprinklers in the immediate vioioity 
of the blaze would be insufficient to extinguish the fire. This 
objection was removed by а suggestion of Henry N. Staats, an: 
insurance expert of long experience, who has bsen your com. 
mittee’s disinterested adviser, that, in addition. to the ordinary. 
ceiling sprinklers, a line of sprinklers be placed in each aisle of 
the new car house, so that, in case of a fire in a car, the heat there- 
from would open sprinklers on the side lines and cause streams or 
sprays of water to be turned into the car through its transom and 
windows. Experiments to test the efficiency of such an equipment 
were made at Cleveland, Ohio, and at Newark, N. J., in the pre- 
sence and under the direction of the leading insurance engineers of 
the. country. The tests were made tinder the most severe con. 
ditions, and in each test the fire was confined by the sprinklers to a 
single car. After these teste, the factory mutual companies said they 
would insure car houses and their contents so protected. 

- But fireproof and *' protected” buildings are a small part of the 
properties of the street and interurban railway companies of the | 
country, and the only companies now writing insurance on 
properties not fireproof and not equipped with sprinklers are ` 
the stock insurance companies. There is no such competition 
for insurance upon these properties as there is for insurance 
upon “ protected” properties, Therefore, in order that all traction 
compsnies, those that have protected properties and those that 
have not, may have the benefit of reasonable rates for fire in- 
surance, number of street and interurban railway companies in 
the East and the Middle West are perfecting the organisation of a 
stock insurance company with mutual features to insure all classes 
of traction and lighting company properties. This company is to 


е Abst ittee erican Street and Inter- 
* Abstract of report of committee ot the American Street au 
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have a paid-in capital stock and eurplus of $1,000,000 in cash. The 
rates will probably be the same as those charged by the older com- 

ies, because this company and the traction mutual companies 
Feio mentioned will have their own inspectors, who, confining 
their attention to traction and lighting properties, will become 
experts in their line, and will make the insurance rates for their 
members. All the premium receipts of these companies in excess 
of fire losses, expenses and 6 per cent. on the capital and surplus of 
the stock company are to be returned to the insured. This means 
safe, sane and scientific insurance at actual cost. 


GAS ENGINES IN POWER STATIONS.* 


BY PAUL WINDSOR. 


This Paper deals with the experience that the Boston Elevated 
Railway Co. has had with its two gas-engine plants. These plants 
have now been in operation, one about four months and the other 
for a few weeks. А little over a year ago the subject came up of 
supplying power to two sections of the railway that wero rather 
hard to reach from the present power stations, and as we have for 
some time been looking into the question of gas engines, it was 
decided that this was a good opportunity to make a trial of them. 
Both plants are small, one of 700 kw., and the other of 975 kw. The 
engine load factor in both stations can be made extremely good, as 
they feed into the trolley lines in multiple with the steam stations 
of the road. 

. The equipments of these two plants are radically different. The 
Somerville plant has down draught suction producers and four-cycle 
aingle acting engines, and the Medford plant has up-draught pres- 
sure producers andtwo-cycle double-acting engines. Unfortunatel 
for this Paper, we have run the Medford station so little—throug 
no fault of the equipment contractors—tbat no figures are available, 
and I must, therefore, confine most of my remarks to the Somerville 
station. 

The Medford station has R. D. Wood gas producers, with 
blowers, tar extractors, scrubbers, &c. ; Koerting two-cycle, double- 
acting gas engines; Crocker-Wheeler generators. The gas plant 
is simular to, although larger than, the United States Government 
testing plant at St. Louis, which has been in continuous operation 
xe 5 two years or more, making gas successfully from all kinds 
or coal. 

The engine plant is similar to, although smaller than, the Lacka- 
wanna Steel Company's plant at Buffalo, where they have a large 
number of these engines running successfully on blast-furnace gas. 
As before stated, this plant has been run very little. This has not 
been the fault of the plant, but has been owing to our wishing to 
work out thoroughly the exhaust question before putting the plant 
into regular operation. The station is in a residential district, and 
the noise of the exhaust of the one engine was such as to seriously 
annoy the neighbours. We have, therefore, been experimenting 
for nearly two months, during which time only one engine has been 
run, and that very little, so that no economy tests have been possible. 

The Somerville station has a Loomis-Pettibone gas plant with the 
necessary exhauster, scrubbers, holders, &c.; American-Crossley 
engines; Crocker-Whoeler generators, The Somerville station has 
been in commercial operation since May 4,1906,and up to August 81st 
it has used 1°45 Ib. coal per kilowatt hour. 

From May 4th to May 29th inclusive only one engine was in use. 
Since then two engines have been running. The station is run 
week days from 7 a.m. to 11 p.m. and on Sundays in the afternoon 
only. The engine load factor has been about 74 per cent. 

On June 10th a 80 days’ test run was begun. During these 30 


days the station was run 16 hours per day, from 7 a.m. to 11 p- m. a 


with an engine load factor of a little over 70 per cent. The average 
coal per kilowatt-hour delivered from the station was 1:81 Ib. This 
included all the fuel used, whether for running the ongines, building 
fires after cleaning, or in the auxiliary boiler. | 

From May 4th to September 3rd inclusive—the four months in 
which the station has been in regular commercial operation —the 
fuel per kilowatt-hour output has been 1°45 Ib. These figures are as 
good as the most enthusiastic have ever hoped for. The plant has 
proved its reliability, and the shut downs have been very few. 
There have been no shut downs of any kind in the gas house. 
This portion of the plant has run regularly and without any trouble 
and has made a uniform grade of good gas. 

In the engine room there have been interruptions, but these ha ve 
almost all been of the kind to which any new power plant is subject. 
The longest delays, in fact the only real shut downs, were due to 
improper water connection with the piston. This matter, however, 
has been remedied. We have had one case of hot crank-pin, probably 
due to too quick starting. These engines can ba sat running so 
quickly—well inside of 60 seconds, and often about 30 seconds— that 
— DII EM MM M scc wp . ' —— L 


- Abstract of a Paper read at the Columbus Convention of the American 
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the temptation has been to see how quickly it could be done, resulting, 
as before stated, in one case of hot orank pin, the oil not having 
been given time to reach it after six hours' shut down. 

As a result of my experience with these plants, I am absolutely 
convinced of the economy and reliability of a gas-engine power 
station. The fuel consumption will be about one-half as com- 
pared with а steam plant, running from less than 1:5 Ib. to 1 75 Ib., 
according to the load factor and almost regardless of the size of the 
plant, as against 8 Ib. to 4 Ib. in similar steam plants. 

The cost of the gas plant, including producers, is undoubtedly 
considerably higher than the cost of a similar sized steam plant, 
and whether the fuel saved will justify the increased capital depends 
on the price of coal, but it seems that with coal at $8 and upwards 
there will be а material net saving by the use of gas. 

Another advantage of a gas plant is the high efficiency of a 
small plant, the efficiency being practically the same for engines as 
small as 200 H. p. as for those of larger size, which of course is not 
true of a steam plant. 

The question is, of course, asked: ‘‘ What are the disadvantages 
of a gas power station as compared with a steam plant? I am 
glad to say that they are few. The gas-producing portion of such 
a station is simpler, easier to operate, and holds its efficiency 
better than a steam plant. The losses from banking fires are ex- 
tremely small, and the plant can be got into service much 
quicker than can a steam plant. It is our practice to shut down 
at 11 at night and start at 7 in the morning. Fifteen or twenty 
minutes are required to get the gas plant into full operation, while, 
of course, with a boiler plant it takes from 1 to 11 hours to get 
the fires into first-class shape. The ashes have to be periodi- 
cally removed from the producer. In our plant this has to be done 
while the producers are out of commission, and takes about three 
hours twice a week, although the plant can be run a couple of days 
longer without cleaning, if necessary. With some forms of pro- 
ducers the cleaning can be done while the plant is in operation, but 
I have had no experience on this point as yet, as our second plant, 
which has this form of producer, has not been in continuous opera- 
tion. The wet and dry scrubbers have to be cleaned every two 
weeks, but this work is certainly no more difficult than the work 
required with a boiler, cleaning soot from the tubes and from the 
soot chambers, 

An ordinary gas man, such a man as would be considered a first- 
class fireman, can run at least as many horse-power of gas pro- 
ducers as he can of boilers. He can make a very uniform grade 
of gas and will get regularly very much nearer the possible 
efficiency from the gas producers than from the boilers. We have, 
however, found the Ardos CO, recorder of great assistance. With- 
out it we found that the gas man would vary his CO, from 5 to 7 
per cent., while with it he would hold it below 5 per cent. It is, of 
course, much more satisfactory for a man to know actually what he 
is doing from minute to minute than to work entirely on his judg- 
ment. The ordinary steam engineer is, of course, afraid of a gas 
engine, just as a stationary engineer is afraid of a locomotive, but a 
few months’ practice should make of a good steam engine runner an 
equally good gas engine runner. 

The handling of the water jackets is, of course, extremely simplo. 
The problem comes in the ignition, but with a well-designed gas 
engine, equipped with a duplicate system of igniters, there would be 
little, if any, trouble. 

A gas engine will hold its efficiency much batter than a steam 
engine. With a steam engine poorly-set or leaky valves will 
interfere seriously with its efficiency. With a gas engine the effect 
of improper ignition or valve setting, or even leaky valves, is 

enerally either to cause a knock, therefore at once announcing 
itself, or to reduce the output of the engine. None of these things 
materially affect the efficiency without showing also in other ways. 

The water required is considerably less for a gas plant than for a 
condensing steam plant and considerably more than for a non- 
condensing steam plant. А non-condensing steam plant will use for 
all purposes from 401b. to 501b. of water per kilowatt-hour. A con- 
densing steam plant will use from 201b. to 30 Ib. for steam, and 
from 600 Ib. to 900 Ib. in the condenser per kilowatt-hour. A gas 
plant will use about 200 Ib per kilowatt-hour. 

The only two serious troubles that we have had have been prema- 
ture explosion and back-firing in the engines and noisy exhaust. 
The exhausts we now have pretty well under control and certainly 
they ean be made entirely unobjectionable, if not noiseless. 

Premature ignition and back-firing have both given us & good 
deal of trouble, and on both types of engines have at times been 
bad, so bad as to materially reduce the engine power for the 
moment. This trouble is now much less than it was, and even if 
not further eliminated will not interfere with the regular and com- 
mercial operation of the plants. 

‘There are many forms of producers that can be used successfully 
with hard coal, using sizes at least as small as pea and as small as 
No. 1 buckwheat if it is of good quality. Soft coal eannot be used 
in most of the producers without the addition of tar extractors. 
Much soft coal has been used at the Government testing station at 
St. Louis, the tar extractors doing their work very successfully. 
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Soft coal сап be used in down-draught producers, such as we have Mixed gas, B.Th.U. ...... ИТ High 126-5 
in our Somerville plant, without any tar getting into the gas, the Mixed gas, ВОВЕ ооо оооооаое е Low 122:5 
tar being “ cracked " on passing through the hot fires, breakin up oe gas, ED s*590ess5*90000990090057»9*2909* gh 2887 
into gas and some lamp- lack, this lam -black dirtying the sorubber Pro Fede 8. B. Tb. . „ . Nm 269 5 
water to such an extent as to make it objectionable if turned into a Producer gas, B. Th FV pee Le 359 
clear stream. This lamp-black can, however, easily be separated Water used —7 a.m. to 11 p.m. in dubie faak- dd 7 
from the water hy allowing the water to become quiescent in a Water cooled valves o. i 1,038 
comparatively small tank, the lamp-black rising to the surface. Economiser ...... CV] 

For many years, and up to very recently, gas engines have been Scrubber ....... ipie е err 7,445 
made by comparatively small companies and in small sizes, most of Engines and waste .................... 23,285 
them following closely the early gas engines in being single acting — 32.045 
and having trunk pistons. This form is not adapted to large sizes, Economy Test.—July 11, 1006. 
being expensive, if not impossible, to build, and requiring а great Coal Analysis. 
deal of oil. Most of the engines have been and are being built on a . As received. Dry coal Combustib'es, 
four-cycle principle, there being, so far as I know, but one large мое TE — — * 432206 — 
manufacturer of two-cycle engines. | ү е mar TD s vas го —. 2025 

In the last ыр Е 117 large рее Lies manufac- res carbon ........ eo UR 1853 . . 7975 
turers, such as the Allis- mers Co., the Snow Steam Pump CO. Amir oen * dd up» i C im 
snd the Westinghouse Machine Co, have been making Arge са B.Th.U.perpound..........14:030 .... 14:300 ..., 15:880 
engines, and there have been a considerable number of engines Economy Test.—July 11-12, 1906. 
of from 2,000 н.р. and upward run during the past year, so that to- Mixed Gas Analysis. 
day there is no trouble in purchasing engines of standard design in Date June 11, 1906. June 11, 1906. June 12, 1906. 
the large sizes. All three of these companies have adopted the Tings is 50:5 pm. 8:25 р.п. `.. 5:12 p.m. 
successful designs of steam engines to the gas engines, using disc- s „ 03 ib 22 E 36 
cranks and double-acting суды, generally two cylinders in %%ͤ¶ð7 a 26-9 9 27˙ 4 PUE 
tandem, giving two impulses to each revolution of the crank, as СН. er 1:3 1:0 l1 
with the single-cylinder steam engine. In the larger sizes they use Ai csi 99 .. 91 85 
the two-crank arrangement with the generator or flywheel between, NN S O 583  .. 593 59:4 
each crank having two double-acting cylinders. The valves are B. Th. U. at 60 .... 1821 .. 13358 127˙5 
aay? po pet ae 2 ae and exhaust driven from a lay Exhaust Gas Analysis,—July 31, 1906 

ait parallel with the cylinder. ЖЫ айы: 

Ав this problem has been taken up independently by these three No, 1 3 saken from ион кушше ol не cent 
large and successful steam engine builders, and all have arrived at PCO sna Subs e jus 11-7 volume 
practically the same solution, it is safe to say that the gas engine of )))))%)%)%)))ööͥ PETS REM) мны .. 18:0 volume 
the immediate future will be of this type. i СО соза РОНЕ ЗР ER RN YS trace 

MEDFORD Power STATION. М .............. ЕНТ 75:8 volume 

The equipment consists of the following :— 1000 


Gas House.—Fiveup-draught water-sealed gas producers, 9 ft. in diameter; 
one auxiliary steam boiler, coal fired; one 40 f. p. engine for blowers and 
tar extractors; five economisers for preheating the air for producers ; 
five wet scrubbers; two tar extractors; two sawdust purifiers ; one 
15,000 cubic ft. gas holder. 

Engine Room.— Engines: Three single-cylinder Koerting two-cycle 


double-acting ines; cylinder, 254 in. di in. ; r 
sped, 100 revs. per min.. tated eapacity 500 me. ло igniten. ELECTRICITY ACCOUNTS OF THE BOROUGHS OF 


This sample shows that an excess of air of 65 per cent, was being used 
at time sample was taken. 
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Daplcate make. and- break? electrical igniters; igniter current from BERMONDSEY AND SOUTHWARK. 
daria mi pus еч on engine. Generators: Three Crocker- D | 

irect-connected rai . ity, 325 kw. | == | | 
normal voltage, 500 volts ; Mona) ampares, 50. BMIni We have received from Mr. R. Stewart Bain, managing- 


Deas ы recording wattmeters and voltmeter, &e. | following letter, which ho has addressed to the Local Govern- 
with an 8ton and a 1 fon band aise Wels di таа : sae oppad ment Board, calling attention to the way in which the elec- 
plied from three 8 in. artesian wells of an average epth of about 550 Kk | tricity accounts are kept by the Boroughs of Bermondsey and 


13 : The normal rating of the utation ie 975 kw. ; maximum capacity, Southwark. 


Arranged for three generator and six feeder panels and one station | director of the gi London Electric Supply Corporation, the 


І [Corx.) 
| SOMERVILLE POWER STATION. Lonpon ELECTRIC SUPPLY CORPORATION (Lrp.), 
The equipment consists of the following : — 25a, Cockspur-street, S.W., November 9, 1900. 
s House.— Two Loomis. Pettibone soft-coal down-draught producers, 'To the Secretary, | 
in diameter; one regenerator boiler; one coal-fired auxiliary boiler ; The Local Government Board, Whitehall, S.W. 


one vertical wet serubber ; one root exhauster, steam driven, with electric 


motor as auxiliary; опе dry scrubber: one 15,000 cubic ft hold "T ; 
for producer gas; one 5,000 cubic:ft. gas holder for "t mus re Str: I beg to refer you to this Corporation’s letter of June 6 last in 


Engine Room.— 7 : : which your attention was drawn to the manner in which the accounts of 
ele pas find „ гоша American-Crossley four- the 919 110 lighting department of the Borough of Bermondsey, for the 
revs. per min.; ted Rin rey. 600 meter by 86in. stroke; speed, year ended March 31, 1905, had been erroneously stated, costs of working 
Ccccker- Wheeler direct-conneoted ' il nF Two lraving been transferred to the general rate acsount with the result that, 
350 kw. each; normal voltage, 550 гы! жау generators; rated capacity, | instead of the accounts showing & considerable loss, as they would have 
Duplicate “ make. and. break w ele tri normal ampbres, 636. Iguition: done. had they been properly stated, they were made to show a profit. 
current supplied by two motor 5 ra igniters cn each cylinder; igniter | Sinte that letter was written my company has received the electricity 
board : anged for two шлш five re a storage battery. Switch-. 'aecoünta of the borough for the year ended March 81st last, and we find 
panel, with eireuit-breakerg re ordi ve seder panels and one staton them open to objection to an even greater extent than in the previous year. 
Verhead crane: Hand o rated. with” wattmeiers and voltmeter, &o. The matter is one of great importance to this company which, in 
Water supply: From Alewile brook by ee ае addition to being а substantial ratepayer, is а statutory authority for the 
700 ky Pumps; filtered by a pressure sand filter, Rating: Nor mal rating, supply of electric energy in the borough and is thus not only being 


Bonovau or BERMONDSEY ELECTRICITY ACCOUNTS. 


i maxim i competed with in an unfair manner—viz., by aid of the rates, in a busi- 
um capacity, 933 kw., or 33 per cent, overload. cos which Parliament authorised it to set up, but is also called upon to 
Duration of Economy Test.—July 12, 1900. contribute to the loss which is being incurred yearly by the borough 

Kilowatt. hours (hours) )ʒ )) ооо, . 16 council in carrying on their electric lighting undertaking. 

ounds coal rs output. VAM Yea sari eem ` 9,480 Further, I would draw your attention to clause 8 in the Bermondsey 
ounde coal ve че cer II" 13,000 . || Electric Lighting Order, 1902, the intention of which was that the under- 
Load-facto eie ilonatt- hours e еа 1:37 ‘taking thereby authorised should not be carried on by aid of the rates, 
Жеш. жыл ы D e 2. 88:5 and point out how this clause is being evaded in the following manner, 

; E e „ 8 72˙1 viz. :— M cc m a | 
бы mixed gag. . 1, 397,000 1. Public Lighting. — The amotnt -abarged for public lighting is 
Cubic feet мао бая eee Te ГГ Г 50, 500 £3,390, 11s. 7d.—viz., 361,662 Board of Trade units at 24d. My com- 
er eent Producer gas PENE 1,346,500 pany made an offer to the borough on March 12th last to supply all the 
Cubie ci e MEME —— 3:61 electric energy required for the public lamps in the borough at e 
nhie еар C цад рег орг ..........,......... 87,400 rate of 144. per Board of Trade unit. On the above consumption this 
Pounds coal xed gas рег kilowatt-hour ........... ; 147:8 would amount to £2,260. 7s. 9d., or а saving of £1,130 in the amount 

ene Ae LL %% „„ „ „ „ „ 6 6 6 Я 107:5 К charged ір the eleotricity accounts. 
F 2 
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д. Dust Destructor.—The amount charged in the electricity accounts 
for steam supplied by the dust destructor is £580. This dust destructor 
was installed in conjunction with, and for the purpose of supplying cheap 
steam to, the electric station (vide Minutes of Evidence given before the 
Committee of the House of Commons on July 12, 1898). It has already 
cost over £32,000, no part of which has been charged to the electric 
undertaking. Before its erection the dust was conveyed by barge to the 
вед at a cost of 2s. per ton. For the year ended March last the number 
of tons of dust dealt with was 19,607 ata cost of £6,478. The revenue, 
including £580 charged to the electricity account for steam supplied, was 
£956, The actual cost, therefore, was £5,522, or 58. 7d. per ton. If 
this had been dealt with by barging to sea, as was done before the erection 
of the electric station, the cost would have been £1,960. The loss, 
therefore, for the year is £3,562, the whole of which, although properly 
chargeable to the electricity account, has been carried to the general rate 
account. 

3. Rates and Taxes.— The amount charged for rates and taxes is 
£403. 13s. 4d. on а capital expenditure of £120,894. The capital ex- 
pended by my company in the two parishes of Bermondsey and Rother- 
hithe is £39,949, and the amount charged for rates and taxes upon our 
undertaking in the two parishes is £341. 7s. 3d. If the borough under- 
taking is assessed on the same basis, the amount charged under this head 
should be £1,030. This item is, therefore, understated to the extent 
of £627. 

4. Law and Parliamentary Charges.—The amount charged under this 
head is £18. 38. 6d. The amount actually spent by the Borough Council 
in opposing the bill promoted by the Administrative County of London 
Company was £559. In the case of similar expenses incurred by the 
electric lighting companies they were charged against revenue, and were 
go required to be charged by the official auditor appointed by the Board 
of Trade as well ав by the auditors appointed by the shareholders. We 
submit that, inasmuch as these expenses were incurred in protecting the 
electric undertaking of the borough, the costs were strictly chargeable 
to the electricity account, as in the case of the companies, and should be 
transferred thereto, 

5. Depreciation, Reserve, or Sinking Fund.—The Borough electric 
lighting station has now been erected for nearly five years, and no amount 
has been provided under this head. The average amount set aside by the 
13 companies of London during the year under review was £15,955, which 
was equal to 1$ per cent, upon the total capital expenditure. On this 
basis the sum of £2,114 should be charged against the borough electricity 
account; and taking into consideration that nothing has so far been 
provided in the borough accounts for depreciation, this amount is much 
less than would be required if the proper depreciation was charged. 

The result of these alterations would be as follows :— 

Expenses Undercharged— 
ust destructoũnul . nn n £3,562 

Rates and tazßReess бека 6271 

Law and Parliamentary charges 559 

Depreciation, reserve or sinking fund .......... 2,114 
Add— | ——— £6,862 0 0 

Revenue over-credited for supply to public lamps ,....... 1,130 0 0 


V,!!! né 2 . £7,992 0 0 
The expenses would thus be increased to ....... leds 15,449 0 0 
And the revenue reduced too .. : 15,363 0 0 


Showing а loss ob. ©, 
To which has to be added interest on mortgage debt and 
loans (per net revenue account ꝗ . . 4,246 13 11 


86 0 0 


Thus showing a total loss on the year’s workings (instead 
of a profit, as shown by the accounts, of £3,660) of . . £4,332 13 11 


The whole of this lors will have to be borne by the ratepayers in connec- 
tion with the municipal trading of this borough. 

In bringing these facts to your notice I have to express the hope that 
your department will give consideration thereto in dealing with the 
accounts of the Borough Council, and especially (in view of clause 8 of the 
Provisional Order, 1902) will feel at liberty to take such action in the 
matter as may protect my company against their continuance. x 


Вокосвн or SOUTHWARK ErEcTBICITY ACCOUNTS. : | 


A similar state of affairs exists in connection with the electricity 
accounts of the Borough of Southwark as that shown in connection with 
the electricity accounts of the Borough of Bermondsey— c.g. :— 

1. Public Lighting.—The amount charged for lighting the public lamps 
is £3,596. 118. 10d., or, less attendance of lamps, £742. 19a. 2d.: 
£2,853, 128. 8d.—viz., 307,382 Board of Trade units at 21d. Mycompany, 
as in the case of the Borough of Bermondsey, offered to supply all the 
public lighting at 14d. per Board of Trade unit. On the above consump- 
tion this would have meant a saving of £960 to the ratepayers. 

2. Rates and Tazes.—The amount charged for rates and taxes is £300 
on a capital expenditure of £84,740. The amount expended by my com- 
pany in the portion of the borough covered by the provisional order— 
viz., Newington, to March last was £7,400, and the charge made by the 
borough for rates and taxes is £67. It the borough undertaking is 
assessed on the same basis the charge under this head should be £767. 
The accounts have thus been undercharged to the extent of £467. 

3. Parliamentary Charges.—No charge is made in the accounts for the 
expenses incurred in opposing the bill of the Administrative County of 
London Company during last year, nor are anyjfigures obtainable as to 
what these expenses amounted to; but, inasmuch as the borough was 
represented by counsel during the whole period that tho bill was passing 
through both Houses of Parliament, it is assumed that their costs would 


not be less than those incurred by the borough of Bermondsey, and we 
have, therefore, taken the same amount. The whole of this, as in the case 
of the borough of Bermondsey, has been charged to the general rate 
account, and the same remarks apply here as in that саве. 

4. Depreciation, Reserve, or Sinking Fund.—The station has been 
ereoted for seven years, but no amount has been written off, or provision 
made, under this head. If a similar provision had been made as was 
mentioned in the cage of the Borough of Bermondsey—viz., 12 per cent. 
upon the total capital expenditure—an amount which, I submit, would 
be much less than would be required if proper depreciation were charged 
—this would amount to £1,478. 

The result of these alteratiens would be as follows :— 


Expenses undercharged— 
Rates and Taxeess. — £467 
Parliamentary charges ...... ern РУГУ 559 
Depreciation or reserve. 1,478 
Add— £2,504 
Revenue over-credited for supply to public lamps .......... 960 
Tolal.ccccssvescvvaseeeseessercns £3,464 
The expenses would thus be increased to.. 11,771 


And the income decreased to 12,386 
Showing a balance oll... — ——— nm es. — £015 
As the interest on and repayment of loans for the year amounted to 

£4,659, there is a loss on the year’s workings, if the accounts had been 

properly prepared, of £4,044, instead of a profit, as shown by the accounts, 
of £379, the whole of which loss will have to be borne by the ratepayers. 
I might further state that in the case of both boroughs the amount 
charged for administration expenses is inadequate. 
I am, Sir, your obedient servant, 
(Signed) К. Stewart Barn, Managing Director. 


aD 


CORRESPONDENCE. 


THE INVENTION OF WIRELESS TELEGRAPHY. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sip: I was interested in reading Mr. Campbell Swinton’s 
letter in your last number, because, having also heard Sir 
Oliver Lodge’s Royal Institution lecture of June, 1904, I was 
similarly impressed. 

No one would ever think of Prof. Fleming wilfully doing 
another an injustice ; but, in my opinion, the difference between 
what Sir Oliver Lodge and others achieved prior to Mr. Marconi, 
is a difference of degree only, notwithstanding Prof. Fleming's 
suggestions to the contrary. The reason for ів difference is, 
1 venture to think, largely accounted for by the different 
character and objects of the inventors. Sir William Preece, as 
engineer-in-chief of the Post Office, was aiming at bringing light- 
ships and rock lighthouses into efficient communication with 
the mainland. Sir Oliver Lodge, when delivering the afore- 
said lecture, was wishing to experimentally demonstrate the 

ossibility of communicating signals at a distance by means of 

ertzian waves established by the combination of certain 
apparatus, Neither of these gentlemen were endeavouring to 
amass fortunes out of their devices; or, instead of talking of 
© sending signals, they would no doubt have talked of sending 
telegrams.” : 

As a matter of fact, in wire telegraphy, the clerk sends (or 
receives) “signals,” the telegraph boy ''takes a telegram,” and 
the public “send (or receive) a telegram." Yet Prof. Fleming 
is anxious to claim a technical difference between sending 
signals and sending a message; and when he talks of Sir 
Oliver Lodge “affecting a coherer and so movin the needle 
of a galvanometer,” he appears to forget that much signalling 
is done by means of a mirror galvanometer, and that neither 
Mr. Marconi nor anybody else could elaim à monopoly on the 
grounds of substituting a galvanometer by a Morse recording 
instrument or a telephone. Referring to Sir Oliver Lodges 
lecture, Prof. Fleming says: “But there was not a single 
trace of any suggestion of application to telegraphy in his 
lecture.” My reply is that a definite suggestion was given to 
those present that by means of this apparatus electric signals 
could be transmitted to a distance; and anyone who knows 
anything of telegraphy knows that transmitting electric signals 
is tantamount to telegraphy—the distance depending upon 
circumstances. Moreover, the contention: that Marconi'e work 
of 1896 was something altogether superior to Lodge's of 1894 
— consisting of sending messages, or aerogratns instead of 


ke 
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merely signals becomes especially amusing when we turn to 
the title of Mr. Marconis own patent, under which he 

(Marconi) was working in 1896, and which Professor Fleming 

ractically declares to be “ the progenitor " of everything that 
fas been done in wireless telegraphy. It reads “ Improvements 
in Transmitting Electrical Zmpulses and Signals and in apparatus 
therefor”! (The italics are my own) My contention is, that 
wireless telegraphy, as we know it at present is, like other tele- 
graphy, the work of many ; but if anyone could justly claim a 
monopoly of the use of Hertzian waves for transmitting signals 
toa distance, it would, in my opinion, be Sir Oliver Lodge. 

Mr. Marconi has developed the possibilities of wireless tele- 
graphy to a remarkable degree; but when readers of Te Times 
remember the interesting and useful war aerograms, from the 
" Haimun," by the De Forest system, they will surely discount 
Prof. Fleming’s reference to the Marconi system “аз the only 
method which has proved applicable to long-distances and 
gupermarine communication generally,” and there are, of course, 
several other systems equally effective at great distances. 

Prof. Fleming attaches importance to Mr. Marconi’s claim 
for the use of the earth in wireless telegraphy. In the opinion 
of many, however, a couple of Hertz oscillators would be more 
effective, and the higher above the ground the greater the 
effect at a distance. Thus, it is, perhaps, that the War 
Office appear to prefer the Lodge-Muirhead system.  In- 
cidentally, the first syntonic system of wireless telegraphy is 
that described by Lodge in the patent granted to him the fol- 
lowing year, and I doubt if any system of tuned Hertzian 
wave telegraphy can be devised without infringing this. But 
the Marconi trumpet has been so loudly blown that the 
general public bave had some difficulty in hearing of other 
systems, and the term “Marconi telegraphy” is probably 
thought by many to cover the whole ground of wireless 
telegraphy "—to be synonymous with it, indeed. 

As it appears to be the fashion, in this discussion, to 
disown any pecuniary interest with any system of wireless 
telegraphy, or any connection with the parties concerned, 
I had perhaps better add my disclaimer in this connection. 

Whether the fact that, Prof. Fleming was not replied to in 
The Times is out of respect to the Encyclopædia Britannica 
—bound up with The Times in a very strong binding—it is 
impossible to say, or whether the explanation is in some 
way connected with the book war correspondence. The fact 
remains, however, that the controversy suddenly expired. 
This was not, however, for want of arguments in opposition to 
Prof. Fleming, whose views must necessarily be taken as those 
of one who is not only a great expert on the subject, but who 
has a natural—and perfectly excusable—predilection for tho 
interests of Mr. Marconi.— Yours, &c., CHARLES BRIGHT. 


21, Old Queen-street, Westminster, November 14. 


LEGAL INTELLIGENCE. 


— pera 


Electricity Supply Accounts. 


In the City of London Court | i 
0 yesterday (Thursday), before His Нопойг 
Жл Smitb, K. C., an action was brought by the City of London 


ting Co. ; : 
tor electrical * ed: Mr. James Melling to recover £2. 19s. 9d. 


DEFENDANT pleaded intiffa’ А 
. PAGE, for ed that plaintiffs’ meters were inaccurate. 


i plaintiffs, said they had supplied defendant with elec- 
b тү for tome time, and recently it sag diacovered that the meter 
against hin Company had supplied him with was registering current 
objected i when, in fact, he was not using electric energy. Defendant 
radiators { pay the last account as he said he was only using half the 
more thane, employed, and the company had charged him four times 
inspector к at that period of the year. The City Corporation electrical 

Bois а = а те had due & test, and then it was Dune чи 

: . e com Ч 
still refused to pay. pany then made their present claim, bu 


imu LET said that the meter went at 2:8 per cent. faster than the 


Mr. CASSIE, for def "v 

„For defendant, said his client's grievance was that the 
mete grieva 
ale was not only faster, but. it would have gone on for ever although 
rhage: used. 
Jud eaid he only used the electrical energy for radiators. 
Mr. ForgE x in SMITH said radiators took a lot of electricity. 

said he did not think much care was taken with regard 


B 
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to the consumption of lamps put into radiators. They were not subject 
to very great supervision, It was possible defendant's radiator might 
have been out of order. 

Judge LUMLEY SMITH said he was sorry for defendant, who, he could 
quite understand, felt very much annoyed, but he was bound by the meter, 
according to the contract to supply. 

DEFENDANT: Supposing they charge me 1,000 units more than I have 
consumed. Must I pay? 

Judge LUMLEY SMITH: Yes, if the meter says so, 

Judgment was given for plaintiffs, with extra costs. 


At Marylebone (London) Police Court last week, Garton & Sons were 
summoned by Marylebone Borough Council for the recovery of a balance 
of £12. 13s. 2d. for the supply of eleetriclty between Sept. 1, 1905, and 
Aug. 1, 1906. Defendants counterclaimed for £15 for loss and damage 
sustained through the insufficient supply of electricity by complainants, 
ard through alterations by them of the agreed voltage from 100 to 240. 
Defendants’ lamps and fittings were damaged and rendered useless and 
their business sustained loss. 

After discussion Mr. PLOWDEN decided to hear the Council's sum- 
mons only, leaving defendants to prosecute their claim either in the 
county court or before an arbitrator. 

An order for payment was made, but its execution was deferred for one 


шо {о give defendants ап opportunity to take action on the counter- 
claim. 


In re London Electrobus Co. (Ltd.)—On Friday Mr. Justice 
Warrington made an order (on the application of the company) to rectify 
the register by striking off the names of 41 additional shareholders who 
had applied to have their names removed from it. 


PARLIAMENTARY INTELLIGENCE. 


— — 


Edinburgh & Bonnyrigg Tramways.—In reply to a question as to the 
delay in connection with the provisional order for the construction of the 
proposed clectric tramways from Edinburgh to Bonnyrigg (a loca! inquiry 


into which was held in July, 1905, when the preamble was found proved), 


the SECRETARY FOR SCOTLAND stated in thef House of Commons on 
Tuesday that upon tke order beirg referred to the Parliamentary 
authorities, it appeared that ite arrangement and many of its provisions 
were inconsistent with the Tramway Act and contrary to the practice of 
Parliament. Similar objection was taken to other Scottish tramway 
orders of the current session, and it was found desirable to give further 
consideration to them and to the Edinburgh order together in con- 
sultation with the Parliamentary authorities. Meetings with parties 
were held in July and August, at which various adjustments were made, 
and though some points were still outstanding, be hoped that the con- 
firming bills would be introduced very shortly. 

Metropolitan Electric Supply Bill.— This bill has now passed through 
all the stages in both Houses, and only awaits Royal assent. 


poe——A——————————— MÀ 


Vulcan Pellowsbip in Engineering.— The second award of 
the Vulcan Fellowship, tenable at the Vietoria University of 
Manchester, will be made this session. The fellowship is 
of the annual value of £120, and its object is the encourage- 
ment of advanced study and research in mechanical and elec- 
trical engineering. Every fellow is required to devote the 
whole of the time during which he continues to hold the fel- 
lowship to the pursuit, under the direction of the professor of 


'engineering, of such study or research in the university ; or, if 


a graduate in the University of Manchester, either in the 
university or other place sanctioned by the senate. Candidates 
must be graduates of the Victoria University of Manchester, or 
of other universities, and must furnish satisfactory evidence of 
being able to pursue original research. Election is in the first 
instance made for one year, but the fellowship may, at the 
discretion of the senate, be renowed for a second year if on 
the report of the professor of engineering its holder has made 
satisfactory progress with his research. If for special reasons 
it is thought desirable, the senate may renew the fellowship 
for a third year on the report of the professor of engineering 
that it is desirable to do so. Fellows are required at the end 
of their tenure to present a report of the work done by them, 
such report to be laid beforé the senate and council, and to be 
submitted to the donors of the fellowship. The follow may, 
with the approval of the senate, give an occasional course of 
lectures or demonstrations, or assist occasionally in the teach- 
ing of the university, but he may not hold any salaried office 
therein. Applications should be made to the registrar on or 
before December 10th next. 


. has been appointed electrical engineer to the Wemyss Coal Co. 


ing last week Mr. M. Jennison read a Paper ор “ Тһе Commercial 
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MUNICIPAL, FOREIGN & GENERAL NOTES. 
APPOINTMENTS VACANT AND FILLED. 


An experienced charge engineer is wanted for Newport (Mon.) 
electric lighting station. Applications to borough electrical engi- 
gineer and tramways manager (Mr. H. Collings Bishop), Town 
Hall, Newport. See advertisement. 


The governing body of Northampton Institute, London, E.C., 
invite applications for the post of junior lecture assistant in the elec- 
trical engineering department. Further particulars and form of 
application from the principal (Dr. R. Mullineux Walmsley). Appli- 
cations by 10 a.m. 21st inst. See an advertisement. 


A pupil is wanted for continuous-current electric light station 
about to supply power for tramways. See an advertisement. 


A junior shift electrical engineer is required for the East Sussex 
County Asylum, Hellingly ; also wireman with thorough knowledge 
of three wire work, telephones, &c. Applications to the resident 
engineer at the Asylum. See advertisement. 


An electrical engineer is required to take charge of a large private 
lighting installation ; must have had first-class previous experience 
in similar capacity and be able to superintend exchange of present 
generating plant and erection of alternative. See advertisement. 


Tle Auckland (New Zealand) Board of Education invite applica- 
tions for the following appointments : (1) assistant director of tech- 
nical education and manual training, with experience in teaching 
chemistry in technical or higher grade schools (salary £350, rising 
by annual increments of £20 to £500 per annum); (2) lecturer in 
physics and electrical engineering at Auckland Technical College, 
with experience in teaching physics and electrical engineering 
(salary £250) ; and teacher of woodwork and cabinet-making (salary 
£200 per annum). Particulars from the Director of Technical 


Education and Manual Training (Mr. George George, F. I. C., F. C. S.), 


с/о the High Commissioner for New Zealand, 18, Victoria- street, 
London, S. W. 


Applications are invited for the position of senior lecturer and 
demonstrator in the electrical engineering department of the Uni- 
versity of Birmingham. Applicants must have had a university 
education and have been engaged for at least three years in a re- 
sponsible capacity with a first-class engineering firm, and for at 
least one year in scientific laboratory and teaching work at a uni- 
versity or technical school. Stipend £250 per annum. Applications 
to the secretary (Mr. eo. Morley) by Nov. 24. 


Islington (London) Council invite applications for the position of 
chief assistant engineer in their electricity department. Commencing 
salary £250, rising to £850 perannum. Applications, on forms to be 
obtained from the town clerk, Mr. Wm. F. Dewey, Town Hall, Upper- 
street, N., by noon Nov. 20. 


A telegraph inspector is required for 12 months’ residential ser- 
vice in Northern Nigeria. Salary £250 a year. Applications to 


the Crown Agents for the Colonies, Whitehall-gardens, London, 
S. W., up to Nov. 19. 


‚ Ап electrical engineer is wanted to take charge of the electric 
lighting and power installation in H.M. Mint, Calcutta. Salary 
R350 per month, rising by annual increments of R20 per month to 
R430 per month. Applications to Director-General of Stores, 


India Office, London, S. W., by Nov. 26. 


Kildare Electric Lighting committee want an electrician to take 


| charge of their electricity works. Salary £100. Further particulars 


from the engineer, Mr. F. Bergin. Applications by Nov. 24. 


"d 
Dr. W. Lulofs has been appointed assistant lecturer and demon- 
strator in electrical engineering at the University of Birmingham. : 


Mr. L. C. Knocker, superintendent of the Wemyss tramways, 


Major Marshall has been appointed manager of Wemyss Tram- 
ways Co., in succession to Mr. L. C. Knocker. 


Ilford Council have appointed Mr. A. Woolstencroft, of Oldham, 
as tramways superintendent at £200 per annum. 


Cheltenham Council have appointed Mr. Ardasser, Swansea, as 
charge engineer. 


Mr. A. Winton has been appointed clerk of works for the con- 
struction of the extension of the Barking light railways. 


Ате Works Engineering Society, Chelmsford.—At the meet- 


Equipment of a Test Room." The Paper was followed by a dis- 
cussign,”’ 


, Árgentina.— The Review of the River Plate“ says Necochea 


Municipality will shortly invi ici 
: y invite tenders for electricity supply plant. 
si ei чапа National Tramway Co. have been granted a conces- 
on to extend their system to Villa Devota and Chacarita. 


Stockholm Telephone Co. have applied to Buenos Ayres Munici- 
pality for a 60 years’ telephone concession. It is proposed to place 
the wires underground and to adopt the central battery system. It 
is suggested that the maximum subscription shall not exceed $75 
gold per annum, the municipality being given 50 lines free. There 
are already two telephone companies at work in Buenos Ayres. 

Association of Teachers in Technical Institutions.—The 
annual general meeting of this Association was held Oct. 27, the 


president (Mr. W. J. Lineham, M. I. C. E.) in the chair. 


. The report of the Council for 1905-6, drawing attention to ihe growth 


of the association, the formation of provincial branches, the pressing for- 
ward of suggested alterations in schemes of instruction, syllabuses of 
work and examinations, was received and approved. The council has 
also taken action in the registration of teachers, the formation of a legal 
foam and safeguarding in various ways the professional interests of 
members. 


The following resolutions were accepted as recommendations from the 


council: (1) That, in view of the generally inadequate provision made in 
the present scholarship schemes of local educational authorities for the 
needs of scientific, technological and trade students, the local branches of 
the Association be instructed to consider what amendments of local 


scholarship schemes are necessary to meet the needs of such students 


and to press such amendments upon the local education authority with 
a view of remedying the defects indicated; (2) that the attention of the 
technological branch of the Board of Education be drawn to the desira- 
bility of recruiting the staff of inspectors only from those with experience 
in technological teaching. 


The officers and council for 1906-07 were elected, Mr. V. A. Mundella, 


M.A., B.Sc. (Head of the physical and electrical engineering department 
of the Northern Polytechnic, Holloway, N.), being elected president for 
1906-07. 


Australasia.—The “Australian Mining Standard" states that 


the Commonwealth Postmaster- General has made certain additional 
proposals for improving the Melbourne telephone service. 


It is estimated that £50,000 per year will be expended on the under- 


taking during the next five years. About 7,000 new instruments have 
been ordered and the new exchange in the G.P.O., Melbourne, is to be 


equipped with a new and up-to-date switchboard for 10,000 lines. The 
annual fixed charge to subscribers under the toll system, which comes 
into force on Feb. 1, will be £5 for six calls per day. The charge for 


public bureau calls is to be reduced from 3d. to 1d. for 3 minutes. Six 
party lines for farmers will be provided at £2. 7s. 8d. per subsoriber per 


annum for a maximum of 1,000 calls, on condition that the farmers pay 
the cost of the erection of the lines to the town boundary, 

A bill to authorise the construction of the Brighton Beach electric 
tramway has been introduced into the Victorian Legislative Assembly. 
The bill also gives power to supply electricity for lighting and power to 
the public, or to corporations adjacent to the line. 

The Launceston (Tasmania) ratepayers, who recently decided in favour 
of the construction of electric tramways, have now cast 2,248 votes in 
favour of permitting a company to carry out the work against 493 for 
municipal control. | 


Bargoed (Cardiff)—4A meeting of ratepayers and others in- 
terested in the electric lighting scheme was held on Monday, when 
it was reported that the funds necessary for applying for a pro- 
visional electric lighting order had been subscribed, and it was 
decided to proceed with the application. 


Barnet.—The Council have authorised the Lighting committee 
to permit Mr. J. D. F. Andrews to erect at the electricity works 
(free of cost to the Council) his apparatus for the prevention of 
smoke and carry out experiments for three months. | 

Bath.—The Somerset & District Electric Power Co. (through 
their representatives, Mr. Schenk and Mr. MacGregor) have made 
an offer to purchase the electricity supply undertaking of the Cor- 
poration at £200,000. 

The proposal stipulates for the retention of arc lighting in the streets, 
and the company guarantee a reduction of 1d. per unit forthwith, and 
another of a like amount when 4 per cent, is paid on their ordinary stock. 


Private consumers wil] only get reductions when dividends are earned. 


It will be remembered that the company was incorporated in 1903 
to supply electricity in bulk in a large area bounded on two sides by 
the boroughs of Bath and Bristol. The company’s scheme was to erect 
a power station and generate electrio current on the Radstock coalfield, 
and to supply all the townships within reach. Bath and Bristol were 
conditionally excluded from the area of supply. Nothing has, however, 
been done by the company up to the present. 

The present capital expenditure of the Corporation electricity depart- 
ment is about £165,000, but further capital is required for extensions. 

Belturbet (Ireland).—The members of the Council are disposed 
to support an electric lighting scheme prepared by Mr. Morton, and 
it is probable that the application of the latter for a provisional 
order will be supported by the Council. 


Birmingham.—The Corporation have decided to apply for powers 
to construct an electric tramway to Harborne. ^ — ^ 
Blairgowrie (N.B.)— The syndicate, which is preparing an elec- 
tric lighting scheme for this district, has asked the Council to 
become the nominal applicants for a provisional electric lighting 
order and thus save a year's delay. The syndicate agrees to 


‘indemnify the Council against any liability in connection with the 


matter. A special meeting of the Council has been called to 
consider the proposal. 


THE ELECTRICIAN, NOVEMBER 16, 1906. 


Bournemouth. The Bournemouth & Poole Electricity Supply 
Co. recently reduced the charge for current for heating and domestic 
purposes, and, in order to extend the use of electricity for heating, 
a ahan for supplying radiators on the hire-purchase system has 
been introduced. 

Bristol.—The chairman of the Electrical committee (Ald. 
Pearson) has announced that he is preparing a report in reply to 
the criticism recently passed upon the electricity undertaking of the 
Corporation. 


Burslem.—On the recommendation of the Electric Lighting 
committee the Council have decided to retain the services of the 
electrical engineer (Mr. A. Bremner) for another year at a salary of 
£400 per annum, to include all olaims for remuneration for work 
completed or now in progress. 


Carnarvon.—The Council will promote a bill to legalise the 
existing agreement with the National Electric Supply Co. for the 
erection and maintenance of the electricity works. 


Cathedral Lighting. —The dean of Manchester (Dr. Welldon) is 
making а local appeal for the collection of £1,000 to instal the elec. 
tric light in the cathedral. 


Cheshire Electric Power Scheme.— A bill is being promoted 
by a number of manufacturers and others in Cheshire to authorise 
the incorporation of a company to establish electricity works and 
supply electricity in bulk to local authorities and users of electric 
power in the county. 


China.—An Imperial edict has been issued providing for the 
reorganisation of the Government and the Administration. The 
Board of Public Works will be amalgamated with the Board of 
Commerce under the new name of the Board of Agriculture, Labour 
and Commerce. A Naval Board, a General Staff and a Board of 
Communications, which will manage the postal, telegraph and 
railway systems, will also be formed. 

Goods imported into China during 1905 included telegraph 
material of the value of £98,026 (compared with £40,989 in 1904) 
and other electrical material and fittings amounting to £72,419 
(against £49,748), 


Customs Duty.— In the Swiss Customs Tariff, stuffs and tapes of 
cotton, wool, linen or silk for electrical purposes, impregnated or 
combined with caoutchouc, &c., have been classified under No. 525 
of the tariff, as liable to import duty of 1fr. per 100 kg. : 


Dalkeith.—Messrs. Crompton & Co., who own the Dalkeith 
electric lighting order of 1901, are promoting a bill to transfer the 
order to the Electric Supply Corporation. 


Derby.—The salary of Mr. W. C. Pinn, station superintendent, 
has been increased to £185 per annum. 


_paling.— Application has been made for permission to borrow 
000 farther for an additional 750 kw. generating set. 


Fastbourne.—An inquiry was held here on Wednesday i 
io . u | ay into the 
шаш of the Council for permission to borrow £10,890 for ex- 
sion of the electricity undertaking. There was no opposition. 


Electric Lighting Notica.—Grimsby Corporation are applying 


lor an order to extend their i i i 
parts of Lindsey, area of supply to various parishes i 


mr Traction Notice.—Huddersfield Corporation give notice 
: in о to apply for & provisional order authorising thé con- 
ruction and working of additional tramways. i | 


Electricity v. Gas. Тһе engi tot Ramae. 
District Electrie Sus. e engineer and manager of Ramsgate & 
pply Co. (Mr. M. F 
interesting бептен АЫ, ( arrer) recently issued some 
iiid a MA The figures given are the result of actüal experiencé, 

in 9 purposes of comparison two firms in the same line of 

Electricity Mesag Н b M Me 

-~Messrs. Hawkins & Co. : Ехсе ime are. 

Tol candle- power, 6,400, Coat per eee oo Excello flame are | 
ande aaa e Lewis & Hyland. System: Keith high pressure. Total 
power, 5,600. Cost per hour, 7d. Ж i | 

D arriving at the above f 

mers at Messrs. Lewis & H 


gures the candle-power of the small gas 
were give land’s have been taken at 200 c.p. each, as no 

À as e. The candle-power of the arc lamps is the mean hemi- 

able to electrici Dn d а actual practice the facts are far more favour- 


e аге lamp must invari gures show for (as Mr. Farrar justly observes), 


out ite life, wh n r 
descent mantle rapidly fall matter of common knowledge that the incan- 


90 per cent, of itg original оя FF 
ty Supply Sh . i 

and ; owrooms.—The subject of commercial 

publicity departments, Showrooms, &c., in connection with 

d panies undertakings is at present receiving 

& ower Co q attention, The Richmond (Surrey) Electric Light 

large buildin’ recently made a bold venture in these directions. 

has been purche prominently situated in the middle of Richmond, 

brilliantly an refronted in a tasteful faience design and 


ated by flame arcs. Th b 2142 А ў 
company's offices and e building is to accom 


_ 


the relative cost of eléotric and gas lighting 
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showroom is now open where everything in the way of heating and 
cooking apparatus is on view. The recent reduction of the сот. 
pany's rates for power and heating to 14d. per unit has given a 
great impetus to this side of the supply. In the matter of lighting 
all the new types of lamps are shown, and details are available as 
to their relative economy, efficiency and adaptation to various 
requirements. In order to assist tradesmen in solving difficult 
problems as to effective yet economical methods of shop lighting, 
the company have installed an exhibit of arc lamps of various types 
—from midgets up to flame lamps. The best technical advice is 
placed at the service of the inquirer. The short experience so far 
gained of the new scheme shows conclusively that these efforts, 
together, of course, with judicious and well-directed publicity 
methods to break the ground, are in the right direction and are 
advantageous alike to the company and the prospective consumers. 


Fareham.— Sanction has been received by the Council to a loan 
of £783 for mains extensions. 

Felixstowe.—In connection with the purchase of the under- 
taking of the Suffolk Electricity Supply Co. two members of the 
Council were recently surcharged £8,000, but an appeal had been 
made to the L. G. Board to remit the surcharge, and failing com- 
pliance with this appeal the Council will test the validity of the 
purchase agreement. The auditor stated that there was no fault 
or neglect on the part of the Council or of any of its officials, 


Formby.—The Council have decided to apply for an electric 
lighting order, which will be worked by the Formby & Freshfield 
E lala Light Co. The company will pay the cost of obtaining the 
order. 


Glasgow.—The Garngad-road tramway extension was opened on 
Monday. 


Hemsworth.—The Hemsworth Electricity Supply Co. have 
applied for a year's extension of their electric lighting order, 1905. 


Hereford.—An unopposed inquiry was held here last week into 
the Council’s application for sanction to borrow £6,250 for electric 
lighting extensions. 

Heysham-Morecambe Railway Electriflcation.—In reference 
to the particulars given in our issue of Oct. 26 (p. 39) in regard to 
the scheme for the electrification of the Heysham, Morecambe and 
Lancaster ‘section of the Midland ‘Railway, an order for the elec- 
trical equipment of one motor and one trailer car has also been 
placed with the British Westinghouse Co. 


„Indian and Eastern Engineer Year-book.—The 1907 edition 
of this year-book contains a number of tables, statistics and much 
official and general information useful to firms having business re- 
lations with India, the Straits and the Far East. The new edition 
includes, the electrical installation rules for work carried out in 
India, the regulations issued by the Government of Bengal, the 
Calcutta Electric Supply Corpn. and the Bombay Fire Insurance 
Association... A useful section of the book is that devoted to railway 
statistics. _. REDE » Sr TEN c 

‘Irvine.—The Council have^unanimously decided not to put into 
force the provisions of their electric lighting order 1908. 
Italian Railway Service. —Fr 


in time to time serious complaints 
have been made of the working of th 


e Italian railways, and in July 
leat-the Italian Parliament voted £13,800,000 for the improvement 
of the service, inclu ing £9,200,000 to be spent on rolling stock. 

The Cabinet will shortly. be mp en to appropriate a further yh 
Among the improvements to ba effected are the doubling of about 500 miles 
of track, the introduction of modern equipment, especially in regard to 
sidings, points and signalling apparatus. To facilitate the traffic of 
Genoa—the station of which is one of the most congested—electric 
traction will be immediately adopted on the Pontedecimo-Busalla and the 


| Sayona-San Giuseppe lines, thus considerably facilitating jen the Simplon 


traffic. In the Mont Cenis Tunnel, on the Modane-Bussoleno line, on 
the lines around Milan, and on those of the.Gulf of Naples, electric trac- 
tion will also.be installed within five years. 

ight Rail way.—On Tuesday Sir Herbert Jekyll considered, at 
ad of Ted ‘offices, the objections of the Nottingham 
‘County Council to the confirmation of the order issued by the Light 
Railway Commissioners in February to the Mansfield & District 


Light Railway Co. 
ably give the same candle-power through. |. 


Little Lever.— The draft of the agreement for the transfer of the 
Council's electric lighting order (1901) to the Lancashire Electric 
Power Co. has been approved. . : 


London County Couricil.—At Tuesday's 1 it was resolved 
to loan £18,713 to Stepney for electricity supply. 

Improvements of Tramways.—The adjourned report of the erage 
committee containing the пш get au йр of our las 
was submitted, and its consideration again adjourned. : 

New Tramway.—1t was recommended by the Highways committee ae 
application be made to Parliament to enable the Council to 1 : 
single line of tramway from Mare-street via Amburst-road to Dals t of the 
The Council refused to suspend the Standing Orders to permit) o 


showrooms. A tastefully designed | introduction of a bill. 


186 THE ELECTRICIAN, NOVEMBER 16, 1906. 


System of Traction.—The Highways committee asked that they be 
authorised b communicate with the Board of Trade and Camberwell and 
Lewisham Councils as to the adoption of the overhead instead of the 
underground system of electric traction on the authorised tramways from 
Woodwarde-road via Lordship-lane and London-road to Dartmouth-road, 
Forest-hill, and from Grove-vale, via Goose-green, East Dulwich-road 
and Peckham.rye, to Stuart-road, Peckham.—Adjourned. 

Deptford Pumping Station.—The Main Drainage committee have been 
authorised to execute work in connection with the electric lighting station 
at the newly-erected portion of the Deptford pumping station by direct 
labour at an estimated cost of £195. | 


L. C. C. Tramways.—The new electric tramway from Camber- 
well Green, via Denmark-hill, Grove-lane, Dog Kennel-hill and 
Lordship-lane to the Crystal Palace, has been compere as far as 
the “ Plough” in Lordship-lane, and the Board of Trade inspection 
took place on Saturday last. | 

The contractors (Messrs. Dick, Kerr & Co.) have completed the 
construction of the tramway along the Thames Embankment from 
Blackfriars Bridge to Westminster Bridge, and across the latter to 
the existing tramways in Westminster Bridge-road, The fare from 
St. Thomas’s Hospital (the present, Westminster terminus of the 
South London tramways) to Waterloo Bridge, via Westmioster 
Bridge and the Victoria Embankment, will be а $d. 


Maldens and Coombe.—The Council have sealed the agreement 
with the County of London Electric Supply Co. for a transfer of 
their electric lighting powers. - The company will pay the costs 
of the Council in obtaining the order (£390. 17s. 8d.), the costs of 
the revocation of the order and all expenses incurred by the Council 

in supporting the proposed application of the company for fresh 
parliamentary powers. 


Market Lighting.— The Newcastle-on-Tyne Markets committee 
have been requested by a number of tenants in Grainger Arcade 
and in the market generally to obtain powers to supply electric 
current for lighting to those who might require it, and the Town 
Clerk has been instructed to report on the matter. 


Milan Exhibition Awards.—In addition to the gold medal 
awarded to Messrs. Schiff & Co. for their exhibit at the recent 
Exhibition at Milan the firm have been awarded the grand prix for 
carbons after final tests of various qualities. 

British exhibitors at the recent Milan Exhibition obtained the 
following awards: Grand prix, 99; diplomas of honour, 53; gold 
medals, 100; silver medals, 53; bronze medals, 20; hon. mentions, 
8; total, 840. There were 330 exhibitors, of whom 19 were not 
cligible for awards because the «xhibitors were on the juries. 


Mountain Ash.—The Council have been informed by the South 
Wales Electrical Power Distribution Co. that they are compelled to 
cancel the agreement entered into with the Council in October last 
for the supply of electricity in bulk in tho district. 

Notice has been given to rescind the motion recently adopted by 
the Council for the laying down of a distribution network. 


Oxford.—The plans of the proposed electric tramways, which are 
to be constructed on the Dolter surface-contact system, have been 
approved by the Council. The consulting engineers for the scheme 
are Messrs. Geo, Hopkins & Son. 


Paisley.—The accounts of the electricity department for the year 

no 15 show capital expenditure £162,934, an increase of 
‚675. 

. The annual revenue was £18,250, including £15,541 fer [private light- 
ing, £2,682 for power and heating, £6,321 for traction and £2,275 for 
public lighting (91 arcs at £25 per annum). Working expenses were 
£8,747 (including fuel £2,781), leaving 9,503 gross profit. Sinking fund 
required £2,778 and interest £4,798, and £114 was paid for property and 
income tax. After placing £1,800 to reserve, there is a balance of £192. 
2,606,962 unite were generated (compared with 2,001,948 in previous! 
year), 243,903 (240,843) were supplied to public lamps and 1,852,865. 


(0800) to private consumers. The maximum supply demanded was 
А W. 


P. O. Telephones in Newcastle District. A meeting of the 
local Chamber of Commerce was held at Newcastle on Wednesda ? 
when Mr. Stuart Jones, an inspector from the G. P. O. (London) 
attended in order to hear complaints and receive suggestions with 
геры to the Р.О. telephone system. Тһе chairman (Mr. A. 
Scholefield) said that the telephone system had become a vital 
necessity to them, and any interruption was not only a grievance 
but & serious monetary loss. They thought that those in authority 
were too much inclined to look upon the business of the P.O. as 
a great money.earning department. There should be no “ scrimp- 
ing." The time had come, they thought, when their grievances 
should be remedied, even though they did-eost a large sum of money. 

The INSPECTOR wished to assure the members of the earnest desire 
of the P.O. to give them a thoroughly efficient telephone service, and 
he wanted to hear all their complaints in order that they might 
take the steps necessary, and they would give those complaints their very 
careful attention. The P.O. were not aware that it was really scrimping 
in its expenditure. There was a limit of expenditure in the year; they 
could not spend more money than the Treasury allowed them ; but, at 
the came time, they were spending а great deal. During the first seven 


months of the year they had spent £350,00) in building trunk lines, and 
before the end of the financial year they would probably have spent 
£500,000. Newcastle had got ita share of that, but he was perfectly 
aware that the trunk lines in Newcastle were inadequate in certain cases. 
But it was very difficult, in such a rapidly-growing service, to keep the 
supply up to the demand. Nu 

A number of gentlemen narrated their personal experience with the 
telephone, and made some suggestions for the improvement of the service. 

In reply, the Ічврестов said that the P. O., some months ago, sent 
two high officials out to the United States. Their report was not yet 

ublicly diselosed, but he had no doubt it would be of great use in bring- 
ing the British standard up to the American standard. The new system 
that was being laid down in Newcastle by the P.O. was according to 
the lateet American practice. Of course, the installation was quite 
recent, and they were quite aware that it had not worked so well 
in the short time it had been in use as it would in the future. 
All those troubles were inseparable from starting a completely new 
system, but they hoped that in time it would be quite as per- 
fect as the American system. The whole system (instruments and 
wires) was being altered. With regard to tne alleged inattention, 
the P.O. aimed at giving them practically an instantaneous service. 
Their regulations provided that calls should be answered within 20 seconds. 
Normally, they might not answer in that time, but that was the stan- 
dard at which they aimed, and that was what, having been reached, 
they would try to maintain. As to the history of the P.O. syatem, the 
first exchange that was established—a telegraph exchange—was estab- 
lished in Newcastle; and one of the earliest telephone exchanges was 
established in Newcastle. The system which Mr. A. Heaviside put in was 
the best of its kind. It was the system that was now being altered, and 
brought up to modern practice. The business of the system had not 
grown, but the P.O. had believed that that was due not to want of atten- 
tion but to the rates that were charged. He knew that the trunk lines 
were in some cases inadequate. Additional lines were laid to Alnwick, 
Consett, Darlington, Durham, two to Hexham, one to Hull. two to 
Leeds, one to Liverpool, two to London (increasing the number to four). 
There was to be an additional line to Glasgow and one to West Hartle. 
poo!, but it was not at present proposed to put up one to South Shields. 
They had also put up a new trunk switchboard at the head P.O. The 
question of money would not stand in the way of the P.O. putting up an 
additional number of lines. The demand for underground telephone linea 
could not be acceded to in the case of long lines, The limit of 
distance was 50 miles, and the longest cable was between Liver- 
pool and Manchester. Speech was not clear over these long-dis- 
tance underground wires. Disturbing conditions were always to be 
expected in the way of the branches of trees, &c., tapping on the 
wires; and the liability of telephone wires to those disturbances 
was greater than that of telegraph wires. They were now getting tree- 
cutting facilities. The demand for the transmission of messages by the 
cable companies could, he thought, be granted, and he would raise the 
question when he returned to London. The rates for private wires were 
fixed come years ago, after much experience, and the Р.О. had been rather 
against the division of a wire among a certain number of subscribers. 
They would consider the question of introducing a syatem of appointment 


calls at any given hour. To the amalgamation of Tyne areas he did not 


think the P.O. would agree at present. 


Panama.—The Panama Star and Herald” states that the 
government of the capital district of Bogota have granted a 60 years’ 
concession for an electric tramway to the Bogota Street Railway 
Co., who own the present mule-worked system. 


Sheffield.—Sir Wm. Clegg has been re-elected chairman of the 
Tramways committee. 


Stalybridge.—The Generating Station committee of the Staly- 
bridge, Hyde, Mossley and Dukinfield Tramways and Electricity 
Board have decided to expend £8,000 in providing additional gene 
rating plant. 


Stroud.— The Council have applied for an extension of their 
electric lighting order of 1908. 


Surbiton.—The Council have decided to apply for sanction to & 


further loan of £20,000 for the extension of their electricity 
| undertaking. E | 


Uruguay.—The Government have been authorised to spend 
$1,000,000 (£20,000) on new machinery, mains, &c., for the elec- 
tricity works, Montevideo. 


Vilna.—The Municipal Council have been asked by an American 
financial house (Messrs. Merry & Werner) for а 75 years’ concession 
for construction of electric tramways in the town, at an estimated 
cost of about £763,000. It is stated that the Council are favourably 
disposed: towards the scheme. 


Water Finding.—The full report of Prof. Wertheimer, principal 
of the Merchant Venturers’ Technical College, on his experiments 
with waterfinders has been issued as a supplement to the issue of 
** Water " for the 15th inst. 


Works Driving.—The reproach is frequently levelled against the 
British manufacturer that he is slow to avail himself of improve- 
ments in his business methods. An instance to the contrary of this 
is the case of David Colville & Sons, Dalzell Steel and Iron Works, 
Motherwell, who are putting in a complete electrical installatio for 
driving their plant, and have placed with the Chloride Electrical 


\\ 
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Storage Co., Clifton Junction, Manchester, an order for a shunt 
regulating reversible booster capable of dealing momentarily with 
2400 amperes, a battery of 115 cells with a capacity of 2,880 ampere- 
hours, and а switchboard for controlling the combination. 


Woolwich (London).—At the meeting of the Council yesterday 
(Thursday) it was reported that the electricity account had been 
overdrawn to the extent o £41,739. This amount has, it is stated 
in the report, been accumulating over a number of years. 


Worthing.—The Highways and Electricity committees have 
been asked to prepare a report on publie lighting, with a view to 
devise some method of electric lighting which shall be e ually 
efficient with, but more economical than, the present arc lig ting 
system. 


Yardley.—Birmingham Electric Supply committee have sub. 
mitted terms for the supply of electricity for lighting and power in 
Yardley, and a meeting of the Yardley 
discuss the matter. 


annum, against £8. 138. for gas. 


Faraday House Old Students’ Association.—The first smoking 
concert of this Association will be held at Frascati's (York Rooms) 
on Friday, Nov. 28, at 8 for 8:80 p. m. Members who have not 
received tickets are requested to communicate with the hon. secre- 
tery (Mr. H. Foulds), 66, Southampton row, London, W.C. 


. Dinner.—To celebrate the completion of the work of reconstruct- 

ing the tramway from the“ Angel to Highbury, the staff and foremen 

of the contractors (Messrs. Robt. Blackwell & Co.) had an informal 
ner and smoking concert on F'riday evening last. 


— — — 
TRADE NOTES AND NOTICES. 


фран 
TENDERS INVITED. 


m Municipal Couneil of Rome are prepared to receive tenders 
» e construction and operation of new street railways in Rome. 
1 mation may be obtained from the Sindaco di Roma. Tenders 
у Dee. 31. See also an advertisement. 


The North-Eastern Railway Co. invi 
ү у Co. invite tenders for supply of 
А: during 6 or 12 months from Jan. 1, 1907, delivered 9 
den а е company’s telegraph stores, York. The articles required 
trom te ke apparatus, wire and line stores, Forms of tender 
th е telegraph superintendent (Mr. C. H. Ellison). Tenders to 


М * 
— y N. R. F. Dunnell), York, by 9 a.m. Dec. 1. See an 


| tenders for supply of four 850kw. 
Specifications f static transformers and high-tension switch gear. 
Snell, M s Irom the borough electrical engineer (Mr. John F. C. 

м ^). Tenders (addressed to the chairman of the 
and Lighting committee) to the town clerk (Mr. Fras. M. 


wey! 
методот Hall, Sunderland, y noon Nov.80. See also an 


Асер "op hye 
ing ul fon Corporation invite tenders for (A) cables, &c., trough- 
pole work and fittings, over- 


Han E 
ту ae en District Council invite tenders for permanent 
ks i and overhead equipment of the Birchfield-road 
иш cations, &e., may be obtained after the 21st inst. 
Victoria. street Long engineers (Messrs. Kennedy & Jenkin), 17, 
teen at. b ondon, 8.W., and specifications and drawings may 
Ward), Содда ut not obtained from, the office of the clerk (Mr. H. 
Dust be delivered 2016, Handsworth, near Birmingham. Tenders. 
Dee. 12, See at Mr. Ward's office before noon on Wednesday 
m advertisement. i 
am “, : 
from firms Е b wier committee are prepared to received offers 
tale, hire and hire appoint the Corporation their agents for the 
i ee of motors, radiators, cooking appliances, 
dy 83 rough electrical engineer (Mr. S. Wilmott 


Hacks, 
1, кн ean ДОП) Borough Co 


uncil invite tenders for one 
(Mr, W.A Wi . 


0 and accessories, Tenders to the town clerk 
8), Town Hall, Hackney, London, N.E., before 
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Dublin United Tramways Co. (1906) invite tenders for supply of 
general stores for year ending Dec. 81, 1907, including car fittings, 
iron, steel, castings, oils, paints, glass, ironmongery, electrical 
supplies, &c. Tenders (addressed to the Chairman) to the secretary, 
Mr. R. S. Tresilian, 9, Upper Sackville-street, Dublin, by Nov. 19. 


Tenders are invited, until Dec. 8, by the Director-General of Posts 
and Telegraphs, Madrid, for laying a submarine cable between 
Barcelona and Palma (Majorca), in accordance with conditions and 
specifications set forth in the “ Gaceta," Payment will be made 
by the Spanish Government in the form of ‘a certain number of 
annual payments of 81,551 pesetas (about £2,939); if the amount 
of cable required is that estimated (156 miles) the payments will be 
Should the estimate prove in- 
correct payments will be made for a greater or lesser number of 
years according to the amount required. The work will be awarded 
to the tenderer requiring the least number of annual payments, 
provided that the conditions of tender are fully complied with. A 
copy of the “ Gaceta,” containing the conditions of tender and 
specifications, may be seen at the offices of the Commercial Intelli- 
ү Branch of the Board of Trade, 78, Basinghall-street, London, 


. The Madrid Gazette" of Nov. 17 states that a proposal has 
been made by the “ Sociedad Anomina Tibidabo for a concession 
for the construction of an electric tramway in Barcelona. Other 
proposals, on more favourable terms are invited until Dec. 17. The 
Gazette may 6 leeen at the Board of Trade, 78, Basinghall 


TENDERS REOBIVBD AND ACCEPTED. 


Derby Council have accepted the tender of C. A. Parsons & Co, 
for two 1,000 K. p. steam turbines at £10,686. 


The Chloride Electrical Storage Co., Clifton J unction, 
have received from David Colville & Sons, Motherwell, an order for 
115 C. W. 14” cells with a capacity of 2,880 ampere-hours, to work 
in series with a reversible shunt-regulating booster with a momen- 
tary capacity of 2,400 amperes, and for a switchboard for controlling 
the combination in connection with the electrical equipment at their 
Dalzell Steel Works. 


Islington Lighting committee has rovisionally accepted the 
tender of S. A. Blackmore & Co. to supply from 2,000 to 3,000 tons 
of Griff nuts and small coal for the generating station at 8s. 11d. at 
the pit's mouth, or 94. 11d. per ton delivered; also the tender of 
Phillips & Co. for 2,000 tons of Griff nuts and small (at 3s. 11d. 
or 93. 11d. delivered) or Stockingford coal (83. 6d. or 93. 6d. de- 
livered). Only three firms tendered. 


The Commonwealth Postmaster-General's department (Brisbane) 
have accepted the tenders of British Insulated & Helsby Cables (Mel- 
bourne) for 21} tons h. d“ copper wire at £98. 15s. per ton; Brabant 
& Co. for 4,700 copper tapes, £12, 4,700 copper binders, £15; 
Webster & Co. for 600 McIntyre sleeves, £1. 16s., and 5,350 acme 
insulators, £98. 18s. 4d.; and Federal Nut and Bolt Works for 
1 ton cuphead bolts and nuts, £17. 


The Deputy Postmaster-General, Hobart, Tasmania, has accepto 1 
the tenders of R. Johnson, Clapham & Morris for 25 tons galv. iron 
wire at £18. 5s. per ton; Zwicker, Tod & Co. for 4,000 porcelain 
insulators at 54d. each; and the Indiarubber, Gutta Percha & 
Telegraph Works Co. (Melbourne) for 600 shackle insulators with 
galv. iron bolts and straps at 114d. per set. 


London County Council Highways committee recommend that 
the Council's contract with the General Electric Co. be extended to 
include. £500 for additional switch gear for Battersea sub-section. 
The decision in this matter was postponed. 


The tender of British Insulated & Helsby Cables for 5 miles of 
telephone cable (at £1,990), 14 miles of telegraph cable (£243. 158), 
2] miles of telephone cable (£462. 10s.) has been a:cepted by the 
Postmaster-General’s department, Melbourne. 


For the electric lighting of Brandon Colliery and district seven 
tenders were received, т. from £642. 6s. to £1,172. 7s., and 
the lowest (that of F. Reid, Ferens & Co.) has been accepted by 
Brandon Council. 

The tender of Unbehaun & Johnstone for two electric lifts (at 
£618. 19s. 10d.) has been accepted by the Western Australia Govern- 
ment railways department. 

London County Council have. accepted the tender of Leo W. Sun- 
derland & Co. at £257 for wiring Cannon“ street fire station. This 
was the lowest of 10 tenders received i | | 

Southport Council have accepted the tender of the British Grigin 
Chilled Iron & Steel Co. for 12 pairs of steel-tyred tram wheels at 


Manchester, 


46. 2s. 6d. per pair. 


Merthyr Guardians have accepted the tender of the Pearson Fire 
Alarm Co. for installing fire alarms at the workhouse at £185, with 
an annual rental of £19, 14s. for 10 years and half that sum after. 


188 THE ELECTRICIAN, NOVEMBER 16, 1906. 


Messrs. Wm. Dare & Son, Belgrave-road, Birmingham, have for 
sale an E.C.C. dynamo, with awitchboard, meters, &c., and also 
two arc and 120 incandescent lamps. See advertisement. 

Messrs. Martin Bros., Station-road, Redhill, advertise for sale four 
Brockie-Pell enclosed-type arc lamps for a.c. circuit. 

Business for Sale. An electrical and mechanical engineers’, 
contractors’ and factors’ business in a Midland town is advertised 


| for sale by private treaty as a going concern. 

Works for Sale and to Let.—Messrs. Douglas Young & Co., 
51, Coleman-street, London, E.C., advertise to let engineeri ng works 
in Walworth. Premium for long lease, fixtures and plant. 

„Beacon“ Bell Push.— It is nearly twelve months ago since we 
drew attention to the Beacon bell push introduced by Evered & Co., 
1 Drury-lane, London,'W.C. The 
device is a circular bell push 
| specially arranged to admit of 
the passage of light through & 
hole in the push from the bali 
or entrance light. The push 
is placed in the centre of the 
door, and, as will be seen from 
the illustration, is readily dis- 
tinguishable by the fact that 
the light is behind it. The 
device quite eliminates the 
necessity for luminous paint, 
and it can be easily attached 
to any door. We under. 
stand that Messrs. Evered 
have supplied a large quantity 
of these bell pushes to country 
residences and to medical men. 


Anti-Sulphuric Enamel.— 
Messrs. Griffiths Bros. & Co., 
Mack’s - road, Bermondsey, 
London, S.E., notify that they 
are the sole manufacturers of 
“ anti-sulphuric enamel,” and 
that the rights of this trade 
name are theirs exclusively. The firm also state that no employe 
of nearly 20 years’ standing, who has been engaged in the manu- 
facture of “ anti-sulphuric enamel," has ever left their employ or has 
been discharged by them. 

Speed Indicators and Communicators, &c.—The motor ex- 
hibition at Olympia, which opened yesterday (Thursday) promises to 
be as interesting as any of its predecessors, and the past year’s 
developments will be found—some of them at least—as instructive 
as any which previous shows have given us. There is one develop- 


Stalybridge, Hyde, Mossley & Dukinfield Tramways & Electricity 
Board have accepted the tender of the British Westinghouse Co. 
for switch gear for the new turbine generating set. 


Walsall Corporation have accepted the tender of Thos. Parker 
(Ltd.) for a 66 kw. transformer at £175. | 


Burslem Council have accepted the tender of Callender’s Co. for 
1,000 yds. of cable at £92. 


BUSINESS NOTICES. 


We are requested to state that Mr. 8. B. Wilson has been appointed 
London manager of the electrical business of Kelvin & James White 
(Ltd.) in place of Mr. Patrick Hamilton, retired. Mr. Wilson has 
been for many years in the gervice of the company and is 
thoroughly conversant with every detail of the business. 


Mr Patrick Hamilton, B.Sc., A.M.LC.E, M. I. E. E., informs us 
that he has severed his connection with Messrs. Kelvin & James 
White, with whom he has been associated for many years, having 
acted as London manager since the opening of the London office, 
He has opened offices at 58, Victcria street, Westminster, S.W. 
(Telephone: 1855 Victoria.) 

In future the Manchester city address of Mr. Wm. Cramp, con- 
sulting engineer and designer of electrical machinery, will be Atlantic 
Chambers, Brazennose-street. (Telegrams: “ Crampirg, Man- 
chester.’’) 

The Cleminson Electric Lamp Attachment (Ltd.) have sold the 
sole licence for the manufacture of the Cleminson lamp fitted with 
the Cleminson patent high insulation collar for Great Britain and 
Ireland and the Isle of Man to the Traders’ Supply Co., 40, South 
King-street, Manchester. 


The Sanitas Electrical Co. (Ltd.) have removed to 61, New 
Cavendish-street, London, W. (Telephone: 4971 Paddington. 


The extensive premises of the Bolton Iron & Steel Co. have been 
scarves by Hy. Bessemer & Co., of Sheffield, who will restart the 
works. 

Jas. D. Roots & Clement Lean, consulting engineers, &c., 231 and 
232, Strand, London, W.C., have dissolved partnership. 


BANKRUPTOIES, DIQUIDATIONS, &c. 

A first and final dividend of 2s. 8jd. will be payable on 20th inst. 
at 22, Park-row, Leeds, in the bankruptcy of Albert Dickinson, 
electrical engineer, 19, Upper Mill-hill, and Electrical Works, 
Dixon Lane-road, Wortley, Leeds. 

A first and final dividend of 4s. 6d. is payable by Hy. W. Figg 
& Son, 128, Queen Victoria-street, London, E.C., in the bankruptcy 
of Wm. Leslie, electrical engineer, and Alice Frances Cheesman, 
formerly of Bangalore-street and Dryad road, Putney. 


A second and final dividend (18s. 6d. and interest at 4 per cent.).. 
in the bankruptcy of W. H. Lloyd Watson and Geo. Huntington, 
electricians, 88, Battersea-rise, S.W., and Dering-street, Bond- 
street, W., London, is payable by Ellis, Salaman & Co., 1, Oxford- 
court, Cannon-street, London, E.C. 


The discharge of Theodore Ferdinand L. René, electrical engi- 
neer, 6, Snow-hill, London, E.C., has been suspended for three 
years. The debts proved and provable amounted to £418, and 
nothing was realised in respect of the estate. The trustee stated, 
however, that he had knowledge of assets of considerable nominal 
value, claimed by third parties, which he was unable to estimate, 
and which he could not realise owing to the absence of funds to 
take legal proceedings. The failure was due to law costs. - 


Dewsbury Electric Mfg. Co. (Ltd.) is being wound up volurifarily. 
Mr. R. S. Dawson, 9, Charles-street, Bradford, is liquidator. ` 


Electrical Testing Laboratories (Ltd.) is being wound "up volun- 
tarily. Mr. W. P. Tomes, 17, Devonshire-chambers, London, E.C., 
is liquidator. 

Portable Accumulators (Ltd.) is being wound up voluntarily. Mr. 
C. L. Waltner, 28, Sheen-park, Richmond, Surrey, is liquidator. 


A meeting will be held on Dec. 10 at 268, Salisbury House, 
London, E.C., to receive an account of the winding up of the 
London Outer Circle Railway Synd. (Ltd.) 

A meeting to receive an account of the winding up of the Liquid 
(Electric) Register Synd. (Ltd.) will be held on Dec. 17 at 14, Fins- 
bury-circus, London, E. C., where claims are to be sent to Mr. D. 8. 
Fripp by Dec. 10. — 
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ment for which the credit is mainly due to &. Smith & Son, of 9, 
Strand, London. This is in connection with speed indicators, com- 
municators, milometers, and electric lamps and fittings designed to 
afford increased safety in use and for the better decoration of the 
up-to-date motor vehicle, We have already called attention to 
some of these instruments and accessories, and up to this date over 


CIRCULAR FORM COMMUNICATOR. STEERING COLUMN LAMP; 


—————————— 


Plant for Sale.—The I. T. E. Electric Co. have a number of circuit- | 5,000 of this firm's “ Perfect " gpeed indicators have been sold within 
breakers (overload type) in stock ready for immediate delivery. See | a little over 18 months. The King and Queen, the Prince an 
ah advertisement. Princess of Wales, Princess Victoria, and. almost, every leading 

An electric power company have for disposal a large number of member of the Automobile and other clubs have favoured this make 
Wright demand indicators in good condition. The instruments | of indicator, which, owing to its extreme accuracy and reliability, 
will be recalibrated and scaled in units, lamps or amperes, at any has become a general favourite. A new model of this speed indica- 
voltage to suit purchasers’ requirements, at prices set out in ап tor in the form of an indicator, communicator, and eight-da watch 
advertisement. | | combined, is shown at Olympia, ав is also a neat model of а 


NN 
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milometer which can be fixed to the dashboard and read quite apparatus dealt with. None the less, the publication is an object- 
easily at a distance. Several types of communicators are also | lesson in catalogue production. 
shown, and one of these in circular form we illustrate herewith. A Stellite Convectors.—The ele 
variety of lamps is exhibited, and electrical fittings in the form | 

of roof lights, steering column апа inspection lamps, torches, 
eccumulators, &c., go to make Messrs. Smith & Sons’ stand an 
interesting one. eedless to say motor watches and timepieces 


ctric heating devices of the Electric 

and Ordnance Accessories Co., Stellite Works, Birmingham, include 

а standard lice of heaters of the convector type which are built up 

ш n 1 for different PO posce: Each convector is made up 
А OS : of a number of units connected in ; 

and other articles of this kind of the most improved patterns are air can readily reach all the 1 : 1 ч 

shown in variety. We also illustrate a novelty brought out by | of neat appearance and yet solidly constructed. The makers 


Messrs. Smith in the form of a steering column electric lamp, which ч р : 
enables oilers, &c., on dashboard to be inspected with ease. The IFF!!! ue illustrated details are contained 


fitting is во constructed as to permit of the lamp being turned in Я | 
Шеш. й Р " “ Sunlite."—Tantalum lamps may now be used with the registered 
any . è . 
lineal reflectors of the Sun Electrical Co., Charing Cross-road, 
London, W.C. Pamphlet No. 159 gives full details of what is, we 
should think, an effective and efficient lighting combination, 


Flexible Shafts.—The Electric & Ordnance Accessories Co. 
have also issued a leaflet (M 262) describing with appropriate illus. 
trations their flexible shafts which are made to meet almost every 
requirement of workshop practice. They can be efficiently employed 
for drilling, tapping, reaming, grinding, tube expanding, &o. 


The “ Simplex Annual." —The 8th edition of the Simplex annual 
catalogue is just to hand. In this edition all prices and illustrations 
have been made very clear, and to further simplify and facilitate 
reference three 
main lists have 
been issued as fol- 
lows: Red Book: 
Catalogue ofLight 
Gauge Conduits 
and Fittings for 
Socket Junctions. 
Blue Book: 
V* WR Screwed Conduits 
and Fittings. Grey 
Book : Continuity 
Material. Each 
list is complete 
in itself and con- 
duit and acces- 
sories can be re- 
quisitioned for 
erection on any 
of the above three 
methods of junc- 

tion with the aid of the corresponding 

catalogue. 
| Steel Conduit Specification. — The 
Standard report and specification of 
the Engineering Standards committee 
has just been issued, and we under- 
stand that its requirements for 
Standard conduits and fittings follow 
very closely what has been Simplex 
practice for years past. With one or 
two minor exceptions which are quite 
insignificant, the Standard specifica- 
tion is the Simplex specification. 
Exact external diameters are to be 
adopted ; the Simplex thread is speci- 
fied as the Standard conduit thread, 
and the Simplex socket junction as 
the Standard method of joining with 
ordinary conduit. As the Engineer- 
| ; ing Standards committee is supported 
Six»LEX TUMBLER SWITCH AND by all the „ 

p T institutions, also e miralty, 

CHAMBER ғов 4 m. Conporr. War Office, Board ol Trade, and other 
important Government departments, it is confidently expected that 
their recommendations, which have been very favourably received у 
will soon be universally adopted and upheld by all authorities. 


Fractional Inch Calculator.—A leaflet describes a pocket caleu- 
lator (Taylor's patent) for mechanically adding and subtracting 
fractions of an inch. It should prove useful to draughtsmen and 
“others who need to employ figures a great deal. The price of the 
| calculator is 6d., and it may be obtained from the General Supplies 
& Engincers' Tool Co., 51, Trebevoir-road, Earl’s Court, London, W. 


Lighting Specialities.— The Improved Electric Supplies (Ltd.), 
7, Great Nowpont street, London, W. C., have introduced a new 
straight-line system of electric lighting. This includes он 5 
light and “ Piksherlite." The first. mentioned type is fitte us 
a special untarnishable reflector, which is claimed to raise the 


CATALOGUES, &c. 


Tantalum Lamps, —Price sheet 15F (superseding 15E) is issued 
by Siemens Bros. Dynamo Works (Ltd.), York-street, Westminster, 
S.W., and Stafford, and deals with tantalum lamps for continuous 
eurrent. Illustrations and particulars are given of the bell-shaped 
and spherical bulb tantalum lamps and such accessories as holo- 
phane shades and holder adaptors. 


Electro-medical Apparatus.—The Sanitas Electrical Co., 61, New 
Cavendish-street, London, W., send us a leaflet which illustrates a 
variety of their specialities, including electric light baths, X-ray, and 
vibratory apparatus, &c. 

Arc Lamp Gear.—The London Electric Firm, George-street, 
Croydon, issue a printed list of the users of their ‘fone working 
part” are lamp lowering gear and self-sustaining winches. These 
users include Government departments, consulting engineers, public 
buildings, theatres, &c., contractors, electricity supply сор 
corporations and railway and dock companies. 

Edinoan Flat Wall Sockets.—In connection with the advances 
in art fittings, such as table and floor standards, the Edison & 
Swan Co. have recently introduced a form of wall plug which from 
its appearance should lend itself to any scheme of decoration. The 
socket consists of a highly-glazed porcelain inter‘or, in which the 
metal parts are sunk, and it is supplied either with or without an 


SIMPLEX WaTERTIGHT THREE-LIOHT FrrTING 
with REFLECTOR. 


outside metal Cover, which in its turn may be supplied either with 

tides a lid specially hinged to cover, and so completely close 

n ri et when not in use. The illustrations give a good idea of 

a The socket and plug lie parallel with the wall or 

NS рен, Instead of at right angles to it. This feature 

dental bi е trouble of replacing blown fuses caused by some acci- 
ow having shattered the Projecting form of socket. 


Holophane Globes.—The A. E. G. Foreign Department (A. E. G., 
inean ) Are marketing holophane globes and pagoda reflectors for 
mies a and Nernst lamps, and have just issued a well- 
paper d ar on the subject. It is printed on tinted art 
stallations, (265,014 Clearly, by illustrations of actual lighting in- 

pamphl e advantages accruing from the use of. the reflectors. 
ae ide holed for filing and has a thumb index, so that it 
Pped into the regular file issued by the department. 


ithe Dynamos.—Ag a supplementary list to their multi- 
separato publican gue) Messrs. Mather & Platt have issued a 
15 machines ca eu of dynamos of smaller capacity, A range of 
malle outputs en designed to meet the demand for these 
ye das t full details are given. This cata- 


vertng.—A useful list is to hand from the 
^ patent overia lock sre тросны Reading, which 
Also : Pping gas-tight seating block for boilers, 

a design of removable firebrick cover for sicci boilers. 


Air C ompresso 
the Ch; 7*.— The bulky bnt admirable catalogue issued b 
breath act, e neumatie Tool Co. would probably 2 5 away the 
with diff АБе manufacturer “ оп this side,“ who can only 


20 Pages of really val question — for it is a book—contains nearly 


en nd 
Pneumatic Tol a 15 Franklin type as made by the Chicago 


class of į n particular, The er, style of matter, | normal 12 c.p. of the lamps to an effective 65 c.p. This speciality 
county, par [Su are such аз we 1 this | is described und illustrated in a separate leaflet. From ud Re 
ness is co у cause ilie. specia? conditions under which busi- company comes a new list of are lamps and accessories, including 


nducted would not justify sueh elaborate treatment of the | the flame, open, enclosed and miniature patterns of lamps. 
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Messrs. Mosses & Mitchell, of 68-71, Chiswell-street, London, 
E.C., have prepared a new sheet list relating to their vuleanised 
fibre goods, which, as our readers are aware, comprise & very wide 
range of articles for many purposes. The list just issued is notice- 
able for & long string of Shakespearean quotations, arranged in 


acrostic order, which points to a good deal of research on the part 


of the compiler. | 

Radiators.—There has always existed & need for a pattern of 
glow-lamp radiator which could be readily adjusted to accommodate 
one, two, three or four lamps. The multi-radiator of the Improved 
Electric Supplies (Ltd.), 7, Great Newport-street, London, W.C., 
possesses novel features, in that it is built up of distinct heating 
units which can be brought into action as required. The accom- 
panying illustration will explain the design of the radiator. The 
two sections shown can be swung forward, and a third unit can be 
added to make up the three-light radiator. The units can be pur- 
chased separately and built up as required, The same firm also 


PATENT RECORD. 
APPLICATIONS FOR PATENTS. 


Complete Specification accompanies application, an asterisk is affixed. 


23,040 & 23,048 Savers. Overhead electric traction gear. 

25,054 Bertram & Son & HAPPER. Electric drive for paper-making and 
like machines. 

93,065 Frost. Electric current generator. 

93,075 RawoRTH & RAWORTBH. Controllers for electric vehicles.* 

93,087 Mountain & Сивзон & Gisson. Radial trucks. 

25,094 Brown. Surface contact system of electric traction.* 

93.105 GARDNER & GARDNER. Purification of sea-water for use with power 

lants. 

23,106 B. T. H. Co. (G. E. Co., U.S.) Motion checking devices, especislly 
steering of vehicles. 

25107 B. T.-H. Co. (G. E. Co., U.S ) Systems of electric distribution. 

23,119 Восврэв, ROTHSCHILD & SuTcLIFFE, Incandescing bodies for elec- 
tric lamps. 

October 19, 1906. 

23,143 Бошан. Transformer apparatus for producing & wide range of 
electrical pressures and currents. 

23,200 Pran. Mixed driving of rolling mills by gas engine and e'ectric 
motors.“ 

25,228 DAERYL & GALANTI. Secon lary batteries. 

25,232 TA. Electric lamps.“ 

25,258 Reeves. Apparatus for recording signals given and received in 
signal cabins of railways. 

23,246 RUSSELL & BERBY. Two- phase alternating · current distributors. 

25,251 Brows. Submarine cable telegraphy. 

23,256 FELTEN & GuILLEAUME-LAHMEYERWERKE A. -О. Construetion and 
application of direct · current motors. (Date applied for, 
19/10/05)* t 


October 20, 1906. 

23,267 RHopzs. Apparatus for heating by electricity. 

25,269 Bren. Electrically welding the longitudinal joiats of boiler shells, 
tubes, &c. 

23,286 Jowzs. Arc lamps. 

93,296 Oats. Fire alarm eystems.“ 

23,297 Jongs & HAMILTON. Electrical contact breakers for internal com- 
bustion engines. 

23,305 Moraan CRUCIBLE Co. & Ѕравз. Commuatora. 

25,508 HanwooD, Switches. i | ö 

93,309 Вївхвлим. (Telephon Fabrik A. G. vorm. J. Berliner, Germany.) 
‘Combined inter communication and exchange telephone system.” 

93,321 Seaton. Preventing leakage between rotating shaft an1 casing of 
turbines. 

93,333 RüpENBERO. Producing electrical oscillations. 

23,354 Сооров. Incandescing bodies for electric lamps. (Da‘e applied 
for, 9/5/06.)"+ | 

93,335 & 25,556 AnsEM. Incandescing bodies for electric lamps. (Date 
applied for, 9/5/06.)*1 


October 22, 1906. | 

25,580 Аткіквох & СновснмАлм. Variable candle-power incandescent 
lamps. | 

25,585 KITSER. - Telegraphy.* 

25,589 VAN BUSKIRK. Switch · operating apparatus. 

93,413 LEITNER. Active materials for accumulatore. 

23,415 CuENHALL. Electrical arial apparatus for conveyanc> of pas- 
sengers, goods, &c. 

23,418 Hopdks. Combined blast fan and turbine. 

25,422 CaBALLWEO. Regulation devices for electric currents. 

93,427 THompson. (Schwabe & Co., Germany.) E'ectric lighting devices 
for theatres. 

93,444 B. T.-H. Co. (G. E. Co., U.S.) Brushes for dy namo· electrie machines. 

25,445 B. T.-H. Co. (G. E. Co., U.S.) Devices for automatically stopping 
railway trains and the like. 

23,446 B. T.-H. Co. (G. E. Co., U.S.) Dynamo-elec:r:c machines. 


N . October 23, 1906. 

23,453 Green. Trolley head for electric trams, traina, &c. 

23,456 Unsworta, GIBSON & LEGGATT. Electrical and mechanica’ bolt for 
railway and other carriage doors and windows.* 

93,467 Pre. Electrical and clockwork advertising novelties. 

25,469 SHaBPIN. Electric alarm and pressure gaug for forced lubrication. 

23,474 Garner. Brackets and arms used as conduits for electric wires. 

93,516 Lake. (Hall Signal Co., U.S.) Railway signalling apparatus.“ 

23,519 Jacons. Telephone circuits. | 15 

25,548 CHaPMAN. Neutralising static electricity in yarn, paper and other 
materials.“ : я 

93,550 Davy. Arc lamps. Boe uk ea 

23,562 B.T.-H. Co. (d E. Co., U.S.)  Power-transmitting mechanism. 

22,563 B. T.-H. Co. (G. E. Co,, U.S.) Dynamo - electrio machines. 

23,564 B. T.-H. Co. (G. E. Co., U.S.) Brush holders for dynamo · electric 
machines. 

23,569 JaNsszN. Electric pedal for railways.“ 


MurrI-RA DIA TOR SHOWING Two Unir ARRANGEMENT. 


specialise in electric signs and have recently completed a large order 
from Bovril, Ltd., for a line of box signs which are illuminated inter- 
mittently by a special “ flasher.” 


_ Exports of Electrical Goods and Apparatus.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery which is 
not separately specified) from Nov. 7 to 13, with the ports of 
destination: 

Aden, £67. Africa— Alexandria, £114; Cape Town, £174; Durban, 
£1,252 (including £784 telegraph cable); Port Elizabeth, £22. Argen- 
tina—Buenos Ayres, £2,617 (including £896 telegraph material) ; Rosario, 
£897 (including £259 telegraph material). Australasia—Auckland, £40 ; 
Christchurch, £50 ; Fremantle, £732; Lyttelton, £95; Melbourne, 
£2,797 (including £2,100 telegraph cable); Otago, £637 ; Perth, £643 ; 
Sydney, £1,107 ; Wellington, £59. . Azores, £22 (telegraph material). 
Belgium—Ghent, £50 ; Ostend, £147 (including £29 telegraph material). 
Brazil—Rio Janeiro, £64. Burma—Rangoon, £41. Canada —Montreal, 
£41; Vancouver (B. C.), £49. Ceylon—Colombo, £56. China ~ Hankow, 
£56; Shanghai, £2,147 (including £42 telegraph material); Swatow, 
£1,194. France—Boulogne, £84; Le Treport, £52; Paris, £43/ Ger- 
many Hamburg, £13. Gibraltar, £23. Greece—Pirwus, E75; Syra, 
£52 (telegraph material). Holland —Amsterdam, £226 (including £126 
telegraph cable) ; Flushing, £400. India—Bombay, £2,759 ; Calcutta, 
£1,830 (including £12 telegraph material) ; Karachi, £20; Madras, £874 
(including £7 telegraph material). Japan—Kobe, £161; Nagasaki, £35 ; 
Yokohama, £4,693; Yokosuka, £369. Malta, £163. Mezxico—Coatza.- 
coalcos, 22,310; Vera Cruz, £4,919 (including £4,711 telegraph material). 
Russia—Kureh, £8,078 (including £216 telegraph material); St. Peters- 
burg, £1,708 (including £740 telegraph cable). Spain—Carthagena, 
£35; Malaga, £75. Straits Settlements—Penang, £24 ; Singapore, £646. 
Sweden—Gothenburg, £72 ; Stockholm, £21 (telegraph material). Turkey 
—Constantinople, £18. U.S.A.—New York, £459. Uruguay—Monte 
о 15 r Ee Indies —Trinidad, £144. Zanzibar, 

. Total, ,141, against ,592 in the corres i 
year (Nov. 8 tort). ag ini esponding week last 


= _—————— 


et BOOKS RECEIVED. 


(Copies of the undermentioned works can be had from The Rlectrican offi at 

free, on receipt of published price. Add 5 per cent. for abroad or tor foreign Docks.) 
[11 е . 

Fowler's Electrical Engineers’ Handbook and Directory of 


Light, Power and Tracti i Seien 
Publishing Co.) 9s, 85 "i Stations. (Manchester: Scientific 
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war continue to show a steady improvement, and the t 
East is settling down to its normal conditions. .AsI ipn ` ү фы 
occasions, though wars may produce spasmodic i i 


October 24, 1906. 
159124 Howard. Turbine. (Date applied for, 18/6/06.) 
93,594 WOOD ROSE. Brush holders and carriers for electric generators and 


there can be no doubt that our true inte ts 

ы. rests are bound u 

eor Devices for assisting the replacement of derailed | and steady progress of the countries which we serve and for which pete 
23,586 “hieles. is all important, 


23,602 Ноокнам. Electricity meters. 

25606 THowsow. Jointing and securing rails of rail ways, tramways and 
angle bars, 

23,629 xo Banne & ERgNEST F. Мот (Ітр.). Switches.“ 

25655 Машат. Electric or other flash light combined with watches, 
compasses, &c. 

23,643 PassMORE. Apparatus for telephones. 

23651 MOUNTAIN & GIBSON & Отвгон. Track brakes. 

23,686 B.T..H. Co. (G. E. Co., U.S.) Signal systems for railways. 


SPECIFICATIONS PUBLISHED. 
1905 SPECIFICATIONS. 
145724 B.T.-H. Co. (G. E. Co., U.S.) Incandesent lamp filaments from 
thorium. (Date applied for, 20/7/05.) 
17,099 ОЕглвр. Telemeters. 
19425 (1рвквосво. Electro-capillary apparatus. 
21,848 PeLLorce. Magneto-electric or electromagnetic machines for 


he working and other expenses amounted, in round 
£141,000, against £136,006 for the corresponding period of 1905, hoi i 


staff abroad, £1,000 in Stationery and rinting, £700 in * 


renewals of instruments and electrica ap tus, and to other in 

shown in the accounts. ‚ With regard to the item “legal 3 
2453. 88. 10d., this expenditure wasincurred in resisti what your Directors 
considered to beanunjustclaim by the New Zealand Government for income 
tax on the Company’s revenue from New Zealand traffic. The Company's 
contention was that the tax wag onlyassessableon the revenue earned on the 
Company's cables between New Zealand and Australia, and not on revenue 
earned on the cables between Australia and Indis, as was claimed by the 
Government. The traffic in question being somewhat small, the tax did 
not represent a very considerable amount, but the principle involved was 
а very important one, and we felt that we must contest the claim. The 
Court of First Instance in New Zealand decided the question in the Govern. 


А ment’s favour, upon which the Company appealed to the Su Co 
automobiles. in New Zealand and the decision was rev Дер мишар 
: , : : | ersed. Thereupon the Govern- 
21,383 чек es Sealing a metallic conductor into lead, jena, ment appealed to the Privy Council here, which unanimously decided 


in the Company's favour on all Points and dismissed the 
It will also interest the shareholders to learn that after sai ase 
controversy with the British Inland Revenue officials and many appeals 


21,485 ELECTRIC & ORDNANCE ACCESSORIES Co. & Hatt. Switches. 
21,565 AwpRzws, Selective signallirg apparatus for telephonic and other 


21,674 Жак MacHmNERY Co. (G. E. Co., U.S.) Turbines. 

21,504 Bowrz & PHELPS. Apparatus for the production of violet or ultra. 
violet rays, X or other rays by induction on low-tension currents. 

21,821 Hata. Tramway and like rail pointe. 

31,949 Diony. Manufacture of hypochlorite solutions by electrolytic 
methods, 

22,127 Pansoxs & Sronsy. Turbines, rotary compressors and the like. 

22195 Beaux. Braking polyphase induction motors. 

$2,206 MaxsBRIDGR. Iron- free variable inductances. 

22231 McLzop. Controlling the supply of electric energy from alter- 
nating-current generators to 1 motors. 

2,457 B.T.-H. Co. (G. E. Co., U.S.) Incandescent lamps. 

24,518 Dant., Self. driving power plaut. 

24,748 Pansons & ROBERTS. Operating railway points and switches from 
the vehicles, 

25000 RAYMOND-BABKER, Telegraphy. 

25810 ScHULz. Compound steam turbines. - 

25043 Јониѕох, Turbines, 

26894 Dears, Jongs, & JANDUS Авс Lamp & ELxcraic Co. Are lamps. 


1906 SrzcricaTIONS. — 
945 Ридсоск, Operating tramway and other points and the like. 
1.772 ScRUIz. Governing steam turbines and the like. 
4172 Bestop, Sen., & HESLOP, Jun. Compound tramway rails. 
4220 Massi; -Üondensers for wireless telegraphy. 
6,947 Woops & Surry. Safety control system for elevators. 
12135 Scnb BBR. E'ectromagnetic playing device for musical instru- 
ments. (Date applied for, 25/5/05.) 
12,233 Srnorson, Hatt & Bunk. Push button control for electric 
elevators. 
12957 Smarr. Suction or pressure air nozzle for cleaning out plug- 
holes of telephone installations, (Date applied for, 20/5. 
NEUDOÓRFPER. Switches. 
14910 Reaper. Junetion- box for eables. 
Mop Кавова Electric fuses for blasting. 
166 Siruzxa Bros, Dvsawo Works. (Siemensschuokert Werke Ges.) 
2 Protecting circuits against excessive current strengths. 
498 Davis & MacGauay, Electrical measuring or indicating instruments. 
Feites & GuiLLEAUME-LARMEYERWREKE A.- G. Direct- current 


has at last been satisfactorily settled by mutual adjustment of views on & 
subject which I admit is a difficult one, and tbis question is not expected 
to be re-opened for af least 10 years. 

The net profit for the past half-year was £142,894, and, after adding 
to it the credit balance brought forward from the Previous half-year, there 
remained an available balance of £163,958. The usual quarterly interim 
dividends of 2s. 6d. per share, or at the rate of 5 per cent. per annum, 
have been paid for the past half-year, leaving a balance of £88,958 to be 
carried forward. i 

The only cable interruption during the half-year under review whioh 
MAT affected the traftic was between New Zealand and Australia, 
when both our cables were broken down for several weeks and the traffic 
had to be transmitted by the British Pacific Cable. Unfortunately, one of 
these cables is again interrupted, but as the other is working, the traffic 
on the present occasion has not in any way suffered. Our c.s. “ Patrol ” 
is now on her way to effect repairs and renew the weak portions 
of both cables, and the journey to and fro will involve her steam. 
ing over 10,000 miles. Since the close of the half-year several of 
the cables belonging to this and the associated companies have been 
interrupted by typhoon, earthquakes and other disturbances, making 
it difficult at times to transmit the traffic with the usual satisfac. 
tion to the telegraphing public, As you are aware, many of the cables 
belonging to the associated companies have been laid not because tbey 
were required for thé efficiént transmission of the daily traffic, but with 
& view to safeguarding the main lines of communication against total 
interruption. With this surplus transmission power provided for 
adverse eventualities,.we are enabled under ordinary circumstances 
to provide an exceptionally quick and satisfactory service, but when 
several eables—as sometimes happens without the ublic being aware of 
the fact--are simultaneously interrupted and the whole of the traffic has 
to be carried by the remaining cables, assisted by the alternative 
lines of the companies with whom we have working atrangements, 
it is obvious that the same standard of excellence cannot be maintained 
during such interruptions, and some allowance ought to be made by 

the public—and, no doubt, is made by them when they know the facts— 
for the difficulties which the Companies have so frequently to contend 


motors. with. 
———— — M — — Singe I last had the pleasure of addressing you the Pacific Cable 
C our | les gea opened ү offices in Sydney, and, by increased canvass- 

7 ing and advertising, have endeavoured to secure a larger proportion of 
ANIES MEETINGS AN D BEP ORTS. the Australasian traffic for their cable, but so far they do not appear to 
Baste Exte — Ж have met with VPE noe Me oe am for their «Тарса 
m Bxtensio : expense and trouble. I do not think I have anything more to tay, unless 
n Australasia & China Teleérap h the shareholders wish to ask any questions. I now move the adoption of 
Co. (Ltd.) the report and accounts. 


The sixly-sixth half : : 
-yearly ordinary general meeting was held esterday 
eda) under the pretidency of Sir Јонм WoLze Barry, КОВ. 
Bu. L MANAGER (Mr. F. E. Heese) read the notice calling 
The CHE] and other formal business having been transacted, 
ponding агы aid: The present half-year compares with the corres- 


The MARQUESS OF TWEEDDALE, K. T., seconded the motion, which 
was carried unanimously. 

Mr. FULLER said he thought the shareholders could not separate 
without passing a hearty vote of thanks to the Chairman and Directors, 
who evidently took the greatest interest in everything concerning the 
Company's affairs. Of courte, the shareholders could not always ex- 
pect the same happy result as that of last year, but the present state- 
ment was very satisfactory. What had been done could not have 
been done without a great deal of attention on the part of the Directors, 
to whom, therefore, he proposed a very cordial vote of thanks. 

Mr. STAMMERS seconded the motion which was carried unanimously. 

The CHAIRMAN : On behalf of the Directors and myself, I desire to 
express our great appreciation at the vote of thanks which you bave 
just passed, and to assure you that we always do—and always hope to 
do—our very best for the interests of the shareholders. I am glad to 
see that you are satisfied with the results of the past half-year’s working, 
and I hope that we shall continue to have successful times. (Hear, hear.) 

The proceedings then termine ted. : 


im 2 . е 
d a telegraphic communication with the Far East. The gross 


122 ү revenue for the first half-year of 1905, owing 
е езу in adjutting our accounts with other telegraph 
Nar it from being credited to 1904, to which it 
June ball. years ot 1906 6981 decrease in traffic receipts between the two 
lo the exceptional trate 1906 is, roundly, £20,000, and is entirely due 
im end. The Ан created by the Russo-Japanese war being now at 
alian and other tragios which Were not affected by the 
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and £10,620. 12s, 9d. for the eable used by her in restoring and partially 
renewing some of the interrupted cables referred to in the last report of 
the directors. Both these amounts have been charged to reserve. The 
directors are of opinion that this expenditure has resulted in strengthen- 
ing the whole system. The question of inoreasin the reserve fund, 
which now stands at £93,596, has been under consideration, but in view 
of the state of the revenue the directors do not propose to make any 
addition at present. 


United River Plate Telephone Co. (Ltd.) 


An extraordinary meeting was held on Tuesday under the presidency 
of Mr. J. Invina | CoUBTENAY, to consider a resolution authorising 
the directors to create and issue debenture stock. f | 

The SECRETARY (Mr. David Smith) having read the notice calling 
the meeting, з | ' 

The CHAIRMAN said: I believe you will agree with me that in ordi- 
nary times a company like ours ought to be able to raise money on deben- 
ture stock at a lower figure than that which we are paying at present. 
We now have a paid-up share capital of £700,000, while we have only 
£164,000 of debenture stock outstanding, which amount, under our present 
powers, cannot be materially inoreased. During my recent visit to Argen- 
tina I had ample opportunities of examining aud coming to conclusions 
upon a variety of matters affecting the interests of the company. You will 
be glad to know that the general result of my conclusions is quite satisfac- 
tory. Wehave completed the new trunk line to Rosario, a distance of some 
950 miles, and hope to open it for public service very shortly. Our under- | 
ground plant in Buenos ‘Aires and Rosario is making excel ent progress. 
This, of course, all means capital expenditure, but in my view it is capital 
well invested. The increased profits for the past two years, as you ure 
aware, have more than met the charges necessitated by the new capital, 
and while, of course, our returns for the current year necessarily only 
deal with a fraction of the year, I may tell you that we are quite satisfied 
with the progress made, and can safely predict that the new charges in 
the present year will be as easily met as in the past- We have had hard 
work, not unmingled with anxiety, to meet the emand on the part of the 
public for increased telephonic facilities, and at the same time to give this 
with an improved service, and that can only be accomplished by pur- 
chasing and installing the newest and most efficient plant, which is in the 
long run the most economical. The company owns valuable freehold 
properties in Buenos Aires and elsewhere, principally in Buenos Aires, 
which were purchased several years ago, when real estate was at & very 
different figure to what it stands at to-day. The present market value of 
these properties is greatly in excess of the figures at which they stand in 
our books—namely, cost price. I now move the resdlution. 

Mr. FREDERICK GREEN seconded. 

Replying to shareholders, the CHAIRMAN said they wanted to take 
advantage of a favourable opportunity to issue the stock, but they could 
not do this unless they gave notice first to deal with the present deben- 
ture stock. The company’s borrowing powers were practically exhausted. 
Their total borrowing powers at present amounted to, say, £200,000, 
and the total amount unissued under their powers was £10,000, a sum 
which he believed they would all agree was utterly inadequate for the 
requirements of a company like theirs. The amount they might issue 
would depend on the demands of the business—upon what the people in 
Argentina required from them. It might be profitable to issue ebenture 
stock, or the directors might prefer to issue share capital, or they might 
make a judicious blend and issue both. One gentleman had suggested 
their paying 4 per cent, on a second mortgage. But could he get anyone 
to take a large amount of debenture stock at 4 per cent. on а second mort- 


age? The directors would, however, be glad to consider the suggestion. 
He then put the motion, and it was carried unanimously. 


A vote of thanks to the chairman brought the proceedings to a close. 


—ү———— 


NEW COMPANIES, STATUTORY RETURNS, 
| MORTGAGES AND CHARGES. 


NEW COMPANIES. 


COLLIERIES ELECTRIC POWER DEVELOPMENT SYND. (LTD.) (90,729). 
Reg. Nov. 8, capital £10,000 in £1 shares, to promote the use of elec- 
tricity for motive power, light and heat, to carry on the business of 
generators, storers, distributors, controllers and users of electricity and 
contractors for public and private works, &o., and to adopt an agreement 
with C. E. Featherstonhaugh. Reg. office, 34 and 36, Gresham-street, 
London, E.C. 


CONTROLS (LTD.) (90, 700).— Reg. Nov. 6, capital £2,000 in £1 shares, 
to acquire any inventions, patents, rights and concessions relating to the 
recording and reproduction of speech and other sounds or light by elec- 
tricity or other means, and to carry on the business of automatio maohine 
manufacturers, electricians, electrical and general engineers, manufac- 
turers of electrical novelties, motors, &o, First directors, A. J. George 
and A. J. Kendrick. 

KILOWATT PUBLISHING OO. (LTD.) (90,715).—Reg. Nov. 7, capital 
£10,000 in £10 shares, to carry on business as newspaper proprietors aud. 
publishers, printers, typefounders, &6. 


PLASTIO COMPO & GENERAL ENGINEERING CO. (LTD.) (90,719).— 
Reg. Nov. 7, capital £2,000 in £1 shares to acquire from J. Titley, J. 
Johnson, 8. Poole, E. T. Cresswell and H. B. Hill the rights and 
interests connected with an invention, secret process or recipe for the 
preparation, mixing and manufactura of an improved mouldable com- 
position or concrete material applicable to electrical insulating purposes 
and otherwise, and to carry on business a8 engineers. 


W. D. PALMER & Co. (LTD.). 06,336). — Reg. in Edinburgh on Nov. 8, 
capital £5,000 in £1 shares, to carry on the business of electrical engi- 
neers and contractors, manufactarers of plant, tools, &o. First directors 
are W. D. Palmer and A. J. Macarthur. Reg. office: 50, Wellington- 
street, Glasgow. | 


MORTGAGES AND CHARGES. 


ғ. W. DICKINSON (LTD.) LEEDS.—A 71 per cent. debenture dated 
Oct, 29, 1906, to secure £900, charged on company’s undertaking and 
property, present and future, including uncalled capital, has been regis- 
tered. Holder, F. W. Dickinson. 


NORTHAMPTON ELECTRIO LIGHT & POWER CO. (LTD.)—Issue on 
Oct. 30 of £2,050 4 per cent. debentures, part of series created June 3, 
1896, to secure not more than two-thirds of paid-up capital for time being, 
charged on company’s undertaking and property, present and fature, 
including uncalled capital. No trastees. Previously issued of same 
series, £35,750. 


———MM— a ——áÓ—M e 


BARCELONA TRAMWAYS CO. (LTD.)— À meeting was held on Wednes- 
day to receive an account showing the manner in which the winding up 
of the company's affairs had been eonducted and the property disposed 
of. Mr. J. Barber Glenn (the liquidator) said that he had received in all 
£520,723, of which £506,103 represented cash taken over at the date of 
liquidation and £11,658 for stores. He had repaid the outstanding 
debentures aud the preference shares, absorbing about £260,000, and had 
made three distributions to the ordinary shareholders aggregating 
£14. 10s. per £10 share. A final dividend of 1s. per share would be paid. 

LANCASTER & DISTRICT TRAMWAYS CO.— The directors’ report for the 
past year states that several efforts have been made to induce the Cor- 
poration to buy up the undertaking and electrify it in conjunction with 
the town tramways, but the negotiations have always fallen through on 
the question of price. 


MASCHINENFABRIK OERLIKON.—The directors’ report for the past 
year states that the works have bien fully occupied and considerable 
orders have been received for large steam turbines, dynamòs, trans- 
formers, cranes and lifts, &c. Successful experiments have been made in 
connection with the use of high-tension current for electric traction and 
also on the single-phase system. The net profit is 15,431 fr., compar: 
with 3,914tr. in the previous year, and the dividend has again been passed, 


,PROVINCIAL TRAMWAYS GO. (LTD.)—For the year ended Sept. 30 the 
directors recommend a final dividend of 4s. 6d, on the ordinary shares, 
making 7s. 64. per share for the year. £9,000 has been set aside for 
depreciation in respect of various undertakings. 

,WEST INDIA & PANAMA TELEGRAPH CO. (LTD.) —Tae report of the 
directora for the six months to June 30 shows that the amount to credit 
of revenue is £36,999. 8s. 2d., against £32,773. 13s. 11d. for the corre-. 
sponding half-year of 1905. Expenses were £25,680. 178. 114., against 
£23,230, 93. 8d., leaving £11,318. 103. 3d., added to £1,772. 4s, 11d. 
interest on investments, and £1,047. 53. 6d. brought forward, making 
£14,138. 04. 8d. It is proposed to pay 88. per share on the first preference 
shares (4s. balance: of arrears to Dee, 31, 1905, and 43, on account of 
dividend to June 30, 1906), absorbing £13,825. 4s., carrying forward 
£312, Is. Sd. The traffic receipts show an increase of £4,324. 19s. 7d. 
compared with the corresponding period, and the expenses of repairing 
cables, charged to revenue, amount to £9,958. 18. 10J., compared with 
£8,363. 03, 7d. for the corresponding half-year. There has also been 
a spscial expenditure of 27, 650 for the charter of the s.s. “ Cambria,” 


STATUTORY RETURN. 


BRITISH ELEOTRIC EQUIPMENT CO. (LTD.)—Return to Dec. 31, 1905 
(filed Oct. 19, 1906), gives capital as £40,000 in £1 shares, of which 
14,107 have baen taken up, £6,107 has been received, and £8,000 is соп. 
sidered as paid. Mortgages and charges, nil. 


__—————————— 


CITY NOTES. 


— — 


MEMORANDA (Nov. 15).— Bank rate 6 per cent. (since Oct. 19, 1906). 
Price of silver 32 f; d. per оз. Consols 867, —86,7, for money, 86у; —861à 
for account; 24 per cent. annuities 85—854. Consols Pay Day, Dec. 3; 
Stocks and Shares Continuation Days, Nov. 27 and Dec. 11; Ticket 
Days, Nov. 28 and Dec. 12; Pay Days, Nov. 29 and Dec. 13; Mining 
Share Carry-over Day, Nov. 26. 


AMAZON TELEGRAPH CO. (LTD.)—The accounts for the year ended 
June 30, after providing for debenture interest, &c., show a surplus of 
£3,628, thus reducing the debit balance to £74,607. 


CENTRAL ELECTRIC SUPPLY CO. (LTD.)—The 4 per cent. guarantead 
debenture stock transfer books will be closed from the 17th to the 30th 
inst, inclusive, preparatory to payment of interest due Dec. 1. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
appointed Nov. 22 & special scttling day in $6,000,000 5 per cent, first 
mortgage gold bonds (1,000 for $100 each, 3,000 for $500 each and 4,400 
for $1,000 each) of the Mexican Electric Light Co. (Ltd.), and $13,650,000 
capital stock in $1 shares and $12,000,000 à: per cent. first mortgage gold 
bonds (4,000 for $500 each and 10,000 for $1,000 each) of the Mexican 
Light & Power Co. (Ltd.) The committee have been. asked to appoint a 
DOE day "i and pant А асас to, interim bond certificates 
or $7,500,000 general consoli rst mortgage 50-year 5 per cent. gold 
bonds of the Mexico Tramway: Co. а xx d à ns 
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Che Universal Aspect of Electric Power. 
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10 5o W—Coal. Steam. Gas. 


F Britain's greatness is dependent upon engineering, it is even more so upon coal. Before the 
days of coal Great Britain had, it is true, risen to a premier position among the nations of the 
КА world by the propagation of industries into the conduct of which the power problem had 
Dl entered to only aslight extent. With the utilisation of coal to generate steam and produce 
power, through the medium of the steam engine, a ‘new era was ushered in. Upon the develop- 
ment of this combination of coal and water, the splendid and world-wide triumphs of British engineers have 

been built. 

The application of machinery of any description to industry has been, and is still, accompanied by undue 
haste in the multiplication of certain devices without regard for their ultimate utility. An idea is barely 
conceived before it is patented, manufactured and rushed on to the market, The ostensible object of the 
inventor is to introduce some new and striking development either of an existing or an old idea, which shall 
economise and expedite production and probably raise the standard of the finished article. Behind all this, 
however, is the inherent and perfectly natural desire to make as much money as possible out of the 
exploitation of the invention. An artificial situation is accordingly created around the practical embodiment 
of some idea which was in a large number of cases at any rate, probably unworthy of extension beyond the 

4 doors of the experimental laboratory. This has been the case with the steam engine. The earliest commercial 

machines were of the reciprocating type. The turbine idea was, of course, known, but little attempt was 

made to develop it. The principle of the piston engine was accepted, and, without regard for anything else, 

Immediate steps were taken to elaborate and extend it. From the simple machine of Newcomen to the 

| modern triple-expansion high-speed engine is a far cry, and the many stages between these two extremes have 
been reached only by the expenditure of an abundance of time, labour and money. 

The possibilities of steam power in the industrial field were at once grasped by the engineering world, 
and, without thought for the consequences, the work of application was immediately proceeded with. With 
the piston engine as a starting point, and with practically no other form of steam machine to work upon, its 
Whole-hearted support by the engineoring fraternity was perhaps excusable. In those days engineering 
research was unknown; the needs of the moment supplied the necessary stimulus, and the materials then 
available afforded the means necessary for responding to the existing demand. 

Steam engines were constructed with one, two, three and four cylinders, and the admission to and exhaust 
from the cylinder of the steam were closely studied. Valves were improved, the methods of opening and 
closing them were now elaborated, now simplified. Around the central idea of the piston engine engineers 
congregated, and spent their days calculating, experimenting, constructing. For years the principle remained 
unchallenged in commercial circles. Many thousands of horse-power were installed, and great industrial 
Interests made dependent upon their regular operation. The construction and application of the steam engine 
has, accordingly, descended to the level of an ordinary commercial proposition which is dependent upon 
supply and demand. Standardisation— or its equivalent, in this case, stagnation—has set in, because the 
thermal and mechanical efficiencies of the steam engine are never likely to be raised above their present 
figure. The reciprocating engine is a species of mechanical slovenliness which is without parallel in 
engineering science. It is one of those temporary expedients which evidently could not have been done 
without, but which, nevertheless, might have been avoided had an early effort been made to discover its 
limitations, no matter how much thought, labour and money were necessary to this end. 
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The reciprocating engine has necessitated the concentration 
of manufacturing effort in its immediate neighbourhood. Such 
a thing as efficient power transmission by its aid was impossible. 
This, furthermore, compelled the erection of comparatively 
small power units. Although concentration was aimed at, it 
could not be undertaken in respect of the prime mover itself. 
The nett result has been the erection of mills, factories, work- 
shops, &c, in which the conditions of labour are highly detri- 
mental to the employés, and productive of obnoxious areas in 
which they are compelled to live. Constituting, as these 
workers do, the greater part of the population of a country, 
any process which proves harmful to them as a body lowers 
the standard of a nation as a whole. "This use of steam power 
has brought with it the idea of semi-automatic machines, 
requiring little or no human attention. It has also given birth 
to a species of industrial effort which may be appropriately 
described by the word “production.” To call it manufacture 
is to misapply the meaning of that term. The stcam engine, 
per se, has reduced manufacture to the level of production. 
It has imbued men with the notion that they live for nothing 
else but to convert the raw materials of nature into a semblance 
of the works of handicraft. But there is neither science nor art 
in mere multiplication. Certain commodities are undoubtedly 
better produced hy mechanical means, and the ability to easily 
drive the necessary machines encourages this form of produc- 
tion. It is not, however, generally applicable to industry as 
a whole, and there is a distinct danger in extending the sphere 
of mechanical production too far. 

To reduce the losses between the heat derived from the 
burning of coal and the power-producing agent, great atten- 
tion has been paid to the gas engine. Here the thermal 
efficiency is far in excess of that of the steam engine, but, as 
compared with the steam turbine, the mechanical efficiency is 
low. In the development of the gas engine, similar phases 
have been passed through as with the stcam engine, viz., from 
slow-speed horizontal sets with large flywheels to high-speed 
multi-cylinder engines of small size but high power. Whether 
the transition from this form to the gas turbine will be brought 
to pass is a matter for considerable conjecture. It is extremely 
doubtful that the vertical multi-cylinder form will be built up 
in the same large sizes as some patterns of steam engines. If 
the economies of the internal combustion engine are to be fully 
realised in practice, it must be through the medium of a rotary 
and not areciprocating form of engine. With the development of 
the turbine, engineers will become chary of sinking capital in 
enormous machines containing hundreds of tons of metal, both 
stationary and revolving, and making the regular service of a 
station dependent upon their satisfactory operation. This 
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cireumstance encourages the hope of the ultimate coming of 
the gas turbine, and there are prospects that the steam turbine 
will be utilised to the utmost possible extent until this very 
desirable denouement can be brought about. 

In the industrial field the gas engine in itself is not a satis. 
factory power unit. It cannot be produced in small sizes econo- 
mical enough to admit of its direct application to the ordivary 
machines used in present day factories and workshops. The 
more recently exploited suction gas plant is attractive because 
of its economy and simplicity, but the engine itself still labours 
under the drawback of being a reciprocating machine. The 
cycle upon which it operates practically compels the adoption 
of not altogether satisfactory methods to secure steady run- 
ning. For the small power user it is far from ideal, because 
it cannot be started up without considerable initial preparation 
If he has only a few machines to drive, the owner must incur 
no little expense in shafting and belte, and if breakdowns 
happen—as they frequently will—skilled labour must, more 
often than not, be brought in to effect repairs. 

The question of gas transmission has engaged the attention 
of numerous engineers fully qualified to deal with it. The 
production of cheap gas at the pit's mouth and the piping of it 
over very long distancés works out admirably on paper, but, 
even assuming that this very important part of the problem 
was satisfactorily solved, the principal difficulty would still 
remain—viz., the presence at the point of utilisation of an 
altogether inefficient power agent. The modern gas engine, 
more especially in very small sizes, is quite unsuitable for 
direct application to its work. Both the horizontal and vertical 
forms would introduce an element of uncertainty into any 
scheme for power gas distribution in this way. Small distri- 
bution systems have been laid down, but their success must 
not be taken as a good augury for satisfactory results with a 
more extensive scheme. 

Looked at in a general way, neither the steam nor the gas 
engine can be taken as entering seriously into the broad pro- 
blem of power distribution. We have used coal in this 
country for so many years that we know how to get it out of 
the ground quickly and transport it with the greatest economy 
and dispatch to the point of actual service. In Great Britain 
the comparative smallness of the country makes it possible to 
develop à number of ambitious schemes for generating elec- 
trical energy at the pit's mouth, and transmit it by overhead wires 
to almost any point for utilisation.. If iron and steel industries 
can be established at the same spot the blast-furnace gas engine 


might, perhaps, be given a place in the generating plant, but it 


is unlikely that these industries will be transferred from their 
respective locations to other parts of the country. W. E. W. 
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Industrial Electrical Undertakings.. 


Siemens Bros. & Co., Ltd. 


MONGST the historical manufacturing works in this 
country which supply electrical goods to all parts of 
the world the Woolwich works of Messrs. Siemens 

Bros. & Co. (Ltd.) are renowned. These works were 
established in 1864, and now cover an area of about 15 acres 
on the south side of the Thames. During 1904-05 the 
dynamo and motor branch of the business was transferred 
to the new engineering works at Stafford. The works on the 
north side of the yard comprise submarine cable shops and 
tanks, railway signalling shop and electrical accessory stores, 
the instrument shops occupying the first and second floors. 
On the south side are situated the power house and the shops 
allotted to the processes entailed in the manufacture of cables 
insulated with gutta-percha or indiarubber, whilst the top 
floors are utilised for meter and instrument testing, bobbin- 
winding, lacquering, &c. The eastern end is taken up by the 
paper cable shops and the main office buildings, whilst the new 
southern extension contains the line department, saw mills and 
joinery shops, tinning shop, jute-winding sheds and several 
store buildings. Electric transmission for lighting and power 
by continuous current is carried to all parts of the works, and 
the shops are lighted by Siemens arc and incandescent lamps 
and warmed by means of steam pipes. 

In the manufacture of submarine cables the 
raw gutta-percha is received in a store in the 
basement under the washing aud masticating 
shops, where it is placed in bins and sorted according to its 
electrical and mechanical properties. When gutta-percha core 


Submarine 
Cables. 
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is being made the stock sheets from the store are delivered as 
required to the gutta-percha covering shop, where they are 
heated and again masticated. The soft gutta-percha is then 
placed in a receiver above the covering machine and forced on 
to the stranded copper wire as it passes through, as many as 
six cores being covered at one time on each machine. On 
emerging from the covering machine the cores are passed 
through troughs of cold water until the gutta-percha cores are 
hard enough to be wound on drums; these are taken to the 
examining room, and, after being “overlooked,” are tested 
under a hydraulic pressure of 4 tons to the square iuch. The 
core remains under water altogether for about two weeks, and 
after the final test has been made it is transferred to one of 
the two cable shops. The core which is required to be sheathed 
is led from the tanks over sheaves through the machines, 
where it is armoured, compounded and covered with yarn or 
tape, according to the purpose for which it is required. At 
the end of each machine is a hauling-off gear, which serves to 
pull the cable through the machine, the length of cable being 
determined by an indicator giving the revolutions of the 
hauling-off wheel. A jockey wheel, operated by a worm- 
gear situated over each tank, serves to deliver the cable to 
its corresponding cable tank. The ends of the cables and 
of the core are connected to the cable-testing room, and each 
length is tested regularly for conductivity, electrostatic 
capacity and insulation, while a continuous inspection of its 
electrical condition is secured by an electrometer test. 

The company owns the cable steamship “ Faraday." She is 


Cable Tank at Woolwich Works in which Electric Light and Power and Telephone Cables are Tested. (see page 81.) 
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- 360 ft. long, 52 ft. beam, and when fully loaded with a cargo 
of 5,800 tons (including coals) she has a mean draught of 
28 ft. Gin. and a displacement of about 10,000 tons. The 
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the Woolwich Works 
from Charlton Mounts. 


General View of 


gross registered tonnage is 4,917 tuns and the net tonnage 
3,123 tons. She is provided with three cable tanks, two of 
which are 45 ft. in diameter by 30 ft. deep, the third being 
somewhat smaller. She has carried as much as 1,962 nautical 
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miles of cable of various types, the weight of the cable being 
about 4,500 tons. Her coal capacity enables her to remain at 
sea for a period of three months without re-coaling. 
The copper wire for vulcanised indiarubber 
задана. wires and cables is examined, sorted, weighed 
Wiresand and gauged at the store, and is then issued to 
Cables. the tinning shop, whence it is despatched to 
the stranding shop on the first floor. Here the coils are trans- 
ferred by the winding machines to the bobbins of the stranding 
machines (if necessary), and after being stranded are wound 
on drums for passing on to the indiarubber covering machinery. 
The covering machines are capable of dealing with one to 12 
wires at a time, according to the size of the strand. The 
wires or strands are conducted from the drums over pulleys 
into the machine, and, with a continuous strip of pure rubber 
above and another below them, are passed between a pair of 
grooved rollers, by the action of which the rubber is pressed 
round each wire. In order to remove the seams left between 
the contiguous wires the latter are passed over a separating 
roller. The wires then enter the next section of the machine, 
where a layer of white separator rubber is added. A third 
layer is afterwards superposed, which constitutes the jacket of 
finished rubber, and may be coloured red; black, white, &c., 
according to the colour required for the finished cable. As 
the wires emerge from the machine they are wound on to 
drums ready for the taping shop. In the cases where, say, 
not more than three large conductors are covered at a time 
the taping can be done in the covering machine. 
The covered cables are now passed through the taping 


machines, the tape being lapped on spirally, and are then 


wound on other drüms and taken to the vulcanising shop. 
After being vulcanised, the cores are wound on to wooden 
drums and taken to the compounding shops, where they are 
passed through tanks containing red, black, white, or other 
coloured compound, as required. Except when they have to 
be braided, they are then measured, made into coils of stan- 
dard lengths, and sent to the tank room to be tested under 
water. After being dried they go to the finished store, where 
they are labelled and made ready for sale. 

The shops devoted to the manufacture of 
lead-cased paper cables cover the whole of the 
east end of the yard, and are laid out for 
manufacturing separately (1) telephone and telegraph cables 
and (2) electric light and power cables. The basement is utilised 
as a copper wire store. Here the coils are weighed, gauged 
and sorted, those for electric light cable being delivered to 
the ground floor and those for telephone cable to the first 
floor. The paper used for the cables is stored on the ground 
floor, and next to this store are the machines for winding 
and measuring the copper wire, and for cutting the paper into 
strips of various widths for use on the covering machines. 
From here the bobbins of wire and of paper are transferred to 
the stranding shops for electric light and power cables next 
door, where the cables are laid up and lapped with paper in 
one continuous operation and coiled on drums, whence they 
are taken to the lead press shop. 

The wire and paper for the telephone cables are assembled 
in the telephone cable shop on the first floor. Each covering 
machine covers a single wire longitudinally and spirally with 
insulating paper in such a manner as to provide an envelope 
with an air space between the paper and the wire. The 
single cores then pass to twinning machines, where they are 
laid up in pairs, and, if necessary, covered again. If the twin 
cores are to form an element of a further twin, then they again 
pass through similar operations, according to the nature of 
the cable and the number of twinnings required. The cores, 


Lead-cased 
Paper Cables. 
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Vertical Machines for Making Telephone Core. 


or twins, are distinguished at each process by a paper of 
different colour or “ whipping,” as the case may be, and thus 
differentiated in the finished cable. In certain cases where it 
is desired to protect or “ screen” the circuits from mutual in- 
duction when a number of telegraph wires are stranded in one 
cable, each core is lapped externally with copper tape. In 
the case of the large composite telephone and telegraph cables 
made for the British Post Office, the various telephone cores 
are laid up in pairs and progressively combined to form the 
centre of the cable, copper-screened telegraph cores being laid 
round outside them. 
_ The processes of covering and twinning are also carried on 
in the gallery, which extends over the stranding shop for 
electric light cables. The chief features of this gallery are the 
vertical machines for making single paper-covered telephone 
core, as illustrated above. These machines are mounted in such 
à manner that one girl can attend to three or four, and con- 
siderable economy in space and labour is thus effected. As the 
cores are finished they are wound on drums and transferred to 
the telephone cable stranding shop, which contains machinery 
of а special type, chiefly for laying up the multiple-twinned 
cores and screened cores already referred to. As the cables 
come off these machines they are wound on drums and are 
passed on to the lead press shop, where the electric light 
cables have been already brought to the same stage of manu- 
els Oce of the principal classes of telephone cables used 
ч the British Post Office is that manufactured under the 
T MARE patents, which are owned by the company. 
MEL lead press shop are the vacuum steam heaters into 
bal dl 5 in a drying basket, is transferred by an over 
Ba ectric traveller, and it remains there until all the 
ure contained in the paper is extracted. Those baskets 


| 


containing olectric light cables are removed and plunged into 
tanks filled with an insulating compound, where they remain 
until the compound has completely saturated the paper. They 
are then lifted out to drain and placed in a steam-jacketed 
vessel in which they are suspended so as to be easily rotated, 
and the cable is drawn from them into the lead presses, whence 
it issues encased in lead, and is re-coiled on packing drums. 
Telephone cables are not subjected to the impregnating pro- 
cess, but are placed direct in the steam-jacketed vessels and 
fed into the lead press. The drums of lead-covered cable then 
leave by the other end of the sbop and are taken into a tank 
house, shown on page 79, where an overhead electric traveller 
lowera them into the water. They remain there for a specified 
time, after which the telephone cables are taken out and each 
core electrically tested, whilst the electric light cables are left 
with the ends free above the water (as shown on the left), and 
are submitted to-a high voltage test before removal. After 
passing the required tests the drums of cable are marked and 
boarded up ready for despatch. 
Cables which require sheathing are taken to the steel-band 


. armouring machines on the right-hand side of the tank house, 


or to the wire-armouring machines on the left-hand side. They 
are then compounded, served with jute, whitewashed, and 
coiled on the drums on which they are to be despatched. 
In the making of instruments the raw mate- 
Instruments. rial is issued from two stores on the ground floor 
to the two main shops which occupy the first 
and second floors. On the second floor and half of the first floor 
all the small and finer work is done in connection with every class 
of electric light and telegraph instrumeut and apparatus, includ- 
ing switchboard and laboratory instruments, Morse sounders 
and inkers, Wheatstone transmitters, condensers, resistance 
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boxes and galvanometers, &c. The other 
half of the first floor is arranged for the 
manufacture and fitting together of larger 
articles, such as torpedo apparatus, search- 
light projectors, &c. On the other side 
of the yard are several shops for the 
various auxiliary processes in connection 
with instrument making. The first floor 
contains the lacquering room, painting 
and japanning shops, the adjusting room, 
where the telegraph instruments, sounders, 
Morse inkers, Wheatstone apparatus, &c., 
receive the finishing adjustments; the 
calibrating and meter-testing room, where 
switchboard instruments and meters are 
checked, and also the testing room, where 
Wheatstone bridges, condensers, and 
other similar apparatus are electrically 
tested. On the second floor are the mill- 
ing shop, the automatic screw and machine 
shop, where screws and terminals of all 
descriptions are turned out, the bobbin- 
winding shop, where ailk and cotton- 
covered wires are wound on bobbins for telegraph and other 
instruments, and the condenser room, where the sheets are 
made up and fitted in the empty condenser boxes as received 
from the joinery shop. 

In addition, there is the tinsmiths’ shop, the railway sig- 
nalling shop, the switchboard shop (the work of which is being 
gradually transferred to Stafford), and the electric light stores. 
Abutting on the wharf is the main packing department. As 
the apparatus is finished and packed it is either delivered on 
to carts for despatch by carrier or railway, or put straight 
into barges on the Thames. 

The work connected with the manufacture 
and supply of batteries and insulators is carried 
out in a series of shops erected on the southern 
extension of the estate. These comprise one central raw 
material and finished store and a series of shops on either side. 
In these shops insulators are examined mechanically and elec- 
trically, and their stalks screwed or cemented in as required ; 
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ebonite cases for batteries are tested, and the tops of battery 
jars are painted ; ironwork required for line material, such as 
insulated stalks, spindles, brackets, bracket arms, stays, &c., is 
galvanised ; retort carbon for battery plates is ground and 
mixed with the necessary ingredients ; small engineering work, 
such as the screwing and fitting of pulley-blocks and stalks 
and the cutting of zinc sheets, is done; in the wet battery 
shop parts of Leclanché, Daniel, and other cells are made ; 
the parts are assembled and the batteries completed ; the 
manufacture of dry cells, such as the Obach and Hellesen 
and Siemens Transport cells are manipulated in another 
shop. 

Situated centrally in the works are the 
steam generating plant aud the power 
house for the electric driving of the works. 
The generating plant comprises five 300 H.P. steam engines, 
direct-coupled to Siemens continuous-current shunt-wound 
dynamos, each having an output of 1,500 amperes at 120 volts 
at 850 revs. per min. The 
dynamos are connected in parallel 
to the main ’bus bars of the 
switchboard, which contains con- 
trolling apparatus and indicating 
and registering instruments for 
12 main circuits, radiating to 
various parte of the works. At 
the ends of these runs are the 
necessary distributing and con- 
trolling apparatus for lighting 
and driving the shops. 

In a central 
part of the 
works a chemi- 
cal laboratory finds a conspicu- 
ous place. Here samples of the 
materials used in the works for 
the different processes described 
are tested, and the original re- 
search required in works of this 
kind is carried out. 

We are indebted to the com- 
pany for the above details and 
for the illustrations used in this 
article. 
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Industrial Сорісѕ. . . 


[Manufacturers are cordially invited to discuss 
topics dealt with under this heading.—Ep.] 


MONGST manufacturers there are unwritten but well 
understood laws regarding data and technical informa- 
tion which can only be broken under severe penalties. 

The strictest secrecy, it is needless to state, is preserved 
regarding certain details and particulars of design and manu. 
facture. When a man leaves the service of one firm to enter 

that of a rival, he does so on the understanding 


nos d that a certain amount of the knowledge he 
armaron has acquired shall remain jealously guarded 


from his new employers. Whether this code 
of honour (which, by the way, is a law in professional as well 
as in manufacturing circles in this country) is always closely 
adhered to we do not know. In very large works it is not 
unusual to prepare and circulate among the staff technical data 
sheets which acquaint the persons interested with the standard 
practice of the firm in certain departments. A handy filing 
case, pocket size, serves to carry a number of these slips as 
periodically issued, and this, with its contents, always remains 
the property of the firm. When a member of the staff leaves 
he gives up his technical data. 

Here is an idea which might with advantage be extended, 
among electrical engineers generally, to those engaged both in 
constructional and operating work. Electrical men chiefly 
employed in erection work, for instance, are constantly 
adopting what we may call “emergency methods,” which, if 
generally known, would assist others who are likely to be 
similarly situated. 

Engineers in the operating field also might equally well 
furnish data and particulars of their “tips and wrinkles” which 
would be immensely valuable to confréres in other stations if 
put into book form. A central bureau would be of great 
service in acting as a clearing-house for information of this 
character, and would also take the nature of a mutually 
co-operative society, to which engineers in difficulty might 
turn. At first sight it might appear that any such organisa- 
tion would tend to discourage ingenuity and resource in 
dealing with difficulties, because a man could find the remedy 
5 ет the pages of a book, or even by telephone. 
ет ү dei to compile a volume containing all 
* ) straighten out all the “ kinks " likely to be 

In practice. 
йл, main difficulty would be to get engineers to put the 
on record. They are mostly engrossed with their 
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labours and prefer to devote spare time to relaxation rather 
than to something tantamount to their ordinary work. Again, 
there are some engineers who are not imbued with the 
mutually co-operative spirit, and nothing would convince 
them of the desirability of parting with dearly-bought infor- 
mation simply to oblige their fellows. Apart from these few 
irreconcilables there are enough and to spare who could and 
would contribute to a recognised central bureau from which 
data was to be regularly distributed. 

Electric practice, like general engineering, is constantly 
meeting problems which are “up against the man in charge 
of a job, and he has to solve them or “go out of business.” 


If a purely electrical bureau were organised it would collect, 


classify and subdivide all the information furnished by its 
contributors, and establish a system by which this data could 
be very quickly looked up. 

The regular technical journal is not altogether suited to 
this class of matter. If published in its pages the data would 
have to be cut out and filed for reference unless special pro- 
vision was made for its ready removal from the book. It is 
desirable that anything in the shape of loose leaves should be 
avoided, and many objections can be raised to publishing matter 
in this way. The balance of the facts seems to favour the 
treatment of the materials at disposal in a special way. The 
engineer can then be assured of finding what he wants distinct 
from extraneous information, and can more readily utilise 
these special facilities when he needs to turn to them. The 
entire question is one requiring specific treatment and only in 
this way can it be satisfactonly dealt with. Manufacturers 
and engineers generally, who feel the need for some action 
being taken, are invited to contribute their opinions to this 
column, 
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Arc Light Projectors. m 


HE dependency of a modern navy on efficient search- 
lights lends a certain charm to the subject of projectors 
and centres interest in a piece of apparatus which 

would not otherwise rise above the level of the commonplace. 
If the fighting standard of a ship is high in proportion to the 
efficiency of its guns and the skill and nerve of its gunners, 80 
also is the sphere of its operations extended by the employment 
of reliable and powerful searchlights. They are the eyes of 
the fleet at night, and when the fate of one (or more) of the 
great nations is submitted to the arbitrament of war, much 
will turn upon the brilliancy and penetrating power of its 
navy's searchlights. 

For more than twenty years past Messrs. Crompton & Co. 
have manufactured projectors, and have supplied a large 
number to the leading steamship companies and to the home 
and foreign Governments. Their projectors are made in four 
standard sizes—viz., 16 in., 20 in., 24 in. and 86 in. diameter. 

In the design of these projectors they have aimed at securing 
the maximum of strength combined with the minimum of 
weight, and the mechanical parts are of exceptionally rigid 
construction. The most important feature of any projector is 
the lamp, and the design of this has received special attention. 
All the projectors are fitted with the latest form of lamp, 
which is arranged for hand or automatic working. After 
severe tests, this type of lamp has been adopted by the 
Admiralty, to which department a very large number have been 
supplied to replace the inclined hand lamp previously in use. 

- be projector consists of a cylindrical body, 
The Projector. carrying the lamp and mirror, and provided 
with trunnions pivoted on supporting arms, 
which are secured to a revolving base. The body of the projec- 
tor is of sheet steel. Angle rings are fitted at each end to stiffen 
the body, and are machined at one end for the front glass and 
at the other end for the mirror mounting. Sight holes, with dark 
— glasses and ven- 
V tilators, are also 
fitted to the body 
and doors for 
giving access to 
the lamp. The 
` projector body is 
carried by gnn- 
metal trunnions 
attached to hori- 
zontal steel tubes, 
which are fastened 
to the end rings. 
The side support- 
ing arms are 
formed of steel 
tubes socketed at 
one end into the 
turntable and at 
the other into 
gun- metal cast- 
ings forming the 
trunnion bearings. 
The bearing caps 
are hinged, so that 
the projector can 
be removed. 

The turntable 

is in two halves, 
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Standard 24 in. Crompton Projector. 


Standard 24in. Lamp as used in Crompton Projectors. 


the upper half carrying the two supporting crutches. The 
centre steel pivot with a clamping screw secures a proper 
registration of the two halves of the turntable, and rollers or 
balls and a ball race are provided to reduce friction. The 
projector may either be mounted on a short or high base. In 
the short pattern the lower half of the turntable is extended 
to form the base; in the high pattern the base is formed by a 
coned pillar of sheet steel, fastened at the upper end to the tnru- 
table, and provided with an angle ring at its lower extremity. 

The terminals of the projector are usually attached to the 
outside of the base, but can be arranged inside if this is desired. 
From these terminals the current is led to two gun-metal or 
brass rings, and brushes mounted in the lower and upper halves 
of the turntable respectively. On the upper half of the turn- 
table are fitted two terminals connected to the brushes, and 


-from these the current is carried to the lamp by a pair of 


flexible leads. This arrangement of the connections allows 
free motion of the projector in the horizontal plane without 
disturbing the connections. 

The arrangement of the trunnions also permits a free motion 
of the projector in the vertical plane, and the standard pro- 
jectors have a range of about 30 deg. above and 30 deg. below 
the horizon. Clamping screws are provided on the trunnion 
bearings and turntable to hold the projector in position when 
required. A hand-wheel and gearing can be fitted in addition 
to control the horizontal and vertical motions, or an arch piece 
can be provided which enables the horizontal motion of the 
projector to be controlled from a distance by a cross-head and 


guide ropes. 


h е * 
The Lenses. The diverging lenses are constructed of 


lenticular strips of glass of convex form, placed 
vertically in a gun-metal or aluminium mounting, and they 
serve to spread the light in a horizontal plane, increasing 
the width of the beam. The mounting is machined to the same 
dimensions as the frame of the front glass, the diverger taking 
the place of the latter when required. Both the diverging 
lens and the front glass can be hinged on opposite sides of 
the end iing, and it can also be arranged so that it can be 
hinged on either side and used in front of the front glass, 
which is fixed in the ordinary way. To meet the require- 
ments of the Suez Canal Regulations special diverging lenses 
are required, giving a wide beam of light with a dark band in 
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„ 22 in. Admiralty Pattern ‘Crompton Prejector. 


supporting arms are of angle steel screwed. or bolted 
to the turn-table; and the switch controlling the arc 
is mounted on the body of the projector. 

This type is fitted for distant control, and the gear 
controlling the vertical and horizontal movements is 
driven by motors concealed in the base of the projector. 
The motors are water-proof, and drive the gearing 
through slip clutches, so that there is no fear of 
overwinding, and the hand gear can be immediately 
applied, whether the motors are working or not. The 
two motors are on separate circuits, aud the speed of 
each can be separately controlled over a wide range. 

The controller is provided with three handles. A 
handle on top governs the horizontal motion, and one 
on the side controls the vertical motion, while a 
switch on the base controls the projector lamp circuit. 
The regulating handles for the vertical and horizontal 
motion are so arranged that the projector follows the 
motion of the hand. ’ 

Another type of projector has been 
Field Service specially designed to meet the de- 

Projectors. mand for a ‘portable projector for 
field service. This is of similar construction to the 
standard projectors, but is mounted on a trail, a 
separate limber being provided for the carbone, resis. 
tance and spare gear. The projector is so arranged 
that it can be completely removed from the trail, the 
base being provided with adjustable steel pins for 
levelling purposes. The trail is built of sheet and 
angle steel, with the necessary cross-braces and cross- 
pieces for carrying the springs and brake gear. 
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Feeder Pillars tor Lighting & Power Distribution. 


Che Prescot Pillar. 


HE problems to be faced by engineers in designing dis- 
tributing systems for large towns frequently call for a 
high order of engineering skill. Owing to the rapid 

increase in the demand for electric power, the difficulties to be 
contended with and the foresight to be'exercised are much 
greater at the present day than when practically the lighting 
load comprised the entire output of a generating station. 
Central station engineers now are anxious "to obtain such a 
load that the greatest possible proportion of the plant shall be 
run continuously day and night. To meet the exacting con- 
ditions of current practice it has become necessary to design a 
distributing system so that the area affected by any fault shall 
be limited as far as possible, and 
that the fault may be promptly 
localised. Further, facilities must 
be provided for the carrying out of 
periodical tests with the least possi- 
ble disturbance to the supply and 
under the most favourable condi- 
tions. 

At one time feeders and net-work 
connections were brought into un- 
derground boxes or chambers, and 
these were provided with simple 
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clamped links for disconu:c- 
tion purposes. Later fuses 
were added to furnish a 
means of automatically dis- 
connecting any faulty sec- 
tion. Such underground 
boxes and chambers have 
certain inherent drawbacks, 


Circular Feeder Pillar with Cables 

and Fuses in position but with 

Doors and Cover removed. The 

Extension below the Base is sunk 
into the Ground, 
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Sectional Eievation and Plan of Circular 
Pillar, showing the arrangement of the 
various par:s. 


which it is impossi- 
ble to overcome. It 
is necessary to em- 
ploy two or some- 
times three men to 
remove the cover and 
make any chánge; 
the boxes are always 
liable to be flooded, 
and in so confined a 
space it is difficult to 
localise the action of 
one fuse to its own 
cable. Consequently 
there is always a 


Circular Feeder Pillar with Door open, 
showing Fuse Handles. 


danger of onc fuse blowing all the others, 
and sometimes the gases generated by 
combusticn of the insulating materials are 
expl-ded with disastrous results. | 

A distinct advance has been made in 
rocent years by the practice of using 
pillars above ground fitted with links or 
fuses. All the operations for testing and 
localising faults can then be rapidly per- 
formed by one man, and all the other dis- 
advantages attending underground boxes 
also disappear. The objections raised to 
pillars are that they take up considerable 
room in a crowded street, and if placed 
on the edge of the pavement are liable 
to damage from passing traffic. 

The most important requirements to be met in the design 
of a thoroughly satisfactory pillar are: Sufficient mechanical 
strength of external castings and internal fittings. Minimum 
obstruction of footways. Maximum available working space 
inside pillar with minimum external dimensions. Accessibility 
of all parts for connecting or disconnecting cables. Provisions 
for adding other cables without in any way disturbing those 
existing. High insulation under all weather conditions likely 
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The construction com- 
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| bines in a mechanical тап- Turning the hand wheel 
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) 


S the only operation re- 
quired to complete the 


circuit and to start the 
motor. You cannot hold 


the switch in whilst an over- 
load'or no-voltage condition 


ner the following : 


h D.P. Circuit Breaker. 
| (2) D. P. Iron-Clad Fuse (if 
required). 


No-Voltage Release. 
motor starts. 


(3) Special Resistance so i 
| that the motor always exists: 
starts at the first con- 
tact stud. WAIT at the first 
| | КҮ 
(4) Automatic Overload and stop until the 


| (5) Protected Carle Termi- 
| nal Box. The method of operation 


is so simpleas to be readily, 


(8) High Insulation, Strong, 


| A. REYROLLE & CO., LTD, seem, | 


Also Manufacturers of Knife and ОН Break Switches, Fuses, Wall Plugs, Iron-Clad Distributing Boxes. 
E. H. and L. Tension Switchboards, Gear, &c. И 


— — 


to arise. Freedom from liability to arc across from one cable It should be possible to do all the work from the face of the 
to another, or from any cable to the external casing or sup- pillar without any back connections. In the Prescot pillar 
ports. Safety to workmen on live pillars. The main cable the above somewhat exacting requirements are, so the makers 

i claim, satisfactorily met. The feature of the pillar is its cable 
fitting. This is designed on the now famous straight line“ 
principle first adopted by Mr. Ferranti in his cellular switch 
gears. The arrangement provides a practical continuation of 
the cable through the fittings which form the actual terminals, 
and it automatically fixes the position of each pole in ite 
correct place. Obviously the concentric cable is used, as with 
this the conductors can be tapered off into their respective 
fittings without the need for separate rubber-covered tails. 
A glance at the illustrations will at once convey the idea of 
the cable fittings and of their adaptation to either a circular 
or rectangular pillar. | 

The pillar also meets the objections on the score of pave- 
ment space and liabitity to damage by passing traffic. It has 
no back connections, and all the work can be done from the 
face of the pillar with the rectangular pattern, so that it is 
possible to place it standing against & wall, or, if necessary, to 
build it into a wall free from all passing traffic. . 

In the pillars most frequently used the cable ends are first 
brought to and sealed off in a separate chamber (usually in a 
confined space at the base of the pillàr where good reliable 
work is difficult) and then separate rubber insulated tails are 
| : | carried to the "bus bars and fuse terminals at the back of the 

Rectangular r Con РШағ showing Disposition slate panels. Tho result is that the various positive, negative 

should be joined direct cc T and neutral leads are frequently mixed up in such a way that 

ere without necessitati its fitting in the pillar and sealed a failure in one cable is almost bound to extend its effects to 

oote tails of an 1 ng the use of rubber covered or other the othera, and in any case, it is hardly possible to make any 
n inflammable or perishable nature. changes or extensions without interruption to the service. 
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In the Prescot pillar, which is made by the British Insulated & 
Helsby Cable Company under Downe's patents, the actual feeders 
and distributing cables are brought 
direct to the fuse terminals on the face 
of the pillareffectively sealed in position 
and isolated from all the remaining cables 
in the pillar. Each set — positive, negative 
and neutral forms a complete and 
separate unit, and it can be removed 
as a separate unit without in any way 
disturbing the rest of the connections. 

From the foregoing descriptions and 
illustrations it will be evident that the 
Prescot pillar solves the most difficult 
problem of distributiou from this type 
of street station, that of the entrance 
of the cables into the pillar and their 
connection to the distributing bars. 
The workman, under emergency con- 
ditions, is also adequately safeguarded 
by the general convenience of the cable 

arrangements. 

The patentees of the pillar are 
Messrs. К. S. Downe and A. S. Black, 
the chief and the assistant engineers 
respectively to the Southport Corpora- 
tion, who evolved the idea from a 
valuable and fruitful experience of 
electrical distribution. 


The Cable fitted with 
Fuses and Contacts 
ready to clipinto position 
inside the Pillar, 


Commercial Development of 
Central Stations. 


S we pointed out last month under the heading of 
“Neglected Opportunities," there are many ways in 
which the merits of the electric service can be brought 

to public notice. The meter is a constant source of attraction 
and might be used to remind the customer that something 
— more can be done with electrical energy than 
Publicity. the lighting of lamps. Why not provide a 
emall brass frame into which a card might be 

dropped by the meter reader each time he calls? The lie-on- 
your-stomach-and-hold-a-match-at-arm’s-length location for the 
meter would not be conducive to this form of publicity, we 


BLOMFIELD STREET, 


LONDON WALL, EZ. G. 


know, but in the many shops in which the meter board is 
always in sight it would answer the purpose. This is just a 
suggestion to be acted upon where meter positions will justify it. 

Then there is the meter book or card. Why is this left 
speechless when it might convey much in a few words concern- 
ing the advantages of electrical apparatus ? A little more spent 
on the printing of these accessories would keep the department 
constantly “talking.” Without reducing the sale of electrical 
energy to the level of the methods adopted by grocers and 
other tradesmen, the station engineer might do worse than 
give away a good almanac at the year's end to his best 
consumers. There is limitless scope for making the design 
of his gift appropriate, and the station will be assured of 
effective publicity for the next 12 months. The almanac 
can be procured at any desired cost, and for even a 
small outlay a very suitable design may be obtained. If the 
engineer is in any doubt as to the right course to adopt 
in this matter, let him set aside the amount he feels he can 
spend, and obtain estimates and samples to cover that sum. 
The wording on the almanac should present no difficulty, and 
if an ornamental border is required for the illustrated matter 
it can usually be prepared by the printer, who will usually 
have, or can easily obtain, special material or a selection of 
designs for this class of work. 

In other directions publicity can be secured, such as by 
means of small pocket novelties shaped like the common articles 
of electric service. A lamp bulb, for instance, in aluminium 
or celluloid, with the name of the station and rates for energy 
on one side and a calender on the other. An electric motor is 
a suitable and novel form for making in miniature, and can be 
made up so as to form a perpetual calendar by revolving the 
armature. We have seen excellent examples of the kind of 
device we rcfer to. 

Then there is always the well-known and very popular 
glass paperweight with an electrical design glued on the 
base, the always useful blotting pad, and the ever-ready 
* Memoranda Remembrancer." | 

These are but a few more of the means at the disposal of 
the engineer for advertising the service. Half an hours 
thought will bring to mind a dozen other little ways in which 
the commonest accessories of the system can be turned to good 
account, and—what is most important—at comparatively small 
expense. 

Now that publicity departments are being 
organised for central stations much is being 
written about the “systems” which should 
be adopted to smooth out the supposed difficulties confronting 
those responsible for their conduct. Already we have noticed 
recommendations for the establishment of elaborate depart- 


Too much 
System. 
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mental schemes to bring cus:omers on to the mains. A com- 
mercial engineer, a few assistante, one or two stenographers 
and numerous canvassers are to comprise the staff of tho new 
department, and complicated ‘clerical machinery" is to be 
installed, presumably to represent that all.saving term “ orga- 
nisation.“ At first blush this looks very businesslike and 
convincing. Half a dozen good offices, furnished with “system” 
cabinets, revolving chairs, roll-top desks and daintily carpeted, 
make a brave show, and it is pleasant to hear the click of the 
typewriters ; but does this bring busine:s ? Is there not rather 
too much of this kind of thing in commercial circles now-a- 
days? We are getting so “card indexed and vertical filed ” 
that we really have no time to attend to business. 

Station engineers must beware of too much system. It is 
possible to clog up the departmental mechanism with it to an 
extent that half the time of the staff is spent in making and 
seeking useless records. We would specially raise a note of 
warning against so-called **system devisers ” for publicity depart- 
ments. Whether these come as representatives of business orga- 
nisation firms or as commercial engineers makes no difference. 
They have but an imperfect knowledge of the requirements to 
be met, and can only advise on the application of certain 
"methods" to the peculiar needs of the case. The engineer 
will do far better to commission the services of a good engineer 
with some commercial knowledge to develop the businoss side 
of the undertaking. Such a man will want no assistance at all 
at the outset, and would scorn the very often useless impedi- 
menta of so-called time and labour-saving systems. When he 
finds the work too much for him he will consider the question 
of offices and a certain amount of organised method.” Many 
of the schemes we have been consulted upon have involved 
heavy outlay and constant attention to keep in working order. 
It is folly to hamper the undertaking with clumsy centralised 
systems when the class of work requires something entirely 
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opposite. The details which a commercial engineer needs to 
have at command are better rendered available by himself than 
by a clerical staff which can only be equally efficient after 
personal training by the engincer. The work is too specialised 
to require elaborate treatment by non-competents, and a good 
man can always get business without complications of system 
and over-interference from a central department. 

Judging by reports from all parts of the 
country during the past month good use is 
being made of local exhibitions, which remain open a weck or 
two in a district. "These displays of electrical apparatus un- 
questionably help to make these goods better known, but they 
do not always carry conviction. It seems tous that an attrac- 
tive lecture will correct the deficiency and impress the value 
of electrical energy in a more impressive and lasting way. 
The public cannot always understand the literature distributed 
at exhibitions, and this is particularly the case with those 
visitors who have not used olectrical energy at all. 

Propaganda work of this kind is very necessary to the 
popularising of tho electric service, and we think it can only 
be effectively carried out by judicious lecturing. "There is an 
abundance of material to work upon. Only a smart lecturer 
is required, who knows his subject and can handle“ an 
audience, and a modern biunial lantern with which good 
pictures can be projected on to a large screen. Booklets can 
be distributed at the close, and a few iostructive electrical 
manuals might be on sale. Admission should be free. If 
tickets were issued, application for these could be invited by 
advertisement or circular. This list of applications could be 
supplemented by another list prepared at the lecture hall, 
and would well repay the cost of tho lecture, because these 
lists would be an accurate index to those in the district in- 
terested, or likely to be interested, in the uses of electrical 
energy. 


Lectures. 
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€ ditorial. 


N another page will be found some particulars of the 
O methods adopted in the English textile districts 
when placing contracts for the equipment of new 
mills. Briefly, the arrangement is to give contracts for the 
mill equipment to firms taking up the greatest number of 
shares in the undertaking to which the 

Cotton Mill equipment is given. With such a process 

Engineering. аз this in operation it is not difficult to 

see how so many of the new mills come 
co be fitted out with old-fashioned steam plant for driving 
purposes. When we say old-fashioned we do not refer to 
the engines used, because, in most cases, the particularly 
ancient but peculiarly economical beam engine, and also 
the horizontal engine, are no longer installed. We have 
noticed the use of medium-spced vertical engines which 
save floor space and reduce the cost of buildings, so that 
the textile millwrights have moved with the times, even 
though they secure business by subsidy and are more ог 
less certain of orders. But with business-getting methods 
in this state how can the electrical engineer hope to 
speedily convince the textile manufacturer of the value of 
electric driving? The dealing in shares presents a species 
of competition into which it is difficult, if not almost 
impossible, for the electrical manufacturer to enter. Even 
if he were disposed to do so, much time and money would 
be spent before he could “ play the game” as successfully 
as his rivals, 

From what we can gather, the bulk of the business for 
new mills is carried out on this system, and very compli- 
cated methods must be in vogue for ascertaining the 
prospects of dealing and negotiating when some new factory 


is projected. It will take years to break down a system of 
this kind. The local engineers are all battening on the 
new mills and practically occupy an unassailable position. 
The case for electric power may get a fair hearing, with 
some chance ef the adoption of the system, if the financial 
interests are “ pooled” or “ held” by a small group of men 
and not spread over a large number of textile interests 
which embrace even the operatives themselves. 

Electric driving is wanted badly in Lancashire and 
Yorkshire, and it must be disheartening enough to 
have to break down what seems to be an almost 
natural prejudice in some quarters against the electric 
drive without encountering difficulties which are almost 
insuperable. Judging by the present position of affairs 
the local mill engineer will need to be converted into 
an clectrical manufacturer before the textile mills in 
this country become in a fair way to be driven by electric 
power. 


Electricity Supply and its 
Ceading Exponents. 


Robert Stewart Bain, C. A. 
АД "а the interesting group of electricity supply under- 


takings which are responsible for the illumination of 

the Western districts of London the London Elec- 
tric Supply Corporation (Ltd.) has a history which stands out 
conspicuously alone. All the London electricity companies 
have had their vicissitudes, their pariods of anxiety, their full 
share of Fortune's tears and smiles; but no one of them has 
experienced thoso oft-repeated blows which cruel Fate seems 
always to reserve for those least deserving of its special atten- 
tion. There never was a bolder scheme of electrical generation 
and distribution, nor one more bravoly launched, than that for 
which the promoters of the London Electric Supply Corporation 
stood sponsors; but, despite the many features of the scheme 
which apparently made for immediate success, and despite the 
concentration of skilled effort—nay, of genius, it may be said 
—many onlookers, ourselves among the number, who watched 
with acuto interest and concern the varying fortunes of this 
p'oneer enterprise during its early yeara, frequently had good 
cause to wonder how s5on the end must come—how soon the 
public-spirited and ab'e men who were directi ng and managing 
the venture would throw up the sponge and cry “ Peccavi.” 
But these men were made of stern stuff, were convinced, in 
spite of appearances, that ultimate success—we might say 
ultimate victory —would come. And they were right. 

Tt was as far back as 1885 that the initial step was taken 
by Sir Coutts Lindsay, then proprietor of the Grosvenor 
Gallery, to inaugurate, in the form of an electricity gene- 
rating station for lighting the Gallery electrically, the  enter- 
prise which eventuated in the London Electric Supply 
Corporation. The success of the Grosvenor Gallery enter- 
prise introduced Мг. S. Z. de Ferranti (who had already, although 
only a very young man, gained a name for himself in connec- 
tion with the design and manufacture of electrical machines of 
large capacity) to Sir Coutts Lindsay, and Mr. Ferranti became 
engineer to the Grosvenor Gallery Co., and to a joint-stock com- 
pany formed immediately afterwards called Sir Coutts Lindsay 
(Ltd.). This was in 1885, and not long afterwards a generating 
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station was built at Deptford, some of the Ferranti plant then 
installed being in work to this day. In 1887 a powerful 
group of scientific and able men, including Lord Crawford of 
Balcarres, who became chairman, Lord Wantage, Sir Coutts 
Lindsay, Hon. Reg. Brougham, Mr. Francis Ince (a partner 
in the firm of Ferranti, Thompson & Ince), Mr. Ferranti and 
others joined in establishing the London Electric Supply Cor- 
poration. The capital of the company was £1,250,000, and the 
enterprise was by far the most important and ambitious of 
the electricity undertakings established in the metropolis to 
give a public supply of electric energy. The area of the 
company’s operations included the whole of Deptford, South- 
wark, Bermondsey and Chelsea and part of Westminster, 
tho parishes including St. James, St. Georges, Hanover 
Square, Westminster and St. Martin’s, Lambeth, Greenwich, 
Finsbury and Camberwell. It was part of the scheme to 
enlarge the station at Deptford for a capacity of 2,000,000 
8c.p. lamps. This work was proceeded with and accomplished 
in 1889. 


This period introduced to the electrical industry the subject 
of our sketch, Mr. Robert Stewart Bain, whose name stauds out 
prominently from the very commencement of his association 
with the undertaking. Those amongst us whose acquaintance 
with the inner working of electricity supply is both long 
and intimate recognise his persistent good work in bringing to 
final success an enterprise which has withstood a remarkable 
series of misfortunes and rebuffs. Mr. Bain has been too com- 
pletely occupied in his laborious task to have become well 
known, or his services to the industry to be fully appreciated, 
outside the sphere of his work, and we have long desired the 
opportunity to include a sketch of his career amongst the roll of 
those whose association with the development of the industry 
we have placed on record in these and other pages. It is only 
now, when the heavy, weary work of pioneering the London 
Electric Supply Corporation to success has been achieved, 
that we have been able to gather together a few notes of Mr. 
Bain's career, which we are very pleased to be able to place 
before our readers. That these notes include a sketch in brief 
of the history of the London Electric Supply Corporation is 
not surprising, for Mr. Bain’s career for nearly 20 years has 
been bound up with this pioneer enterprise. 


Qualified as a chartered accountant in tho offices of Messrs. 
Monkhouse, Goddard & Co., of Newcastle-on-Tyne, from 1877 
to 1882, Mr. Bain laid the foundation of an extensive com- 
mercial experience in connection with the auditing of com- 
mercial and professional accounts, comprising shipbuilding, 
ship-owning, engineering, banking, municipal, parliamentary, 
colliery, &c., accounts. In the latter year he successfully 
passed the final examivation of the Institute of Chartered 
Accountants, and in the same year was appointed chief 
accountant to Sir James Laing & Sons, one of the largest 
firms of shipbuilders and ship-owners in the north of England, 
where, in. addition to the supervision of the whole of the 
accounts of this great firm, he had the management of a fleet 
of steamers trading to all parts of the world. It was after this 
valuable experience that Mr. Bain was appointed chief 
accountant to the London Electric Supply Corporation (Ltd.) in 
June, 1888, a time when the company’s generating station was 
situated under the old Grosvenor Gallery. The London com- 
pany, which had been incorporated the previous 25th of August, 
passed through many vicissitudes, as we have said. Its opera- 
tions even then extended from Regent's Park in the north to 
Westminster Bridge in the south, and from the Law Courts in 
the east to Kensington in the west, supply being carried on by 
means of overhead cables. Among the vicissitudes we have 
referred to two may be particularised—viz., the fire which 


burned down the company’s Bond-street station and the 
transfer of the works to Deptford in the early part of 1889. 
An event of great importance to the then emancipating 
electrical industry was the long inquiry held by Major Marindin 
during 1889 in connection with the apportionment of the 
districts in London to the various companies who had up to 
that time obtained provisional orders. Mr. Bain attended this 
inquiry daily and was able to tender much valuable assistance. 
He also followed with great interest all Mr. Ferranti's famous 
experimenta in connection with the generation of electric energy 


at a pressure of 10,000 volts and transmitting it at this 


pressure between Deptford and London. In connection with 
this novel enterprise the London company had, under Mr. 
Ferranti's guidance and design, to manufacture the mains by 
which the energy at this high pressure could be transmitted, 
there being at that time no mains on the market capable of 
dealing with so large a system of supply. Mr. Bain accom- 
panied Mr. Edison on his historic first journey to Deptford in 
1890, when “the Wizard of the West” predicted the failure 
of the system of supply at this high pressure. 

In 1892 Mr. Bain was appointed secretary of the company, 
in addition to his appointment as chief accountant. It was about 
this time tbat the London company first begau to experience 
very serious financial difficulties owing to its capital having 
become exhausted in connection with the bold scheme it had 
started. These financial difficulties culminated in 1894, when 
the company could no longer pay the interest on s debentures, 
the whole of which were held by Lord Wantage. In fact it was 
an open secret that Lord Wantage was offered an amount equal 
to about a quarter of his nominal holding in the company and 
that he was urged by many to accept this offer and “cut his 
loss.” He, however, asked Mr. Bain to prepare for him a report 
on the whole position of the company. On receipt of this report, 
which, amongst other matters, dealt with the potentialities of the 
company (whose area was larger than that of any other London 
company), and advised him against. selling his interest, Lord 
Wantage entered into possession of the undertaking as sole 
debenture-holder, and did Mr. Bain the well-merited honour 
of appointing him Receiver and Manager for the purpose of 
carrying on the business on his (Lord Wantage's) behalf. This 
was a very notable recognition of Mr. Bain's services, and the 
result fully justified Lord Wantage’s :onfidence in Mr. Bain’s 
judgment. At the expiry of the first six months after Mr. 
Bain’s appointment the company’s financial position underwent 
a change. The revenue account, which had previously shown 
a deficit, now presented a considerable surplus. This improved 
position continued; the profit each year becoming greater, until 
in the early part of 1898 Lord Wantage called the shareholders 
together and handed them back their undertaking in a 
flourishing condition, all arrears of interest having been paid 
off as well as all the loans which Lord Wantage had advanced 
for carrying on the business during the receivership. Lord 
Wantage’s generous action was regarded in the City of London 
as almost unique. At that time Lord Wantage’s investment 
had appreciated in value to the extent of a quarter of million 
sterling. 

On the re-organisation of the company in the same year 
Mr. Bain was appointed to the position of managing director, 


and Lord Wantage and two other of the directors and largest 
shareholders in the company, at the meeting of share and 


debenture-holders, in supporting Mr. Bain’s appointment, 
said :— 

* There was no question that Mr. Stewart Bain had retrieved 
their property; and it was, in fact, to Mr. Bain that they owed 
their present prosperity.” 

The history of the London Electric Supply Corporation has 
been, as we have said, a long weary struggle against, adversity, 
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and those who have been connected with it since its inception 
have had a very hard task to redeem it from inglorious failure. 
For years it was a bitter struggle; but to-day the company is 
reaping the fruits of the early and continuous efforts of its 
management. All credit must be given to Mr. Ferranti, who 
conceived this bold scheme and pergevered with it in the face 
of adverse criticism ; to the enthusiastic and plucky manner in 
which the Board of Directora (amongst whom were the Earl of 
Crawford and Lord Wantage), in supporting Mr. Ferranti in 
his efforts, not only with their moral support but with that 
financial: support which was essential to the success of the 
scheme; and to Mr. Robert Stewart Bain, whore patient, strenuous 
labours have contributed so much to the success which the 
entire industry is pleased to acknowledge. With the company 
in emoother water, the subject of our sketch had more time at 
his disposal; and, with the splendid rosults which he had 
achieved on Lord Wantage's behalf in this case, it was not 
surprising that that noblemau continued to consult him and 
entrusted him with the carrying out of large financial operations 
on his behalf down to his lamented death in June, 1901. 


Dotes and Observations. 


1.—Rew Mis tor Qu. 


T wasraining. That steady downpour which only the textile 
| areas of England can produce and which makes an already 
gloomy industrial district still gloomier. I persuaded one 
of my friends, a Councillor in a small township near Man- 
chester, to accompany me through a large cotton mill, approach- 
ing completion in his district, a factory which was (so he told 
me) the very latest thing of its kind in the County Palatine. 
Tt was Sunday, and we had to walk some two miles to the 
mill, as the electric саг service did not reach its 10 minute 
normal on that day. The prospect was deadening and 
depressing in the extreme. The mill lay off the main road, 
and we traversed a narrow paved street flanked with dark; 
squalid houses whose “living room » doors gave on to the 
pavement. A glance into these meant a peep at the sordid 
side of that industrialism of which England is apt to boast. 
At the end of the street we waded, dabbled and splashed our 
way towards the mill entranc?. 
No electric driving,” I said, glancing up towards the tall stack. 
“Not yet awhile," came the reply. “ There are only two mills 
driven by electricity in Lancashire and they are miles from here.” 
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We were on the ground floor by this time, and I stopped near the 
door. “ Electric lighting," I observed, twirling off the cover of & 
tumbler switch. 

Oh yes, we believe in that; but the dynamo is driven off the 
shafting.“ | 

„Cheap enough switches," I said, as the brass cover required 
some coaxing home. 1 

« We must economise where we can," was the rej oinder. ‘‘ These 
mills are built on the share principle.“ 

So ik I take up enough shares I can do the electric lighting?” I 
suggested. 

* Certainly, if, as you say, you 89 to the right number of shares." 

We had reached the centre of the long, low room and were almost 
deafened by the sharp blow of & hammer on metal. 

« Millwrights erecting shafting,” I observed. 

A mechanic was halloing to his mate on the other side of the 
wall through which a length of shafting was to be run. 

“That looks a ticklish job," I shouted, as the hammer got to 
work again. 

„They don't mind,” said my companion. They’ve been doing 


' that kind of thing all their lives.” 


One or two of the men certainly looked seasoned enough, and 


were a bad advertisement for the tod old at forty " movement. 


A few rows of ring frames made up the equipment of the room, 
and we stopped to examine one of them. Overhead were the hangers 
for the shafting, but nothing else was in position. The driving 
pulley was not, however, difficult of location, and opposite to it I 
took my stand. 

“ An electric motor would fit snugly here," I began, pointing to 
the fast-and loose pulley and the throw-off gear. Just room to 
take the size motor to drive the frame. You could build it upon 
the driving shaft and save gearing.” 

I had intended, of malice prepense, to deliver myself on the electric 
drive. 

“ Come over into the engine room," interjected my guide. І can 
show you how we drive from there. We take a lot of pride in our 
steam engines." 

Through a narrow door and round the nose of a huge bearing 
block, and the steam engine came in view. 

Isn't she a beauty,” whispered my friend. 

“Ugh!” I gasped. “ What waste; what wicked waste. Time, 
money, energy just thrown away үм 

I dodged a flying trowel, and balanced myself on a plank over the 
condenser pit to get a better view of the valve gear. 

« Local maker," I observed, pointing to the nameplate, when we 
had scrambled round to the other side of the engine. 

“ Rather,” with emphasis. It's all local. None of your American 
stuff goes into these mills." 

« Of course. I had nearly forgotten the share bogey,” I said at 
last, after keeping him waiting for the appreciation which he would 
fain have elicited from me. 

„Bogey. What do you mean? he almost gasped. 


I had been working myself up since he dropped the hint that the 


mill equipment was a matter of local subsidy. When I came within 
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sight of the flywheel and the rope race, I turned sharply on my 
companion and said : ; 

“Of course it's a bogey. All this antediluvian machinery and 
gearing you have had put in because some tuppenny engineer in 
the district buys your shares. What does he care for clean streets 
and smokeless skies as long as your mill goes up and starts making 
money? 

R We should not build at all if we had no support in this way,” 
he replied. ‹ The share system runs the entire gamut of the scheme, 
from the architect, through the contractors, to the operatives them- 
selves, When this mill starts up the best ‘shops’ will go to the 
men taking up the most shares. It is nothing new to this district. 
We have done it for years." 

: M ae the pity," I snapped out. Lock at that rope race and 
nid s What is the use of providing you with the means for 
like ds Dad if here in the twentieth century you put up things 

: x ve used them for years,” he repeated automatically. 
E What R will, apparently, continue to do it," I said. 
Кеа into "d chance has the electrical engineer of getting his 
Shin e mills he 18 most anxious to equip—the new ones— 

$ кы jobbing engineers take the business from under his пове?” 
ed е shares in the mill," my friend replied. ‘It’s 

js 5i oe business, aniwe pay from 6 per cent. upwards.” 
the polit e ink he'll do that,” I replied, “ though that is hardly 
sod дет | ntil you see these mills driven by electricity how can 
the ipa aith in the new system ? With your present methods 

Т i trical engineer cannot even make a start 

I pba coi engine!" I heard at my elbow. 

“Let m no reply, and had to change the subject. 
the iuc "E Hk Tope race," I said, and he steered me round 
from which " Я ywheel once more. We reached a small door 

e rim of ie баром and pulleys were distinctly visible. 
above our head ee would be about 10 ft. wide and high 

5 were the girders spanning the well and forming 


supports for the main bearings of the shafting on each floor of the 
mill. 

“ What folly,” I said, pointing up to the giddy height where half 
a dozen workmen were shifting a bearing block into position. Why, 
you might have had motors where those pulleys are going, only on 
the inside of the mill instead of the outside. Your engineers are 
foolish enough to continue with the single engine drive, and when 
they do come round to electric power it will be all the more difficult 
to adapt it to the old conditions." 

„But you could put in a motor in place of the steam engine, I 
suppose? ” queried my guide, who was now becoming interested in 
my remarks. 

Of course we could, but what advantage do you reap from elec- 
tricity then," I retorted. “ We want to give you a motor on each 
floor at least, but preferably one on each machine. All your eggs 
are now in one basket, and would still be with a single motor drive.” 

" Yes, but we are taking Carnegie's advice and watching that 
basket," he rapped back. 

I turned away from the rope race, taking no pains to conceal my 
disgust. On the next floor we got among the carding engines, and 
& positive maze of belting and shafting. 

“ Don’t,” I said, holding up a warning hand. Don’t tell me 
anything. Give me a moment to take it all in." 

I felt bound to check the enthusiasm of my councillor friend, 
because I knew he had worked in a mill himself, and this had been 
his particular location.“ I sidled through the narrow gangways 
between the machines and mapped out the positions for the motors 
as I would have had them. 

“ Here," I said, right on the drum shaft where the pulley is, 
and nowhere else.“ I might as well have held my tongue. My 
friend was standing beside a pillar, looking up at а pulley wheel and 
stroking the inside of the belt almost affectionately. He motioned 
me over to him. 

* When I worked in a mill, 25 years ago,” ho began. 

“Oh! cut the family history, I said. 
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«I was taken up" (he dreamily continued) by а strap to the 
ceiling and wedged between it and the pulley. But I am here to 
tell the tale. When I get beside. а top-drive step like this "—he 
twirled at the belt“ I can see the force of your argument about & 
motor to each machine." 

« You would certainly have been denied an exciting experience, 
had the motor drive been in vogue then," I said encouragingly. 

« Exciting does not describe it," he answered. But not every 
operative has my luck. Belts and gearing are not particular what 
they take hold of, and generally they get more than they are 
wanted to.” 

I got him over to the carding engines again, and explained how 
the electric motor could be applied directly to each machine. He 
became almost enthusiastic then, but at the finish dragged in the 
local engineer and millwright again. 

„ What ara we to do with all these men who have served us so 
long and built up the cotton industry for us? 

We had mounted to the roof of the mill by this time, and he 
pointed out the shops, dimly visible below, of several small engineers 
who undertook mill equipments. 

“They must adapt themselves to circumstances,” I answered 
quietly. “ Тһе electric drive is bound to come, and if they are 
stupid enough to adhere to the old methods they must go to the 
wall. We can’t make a clean sweep of them, and we don’t want 
to. During the process of conversion, which from what I can see of it 
will mean the gradual introduction of small motors into the mills, 
these engineers of yours will have time to consider the best plan by 
which they can either remain in the field or conveniently vacate it. 

He swung the wet from his umbrella and re-entered the mill 
under the sprinkler tower. Where will the electric power come 
from?” he asked, as we descended the stone staircase. 

“From large generating stations all over the county, and be 
transmitted by overhead and underground cables to the mills,” I 
replied. 

„Why not make the power on the mill site?” he asked. 

« Because it will be cheaper to buy motors and take current from 
the mains passing the mill door." s 

44 Well, it won't be yet,” he said, when we were once more out- 
side. “Your difficulty will not be with the motor drive, but with 
the local engineer.” | 

« Looks like it," I said, pointing to the stack, as we parted at the 
street corner. W. E. W. 
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М that electrical engineers generally appreciate the 


necessity for testing mains and apparatus the need for 

a set which can be employed for almost every kind of 

test likely to arise is accentuated. The measurement of re- 
sistance and insulation are commonly required, aud portable 
gets are available which permit such tests to be made, but 
ohmmeters are not made suitable for current or voltage 
measurements, and therefore separate instruments must be 
employed. The fact that a single indicating instrument, such 
as a low-reading voltmeter, can, with suitable accessories, be 
adapted for the measurement of current, voltage, power, 
resistance and insulation, may be taken advantage of for the 
production of a combined testing set, with which all these 
distinct measurements can be severally made. Thé "Century" 
testing set, introduced by Messrs. Elliott Bros., of Lewisham, 
London, S.E, is designed to utilise the property of a low- 
reading voltmeter for the purposes indicated, and since its 
introduction it has proved so successful that the makers have 
slightly re-designed it and brought it up-to-date. The volt- 
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meter used has a scale of 150 divisions, and is quite dead-beat, 
all temperature variations being compensated for by Campbell’s 
compensating device. By the employment of suitable shunts, 
which are sent out with each instrument, measurements can 
be made as follows :— 

Current from 0°0002 to 600 amperes (or higher with suitable shunts). 

Voltage from 0:001 to 750 volts (or bigher with additional multi- 
pliers). | 

Power from 0:000002 to 450 kw. 

Resistance from 0:000002 ohm upwards. 

Insulation up to 0 megohms. 


CENTURY TEST SET No.6434 . 


The K. M. F. at ends of lesds when connected to terminals marked “Volts” or “ Amperes,” 
with the plug in the socket marked M.V. is 0-128 volt to give foll scale deflection. Therefore 
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The RESISTANCE of the millivolt circuit at the far ende of the leads when these are con 
to the terminals marked “volte” is K . . and when connected to the terminals marked 
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and 0-079 Amps. on the ampere aide, 


The Sk--ts are all set to give 0-125 volt fall with maximum: current. 
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The Instrument is arranged with two scelos, the lower of which is for reading millivolts only: 
all other ranges should be read on the top acale. No correction is necessary for temperature ss 
the Set is provided with our Patont Temperature Correction Device. The leeds supplied must 
be used as the ampere ranges are calibrated with them : 

[. NOTE.— Before putting pressure on the volt termiocsla, see that tbe travelling plug is im the 
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We give an illustration which shows the complete indicating station engineer’s point of view, бше. the matter of pro- 
instrument in case, and the shunt also in its carrying case. In curing a satisfactory outfit is one of more than ordinary 
the same box as the instrument are two smaller shunts, the importance. 
voltmeter resistances and the flexible leads. The larger shunts, As regards the general electrical engineer, the man who 
of which there are two, are somewhat heavy, and these are put makes occasional tests, it is obviously most convenient to him 
up in a separate case. The smaller shunts, although carried to have at disposal a testing set which in itself will meet all 


with the instrument, are not 
an integral part of the case,and 
when the set is being used are 
removed from it, as shown in 
the illustration. We also re- 
produce a facsimile of the table 
of constants which is fastened 
with a celluloid front inside 
the lid of the instrument case. 

The disposition of the parts 
of the testing set is such as to 


facilitate the making of the 


various tests, and the instruc- 
tions are so complete that no 
difficulty should be exper- 
Тепсей in the use of the set. 
The very wide range provided 
for in the different measure- 
ments possible with the instru- 
ment should make it of value 
as а general testing set. 

Now that the winter is 


CENT 
* TEST ът No 


Century Testing Set with Instrument and Shunts in casrying cases complete. 


approaching the need for the constant use of a testing set his requirements without the need for utilising special addi- 
on the distributing system of a central station becomes almost tional instruments. The Century Testing Set would appear 
essential to the giving of a continuous service. From the to meet these requirements in almost every particular. 
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Electrically Driven Cold Rolls. 


HE large electric motor may be said to have firmly 
established itself for the driving of heavy machinery 
which at one time was operated entirely by steam. 

At its best the use of the steam engine was almost always in 
the nature of a compromise, and the manufacturer adhered to 
it because there was nothing better available. It is true he 
has had perfect faith in the steam engine, but it сап only be 
presumed that this arose from the want of a more efficient 
substitute. Where steam has held practically undisputed 
sway—as, for instance, in large rolling mills—the problem of 
convincing the manufacturer that electricity is superior to 
steam is a more difficult one. Не is not generally prepared 
to test the question, and argument alone is useless. The first 
installation is the main obstacle. Once a prejudice has been 
broken down 
and the actual 
plant instal- 
led the advo- 
cate for elec- 
tric power, be 
he the manu- 
facturer of 
the apparatus 
or the sup- 
plier of elec- 
trical energy, 
has some- 
thing tangible 
to work upon. 
Wecan take 
no better ex- 
ampleto illus- 
tratethis kind 
of difficulty 
than the rol- 
ling mill. 
Rolling-mill 
work is well 
known to im- 
pose more 
severestresses 
upon its 
driving me- 
chanism than almost any other power-using apparatus, and 
the successful introduction of electricity for this purpose 
marks a distinct and definite advance in the practical 


applications of electrical energy. A plant recently converted. 


to electric driving is that of Messrs. W. Lewis & Sons, 
whose well-known tin-plate works are situated at Gor- 
seinon, South Wales. To furnish the necessary energy, a 
private generating plant has been installed, which includes 
a 200kw. Peebles alternator, driven by a Belliss engine, 
and supplying three-phase current at 550 volts and 50 cycles 
for the operation of the mill motors. | 

An excellent idea of the general lay-out of the plant will 
be gathered from the illustration which we give above, and in 
which the arrangement of the motors and their compact situa- 
tion in relation to the rolls can be distinguished. The cold 
rolls are arranged in four trains, each train consisting of three 
pairs of rolls, driven through single-reduction (5 to 1) machine- 
cut gearing by a 50 H.P. slow-speed Peebles induction motor. 
These motors are of the bed-plate type and of specially massive 


View of Four Rolling Mills, driven by 50H.P. Slow-speed Induction Motors, 


construction, to enable them to withstand the heavy shocks 
of the service. They give their rated output continuously 
with a temperature rise of less than 70°F., and run at a con- 
stant speed of 240 revs. per min. They are also designed with 
a heavy starting torque, so that the rolls are run rapidly up to 
speed in spite of their great inertia. Overloads of above 100 per 


cent. for short periods can also be sustained without injury, so 


that there is no liability for the motor to be pulled up by 
the work. 

Considerable diffieulties are introduced with the power 
problem in rolling mills because of the enormous momentary 
effort requirel t» set the rolls turning, especially after they 
have been idle for some time. To surmount this difficulty it 
was considered advisable in the present case to instal a separate 
motor to over- 
come the ini- 
tial inertia. 
This motor is 
fixed at the 
end of the 
room and is 
geared to а 
longitudinal 
shaft under 
the floor, run- 
ning at 100 
revs. per min. 
On this shaft 
are fitted 
four worms, 
sliding on 
feathers, so 
arranged that 
anyone worm 
may be 
thrown into 
gear with any 
one mill, and 
bring it up to 
a speed of 2 
revs, per min., 
thus over- 

| coming the 
initial inertia. The main motor then takes up the running and 
brings the rolls up to full speed. 

It is notable that in designing this installation Messrs. Bruce 


Peebles had no exact information upon which to base their 


caleulations, as the old slow-speed engines were fitted with 
large flywheels, and, moreover, drove other plant besides the 
cold rolls. Their general experience of motor application 
work, however, proved of great value, as is evident from the 
fact that the power used is found to be within 5 per cent. of 
the calculated figures. The power required to drive the 12 
sots of rolls is 150 B.H.P. at full load, or 12:5 B.H.P. per pair 
of rolls, which is extremely low. Further, owing to the 
exceptionally steady drive, the output has been iucreased by 
25 per cent., and now'stands at 4,000 boxes per week. The 
rolls are 18 in. in diameter, their lengths varying from 24 in. 
to 46 in. to suit the different sizes of tin plate. 

In conclusion, it may be added that a marked improvement 
is evident in the quality of the product, the work being cleaner 
and better in every way. 
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Che Angold 


HE flame arc lamp has certainly made a remarkable Jeap 
T into popularity, and it is deservedly favoured by both 
large and small users of arc lamps. For shop lighting 
it has at the moment no equal, and judging by the attention 
paid to those trading establishments fitted with these new illu- 
minants they are unquestionably attractive from a business- 
getting standpoint. | 
The introduction of the flame arc has quite readjusted the 
question of the relative merits of electricity and gas, in favour 
of the former, without leaving a loop-hole for the latter to get 
in edgeways. | N ' 
The flame arc lamp is the product of considerable research 
on the part of the chemist and metallurgist, and care expended 


Two Views of the “ Angold ” 
Flame Arc Lamp, | 


The working parts are exposed | 
in the left-hand illustration, and \ 
the absence of any clockwork will | 
be readily noticeable, A portion 

of the magazine is also visible, 
together with the feeding mecha- 


— / 


nism. m 


by the manufacturer. The colour of the light depends upon 
the carbong entirely, and it is with these that the chemist is 
Concerned, The lamp maker has probably a more difficult 
task because the extreme length of the carbons used in the 
first lamps increased the difficulties of putting a suitable lamp 
on the market. The fact that the carbons must be above the 
arc also Introduces modifications which tend to complicate 
‘omewhat the mechanism of the lamp. To reduce the length 
of the lamp shorter carbons are used and inserted in a maga- 
ane arranged to feed down a new pair of carbons as the old 
ones burn out, 

The Angold flame arc lamp, as manufactured by the General 

бейте Co. at their Manchester works, is a new pattern lamp 
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of the magazine type, into which certain new features have 
been introduced. By the use of a magazine the life of the lamp 
is extended to 40 or 50 hours with one trimming, it beipg 
possible to charge the lamp with eight pairs of carbons, seven 
pairs in the magazine and one pair in the burning position. 
The overall length of the lamp is 2 ft. 8 in., a considerable 
reduction on the vertical height of flame lamps without maga- 
zines. Suitable feed mechanism of the converging type is 
employed to control the arc, which is deflected downwards by 
à local magnetic field. As with flame arc lamps generally the 
light emitted is unobstructed by the shadows of carbons or 
guide rods. There is no clockwork in the Angold lamp, and 
the control arrangements automatically correct any tendency 
of the positive and negative carbons to burn unevenly. When 
one pair of carbons is burned out the stumps fall to the bottom 
of the globe and the next pair comes into position, the new 
are being struck in from three to four seconds after the first 
are goes out. Sliding plates and rubbing parts in the neigh- 
bourhood of the arc are avoided. — 

Directly above the arc is a plate which becomes coated with 
the deposits from the carbons, and as these are of an intensely 
white character they produce automatically an efficient reflector. 
The globe chamber is sealed off from the mechanism to keep 
the latter free from fumes arising from the arc. 

A special feature of this new lamp is the ability to employ a 
carbon rod without a metallic core. This means that the cost 
of the carbons is considerably reduced, and one of the objec- 
tions to the use of flame lamps isremoved. The user can rely 
upon equally good results, so the makers of the lamps inform 
us, by the employment of a less expensive form of carbon in 
the lamp. 

Incidentally we may mention that the Angold open type 
arc lamp as made by the General Electric Co. has been found 
to give very satisfactory results in practice. At a large 
station in the Argentine Republic 64 lamps of this pattern 
were erected and put on circuit to burn eight in series on 
440-460 volts. The engineer, Mr. S. F. Osborne, reports to 
the company that “not one was found in the least defective, 
and they burn with a constancy and brilliancy that I have 
never seen equalled in my 20 odd years experience in South 
America,” 

The experience of the General Electric Co., Ltd., with open 
and enclosed arc lamps extends now over many years, and at 
their Peel Works, Salford, they possess the tools and machinery 
necessary to the production of all the accessories commonly 
needed for lamps of this class. The good results obtained with 
the now older types of arc lamps—the Angold open and enclosed 
patterns—has prompted the experimenta with a form of flame 
lamp which have culminated in the introduction of the Angold 
design described above. The fact that the General Electric 
Co., Ltd., operates an extensive carbon factory in Birmingham 
gives them peculiar and almost exclusive facilities for the study 
of the composition of carbons for use in arc lamps. This circum- 
stance has materially influenced the design of the new Angold 
flame lamp and occasioned the introduction of a pattern in 
which cheaper carbons can be used. In a future issue we shall 
return to the subject of this lamp and-publish some particulars 
of tests of its performance. Meantime, it will be gathered 


from the above condensed description that the Angold flame 


arc lamp has many features which combine to make it an 
efficient illuminating agent where a regular and soft light is a 
desideratum. 


SUPPLEMENT to " The Electrician," November 16, 1906. 102 


laterpole Continuous-current. Motors. 


HE output of a continuous-current generator or motor 
is limited by two factors —the permissible heating and 

, the sparking. These limiting factors can be consider- 
ably extended by carefully considering the various magnetic 
and electrical influences affecting the design of the motor. 
The addition of compensating or commuting poles allows an 
extension of the sparking limit, and Messrs. The Lahmeyer 
Electrical Co. (Ltd.) are now constructing machines fitted with 
such poles, which run sparklessly under the most severe 
working conditions. 

The use of commuting poles has considerable advantages in 
the case of generators and motors running under exceptional 
operating conditions. For instance—(i.) high speed machines, 
such аз turbo dynamos and motors which are direct-coupled 
to centrifugal pumps; (ii) machines subject to heavy load 
fluctuations and to heavy overloads, such as traction genera- 
tors and motors; (iii.) machines in which the field strength is 
very variable; for instance, variable speed motors, boosters, &c ; 
(iv.) machines in which it is not permissible to rock or adjust 
the brushes for the various loads; for instance, reversing motors 
and machines which run alternatively as motors and dynamos, 
especially reversible boosters, &c. 
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Section through Lahmeyer Dynamo with Commuting Poles. 


The illustration shows a cross-section of a Lahmeyer two- 
pole machine fitted with commuting poles, and it will be noted 
that these poles are placed midway between the main poles 
and are excited by tho main current of the machine, so that 
their polarity changes if the polarity of the fields is changed 
due to the reversal of the main current. 

The company have already constructed a number of such 
machines specially built for working under very severe con- 
ditions, and these have proved very successful. For instance, 
in the case of a dynamo built for 200 volts 300 amperes, the 
machine is capable of giving 1,500 amperes at 5:5 volts with- 
out sparking, the speed being 500 revs. per min. Among a 
number of generators at present under construction for a 
leading shipbuilding firm we may mention a 1,000 kw. slow- 
speed 500 volt machine, which is guaranteed to run without 
sparking under all conditions of load, from nò load to 25 per 
cent. over load, with an absolutely fixed position of the brushes. 


бара Rapidity Cope. Steam Crap. 


HEN the Geipel trap was put on the market some 10 
years ago it at once occupied a leading position 
amongst steam traps of the expansion type. So highly 

were its merits recognised that there are now upwards of 
100,000 of these traps in use all over the world. As the 
result of his extended practice in steam traps, Mr. Geipel has 
effected various improvements, which, while retaining the ad- 
vantages of the expansion parts in his original designs, have 
produced a trap greatly superior thereto. The following are 
the points constituting the improvements :— 

The valve is re-arranged in such a way that it is held on its 
seat by the steam pressure, consequently a valve of much larger 
area can be used than in the ordinary trap where the valve is 
closed against steam pressure. The valve is of the rotating 
type, so that every time a discharge takes place the valve 
tends to grind itself in. The action óf the valve is such that, 
when blowing through, it is forced well off its seat to give the 
maximum opening. In order to obviate the noise, straining 
and cutting of the rapid discharge which results from the 
large opening through which the water is forced under high 
pressure, there is provided an arrangement which automatically 
reduces the velocity of the water; this throttle comes into 
action under high pressures, but not under low pressures. 

Referring to the illustration, the valve E is held normally on 
its seat by the steam pressure combined with the pressure of a 
light spring, G. When the trap is cold or full of water, the 
valve is depressed from its seat by the valve spindle C, which 
abuts against the end of the lever N. When steam enters the 
brass tube the latter expands and moves the valve casing O 
downwards. 'The steam pressure and light spring then close 
and hold the valve tight until water has again entered the 
brass tube and cooled it, upon which the brass tube contracts 
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Sectional View of Geipel Rapidity Steam Trap. 
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and moves the valve casing upwards until the valve spindle C 
impinges on the lever and forces the valve open. As soon as 
the valve is open the rush of water, so to speak, forces or 
wedges the valve downwards, thus making the large opening 
which gives the rapid discharge. So rapid, indeed, is the dis- 
charge that the automatic throttling device above referred to 
has been found desirable at high pressures, in order to avoid 
shock, strains and noise. This device consists of a movable 
bush, P, controlled by a spring, Q; its action is automatic, so 
that when the trap is discharging at low pressure — as, for 
example, when steam is first turned on—the bush does not 
tend to throttle, but when the pressure rises and there is an 
increased discharge, the friction thereof moves the bush in an 
upward direction against the action of the spring, thus reducing 
the aperture of the discharge and consequently its velocity. 
The facility for removing or renewing the valve and seat, 
provided in the old type, is also retained in the new trap. 
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Crricient Controller Contacts. 


PECIALISATION is the remedy for most mechanical 
and electrical troubles. Some particular design of 
apparatus will go through one of the departments of a 

large works and emerge as only an indifferent article. It is 
a product of departmentalism—to coin a suitable word and 
suffers accordingly. Until some independent mind sets to 
work to remove the defects of such a system of production 
practically no improvement is effected. 

A detail like the contact finger of a drum controller, for 
instance, cannot get the attention it morits when its design is 
intermingled with that of the other parts of the apparatus. 
Controller fingers do not burn out in the shops, and they 


Imeson's Roller Contact Finger as used in Dick Kerr's Controllers 
(Walker System), 


are, accordingly, made only passably efficient. The user, 
generally the tramway manager, must discover the inade- 
quacies of the thing in practice. Probably there is no detail 
na drum type tramcar controller which lends itself to 
specialisation so much as the contact finger. If the strength 
of a chain resides in its weakest link, even more so does the 
life of a drum-type controller depend on its moving and fixed 
contacts, 

The drum-type tramcar controller was introduced because it 
was practically the only form which could be adapted to meet 
the requirements: of the case. Dealing with heavy currents 


Roller Contact as used in Westinghouse Controllers. 


and reduced to а minimum in size by the small space at dis 
posal, the drum and its contacts were of necessity designed on 
"ату close lines. As is well known, the first difficulties were 
а it in the suppression of the violent are which arose 
W Р the controller was being “ notched up.“ The problem 
ERE on appear to have proved so engrossing that other 
Probab i us controller were either neglected or overlooked. 
dies : | latter wag the case, as the magnetic blow-out proved 
i pletely successful in quenching the arc that the matter 

contact design was evidently deemed unimportant, Since 


m 


the appearance of the drum-type controller the plain spring 
type of contact finger has been universally used. This in itself 
supports the above statement that serious attention was never 
paid to the design of the controller contacts. A bent strip of 
copper clamped to an insulating plate, and making haphazard 
contact with a revolving drum, is too obviously an ill-considered 
arrangement. | 

Now this flat spring finger of toughened copper has not been 
reliable in practice. We understand that it has proved a 
fruitful source of trouble on all tramway systems employing 
it, and not infrequently has held up” the service. The 
most natural conclusion to be drawn is that the principle of 
such a finger is wrong, and it must be radically altered if 
drum controllers are to remain in use. Properly designed, a 
roller contact is superior to a rubbing one, as the trolley indi- 
cates when compared with the sliding bow. 

A contact of this pattern has recently been successfully intro- 
duced by Mesers. Imeson Bros., Finch & Co., for tramcar con- 
trollers and submitted to the most severe tests in practice. We 
giveillustrations onthis page of the Imeson roller contact fingers, 
and a glance at these will be sufficiently explanatory of their 
design. A solid roller of a special alloy is mounted between the 
horns of a substantial brass support which is provided with a 


Roller Contact as used in British Thomson-Houston Controllers. 


stout copper spring for bolting to the terminal base on the con- 
troller body. To ensure a good connection between the roller 
and its support a hard copper spring rests on its outer rim oppo- 
site the point of contact with the drum ring. The makers 
claim that there is no arcing with this contact finger, and the 
large amount of friction usually met with in sliding contacts is 
reduced to a minimum. It is common practice with spring 
contacts to be very liberal with vaseline to ease the working of 
the controller drum. Such contacts, also, are liable to serious 
arcing and soon become burned away, needing frequent 
renewal. 

The Imeson roller contact, the makers state, has a longer 
life than the spring pattern, and when it requires renewing 
only the roller has to be replaced, the body of the contact 
remaining fixed to the controller, a point making for a con- 
siderable saving in cost of renewals. 

We remarked at the outset that specialisation will surmount 
most mechanical and electrical difficulties, and the drum-type 
controller roller eontact finger would appear to be an excellent 
example with which to illustrate our argument. With com- 
plete freedom to devote time and money to the perfection 
of one detail the specialist can succeed where others will 
almost inevitably fail. 
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A Dew Vertical High-Speed Gas Engine. 


HE engineering world is expecting great things from the 
internal combustion engine, and surely, if somewhat 
slowly, those things are being realised. To the elec- 

trical engineer the development of gas and oil engines has 
always been closely watched, as the introduction of a highly 
efficient form of one or other of these means much to 
him. The gas engine has recently enjoyed a new lease of life 
by the introduction of suction producer plants, and it would 
appear that engine makers realise the necessity for building 
vertical high-speed patterns, rather than horizontal slow-speed 
types, to meet the demand for a machine which can be direct- 
coupled to a high-speed dynamo for electric lighting. As is 
woll known the majority of the direct-coupled gas-electric 
plants in use are made up of horizontal engines driving a slow- 
speed type of dynamo, an arrangement which is costly, because 
the dynamo must be a 
special machine and cannot 
be taken from stock. In 
addition, it is a heavy 
machine and unnecessarily 
large for its output. With 
a high-speed prime mover 
this serious defect would 
be removed, as the engine 
speed would more nearly 
equal that of the dynamo. 


are in one with the valve box, with which they are water cooled 
and provided with covers having ground joints. The cover to 
the back end of the cylinder is also water cooled. The pistons are 
made as light as possible, of hard cast, iron, and are provided 
with seven rings ; the gudgeon pin is of hardened steel, of large 
diameter, and is carefully fitted and secured. The connecting 
rods are of the best hammered scrap milled all over to H section: 
thus possessing the maximum strength with the given weight 
of metal. The connecting rods can be withdrawn with the 
pistons through the top cover, which can be quickly removed 
without disconnecting any gear. The crank shaft is of nickel 
steel machined from a solid forging, and is not bent or sub- 
jected to any strain in manufacture. 

Special attention has been paid to the governor, It is of the 
balanced throttle type, controlling the admission both of gas 
and air, and can be regulated so that the compression is prac- 
tically constant and ignition certain at all loads. All the 
revolving partsare enclosed 
and the springs act directly 
on the weights, thua re- 
lieving the fulerums and 
joints of friction, rendering 
the governor sensitive in 
action. A regulating spring 
permits of the speed being 
varied whilst running. 

The ignition gear, one of 
the most important ele- 


To remove in some IE ments in the internal com- 
measure this reproach from А ТИ: тшшш шә шшш: n bustion engine, is of the 
the direct-coupled gas-elec- Т. d OUS? ОИ Е rotary magneto type with - 


tric unit, Messrs. E. S. E: т ГЕ 2 n 
Hindley & Sons (Bourton, - B 
Dorset) have recently intro- 
duced a vertical high-speed 
engine of new design, which 
may be direct-coupled to 
dynamos as well as to 
centrifugal pumps, fans, &c. 

In the design of these 
engines several important 
features are embodied. 
As an example, we may 
mention that great steadi- 
ness of running at all 
speeds is secured, the 
governor, which is of a new and improved design, regulating 
the amount of gas used at every stroke. in proportion to the 
load, instead of the usual practice of cutting off the whole sup- 
ply of gas and allowing an idle stroke. By these means not less 
ear one explosion takes place at every revolution of the crank 
shalt. 

In addition, a thorough, automatic and continuous system 
of lubrication is provided, aud there is a careful proportion 
of parts accurately balanced in order to eliminate vibration. 
Again, free access is given to all parts of the engine. The 
above-mentioned features also ensure silent working of the 
engine and the occupation of a minimum of ground space by 
the complete machine. 

The design and general appearance of the engine will be 
gathered from the adjoining illustration, which shows a two- 
cylinder type engine. The cylinders, of close grained cast iron, 
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20 B.H.P. Vertical High-speed Gas Engine, by E. S. Hindley & Sons. 


make and break in the 
* combustion chamber. 
A special adjustable 
timing device has been 
fitted, by which the timing of 
the spark may be advanced 
or retarded, and at the same 
time,by the sameoperation, 
the armature of the mag- 
neto is correspondingly 
advanced or retarded in re. 
lation to the magnetic field. 

These engines can be run 
on town or suction gas, and 
in the latter case Messra. 
Hindley can supply their own producer plant. 

Now that the cheap production of electricity by means of 
gas producers has given such an impetus to electric power dis- 
tribution, power users will at once see the immense advantage 
a high-speed vertical engine has over the horizontal type, with 
its heavy and often dangerous flywheel, jerky running in con- 
sequence of the slow speed, the expensive dynamo, great 
cyclical variation, particularly at light loads. In contrast, the 
high-speed engine of two, three or four cylinders affords per- 
fect balance, and even turning movement, with a minimum of 
cyclic variation at all loads. Where electric lights are to be 
run directly from dynamos without the intervention of accumu- 
lators, it is more than ever desirable that the lamps burn quite 
steadily. Where accumulators would have to be put down to 
ensure an even light this expense would be saved by the use 
of a high-speed driving engine such as we have described. 
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Che Distribution of Electric Power. 
Questions of Main Switches and Motor Starters. 


F what use can cheap electric power be to the manu- 
facturer if he has only indifferent means at disposal 
for its distribution about his works? Large generating 

stations, equipped with highly-efficient plant, thoroughly reliable 
transmission systems and remarkably economical motors, go to 
make up three of the main factors in the cheap electric power 
proposition; but what of the fourth, the means for the dis- 
tribution and control of the transmitted energy from the point 
of its entrance in a large industrial establishment to the point 
of its utilisation at the motcrs? Each of the first three elements 
mentioned have come under the influence of standardisation 
with mutually advantageous results. Hitherto, the fourth 
has received perfunctory treatment at the hand of the elec- 
trical manufacturer. This very important link in the chain of 
power distribution has beon weak accordingly. Little else 
could be expected where switches, motor starters and other 
accessories only suited for connection to small trade motor 
circuits were employed, in slightly modified form, in engineer- 
ing works, shipyards, factories, warehouses, &c. 

Like many other branches of electric power service, the dis- 
tributing centres have needed special attention before a really 
reliable design of apparatus could be hit upon and an efficient 
method for its arrangement introduced. Specialisation has 
raised the standard of power distribution methods and motor- 
starting gear to a very high level. The kind of specialisation 
required was perfectly legitimate. It was not prompted by a 
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Berry-Igranic Starting Panel with Switch Fuse and Starter. 


desire on the part of the manufacturer to create a demand for 


‘unnecessary apparatus, but to market a genuine article to 


meet a genuine need, We refer to this because a feeling is 
abroad that specialisation can be carried too far and is fre- 
quently only fostered for trade purposes. The specialising of 
Berry, Skinner & Co., Upper Thames street, London, E. C., 
has occasioned the introduction of many important accessories 
for electric power distribution and utilisation. 

The special and general conditions of the heavy power user 
can only be satisfactorily met, in this particular, with substan- 
tial, reliable and comparatively inexpensive ironclad apparatus. 

An efficient double-pole quick-break switch 
3 and sparkless fuse, for instance, when en- 

closed in an iron box, is a combination 
which meets the most exacting requirements of power service. 
The: “Berry” patent switch fuse is distinctive because of 
its compactness and convenience and the ease with which 
it can be combined with any standard motor starter or 
controller (see illustrations). The switch is too well known 
to need detailed description, and for the moment we are 
chiefly concerned with its embodiment in a comprehensive 
system for the distribution of electrical energy in every class 
of industrial establishment. Before doing so, however, & 
word may be said here on the relative merits of enclosed 
calibrated fuses and circuit-breakers for power circuits. 
In all modern power installations it is usual to provide at or 
near the motor, in addition to the rheostat, a double-pole 
switch and double-pole fuse, or, alternatively, an automatic 
circuit-breaker. The action of the two protective devices is 
essentially different. A circuit-breaker is sct to open at a 
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predetermined excess current, and its action, 
always provided that it is periodically ex. 
amined, is instantaneous. It does not guard 
against prolonged excess currents below the 
maximum, and it opens with an inductive arc 
likely to injure the insulation of the 
circuit. 

Enclosed fuses, however, 
possess an inverse time limit, 
and, while acting noiselessly 
and instantaneously upon dead short-circuit, 
will blow with a time interval which is in- 
versely proportionate to the excess current. 
As the fuse blows, the action of the arc upon 
the special filling forms a flux with a con- 
stantly increasing resistance which gradually 
and noiselessly damps out the arc to extinc- 
tion. The fuses are carefully calibrated to 
blow at a given time interval upon a motor 
overload of 75 per cent. above the usual rated 
capacity, and will carry a momentary over- 
load of 100 per cent. The fuses act instan- 
taneously upon dead short-circuit, and will 
break an inductive arc silently and spark- 


Value o, 
Fuses. 


lessly. The use of open type copper fuses on motor circuits 
is rapidly becoming obsolete, and is to he strongly deprecated, 
especially under metal covers. A heavy overload or short- 
circuit will cause a violent discharge of volatilised metal, and 
the surrounding vapour will carry the arc to the adjacent 
conductive surface. There is, however, a further consideration 
why bare copper wires should not be used for fusing purposes 
—viz, the high point of volatilisation of this metal. 
melts at 1,090°C., while zinc fuses at 418°C. and lead at 
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Distributing Board with 
Switch Fuse mounted on 
skeleton iron framework, 
as supplied to the West 
Cannock Colliery Co. 


Copper 
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Three-phase Power Distributing Boatd showing 

Bus Bar cover partly remov , as supplied to 

the Lancashire Electric Power Co. by Berry, 
Skinner & Co. 


320°C. The high temperature of molten copper is liable to 
ignite any inflammable matter with which it comes in contact ; 
moreover, an open copper fuse oxidises rapidly in the presence 
of moist air and rapidly deteriorates. 

Reverting again to the subject of motor-control panels the 
Berry arrangement is specially standardised for use with 
hygroscopic lead-covered cables, the end-sealing chambers 
forming an integral part of the switch gear. They provide 
for single, twin, concentric and twin concentric cables. 


It is 


unfortunate that lead-covered cables are not more widely 


used for power-distribution circuits, as considerable saving in 


the capital outlay results from the adoption of such cables. 
The practice has the approval of the Home Office, and the 


Fi 5 
9 into fireproof distribution boards for every 


Boards. 
trate arrangements of the switches to form compact dis- 
tributing centres, and the neatness of the combination will be 
at once evident from these illustrations. 
employing double-pole distributing fuse boards under one iron 
cover serves a useful purpose if properly designed and adopted 
with caution. 
method, and practically eliminates all risk of fire. 
iron framework serves for the support of the ironclad switches 
and fuses, and iostruments can also be mounted on the 
same supports. A few of the main features of the design, 
which has been appropriately dubbed “fool-proof,” may be 
reiterated. A blown fuse on any one power circuit can be re- 
placed without risk of contact with adjacent live parts and 
without access to any other power circuit; a man cannot 
therefore open in error a circuit which mig ht, in the case of a 
row of fuse switches in a box, be confused with some other 
circuit; no fuse can be either inserted or withdrawn unless 
the current is cut off and both poles made “dead ” ; every 


local contractor might profitably turn his attention to the 
question before proceeding blindly with a wiring system which 
he happens to know and almost invariably adopts—that of 
vulcanised cables in earthed steel conduits. 


The “ Berry” ironclad switch is made up 


descriription of power circuit. We illus- 


The old method of 


The. Berry system. greatly simplifies this 
An open 


circuit can be separately and externally controlled at any dis- 
tributing centre; no switch is required at the motor itself; 


a trip device on the overload coil of the startin g switch can be 
used for stopping the motor from the machine itself. 
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Tus very high price at which copper now stands is a suffi- 
“ent inducement to cause attention to be directed to any other 
material for conductors offering on the whole the advantage 
of cheapness. In this way aluminium has been used for 
ы conductors, notwithstanding its relatively large 
Е = ee 80 very many, years ago Mr. SWINBURNE took 
salt 9 the use of zinc. The latter metal, of course, 
8 1 oi much use as an overhead conductor, nor 
FRED possible to make cables of it, but it was thought 

! might be uscd for bare conductors in conduits in the 


8 
= каў ав bare copper has been used by Col. CROMPTON for 
om. tension distributors, 


would have to be continually kept in a perfect state of repair 
as regards paint and joints does not commend itself; the use 
of iron pipes in itself at once does away with some of the 


by leakage, overload, or short-circuit might be disastrous. 
Nevertheless, the suggestion is certainly interesting, though 
we fear it is not very practical. 


THE political atmosphere in Poplar has recently been so dis- 
turbed that there is à tendency to receive any developments 
from that quarter with hostile criticism. The most recent 
innovation is the use of the Hermite process for producing 
T hypochlorite for disinfecting purposes, and during its develop- 
the effect that sodiu і | ment it has come in for a fair share of hostility ; but 
At first si d m might be used as a substitute for copper. | we are glad to note that the final result is satisfactory. 

scan m appears to be the last of the metals that | An interesting description of this plant was given by Mr. 
Ployed for such a purpose. The proposal is to | C. V. Bicas in a Paper read last week before the Faraday 
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T ; 
E now comes a suggestion from America by Mr. A. G. 
Dan article which we reproduce on another page, to 


Could b 


increased. Moreover, the idea of an overhead pipe line which 


advantages derived from the sodium, and the effects produced 
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Society, and which is reproduced in abstract in another 
column. Quite as interesting as the Paper itself are the 
remarks contributed to the discussion by Dr. F. W. ALEX- 
ANDER, medical officer of health at Poplar. 


—— 


THE object in view was to produce a disinfectant by a con- 
tinuous process with a minimum of attention and labour. The 
Hermite process in itself is, of course, well known in connec- 
tion with sewage, and for one reason or another has had a 
rather chequered career; but the present application has 
been rather in the nature of an experiment for a different 
purpose. Although a good many difficulties were antici- 
pated, they appear to have been satisfactorily overcome, and 
we must congratulate Dr. ALEXANDER upon having carried 
the experiment through notwithstanding a good deal of opposi- 
tion. To some people the process may appear to be some- 
what inefficient from the electrical point of view, but in a plant 
of this kind efficiency may very well happen to be of secondary 
importance. The prime cost seems to be high for the plant 
that is involved, probably because it is of an experimental 
kind, and it will be noticed that the sum set aside by Mr. Bidds 
for capital charges is by no means sufficient. Nevertheless, 
the cost is very much lower than what has been customary 
hitherto for supplying disinfectants for public purposes, this 
being due chiefly to the much greater convenience of the 
electrolytic plant. 


d 


THE results of the recent trouble at Coventry, whereby the 
temporary withdrawal from service of one boiler out of six 
rendered it necessary for the power supply to works in the 
district to be restricted, opens up an important question 
in municipal trading. The load in Coventry, of which a 
very large proportion is for power purposes, has been lately 
growing rapidly, and the machinery now in the station is 
barely sufficient to cope with tbe demand, so that no 
stand-by plant exists. This state of affairs was foreseen some 
time ago by Mr. JECKELL, who brought the question of 
extensions before the Electric Light committee more than a 
year ago, without any result. It is a serious matter that a 
municipal authority should so lose sight of the responsibility 
which it has assumed in undertaking to supply power íor 
industrial purposes that the caprices of an electric light com- 
mittee should result in partial stoppage of important works 
and consequent heavy loss to the industrial community. The 
possibility of such things occurring cannot but act as a check 
to municipal electric power supply. Failure of light is bad 
enough, but power is a much more serious matter, and no 
manufacturing works will care to entrust the supply of a com- 
modity essential to their existence to an authority which 
openly neglects to take reasonable precautions to ensure con- 
tinuity of an ample supply. 
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Cable Interruptions. Date of Interruption. 


Tarifa Tangieeerrurr q Jan. 18, 1904 
Garachico (Teneriffe)— Santa Cruz dela Palma. July 12, 1906 
Môle St. Nicholas Port au Prince 


Sails es Aug. 16, 1906 
Grand Canary Lanzarote Sept. 18, 1906 
Trinidad—Demerara ........................ Nov. 19, 1906 


Bursaries at the Royal College of Science.—Prof. John 
Perry has called our attention to an excellent scheme by 
which students of limited means showing ability and promise 
at the Royal College of Science are assisted by the grant of 
* bursaries,” The fund from which these payments are made 
is supported by two of the City companies and private sub- 
scriptions. It is understood that every student is morally bound 
to repay this money to the fund at some future time. 


The Channel Tunnel Scheme.— The latest scheme of the 
Channel Tunnel Co., which is to be submitted to Parliament 
next session, provides for electrical working of the trains 
between England and France, as well as electric lighting of 
the tunnel. A site has been chosen for the power station in 
the Alkham Valley, near Dover. Copies of the plans and 
sections of the works are ready for deposit, and copies of the 
proposed bill will be at the Private Bill otfice next month. 


Water Power in Sweden.—The Pall Mall Gazette states 
that a power house of a capacity of 150,000 H.P. is now bein 
built at the falls at Gullspang, which, when completed, wil 
furnish a great proportion of the e needed for industrial 
and illumination purposes for the whole of Central Sweden. 
The cost of construction will be about 5,000,000 Swedish 
kroner (about £250,000), and, according to the calculation of 
engineering and mechanical experts, it will result in reducing 
by 1,500,000 kroner annually the consumption of foreign 
coal. : 


Baltimore and Washington Single-phase Electric Railway.— 
According to the Railway and Engineering Review a single-phase 
electric railway is about to be built connecting Baltimore and 
Washington. The total length of the line is about 60 miles, 
double-tracked throughout. The main line will connect Balti- 
more and Washington with a branch line from a point on the 
main line near Odenton, extending to Annapolis. A complete 
rolling stock equipment will be provided for both express and 
local service between the cities mentioned. The contract for 
the entire electrical equipment has been let to the General 
Electric Co. 


The Board of Trade Electrical Standards Committee. Our 
attention has been called to an article in a contemporary a few 
weeks back dealing with the subject of conferences on electrical 
units, in which it was stated that the Board of Trade Stan- 
dards Committee agreed to certain points, which apparently 
included the Weston cell as a standard, the mercury column 
for an ohm and a new determination of the ampere. We think 
some misunderstanding must have arisen, as we understand 
from the officials of the Board of Trade that the Electrical 
Standards Committee, apparently referred to, sat in 1894, and 
that no fresh proposals on the subject of electrical units are 
before the Board of Trade. | 


University of Pennsylvania.—The opening ceremonies of 
the new engineering building of the University of Pennsyl- 
vania, says the Electrical Review of New York, took place on 
October 19th before a distinguished assemblage of technologists, 
engineers and representatives of foreign Governments. The 
new building is the largest of the university group of 70, 
and is of fireproof construction. The approximate cost, 
including equipment, amounts to nearly 81,000,000. Heat- 
ing is effected by means of exhaust steam from the gene- 
rating station which supplies light and power to the university. 
The building includes storage battery rooms, laboratories for 
geodetic and hydraulic work, testing of materials of construc- 
tion, physics and mechanical work. Five rooms with concrete 
floors are used for practical work in electricity. There is 
accommodation for 24 junior and 18 senior students. Con- 
tinuous and alternating current for the laboratories is supplied 
from the university's power station. At the present time 
about 600 students are taught by a staff of 40 instructors. 


Niagara Power at Toronto.—It is announced that current 


was supplied for the first time from the Niagara power station 


of the Electrical Development Co., of Ontario, to Toronto on 
Monday evening last, when the first unit driven by a 12,500 H.P. 
turbine, which is claimed to be the largest generator in the 
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world, was successfully put to work. The supply is through 
the receiving station of the company at Toronto over a 60,000 
volt line about 80 miles in length, running over a private 
right-of-way. A supply of 40,000 Н.Р. is now available, but 
the total capacity of the power house will eventually be raised 
to 125,000 H. P. 

Wireless Telegraph Notes.—A Reuter telegram states that 
Mr. Valdemar Poulsen, whose system of wireless telegraphy 
was fully described in last week's issue of The Electrician, has 
succeeded in establishing communication between an experi- 
mental station at Copenhagen and a station recently erected at 
Newcastle-on-Tyne. The power required for the transmission 
of а signal to Newcastle is given as 2 H. P. 

A Reuter’s telegram announces that the American patents 
covering the Poulsen system of wireless telegraphy have been 
sold to Lord Armstrong and Mr. Sigurd Bojesen for £100,000. 
The purchase money is tq be paid at latest by September, 1907. 
It is stated that this purchase is on behalf of the Radiotele- 
graphy Co. The British patents have been acquired by the 
Amalgamated Radio-Telegraph Co., of which Lord Armstrong 
is chairman, and have been taken over from the De Forest 
Wireless Telegraph Co., together with the rest of their 
undertaking. 

To minimise the danger of losing oil barges in storms in the 
Gulf of Mexico and along the Atlantic coast, the J. M. Gulley 
Petroleum Co., according to the Western Electrician, has decided 
to equip its barges and towing steamers with wireless telegraph 
apparatus. The De Forest system will be used. 


Hopkinson Tests.—A paper was read on Oct. 22nd before 
the Dick Kerr Engineering Society by Mr. H. Ainslie Cox on 
1 tests of continuous- current machines. The usual 
method of testing a pair of similar machines on full load by 
using one as a motor to drive the other, associated with the 
name of the late Dr. John Hopkinson, was fully described, as 
well as the modification in which a booster is used. In the latter 
method the driving power is supplied in series with the motor 
and generator armatures instead of in parallel. A booster 
capable of carrying the full armature current of the machines 
to be tested is required, and a supply of current for exciting 
the fields. The machines аге coupled together mechanically 
as before, and the motor armature, generator armature and 

ter armature are connected in series. In making the con- 
nections between the armatures they must be connected so 
that the motor and generator armatures would revolve in 
opposite directions if they could. To start up, both machines 
are excited with the normal field current, then the main arma- 
ture circuit is closed and the booster excited. The current 
from the booster is increased to about half-load value and the 
motor field strengthened until the torque is sufficient to turn 

9 generator round. Then both field and armature current 
are increased until the machines are on full load. 


Potrol-Electric Locomotive.— Amongst the exhibits of the 
Com ignie Internationale d’Electricité de Liége at the Milan 
hibition was a small shunting locomotive, built to the order 
of the lgian Government, working on the Pieper “ auto- 
жы system. The arrangement is, in general, similar to 
buns employed on the *automixte" automobiles and omni- 
же iri described in The Electrician (Vol. LVL, p. 807), 
15 be remembered that in this system a petrol engine is 
with oyed which drives the vehicle through a magnetic clutch 
whi d any mechanical change speed gear, and that a machine, 
ch can act either as a dynamo or a motor, is mounted on the 
mme shaft and Serves to charge a small buffer battery when 
ы 18 running light, or to act as motor, taking current from 
ud tery and supplying additional torque to that of the 
of ‘the т starting and Other times of heavy load. In the case 
2s .comotive, which is described in l'Eclairage Electrique, 
: аше is of the four-cylinder type rated at 80 B.H.P., and 
of ma ашо an output up to 20kw, An arrangement 
Magnetic clutches, which put into.action one or other of two 
magnetic еї gear, forms the reversing gear, and an electro- 
Tita rake 18 also provided. The drive is taken by reduc- 
é nr axle to a transverse shaft midway between the two 
xis a y a which 18 provided with cranks connected to the 
? coupling rods on either side of the locomotive. 


As in the case of the road automobiles, the whole of the con- 
trol is effected by one lever, but the speed control is slightly 
different, as the dynamo is provided with two commutators 
which can either be placed in series or parallel, in addition to 
the variations in the excitation. The regulation of the engine 
is entirely automatic, and is effected, as ip the case of the auto- 
mobiles, by a throttled valve controlled by a solenoid. 


The Production of Silicon in the Electric Furnace.—The 
Electrical World announces that Mr. F. J. Tone, of the Carbo- 
rundum Co., has designed a furnace for the production of 
metallic silicon. The difficulty is that the temperature of 
reduction is very close to the temperature of vclatilisation, 
The electric furnace must, therefore, permit of very close 
regulation of temperature. A special type of resistance furnace 
is used which is now in commercial operation at the works of 
the Carborundum Co. One of the chief roblems in con- 
nection with metallic silicon is now to боф а market for it. 
Metallic silicon may be used to some extent in the steel in- 
dustry as a substitute for ferro-silicon, but for most purposes 
in the steel industry ferro-silicons are preferred. Carborundum 
has been tried before as a substitute for ferro-siliccn in the 
manufacture of steel. The advantage is that the material con- 
tains some 62 per cent. silicon, which is more than the content of 
silicon in ferro-silicons made in the blast.f urnace, but carborundum 
has two distinct disadvantages for steel manufacture. One is that 
it contains some 30 per cent. of carbon, which is not wanted 
in the steel; the other is that at the temperatures ordinarily 
used in the manufacture of steel, the bath will absorb only 
limited quantities of silicon from carborundum. In view of 
these facts an indirect use of carborundum for steel manufac- 
ture suggested itself —namely, as a starting material for making 
ferro-silicon. When heated to a high temperature in an electric 
furnace, a mixture of iron and carborundum reacts in such a 
way that the silicon alloys with the iron, and the carbon is 
thrown out as graphite. Now this carbon may be utilised for 
the production of further amounts of ferro-silicon. For thia 
purpose the carbon is employed as a reducing agent for silica 
and iron oxides. The charge then consists of iron, carbo- 
rundum, silica and iron oxide, and the producta of the reaction 
are ferro-silicon and carbon dioxide, which is set free. 


Pupin Telephone Cable Across Lake Constance.— A sub! 
marine telephone cable has recently been laid by Messrs. 
Siemens & Halske across the Lake of Constance, between 
Friedrichshafen and Romanshorn, to which we referred briefly 
in The Electrician, Vol. LVII., p. 739. The laying of this cable 
marks a great advance towards the realisation of long-distance 
submarine telephony, as some doubt has hitherto existed as to 
the possibility of laying submarine cables fitted with Pupin 
self-induction coils. These coils, which are provided at certain 
intervals, thicken the lead-covered cable considerably in these 
places, so that the laying was attended by great difficulties. 
After the failure of the first attempt in the autumn of 1905 
with the ordinary type of cable-laying gear, special new 
apparatus had to be built to deal satisfactorily with the 
thickened portions of the cable. The latter were reduced to 
a certain extent by inserting the coila in a different manner. 
After all these preparations had been accomplished, a second 
attempt was made at the beginning of last August. The cable 
was coiled on a drum about 30 ft. in diameter and 5 ft. high, 
and was led over rollers to the paying out machine, provided 
with dynamometer and brake in the usual way. Before the 
actual laying of the cable took place, experiments were carried 
out with a length of 550 yds., provided with several coils, 
which after a few miles trailing on the bottom of the lake and 
considerable strain showed no damage. As soon as the laying 
had begun, a serious fault was discovered which could not be 
immediately localised. The cable had to be hauled on board, 
cut from the shore cable, which, however, was found to contain 
the fault, and operations were started afresh without any 
further disturbance, so that the work was completed in two 
hours and a-half. Advantage was taken in the laying of the 
cable of the extensive experience of Messrs. Siemens Bros. & 
Co., and the cable was successfully laid with only 1 per cent. 
of slack. Directly after the laying, telephonic communication 
was obtained with Berlin over the new line. 
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Single-Phase Electric Traction.—A Paper was read by 
Mr. С. F. Jenkin at the Institution of Civil Engineers on 
November 13th on “Single-Phase Electric Traction.” The 
object of the Paper was first to bring up to date the account of 
the different systems described in a Paper on “Electric Traction 
on Railways,” by Messrs. Mordey and Jenkin, read before the 
Institution in 1902, and to show how far the conclusions then 
arrived at have to be modified in the light of recent experience ; 
and then to describe the equipment required for single-phase 
working and to discuss the different problems which arise in 
connection with it. Little advance has been made in continuous- 
current working. The voltages have risen a little and a few 
cases are mentioned where pressures of 1,000 and 3,000 volts are 
in use. The principal advances in three-phase working have 
been the completion of the Zossen experiments, the opening of 
the Valtellina line, and the adoption of three-phase working for 
the Simplon Tunnel. The importance of the experience gained 
on these lines was pointed out. A list was given of a number 
of single-phase lines now running and under construction. The 
history of the introduction of the single-phase motors which 
have made this advance possible was briefly related. It was 
shown that experience has confirmed Messrs. Mordey and 
Jenkin’s conclusion that the single-phase is the only system 
which can satisfy all the requirements of a general system. A 
general explanation was given of single-phase traction motors, 
and the two types now most in use were described—the com- 
pensated series and compensated repulsion motors. Their 
relative merits and the methods of control were discussed, and 
particulars were given of the contactors and the magnets which 
operate them, A table was given showing the limits of voltage 
at which flickering is visible with glow-lamps on a low-frequency 
supply. The permanent-way equipment was then described, 
a method of calculation being given for finding the drop of 
voltage in any parts of the circuit. Illustrations taken from nu- 
merous tests made onan actual railways were given,confirming the 
theoretical calculations. The advantages of high pressure and 
low frequency were dwelt on, methods for reducing the drop 
in the rails were described, and the hope was expressed that 
large drops would be allowed, Electrolysis, danger from 
shocks and interference with telegraph and telephone lines 
were discussed, with examples of methods which have been 
successfully used for avoiding them. Automatic signalling was 
shown to be possible without a fourth rail. The mechanical 
design of the overhead construction was dealt with, four main 
types being described. The advantages of the newer methods 
for overcoming the effects of temperature, wind, &c., were 
pointed out. Suitable insulators and safety devices, also 
special work through bridges, &e., were illustrated. Collector 
bows were discussed and the various designs were described, 
their suitability for high speeds being the most important 
point. The difficulties of design of single-phase generators 
were briefly mentioned, and the possibility of using two-phase 
and three-phase generators was discussed, with examples. 


The Birmingham Local Section of the Institution of Elec- 
trical Engineers.—The session of the Birmingham Local 
Section of the Institution of Electrical Engineers commenced 
with the delivery of the inaugural address of the chairman, 
Mr. R. A. Chattock, at the meeting on Wednesday last. After 
congratulating the section on the inclusion in their member- 
ship of so many men in prominent positions in the electrical 
profession, particularly those connected with the educational 
side of electrical engineering, the chairman appealed to his 
hearers, and more especially the younger members, to take an 
increasing part in the discussions at their meetings, and 
called attention to the backwardness which had been shown 
in the past in sending in Papers to the Committee. There 
was plenty of talent, he knew, in the section, and as an 
inducement to write a Paper on any subject, he knew of no 
better way of mastering a subject and of becoming thoroughly 
conversant with all branches of it than by writing a Paper 
upon it. Passing on to the subject in which he had specialised 
himself, Mr. Chattock spoke of the enormous strides which 
electric light had made in Birmingham. Already, although the 
first instalment of the general scheme was barely completed, 
our large manufacturers were looking carefully into the ques- 
tion of adopting electrical power for driving their works, and 
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they were doing this not in a hesitating way, such as by 
installing a few small motors, but many of them were consider- 
ing the installation of some hundreds of horse-power, varying 
from two or three hundred to as much as fifteen hundred. 
The importance of this would be recognised when it is 
pointed out that in many manufacturers’ works a load factor 
as high as 60 per cent. could be obtained, whilst the load 
factor on a tramway supply averaged about 25 per cent. 
Regarding lighting supply, he referred to the various forms of 
high-efficiency lamps now available; he was of the opinion 
that it need not be feared that the smaller consumption per 
candle-power would make any real difference to the busi- 
ness of the supply authorities, but that, on the contrary, 
business would be considerably stimulated by these develop- 
ments. The remainder of the address was devoted to a 
review of the principal points governing the development of 
the electric supply system in Birmingham, which has been 
fully described in The Electrician (Vol. LVIL., p. 1,000, Octo- 
ber 19th p. 9, and October 26th p. 45) in connection with the 
new Summer-lane station. Attention was called to the decision 
to deal with all large manufacturers’ demands by means of 
high-tension current supply. For this purpose eventually a 
high-tension ring main would be run completely round the 
city, joining up the various sub-stations, and looped into the 
various large works where the supply was required. In these 
works it was proposed to transform the high-tension current 
by means of static transformers into low-tension three-phase 
current, by means of which a supply would be given to three- 
phase motors in the works. Sanction had already been obtained 
from the Board of Trade for a supply to be given in that way. 
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ARRANGEMENTS FOR THE WEEK. 


FRIDAY, November 23rd (to-day). 
PHYSICAL SOCIETY. 

5 p.m. Meeting at the Physics Laboratory of the Royal College 
of Science, Imperial  Institute-road, South Kensington. 
Agenda: Prof. J. A. Fleming,“ On the Electrical Radiation from 
bent Antenne”; Dr. C. Chree, " Auroral and Sun-spot Fre- 
quencies contrasted’’; Dr. R. S. Willows, “ Тһе Electrical 
Resistance of Alloys.” 

SATURDAY, November 24th. 
GLASGOW TECHNICAL COLLEGE SCIENTIFIC SOCIETY. 

7:30 p.m. Meeting at the Glasgow and West of Scotland Technical 
College, George-street, Glasgow. Paper on “ 1876 to 1906—A 
Review of Destructor Practice,” by Mr. W. F. Goodrich. 

TUESDAY, November 27th. 

GLASGOW SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

7 p.m. Annual Dinner in the Banqueting Hall of the Grosvenor 
Restaurant, Gordon-street, Glasgow. 

UNIVERSITY or LIVERPOOL ENGINEERING SOCIETY, 

5:30 p.m. Meeting in the Lecture Theatre of the Walker Engineering 
Laboratories, Liverpool. Paper on * Notes on Electric Wiring," 
by Mr. J. E. Lloyd Barnes. 

WEDNESDAY, November 28th. 
SOCIETY OF ARTS. 

8 p.m. Meeting at John-street, Adelphi. Paper on “ Patent Law 
Reform," by Mr. J. W. Gordon. 

INSTITUTION OF CIVIL ENGINEERS, 

S p.m. Students’ visit to the Great Northern, Piccadilly and 
Brompton Railway. Assemble at the Piccadilly-circus Station 
of the railway. 

FRIDAY, November 30th. 
NoRTHAMPTON INSTITUTE ENGINEERING SOCIETY. 

5:45 p.m. Meeting at the Institution, Clerkenwell. Paper on 
“ Switchboard and Switchgears, by Мг. Е. A. Thompson. 

INSTITUTION OF MECHANICAL ENGINEERS. 

$ p.m. Extra Meeting at the Institution, Storey's Gate, St. James's 
Park, Westminster. Resumed discussion of the paper оп “ Steam 
as a Motive Power for Public Service Vehicles," by Mr. T. 
Clarkson. 

MANCHESTER STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 

7:30 p.m. Meeting at the Municipal School of Technology, Whit- 
worth-street, Manchester. Paper on Trolley v. Conduit," by 
Mr. L. H. A. Carr. 

INSTITUTION OF CIVIL ENGINEERS. 

5 p.m. Students’ meeting at Great George-street, Westminster. 
Paper on “Applications of Electricity in Printing Works,” by 
Mr. P. A. Spalding. 

JUNIOR INSTITUTION OF ENGINEERS. 


Sp.m. Visit to the Great Northern, Piccadilly and Brompton 
Railway. Meet at Piccadilly-circus. $ 4 
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The results given below were obtained b means of a watt- 
meter, the main coils of which were made of four exactly 
similar coils stranded together so as to produce equal resulta 
on the shunt coil Tests have shown this equality to be 
within one part in 5,000. The connections in Fig. 4 enable 
both the ratio of the currents and the phase displacement 
between them to be determined with considerable convenience 
and accuracy. It will be seen that the primary and secondar 
currents pass through the two main coils of the wattmoter. f 
the primary and secondary currents C, and C, (Fig. 5) were 


ВОМЕ MEASUREMENTS ON PHASE DISPLACE. 
MENTS IN RESISTANCES AND TRANSFORMERS. 


. BY CHARLES V. DRYSDALE, D.Sc. 
(Concluded from page 161.) 


TESTS ON TRANSFORMERS. 


The question of the phase differences between the primary 
and secondary voltages and currents in transformers ia of the 
most vital importance to makers of alternate-current instru- 
ments In supply meters, for instance, the tendency among 
several makers recently is towards standardisation of the 
meters themselves for a specific voltage and current, and to 
supply transformers for other ranges. Propositions have also 
been made to use transformers for increasing the range of 
ordi deflectional wattmeters.* A few measurements on 
these displacements appeared in Dr. Sumpner's paper in the 
Phil. Mag. above referred to. He found that in one small 
transformer the difference of phase between primary and 
secondary currents was only of the order of 0-1 deg., while 
some transformers actually supplied with wattmeters produced 
a current displacement of 2:3 and even 4:2 deg. For large 
transformers the open circuit voltage displacement was about 
01 deg, increasing to 10 deg. or more at high loads. Mr. 
L. W. Wildt has also made some tests with transformers in 
connection with wattmeters and has shown that large errors 
may be introduced in such cases. Mr. Wild also gives some 
valuable suggestions as to the elimination of these errors. 


Fic. 4.—ConNECTIONS FOR CURRENT Ratio AND DISPLACEMENT 
Тевт, 


exactly equal and opposite іп phase they would neutralise one 
another, but in any other case the magnetic effect of the watt- 
meter main coils is obviously the same as that of a single coil 
traversed by the current C, which is the vector difference 
between C,and C, By joining the shunt coil to the terminals 
of a non-inductive resistance in series with the transformer 
primary we ensure that the shunt current must be in phase 
with the primary current. The wattmeter reading ил, divided 
by the P.D. on the shunt V, is then evidently the component 


Кто. 5.-—VEcron DIAGRAM or TRANSFORMER CURRENTS. 


p of C, parallel to C,, and if this is again divided by C, we have 
100w,/VC, as the percentage regulation. In the same way, by 
substituting a condenser for the non-inductive resistance in the 
wattmeter shunt and recalculating the constant, we have the 


ч 
Fro. U. —EXxPERIMENTAL Evan-ratio TRANSFORMER. 


perpendicular component 4 = v assuming that the shunt cur- 


rent leads exactly 90 deg. By taking a reading on a non-induc- 


These testa, though of great, value as indicating the order of r c 
tive load, however, we can immediately find tan 0, where 0 is 


е magnitudes concerned, give no exact information as to 
eir dependence upon the design of the transformer. A large 
reae of measurements were made by the writer and by Mr. 
* ‚ Jolley Ih the summer of last year with a transformer, of 
$ ch the particulars were definitely known. As the drawing 
(Fig. 3) shows, this transformer was made up of the shell ty pe, 
| 5 dimensions of the stampings being 9 in. by 6 in. 
M the goe length of the core 4in. The stampings were of 
Md key's “Lohys” iron of the ordinary transformer 
Мове, Di mils. Four similar coila, each of 150 turns of 
coil bei C. C. copper Wire, were arranged side by side, each 
nei boa’ taped over, and fitting as closely as possible to its 
124000 80 as to reduce magnetic leakage to a minimum. 


Fic. 6.—Connections ғов P.D. Ratio AND. DISPLACEMENT. 


the angle by which the shunt current departs from quadrature. 

We then have g= 7 ned А nd = '® “ya A Although 
1 

this method sounds somewhat complex it is in reality extremely 

simple in operation, and there is no difficulty in 5 

the ratio of transformation to one part in ten thousand an 

the phase displacement within a hundredth of a degree. 

For the P. D. measurements the arrangements are very 
eimilar, but the shunt circuit of the wattmeter with its non- 
inductive resistance is joined to the maine, as in Fig. 6, while 
the main coils, which must have a certain amount of non- 
inductive resistance in series with them, bridge across the 
primary and secondary terminals. It will then be seen that 


Core.—250 stampings, each 14°7 mils thick. Area of section, 


77 
; кк 87088 7194. em. net. Length of magnetic path, 35:3 cm. 
Pour each of 150 turns No, 18 D. C. C. Resistance 
20 


tire pn induction density B = 42:3 V where V is the effec- 
5 volts on search coils. 
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the two components of the 'een агу 
and secondary voltages are then expressed by exactly the same 

formule as above. | m ee ee А 

Current Relations.—The results of the tests ou this trans- 
former are sufficiently shown by the curves in Figs. 7 to 10. 
Two arrangements .of tbe transformer coils were used, one 1n 
which the coils B and C, in Fig. 3, were used as primary aud 
secondary, the other in which coils A. and D, as far apart as 
possible, were employed instead. In Fig. 7 the ratio of trans- 


formation for various currents and conditions are given. In I. 


the coils were together, and the secondary short-circuited on 
the ammeter and wattmeter. the resistance of which was gd 
ligible in comparison with that of the transformer. Curve II. 
shows the effect of increasing the secondary resistance to 
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Fro. 7.—Rarro Tests oN CURRENT TRANSFORMERS AT DIFFERENT LOADS. 


about 2 ohms, while curves III. and IV. are repetitions of the 
above with the primary and secondary coils separated. ` 

In Fig. 8 three curves are shown fora secondary impedance 
of about 6 ohms. Curve V. is for primary and secondary in 
close proximity, and a non-inductive resistance of 5:9w in the 
secondary. Curve VI. shows the effect of replacing this non- 
inductive load by a chcking coil having an impedance of 5*7w, 
and curve VII. the result of separating the transformer coils 
with the non-inductive load. Curve I. is repeated for com- 
parison. The curves show clearly that the lower the resistance 
of the instrument with a current transformer the better. They 
further show that a non inductive instrument of the same total 
impedance gives much better constancy of ratio with different loads 
than an inductive one. This result, which is quite in accord 
with theory, is emphasised here, as the opposite opinion is 
widely prevalent, based on an erroneous interpretation of the 
results of Mr. Campbell.* 
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Ета. 8.— RATIO TESTS ох CURRENT TRANSFORMERS AT DIFFERENT LoADs. 


Ratio of Secondary 
ó 
1 


_ Figs. 9 and 10 show the results for the phase displacements 
in the above cases, the numbers against each curve correspond- 
ing with those for the ratio tests. Here the addition of resis. 
tance in the secondary greatly increases the phase displacement, 
as is obvious, as it brings the secondary current vector more 
nearly into quadrature with the no-loadcurrent. By increasing 
the lag of the secondary current sufficiently it should even be 
possible to obtain a negative phase displacement, and this has 
actually been done in curve VI. at a low current, where the 


* „On the Measurement of ve i 
ry large and very small Alternatin 
Currents. By Albert Campbell, B.A. Phil. Mag., September, 1896, p. 276. 
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vector difference between primary | core loss current is probably larger, relatively to the magnetising 

6 ; : current. In each case, separating the coils has the effect of 
increasing the inductance, and therefore should have some- 
what the same effect as an inductive secondary load, as is 


evidently the case from the curve. 

The golden rule for current transformers for all purposes is, 
therefore, to keep the core induction as low. as possible. This, 
of course, means a transformer of large size and an instrument 
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Fic. 9.—PnasE DISPLACEMENT IN CUBRENT TRANSFORMER AT VARIOUS LOADS. 


of low impedance. In case I., where the maximum core density 


B was only 382 at 750 ampere turns, the total variation of 
ratio was only from 0:981 to 0:988, or 0:7 per cent., for a 
10-014 range of current. 

The 150 of designing a satisfactory current transformer 
for use with wattmeters is, however, a difficult one. Under the 
best circumstances, in case III. the phase displacement is not 
reduced much below 0-2 deg., which is about the limit for watt- 
meters that are to read with accuracy at low power factors. 
But this is only gained by an inductive secondary load, for 
which the ratio of transformation varies from 0-97 to 0-988. 
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Phase Displacement between Primary and Secondary 
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In case L, where the ratio is more satisfactory, the minimum 
phase displacement is no less than 0*6 deg. The only pos- 
sibility of improving on these figures is by decreasing the 
magnetising and core loss currents of the transformer, and 
this implies either a further increase of size, or the use of 
better magnetic material Messrs. Sankeys have just intro- 
duced a new alloy under the name of *Stalloy," which is 
claimed to have only about one-third of the hysteresis loss of 
good soft iron while being of high permeability, and having 
high specific resistance. These characteristics should materially 
improve the constancy of transformation, and the writer is 
having a transformer made up of this alloy for trial. 
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T. D. Relations.—Fig. 11 exhibits the resulta found for the 
ratio of transformation of the same transformer when used as 
1 P.D. transformer from 30 to 150 volts on open circuit, when 
kaded with a single voltmeter of 2,400 ohms resistance, and 
when loaded on э thoking coil having an impedance of 900 ohms 
at 50 ^o, which was the frequency of the test. The importance 
of eliminating magnetic leakage is again well shown, and it is 
further noticeable that the regulation .is better with inductive 
than with non-inductive load, as the current taken by the 
choking coil was about 24 times that for the resistance, and 
the drop is only increased by a comparatively small amount. 


practica] testing of power transformers where it is necessary 
for the regulation to be known with great: accuracy. In a 
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ON A METHOD OF PRODUCING CONTINUQUS HIGH. 
FREQUENCY ELECTRIC OSCILLATIONS. 

BY S. G. BROWN. | — 

At the present time considerable interest is bein raised in 

the continuous production of high-frequency oscillations to 


replace those resulting from the method of spark discharge as 
employed in “ Wireless Telegraphy," the object aimed at in 


mary Voltage, 


ry fo Pri 


The following short description of the methods employed by 
myself as an independent investigator may be of interest ; 
ater on I hope to go more fully into the details, Т 

Some time ago I was experimenting with a “ Wehnelt ” 
electrolytic interrupter System, which, as is well known, con- 
sists in passing a direct current through a self-induction and an 


Ratio of Seconda 
8 
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Core Inductien, 8 Gausses, 
Fro. 11. — VagtaTION or Ratio or Vor TAGES IN TRANSFORMERS WITH 
Inpucrion, 


W rotating disc; C balanced copper block: E E direct-current eleetric light 
leads; R, series regulating resistance; L, inductive coil of, say, 20 henríes to 
steady current; K capacity shunting contact on disc; R, resistance; L. air core 
inductive coll to tune circuit, although this coil is not necessary to produoe oscilla. 
tions through condenser. 

If voltage is higher than, say, 209 volta two or more discs and copper blocks may 
be employed as a multiple spark-gap. 


in Degrees. 
8 


electrolytic cell, having but a small exposed surface on the 
“anode.” In this apparatus interruptions of the current take 
place in a more or less regular manner, the electrolyte con- 


H. D. Phase Displacement, 
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Core Induction, Ё Gausses, cathode very close to the anode on the surface of the liquid, 


and measurements of the current passing through the con- 
denser showed that the oscillations rose to many thousands 
per second. Е i m "m 
e А ! The chief objection to pr ucing oscillations by this me 
transformer op nots from these resulte are that P.D. | was the rapid 1 of the electroden. Later experiments 
And wattmeter”, be used with confidence, both for voltmeters А . 
and the res; T$, provided that the magnetic leakage is small 
5 stance of the instrument js large, They also 
‚ Indicate that an induction density B of about 5,000 


system of cooling the positive electrode was required ; if this 
Еши gives about the best all-round results. 4 о 8 


was raised in temperature by y r 
limit, an arc would form and the oscillations immediately 
cease. This cooling was effected by standing a portion of the 
electrode in water. | 

Trial was also made of the effect of increased air pressure on 


5 seems to be of considerable value for the | the discharge and it was found that as the pressure was in- 
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I.—DETERMINATION OF Contact RESISTANCE OF Dry CARBONS 
AND COPPER. 


The firat experiments were devoted to the conditions of dry 
i.e., unlubricated) contact. The surface was kept perfectly clean 
by & polishing pad continuously pressing on the drum. 

Readings were taken at speeds from 860ft. up to 8,800 ft. per 
minute, and with pressures ran ing from 7 oz. to 46 oz. per square 
inch. Down to 180z. pressure the speed does not influence the 
result. With 12 oz. the effect is barely noticeable at 2,800 ft. per 
minute, but is marked at 8,800, With 7 о2. the effect is seen at 
2,800 ft. per minute, but not at 1,480 ft. These results are shown for 
the higher speeds in Fig. 1. It is clear that the influence of speed is 
indirect, causing vibration, which reduces the efficiency of contact. 
This will be seen more clearly below, when vibration is purposely 
introduced. 

The relation between current and pressure may be expressed by 
thezfunction xE = 00:8. Assuming this index, and caleulating the 


creased the results also i | he chief 
difficulty here also was the burning away of the, positive 
electrode and the frequent adjustment thereby required, but 
these troubles were got over by the following simple device. 


of a copper block resting against the edge of the disc. On the 
passing of a direct current at 200 volts pressure through a re- 
sistance and a high gelf-induction, and thence through the disc 
to the copper block, exceedingly rapid oscillations were pro- 
duced in a capacity shunting the moving contact. 


showed by calculation that the oscillations were in some 
instances of the order of millions per second, and a small in- 
candescent lamp consuming 1 ampere at 20 volts could be 
brilliantly lit up through a condenser of 0-005 or less of a 
microfarad, although the effective E.M.F. across the electrodes 
could not, from ЫШ ОК, have exceeded 50 volts. 

Many experiments with this arrangement were tried, which 
fully proved the existence of these high oscillations and their 
continuous production ; for instance, it was possible to light 
up an incandescent lamp through a 9 in. brick wall, employing 
only two loops of wire of one single turn, each enclosing an 
area of some 3 sq. ft., and placed on either side of the wall, 
the oscillations flowing in the one loop and the lamp being 
in the circuit of the other. | | 

The advantage of this moving dise was that it was self- 
cooling and self-regulating, this apis ras being effected 
by fixing the copper block on one en of a counterbalanced 
arm, so that it could be adjusted to float with a definite pres- 
sure on the edge of the disc. This instrument required little 
or no attention, and has been worked all day without adjust- 
ment and with no appearance of change taking place. Methods 
were also devised whereby the presence of these high oscilla- 
tions could be efficiently demonstrated, and at some later date 
I воре to go into further details. 

These experiments were shown to Prof. J. A. Fleming and 
others interested in this work some six months ago. It may be 
added that these various methods of producing rapid oscillations 
have been patented, and we intend to employ them shortly in 
connection with the Ноліег-Вгожо » system of wireless 
telegraphy. 


o 1 2 Volts 0 
Fic. 1.—E¥FFEcr OF PRESSURE AND SPEED ON Contact RESISTANCES. 


value of k for each point from 10 to 60 amperes at each pressure, the 
value of k is found to be fairly constant for each pressure, except 
in the case of 70z. The mean values of k for different pressures 
have been found to conform very closely with the expression 
ke140924/P. The full expression, between the limits 10 to 60 
amperes and 7 02. to 460z., may be written with considerable 
accuracy— {05 
BR=——- 55 
| 140922 P 
to represent the relation of E.M.F. current, and pressure with & 
well-bedded brush free from vibration. 

Doubt may arise whether a plain copper drum really represents & 
commutator. Assuming that the surface of the commutator 18 
smooth, there seems no reason to doubt this. In confirmation it 
may be mentioned that these results agree fairly closely with those 
given by Dr. Arnold, who used a commutator for his tests, and with 
other tests by the author. 


— 
80МЕ РНЕНОМЕНА ОЕ COMMUTATION.* 
BY PROF. Е. G. BAILY, M. A., AND MR. W. s. Н. CLEGHORNE, B.SC. 


This Paper deals with the contact resistance of the brush, the value 
of the brush current, the currents in the short-circuited coils, and 


the E. M.F. between the segment and the trailing edge of the brush. »? 
The question first treated is the resistance of the brush contaot. 84 
The mode of experiment was of the simplest character. A cast- 3 


iron pulley was covered with a heavy band of copper, turned and 
polished to a true surface with a diameter of llin. This was 
mounted on the spindle of an electric motor. The two carbon 
brushes were set on the horizontal diameter, and current from a 
battery was passed through a variable resistance and an ammeter and 
across the pulley from brush to brush. The drop in E. M. F. across the 
two brushes was read on a voltmeter by potential leads soldered to 
the brushes themselves, so that thermo-electric effects are eliminated, 
and no brush-holder resistance was included. The resistance of 
the copper drum was negligible, but the resistance of some 4 in. 
length of carbon on each brush was included, as representing 
probable working conditions, and this bas not been subtracted in 
the following readings. It amounts to 0:04 volts on the two brushes 
with a current of 60 amperes per square inch. 

The carbons were supplied by Le Carbone Co., the best quality, 

called X, being used. It was a very dense graphitised carbon wich 
8 specific resistance of 0:00198 ohms, or about 1,200 times the 
resistance of copper. Common grades of brush carbon have usually 
about three times this resistance. It was by no means & soft carbon, 
wore slowly and took a high polish. 
_ Preliminary experiments showed that vibration would play an 
important part in the resistance, and in order to simplify the first 
tests, brush holders were used in which vibration would be as 
small as possible. The area was 1 sq. in. in all tests, the same pair 
of carbons being used all through. 


о 20 30 40 50 20 30 40 50 
Current density Current density 
Fic, 2.—TotaL Losses PER AMPERE COLLECTED FOR DIFI ERENT 


SPEEDS, PRESSURES AND CURRENT DENSITIES. 


Let the contact area of a brush be reduced to 1/n of its nominal 
value. Then the pressure per unit area and the current-density 
are increased n times. The E.M.F. is changed to the value — 

i99 14022 VP, 

ip» 140-22 JP. 
Within large limits this factor differs very little from unity, and 
hence we see, what appeared extremely improbable from the nature 
of each separate curve, that imperfect bedding has scarcely any 
influence on the brush losses. It tollows also that with & given 
spring tension and current the loss will be much the same whatever 
size of brush be used within reasonable limits, and there is no ad- 
vantage in using low current-densities. Moreover, a small, and 
consequently light, brush will vibrate much less, and will, therefore, 
be less liable to spark. The frictional losses will be also unchanged, 
for it will be shown later, what is indeed quite normal, that the 
frictional loss is proportional to the pressure. There will be & cer 


* Abstract of a Paper read before the Glasgow Local Section of the 
Institution of Electrioal Engineers. 5 i 
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tain ratio between current-density and pressure per unit area at 
each speed at which losses are a minimum, the ratio being kept low 
at low speeds and high at high speeds. The curves in Fig.2* show 
the total losses in watte per ampere collected, plotted against current- 
density, for various pressures and speeds, the friction constant 
being 0.0005, for which see later. It will be found that when hori- 
zontal lines are drawn through, representing a constant loss, the 
ralio of current-density to pressure is approximately constant. At 
a high speed, say 3,000 ft. per minute, the 7 oz. pressure is the most 
economical with a current-density of 30, or a ratio of 4 to 1, while 
at 500 ft. per minute we may use 70z. at 9 amperes, 18 oz. at 


24 amperes, or 2407. at 82 amperes with nearly equal minimum 
loss, or в ratio of 1:8 to 1. Of course, these conclusions will be 
modified by considerations of sparking and heating, and it may not 


be possible at high speeds to use the most economical ratio. 


Mr. Hobart (‘‘ Electric Generators”) mentions 40 amperes as a 
safe limit, and 2002. as good practice, or а ratio of 2 to 1. These 
figures are confirmed by the experiments except at the highest 
speed. There is no advantage in using a low current-density, and 
in order to obtain the best conditions over all loads of a dynamo, 
the сасы at full load should be fairly high, а few well. 

ders being better than a number of cheap ones, 


designed brush holde 
especially at high speeds, where a low current-density is extravagant 


II.—F riction оғ CARBON BRUSHES. 


The friction was measured by reading the power absorbed by the 
driving motor when the brushes were on and off respectively, the 
readings being taken immediately after the E.M.F. readings at 
every set. For convenience, the power wasted in friction has been 


expressed by the formula W = uv PA watts, where 
v = velocity in feet per second. 
P = pressure in ounces per square inch. 
А area in square inches of both brushes. 


The co-efficient n obtained on the polished surface shows some 
variation, as follows :— 


1. Direct-pressure brushes ...................... = 0:00065 
2. Padded brushes and heavy holders ............ — 0:00050 
3. Heavy brush holders ........................ =0 00037 
4. Parshall's value. =0:00043 
5. Raymond, graphitised brushes s = 0:00070 


It should be added that in the case of 2 and 8 the drum was not 
continuously polished, and, as has previously been stated, the car. 
bon dust acts as a lubricant to a small extent, reducing the friction 
Probably the value 0:0005 will represent the usual working condi- 
tions with fairly hard brushes, although at high speeds, where some 
vibration is probable, it will be reduced to 0:0004. 


TIT.—Expgrimenrg WITH LUBRICATED BRUSHES. 


Lubrication with parafin wax produced very little change in 
er the shape or the value of the curves between current and 
E. M. F., until the Pressure was reduced to 18 oz. Below 12 oz. the 
1 Were irregular, and the E. M. F. rose rapidly, showing that 
6 ere was imperfect contact. The speed exerts considerable in. 
‘uence on the E.M.F. Even ata pressure of 42 o7. there is a con- 
tinuous chinge between 1,200 ft. per minute and 3,800. At 1,200 the 
15 s Was exceptionally low, whereas at 3.300 the value ів nearly 
i im ba dry 65 (Fig. 1) there was no change at all. 
oss was i i i 
values being obtained as etermined at the same time, the following 
Pressure 12 18 24 36 40 2202. 
u= 0:00018 13 15 0:074 0-065 10 


or à mean value of 0-00011 watts per ounce per foot per minute 


Wo special commutator lubricants were also applied, one a mix- 
the other apparently consisting of 
soapstone, coloured and scented with 
pane s he оа к much the same as 

: РатАШп wax alone, though it is possible that 
л! i АП ungraphitised brush the addition of graphite in the lubri- 


9 results of the tests with 

1 paraffin wax are remarkable, and 

Were оаа expected by the authors. The lubricant, although 
о 1 permits the passage of large 

Ч:6'у no interference, and yet is present in suffi- 
cient „е to reduce the friction to one-fifth of its value for dry 
resistance : may be added that when the drum was Stopped the 
Praetically eed dnm Irregular, and it generally rose to what was 


lu е planation, there is no doubt that the action of the 
rushes, s Беде cial in reducing friction and wear and tear of 
provided. е апу counterbalancing increase in electrical losses, 
_ e attention is bestowed on it. On account of the re- 


* In the original р —— i 
"inti showing leas variation, ^^ re еп, fer 5001 and 1,000 ft, per 
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duction in friction losses the pressure may be inereased to some 
30 oz. or 40 0z., and over a large range of current-density current 
can be collected at a total loss of less than 2 watts per ampere. 


IV.—Errgor or VIBRATION, 


The influence of vibration has already been noticed at high 
speeds. To examine this further, brush holders were made in 
which there was & considerable tendency to vibration—long arms 
pivoted at one end and possessing more inertia. The same brushes 
were used. "There is no need to enter into details, as the testa only 
show what to avoid. | 

At 580 ft. per minute there was no vibration, and the values of 
E M.F., even down to 12 oz., correspond closely with the previous 
values. At 1,600ft. the effect ів marked, at 2,800 ft. still more 
marked, the increase showing at a pressure of 550z., while at 
8,200 ft. the E. M. F. runs up to nearly 9 volts. Although the col- 
lection at this speed was not sparkless, it would scarcely have been 
deemed very bad on a dynamo. At these high speeds the collection 
is clearly almost entirely through the arc, as the E.M.F. is almost 
constant between 10 amperes and 40, and it is remarkable that the 
readings were exceedingly consistent, repeated sets not varying 
more than some 8 per cent. i 


V.—RESISTANCE OF BRUSHES STANDING. 


Though not a practical condition, it is interesting to examine the 
resistance of the brush contact when standing. This was deter- 
mined during some of the tests, after stopping the drum. The current 
was raised from 10 to 60 amperes as before, and while occasional 
abnormal values of E.M.F. were obtained, the readings for the most 
part showed that the ratio of E.M.F. to current was constant for a 
given pressure, and that Ohm's law holds good. The resistance 
diminished as the pressure increased, and the conductance may be 
written 1/Е =0°6 P+ 24, though no great reliability can be placed on 
the formula. 


VI.—DETERMINATION OF SPARKING E.M.F. 


The next part of our experiments was devoted to determining the 
E. M. F. betweenthebrushandthecommutator segment at the moment 
of separation, which we may call the sparking E. M. F., or the E. M. F. 
due to a sudden cessation of current in an inductive circuit, which 
tends to produce a spark at the point of separation. This has no 
connection with the reactance E. M. F. embodied in various formule, 
which deal with t^e value of Ldt/dt before the break, and assume 
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that the current has already become zero when the separation occurs. 
The sparking E.M F. is therefore a measure of the failure of the 
machine to commutate its current in the correct ‘manner. That 
this does not necessarily mean that the machine is commercially 
unsatisfactory is obvious from the fact that in forced commutation 
with fixed brushes the ideal procedure must be departed from, and 
we shall examine whether the conditions for reducing the inevitable 


mutation under the ideal conditions. We shall also examine the 
value of the currents circulating in the short-circuited coil, and their 
effect on the sparking E.M.F. and the magnetic field of the machine. 
As interest is now particularly directed to the use of machines 
with commutating poles, this type was examined with the greatest 
fulness, and for comparison similar readings were obtained from a 
simple machine. | 
The machine was a 15 E. p. four-pole enclosed motor with two- 
circuit wave-wound slotted armature. At 460 volts with the full 
exciting current it ran at 550 revs. per min. The armature has 
1,884 bars and 178 commutator segments, with four turns per 
section, 29 slots with three outward and three return sections in each 
slot. The reactance E.M.F. calculated by Hobart's formula, if the 
effect of the commutating pole is neglected, is 8'5 volts. The four 
brush arms each carry two brushes 1 in. long and 1g in. broad. The 
commutating poles had a narrow pole face jin. broad, but both 
main and commutating poles slanted across the teeth, so that the 
total span was 2 in., or nearly two slots and two teeth, as shown in 
Fig. 3. The makers were the Morris Hawkins Company. 
The E.M.F. was measured on a a high-speed falling-plate Duddell 
oscillograph, which was connected as a voltmeter between the brush 
and a trailing spring attached to the back of the brush, and separated 
from it by a sheet of mica ,',in. thick. While. both brush and 
spring were touching the same segment the oscillograph registered 
the fall of E. M. F. from carbon to segment, but as the carbon left 


b 


sparking E.M.F. are the same as those producing an ideal com. - 
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the segment the induced E.M.F. caused a current to flow through 
the instrument to the segment just left. As the spring traversed the 
mica between the segments the circuit was broken and the deflection 
fell to zero, but in many cases the brush bridged this, and the 
E M.F. merely dropped to the first value. The use of a circuit 
in parallel with the break tends to reduce the E.M.F., but in most 
cases the resistance was some 160 ohms, so that a very fair idea of 
the sparking E.M.F. was obtained. The direction of the E.M.F. 
indicates whether the current is from brush to segment or the 
reverse, and indicates whether the machine is under-compensated 
or whether over-compensation has set up a circulating current in the 
reverse direction. In the following diagrams the direction above 
the zero line indicates an E.M.F. in the direction of the main 
current, or under-compensation. . 

Fig. 4 shows the action at a speed of 150 revolutions when the 
motor was running light. The waves are quite distinct, falling into 
groups of three, the number of coils in a slot. The E.M.F. rises as 
the slot travels to the approaching pole-piece out of the field of the 
commutating pole. The zero values show the mica separators, after 
which there is a rapid rise to the E. M. F. between brush and “е, 
followed by another rise as the brush leaves the segment. ere is 


Time »——> 
Fro. 4.—RuxNiNo Licut: Stow SEED (150 revs.) 


much irregularity of detail, and it can scarcely be expected that the 
currents willrepeat with exact regularity. There aresix ripples on each 
wave for which more than one cause can be suggested, and it would be 

unprofitable to follow them out in detail. The machine is under- 
compensated, and the sparking E,M.F. rises through the group of 
three coils as the compensating pole becomes weaker. The maxi. 
mum E. M. F. is only 177 volts, as the speed is very low, the E. M. F. 
between brush and segment being about 0:8 volt. The compen- 
sating poles were excited with more current, the motor still running 
light, and the curves showed a gradually increasing over compen- 
sation. Fig. 5 was taken with 6 amperes, the armature current 
being 2 amperes, and much of the E.M.F. is now in the reverse 
direction. In fact, the waves group themselves in two sets of three, 
and in alternate sets the current is entirely in the reverse direction, 
the other parallel brush arm probably baling the driving current 
during this interval. 

Repeating with different loads and the proper compensating 
current for each, the E.M.F. showed always under-compensation. 
This will be examined in more detail at a higher speed. 

The motor was intended for a large range of speed. At870 revs. 
per min. and with light load the E. M. F. rose to 6 volts and with fall 


Fie. 5.—Rusnina Ілонт: 6 AMPERES ROUND CoMMUTATOR PoLEs. 


load to 20 volte. The motor was considerably under-compensated, 
but nevertheless the brush dealt with this high E.M.F. with very 
little visible sparking, the mass of cold copper and the speed of 
separation doubtless contributing to this result. Fig 6 shows the set 
of values obtained at these and at intermediate loade. 

Further tests were made with no current round tho compensating 
poles. The sparking was considerable, and even on half-load the 
sparking E.M.F. rose to 32 volts. By shifting the brushes the current 
was taken up to full load with a sparking E. M. F. of about 32 volts. 

The foregoing experiments indicate that where the conditions 
assumed in the reactance formule are not fulfilled, it is important 
to determine whether the sparking E.M F. will be large. At the 
same time they show that it need not be very small. In all cases 
of forced commutation—+.e., where the current does not die down to 
zero by the action of a suitable E.M.F. in the short-circuited coil, 
but is merely throttled by the decreasing area of contact between 
segment and brush, often in spite of an E.M.F. in the coil tending 
to keep it up—in all such cases there will be an abrupt break and & 
Possible spark. In many cases the main current wil be unim- 
portant, and the value to which the induced circulating current has 
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risen will control the smoothness of the commutation. A broad 
brush will be a positive harm, as allowing the coil to come more into 
the field of the wrong pole and giving time for the current to rise. 
The value of the current will be proportional to this field, to the 
speed of the machine, and to the number of turns in the coil, for the 
resistance of the coil itself will usually be small compared to the 
brush contact resistance. The E.M.F. produced by breaking this 
current =Ldz/dt, where L is proportional to the square of the 
number of turns (if they are all in the same slot), so that the spark. 
ing E.M.F. is proportional to the cube of the number of turns in the 
coil and the square of the speed. But the whole coil between two 
adjacent segments is not involved, if there are more than two sets 
of brushes, for the different sets break circuit successively, and the 
parts between the other brushes will readjust their currents without 
a spark. Hence the commutation is more easily forced in multi- 
polar machines than in those with only two poles. To test this, the 
sparking E.M.F. was determined with one brush on each of the 
four arms, and again with two brushes on two arms. In tne first 
case the E.M.F. was 8 volts, in the second 15 volts, or nearly 
twice as great, the length of bar in which current is stopped being 
twice as long. 

The same result is shown in the oscillograph curves of the cur- 
rent in the short-circuited coils shown by Mr. Catterson Smith (The 
Electrician, April, 1906). Using several brushes, he found the 
current change its value by successive small steps instead of one 
large one, from which it may be concluded that there will be less 
tendency to spark. 

The above estimation of the sparking E.M.F. assumes that the 
decrease of current, due to the diminishing area of the segment in 
contact with the brush, is sufficiently rapid to produce a sensible 
E.M.F. in the coil. But if this is not the case, and the self-induced 
E.M.F. does not appreciably influence the current, then the spark- 
ing E.M F. will be proportional to the current at the moment of 


Sparking E.M.F. Volts. 


5 10 15 20 25 
Load Amperes. 
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breaking, to the coefficient of self-induction, and to the speed, or Lui, 
which is timilar to the reactance voltage except that 1 has only a 
remote connection with the armature current and depends on the 
resistance of the brush contact and the E. M. F. induced by the stray 
field. If it is possible to find a quality of carbon in which the 
resistance is fairly independent of current density the use of such 
brushes should sensibly decrease sparkinz. 

For forced commutation it is preferable to have as small a mag- 
netic field as possible in the interpolar space to diminish the circu- 
lating currents. Hence & narrow air-gap and a large interpolar 
space are beneficial. Distortion of the field is then of little conse- 
quence, and weakening or even reversing the pole-tip will not 
matter, so long as the field from the strengthened pole-tip does not 
come down on the coil The ideal machine with commutating 
poles does not experience forced commutation, but with incorrectly- 
adjusted poles some forcing of the current is inevitable. 

As a comparison with the forezoinz curves some tests were made 
on а simple motor without anti-sparkin: devices, The machine was 
а віх pole 55 н.р. motor, made by Mavor & Coulson, running normally 
at 500 revolutions, with 460 volts on the brushes. The pole shoes 
were square and the air-gap rather small for the size of the arma- 
ture, being 8:0 mm. The slot breadth was 9 mm. and the breadth 
of the top of the tooth was 10 mm. 

There were 282 turns with 142 commutator parts, or two turns 
per coil, wound in a two-cireuit winding. There were six pairs of 

rushes, each of 1} sq. іп. area. Ihe nominal maximum current 
density was, therefore, 15 amperes per square inch. 

As this machine was fitted with additional testing devices, which 
included & pair of spring contacts on the commutator, the contact 
resistance of the brush was eliminated by setting the two contact 
makers a short distance apart, the one just in front, the other 
behind the trailing edge of the brush. When they both touched 
the same segment the E. M. F. fell to zero, and the peaks of the curve 


read the E. M. F. in the coil as it left the brush and received the main 
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eurrent from the new side. The potential brushos were set at a 
distance little more than that of the breadth of the mica between the 
segments, so that the reading just included the spark and no more. 

Setting the brushes in the most favourable position for running 
light, the curves gave an E.M.F. of 4 volts at this load, which rose to 
6 volts at half load. It was found that if the potential leads were set 
with a very small gap, so that the trailing contact moved on to the 
mica after a contact lasting only д in., the E. M. F. curve rose 
abruptly and dropped to zero (Fig. 7). On increasing the time of 
contact, the zero drop was only momentary, with a rapid rise as 
before, but there followed a momentary dip as the sparking E.M.F. 
ceased, and a farther rise showed the E. M. F. induced in the coil by 
the stray field (Fig. 8), which was cut short by the contact coming 
onto the mica. The first rise in Fig. 8 is the same as the rise in 
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Fig T, and that this is smaller than the E M.F. induced by the stray 
field shows how thoroughly the current is controlled by the 
diminishing area of brush contact. 

The following values of tho first rise were obtained :— 


Armature current. Sparking E. M. F. 


Brushes set for light load...... 7 amps. 8:5 volts. 
» n 779 e 3 ” 8“ » 
" 77 22 46 ” 40 „ 
» » 46 amps " 46 ” 25 » 
” „46 rs T 3s 20 , 
” n ARN T 3 20 , 
99 ” 37 ээ ee 37 97 8:0 ” 
" „ 97 ,  ...... 75 „ 95 „ 
e occus 75 „ 25 „ 


The E. M. F. given here is the mean of somewhat irregular values, 
as there is no doubt that small changes of brush contact at the last 
moment will readily produce variations in the sparking E.M.F. 
For example, a mean reading of 8:6 volts will range from 8 to 4, or 
in places to 5. It must also be remembered that the supposed best 
position for the brush is a point difficult to ascertain, and the whole 
ft is very small, so that the minimum values are not consistent. 


ош claiming any great ехасіпевв for these numbers, it is 
к ident that the E. M. F. of self. induction, which tends to produce a 
n :18 very small in this machine, and variation of load and position 
e brush does not create large changes. The machine has a very 
between the poles, for the air gap is small 
per coil ров pieces is large. The number of turns 
rink їв small, the complete coil is divided into three parts by the 
ditions f and the speed is not hi h. There are therefore all the con- 
tion. al the ah moderate spar ing E.M.F. or good forced commuta- 
bainz 3 9 5 e value of the reactance voltage is not especially low, 
tan { $ volta, А further examination into the process of commuta- 
of this machine wil] be considered below, 


(To be concluded.) 
— 
Caimen, , BOOKS RECEIVED. 
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THE HERMITE ELECTROLYTIC PROCESS AT 
POPLAR.* 


BY CHARLES V. BIGGS. 


This Paper is a contribution to the data 
the subject of the electrolytic 


are adapted. A variety 
which have been reduced to a practical form the best known are the 
“ Hermite,” Electrozone and the “ Oxychloride.” Unfortunately, 
hitherto, the accessible examples of plants actually working on more 
than an experimental scale have been extremely few ; the author 
only knows of one in this country—namely, the Hermite plant at 
Poplar. The following data have, therefore, been collected from 
runs undertaken at this installation in the ordinary course of work- 


ing for supplying disinfectant to the borough. 


=" Corea Lance 


Vut сам Wonxs. 
DDN Parme VEG 


rut Hermite System 
— or SANITATION.— 


Fic. 1.— GENERAL View or THE ELECTROLYTIC PLANT. 


The system adopted at Poplar is to mix a certain quantity of fluid 
in an elevated tank and then to allow this fluid to flow through four 
double troughs, or cells, placed one above the other 80 that the liquid 
descends continuously by gravity. Each trough is divided laterally 
by a partition, and in each of the two divisions five distinct ele- 
ments (consisting of one positive and two negative plates) are sus- 
pended (Fig. 1). The positive plates are of thin platinum wire 
wound upon slate slabs and the negative plates are of zinc. There 
are thus four troughs, each containing ten “ elements,” or 40 cells in 
all. The liquid enters through the funnel visible towards the top 
left-hand side of the illustration, passes along the front division of 
the top trough, back through the division behind, over a weir and 
into a sub-division, from which it is drawn off by the bent glass tube 
discharging into the second funnel ; it passes along the front division, 
back through the division behind, over the weir into the pocket of 
the second trough, and so on to the final bent tube, which rd m 
it into a carboy. A bottle arranged at the right-hand side of tho 
tier of cells (not shown) supplies the sodium hydroxide used as a pre- 


* Abstract of a Paper read before the Faraday Society on Tuesday, 
November 13, 1906. 


| 
! 
! 
| 
| 
і 
| 
| 


206 THE ELECTRICIAN, NOVEMBER 23, 1906. 


servative, which flows drop by drop into the carboy as it is filling and 
serves to neutralise free hypochlorous acid. As the liquid passes 
through the troughs it is subjected to the action of a current of 
15 amperes at 230 volts, being 5'6 volts per cell. During the run 
the liquid in the carboy is thoroughly stirred by means of an ebonite 
rod provided with rubber flaps. 

- The total space occupied by the electrolysing plant (including the 
tank) is 7 ft. by 7 ft. The capacity of the tank is some 215 gallons. 
The total head-room is 10 ft. During a run of eight hours 185 gallons 
of hypochlorite solution at a strength of over four grammes per litre 
are made. The procedure is as follows :— 

The tank is charged by placing in it 100 litres of a saturated solu- 
tion of sodium chloride and 20 litres of a saturated solution of mag- 
nesium chloride. To this is added as much water as is needed to 
bring the whole quantity up to 840 litres (185 gallons). The liquid 
flows from a pipe in the bottom of the tank, at the end of which is 
a ball valve, into a small flushing cistern at the side, in order to 
obtain an even flow, otherwise as the tank emptied the flow. would 
be slower; thence through another pipe into the funnel leading to 
the first row of cells. The second pipe mentioned has a cock for 
regulating the flow. The rate of flow adopted is 8} pints (1:9 litres) 
per minute. This works out at 25 gallons (113°5 litres) per hour, or 
about 185 gallons (840 litres) in the eight hours. The chemical 
action appears to be that the NaCl acts as a vehicle for the current ; 
the Mg and Cl ions being given up at the — and + poles, and com- 
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Fic, 2.—Cunves SHOWING Rise IN VALUE OF SOLUTION AS IT PASSES 
THROUGH EACH SET or TEN CELLS. 


bining with H,O to form Mg(OH), and 2HCl, with 2HCIO, H, 
being given off. A final re-combination takes place, leaving MgCl, 
and Mg(OCI), with a little Mg(OH), as waste. The results of four 
runs with different currents are shown below :— 


Table I. 
Gr. | Gr. Temperature. 
Time. per per Amps. Volts |— Remarks. 
Ist row Final. 


D . 1 974 
10:40 3:312 | 146 


litre. B. T. U. Tank. 
11:5 3.180 141 12 | 212 


* Room temp. 62. 
| Flow 1:9 litres 


a 
SS «> 


12:45.| 5:48 | 128 20 242 |605| 72 98 


11:20 kA 12 212 | .. pints) 113:5 
11:30 | 3:117 | 139 | 12 | 212 60 a litres per hour. 
11:80 .. .. | 19 | 244 |605 70 80 

12:0 T 5 20 | 246 |. |>» |945 | 

12:15| .. se 20 | 245 | .. | .. | 95 Room 
12:20 | 5:3 123 | 20 244 605 70 98 temp. 64° 
12:30 5°3 124 | 20 | 242 | .. | .. | 98 | 


19:55| .. „ | 17 |2]|005]... © 

1:45 4:818 | 138 17 | 282. | .. | 725 | 95:5 Temp. falling 
2:0 4969 12 | 17 „% 94 |. owing to 
9:15| .. 254 A85 4: des | А fred 

2:80 | 4:818 | 189 | 17 | 280 | .. | .. | .. | к 
2:30 .. | 16 | 224 |61 я sad |] 

3:0 | .. 254,38. 1-994 ] 0s | 52. (3E | 

3:10 4:676 | 147 | 16 | 230 | .. | 71 93 

3:30 52 16 | 280 | .. | 70 93 | 

3.45 4'818 | 149 | 16 | 298 60 70 |94 


Curves have been plotted from readings taken on these runs. The 
abscissae in Fig. 2 are merely arbitrary divisions indicating that 
the liquid has passed through one set (ot 10 electrolysers), two sets, 
three sets, or four sets (final liquid). The ordinates show the 
strength obtained in grammes per litre. It will be noticed that the 


increase of 1 gramme per litre in each 10 cells is fully maintained, 
but has a tendency to fall off after 30 cells. , 

Figures are also given in the table ofthe grammes of chlorine per 
B.T.U. It will be noticed that the highest efficiency is obtained at 
16 amperes. The fact that a run at 17 amperes gives worse results 
than at 16 is not easily accounted for, unless it was due to stable 
conditions not having been reached on the 17 ampere run. 

The high temperatures at which some of the samples have been 
made are interesting, in view of the widespread belief that the 
hypochlorite solution deteriorates rapidly if made under such con- 
ditions. Samples were taken from solutions made and bottled 
during the warm weather of last summer with the following 


results :— 
Table IL. 


Loss in | Time between 


Temperature of 
Grammes Making and 


Temperature difference 
Final Liquid 


between Tank and 


final Liquid. when made. per Litre. | Re-testing. 
(D 15 . 27°F. 40°C. 104°F. | 05 6 weeks 
(2) 145°C. 26°F. 40°C. 104°F. 02 | 4 „ 
(3) 15°6°C. 27°F. 40°C. 104°F. 0:1 CS 
(4) 145°C. 26°F. 34°С. 93°F. 0-1 бз, . 55 


but found to be the same, practically. The test gave 5'8 for the 
whole carboy, which contained more 5'8 than 5'4 liquid. 

The principal conclusions to be drawn from the working of this 
plant appear to be the following :— 

(a) The manufacture of hypochlorite solutions can be carried on by a 
process which is practically automatic. (b) For an output of 200 gallons 
per eight hours at 4 grammes per litre the capital cost, including build- 
ings and fittings, should not exceed £500. (с) Where continuous current 
is available the series system of electrolysing is the most suitable. Where 
alternating current only is to be had, and a motor-generator must be 
installed, fewer cells may be employed. In the Poplar plant about 
1 gramme per litre is added for every 10 cells. (d) That a warm climate 
would not affect the manufacture at any rate of magnesium hypochlorite. 

In conclusion, the author wishes to acknowledge his indebtness 
to Dr. Alexander, the medical officer of health for Poplar, for giving 
him every facility for inspecting the plant. The improvements 
suggested by Dr. Alexander, which have been introduced in the 
plant in question, are numerous, and it is largely due to them that 
the running has become the simple process described. 

The following figures are given in an appendix as the cost for an 
ordinary run of eight hours, producing 185 gallons of the fluid :— 


s. d. 
(NaOl) salt r 6 
Magnesium chlorideꝶꝶ.... n e 1 0 
Electricity ....cccccscccccccscccccsesccccsncsscee T6 
Attendance and labour, sayyͥ ee eee eee rere n n 4 

9 0 
Interest on £500 at 44 per cent., say 2s. per run...... 2 0—11a. 


Reductions in the price of salt could be obtained by buying in 
bulk and if the disinfectant plant were made an adjunct to the borough 
electrical generating station the cost of attendance could be reduced. 
Probably, including bottling and depreciation of plant, {d. per 
gallon is a fair estimate for the smaller sizes of plant. 


DISCUSSION. 

Mr. J. B. C. KERSHAW (communicated) considered that electrolytic 
hypochlorite was unlikely to replace bleaching powder at present prices. 
He criticised the efficiency of the Hermite plant at Poplar. 

Dr. R. S. HUTTON hoped that further information regarding the 
electrodes and other important details of the Poplar plant and also 
further data regarding cost and efficiency would be forthcoming. Не 
drew attention to the theoretical work that had been done on the Conti- 
nent. Replying to Mr. Kershaw’s strictures, efficiency depended on con- 
centration. At Poplar low concentrations were used, so the efliciency 
was relatively low. 

Dr. ALEXANDER, the medical officer of health of Poplar, stated he 
was not а chemist nor an electrician. He had no financial interest in 
the Hermite process, but had simply taken up the subject from a scientific 
pointof view. He had not benefited in any way by it, and did not expect 
to do во. He had worked for the love of the matter, and he had no axe 
to grind. Were we living in the days of Galileo? He was astonished to 
think that in the nineteenth century every possible obstacle had been 
placed in his way through certain articles in the Press advising his 
Council not to listen to him as the process had been a failure in the past, 
and could not possibly be of any use; it would be waste of publie money 
and was simply a fad of the medical oflicer, If the process had been of 
any use it would have come into operation before. However, he had bad 
the matter in his mind for many years since the publication of the report 
of the Lancet Commission, and had worked at the subject for nearly two 
years, and the working of the apparatus in Popiar was a complete 
success—it had come to stay—and had gone quite beyond his expectations. 
No doubt the failure of the past had been due to the want of stability of 
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the fluid, but this had now been got over, as is seen by stability Table IT. 
of the Paper, and the samples, be it remembered, were some of the first, 
made before the use of the stirrers. It was prophesied in the Press that 
the formation of the oxychloride would choke or block the zinc elec- 
trodes, and that scrapers had been used in the past ; but he would speak 
on this matter later on as to how the oxychlorides are dealt with, 
It was also stated that chloride of lime would be better to use. Well, he 
wanted to know how could this substance be bottled and given out tu the 
public? One would have to mix it with water to dissolve out the calcium 
hypochlorite, and as the commercial powder contains 30 to 38 per cent. of 
available chlorine the waste lime would have to be disposed of, and all 
this meant labour. Moreover, chlorinated lime solutions will destroy 
fabrics sooner than hypochlorites of soda or magnesia. As to the 
cost of making the fluid in Poplar the apparatus had been running since 
the end of January, а period of 10 months, during which time there had 
been required 2,288 units of electrical energy at 14d. per unit, amounting 
to £15, not quite 4 tons of salt at 24s. a ton, amounting to £4. 16s, and 
not quite 2 tons of chloride of magnesium at £9. 178. 6d. per ton, amount- 
ing to £7. 158. : the cost of the caustic soda was about £2. 103., and 
water £2, making a total of £32, and this sum included material in hand, 
This expenditure did not include the labour, which really is less than in 
the old days when carbolic acid was bottled and bags were filled with 
carbolic powder and distributed to the public. He would speak later on 
with respect to this labour question. Now, for thesum of £32, including 
material in hand, the Public Health department had been supplied 
with disinfectant fluid against an expenditure of £313 for the 
year 1905 ; and, moreover, in the Works department the roads, with the 
market places in the parish of Bremley, had been watered with the fluid, 
and now the sick asylums at Poplar and Bromley were being supplied, 
also the workhouse and all institutions inside and outside the borough 
belonging to the guardians. Surely this was succese, whatever the 
detractors of the process might say, and all this for the sum of £32. 
With respect to the watering of the roads and market places, the water 
carts in Poplar had a capacity of 400 gallons and on the top of each cart 


had been fixed a small tank to hold 15 gallons of the electrolysed fluid. | 


Five gallons of this fluid were added to each 400 gallons of water, giving 
a strength of 0*05 gramme of chlorine per litre. He had based this 
strength on a statement of Dr. Rideal that ** in experiments conducted by 
Prof. Robinson, Dr. Kanthack and myself, a bad effluent was treated with 
one or two parts of chlorine per 100,000 with very satisfactory results as 
regards bacteria." Now, as to the working of the apparatus, one man 
only is required, and he not a skilled one, merely an ordinary intelligent 
individual at 358. per week. He attends to the charging and working of 
the apparatus aud the testing of the fluid, and keeps a log of each day's 
work and distribution. It is true there is another man at the depot 
with wages of 303. per week. This man is engaged in bottling and 
delivering the fluid for distribution, and he is also quite capable of 
looking after the apparatus. Formerly, in the fluid and carbolic acid 


powder days, during the busy time six or seven men were at work. The 
object of the 


such a nature as to be simple and automatic, and not to require the con- 


stant attention of a skilled person who would receive a bigh salary and | 


men to do the labour work, which would increase the cost of the output. 
The objects aimed at were as follows :—(1) To see at a glance whether the 


Apparatus is working Properly. This is accomplished by а gauge glass in | 


cu of the large tank and another 
and the second to show if the liquor is running properly into and out of 
the small supply tank, as the chloride of magnesium contains impurities 
which are likely to block up the valve of the small cistern and the taps 
8 to and from the same. A thermometer is kept in the small supply 
tank to see the temperature of the salt liquor, and avother thermometer 
is placed at the outgo of the last electrolyser ; the differenze of the tem- 
AR gives the rise in temperature due to the eiectrclysis, and which 
1 when the apparatus is working satisfactorily, to be under 30°F, 
al Кге tank is necessary to keep a constant flow of the fluid into the 
*erolysers, When first the apparatus was erected the fluid used to 
-come unduly hot on 
| оноп of the head of water in the large tank. This tank had ultimately 
(2) Tha on to girders, and a small supply tank fixed at a lower level. 
tine REDI to be electroly sed in the large tank had to be stirred from 
especiall ime to keep the mixture of an equal gravity throughout, more 
hy dox as for obvious reasons a certain quantity of a solution of sodium 
ol galy e is added. To keep the liquor stirred a large broad drilled plate 
bs beri ‘ron 18 used, one end of which acts as the fulcrum when the 
во that th ted up by means of a chain leading over pulleys to the ground 
„ attendant has only now and again to pull the chain to lift the 
p 1 Up and down instead o! 
which is te а rod. (3) It is necessary to govern the electric current, 
A. en direct from the mains, on account of the density of the 
Mans to be acted 
is ше changes and conse uent changes in conductivity. This difficult 
MARII the eurrent ыш. à / A 
n y ies changing the carboys, a special glass tap has been made. 
у oxide 1 loss of available chlorine the solution of sodium 
the fluid nps into & specially blown carboy at the same time as 
18 running into it, and the two fluids are mixed with a 
Т hrough an aperature in the neck of the carboy, and 
given by e Cy 18 ful a final mixing for about two minutes 
irters with 155 of a stirrer fixed to gear wheels. Before the ebonite 
alen rapis, labs were made, full carboys and half oarboys had 
uS apidly for 10 minutes, and this not always with the best 
hydroxide ig А ddego 18 about the desired stability, for when sodium 
bar, to render the the Precipitate falls to the bottom, and it is neces- 
salution milky throughout, Dr. Alexander stated that 


gauge glass cn the little supply tank, 


in. O 


medical officer was to make the working of the apparatus of | 


first to show the quantity of salt liquor capable of being acted upon, 


1 


account of the flow slowing down through the |: 
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no doubt.the instability of the fluid was dus to the salt in the fluid. M. 

Hermite made a fluid for medical purposes called ** Hermitine," which 

had the salt taken out of it by a secret process, and thereby the flaid was: 
rendered practically absolutely stable, and so much so that it was not 

kept in amber. coloured bottles; but for disinfecting purposes the fluid 
made at Poplar was, of course, stable e j0ugh. The plant at Netley was 
still running satisfactorily, but in that case a stable form of hypochlorite 
was not required. (6) S» far as oxychlorides are cono этпей the appara- 

tus in 10 months had only been taken to pieces and cleaned twice, Every. 
day, after working, the eleotrolysers are emptied by means of the mud 
holes by removing the rubber plugs, and the fluid which is run out is kept 
to recharge the electrolysers. The electrolysers, after being emptied, 
are washed out by means of a hose and then until the next working 
are kept filled with water, which softens any deposit formed upon 
the electrodes, snd before starting work the electrolysers are emptied 
and washed out again, a matter which takes up a few minutes every 
day before and after each working. Dr. Alexander mentioned that he 
had seen an exceedingly eimpie apparatus in M. Hermite’s faotory at 
Rolleville which makes a solution of hypochlorite of magnesia having 
10 grammes of chlorine per litre, and it was & very easy matter on the 
same lines to make it at 50 grammes per litre, but he, of c»urss, could not 
give details to the society as the apparatus was showa t» him in confi- 
dence. Dr, Alexander thanked Mr. Bowden, the chief electrical engineer 
to his borough, for the kindly words of cheer which he gave him during 
the exceedingly trying time when he was endeavouring to make the 
apparatus work simply ап 1 automatically, and to render the fluid stable 
by simple means, so that he could justify himself in having recom. 
mended his Council to expend public money for such a venture. 
Dr. Alexander fioished by statiog that whatever the detractors of the pro- 


cess might say, there was no doubt in his mind the process had now come to 


stay, as it was obvious in these days of cheap electricity nothing could be 


better for a sanitary authority than to possess a simple automatic appara- 


tus which has a tap to be turned on at any moment to delivera cheap and 
efficient disinfectant composed of oxygen and chlorine. 

The members were invited to inspect the apparatus, 

Dr. S. RIDEAL was of opinion that the convenienoe of being able to 
make hypochlorite on the spot as required for disinfecting purposes ren- 


, dered it far more saitable than bleaching powder. The dust nuisance 


caused by motor cars rendered the use of a sterilising fluid for street 
watering a necessity. 7 
Mr. L. А. SMART remarked on the value of such electrochemical pro- 

cesses to borough engineers if they could be arranged to run so as to 
increase the load factor of the power station. . 

Mr. W. DEFRIES pointed out that although the price of raw materials 
would probably not decrease, that of power tended to dimish, во eleotro- 
lytie hypochlorite would ia time co npete favourably, even as regards 
price, with chloride of lime, 


SIEMENS-SCHUCKERT ALTERNATING-CURRENT 
SERIES MOTORS.* 
BY RUDOLF RICHTER. 


INTRODUCTION, 
The points in which the alternating-current motor is inferior to 


the continuous-current motor are: In starting (that is to say, the 
turning moment of the alternacing-current motor is less than that of 


the continuous-current motor for a given effective motor current), 


sparking at the brushes, continuous output for a given size of motor, 


, efficiency and power factor. This Paper will now deal with the 


means employed by Messrs. Siemens-Schuckert to improve these 
characteristics of the alternating-current motor. 


I.— STARTING. 


As I have shown in a former Paper, f the current in the armature 
coil which is short-circuited by the brushes shifts the motor current 
out of phase with the excitation current, so that for a given torque 
the motor current must be considerably larger than it would have 
been if the field and current had been in phase. The large currente 
under the brushes heat the commutator, cause sparking (if the 


. armature is rotating) and increase the effective losses to such an 


extent that even when using a step transformer at starting the 
current consumption may be greater than that of a direct-current 
motor with starting resistances, unless special precautions are taken. 

There are several different ways of improving the starting of 
alternating-current motors, but up to the present there is only one 
arrangement which works satisfactorily namely, resistances be- 
tween the armature windings and the commutator. It is not easy, 
however, to arrange these resistances safely and without wary 
increasing the length of the motor. The most practicable solution 
of this problem is the arranging of the resistances in the EE 
slots, as introduced some years ago by Messrs. Ganz & Co. In 15 
way it is possible to arrange large enough resistances cue 8 
windings and commutator to ensure satisfactory starting. Bu Ы 
resistances occupy а рать of the armature slots and increase | 


PIN 3 aa ee eae cated. 

From the Elektretechnische Zeitschrift. Slightly abbrevia |. 

t '' The Starting of Single-phase Commutator Motors," The Electrician, 
Nov. 16th, p 164. 
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losses in the armature without presenting any corresponding ad- 
vantage, excepting to increase the resistance of the short-circuit. 

If comparatively small demands are made at starting, then 
Messrs. Siemens Бероев employ strip resistances, which are 
arranged between the windings and commutator, as shown in Fig. 1. 

To increase both the capacity for absorbing heat and also the 
radiating surface, these strip resistances are sometimes perforated 
as in Fig. 2. In this latter case the current follows the course in- 
dicated by the dotted lines and the cross-pieces serve merely to 
increase the capacity and the radiating surface. : 

In cases where there is a large demand on the motor at starting, 
Messrs. Siemens-Schuckert place the resistance connections in 


Fic. l.— CONNECTION or RESISTANCE BETWEEN ARMATURE WINDING AND 
CoMMUTATOR. 


the armature slots, as do also Ganz & Co. and the Westinghouse 
Electric & Mfg. Co.[ But in Messrs. Siemens-Schuckert's new 
arrangement the resistance connections not only increase the resist- 
ance of the short circuit under the brushes, but they are formed as 
a special open armature winding connected in series with the main 
winding, and they increase the output and therefore the efficiency 
of the motor. 


Fig. 8 explains the main principle of the new arrangement. The 


unbroken lines represent part of an ordinary closed armature 
winding, referred to hereinafter as the main winding. In the figure 


Fia. 2.—CoNNECTION or RESISTANCE BETWEEN ARMATURE WINDING AND 
COMMUTATOR WITH Нон THERMAL CAPACITY AND Lares COOLING SURFACE. 


it is shown as a lap winding of a two-pole motor (with a larger 
pitch at the commutator end). The dotted coils a, x, b of the main 
winding are at the moment short-circuited ; the points a, b must 
therefore be connected with those commutator segments which are 
momentarily under the brushes. The connections are formed as a 
special winding—namely, as an open armature winding which is 
connected in parallel with the main winding. 


Fic. 8.—CONNECTION oF ADDITIONAL WINDING, STRENGTHENING THE TORQUE. 
LARGER PITCH oF THE MAIN WINDING (LAP) ON SIDE оғ CoMMUTATOR. 


This is called the auxiliary winding and is indicated in the figure 
by the dot and dash lines ( —. —. —. .). The motor current flows 
from the positive brushes, over the commutator segments K, and 
Ko, through that part of the auxiliary winding which is in parallel 
namely, V, and V,—to the points a and b, and from there to the 
parallel branches of the main winding and thence to the other coils of 
the auxiliary winding and the negative brushes. (Neither of those 
latter is shown on the drawing for the sake of clearness.) The course 
of the main current is indicated in the figure by thelarge arrows. The 


1 Bee B. J. Lamme's American patent 780,047. 


auxiliary winding is so arranged in the armature slots that the part 
which is carrying current is under the poles (shown by hatehed 
rectangles), and it exerts a torque due to the excitation current in 
the same way as the main winding. The connections beween the 
windings and the commutators are, therefore, in this instance 
active armature conductors.* 

Let us now follow the short-circuit current, which is produced by 
the E.M.F. in the short-circuited armature coil when at rest. It is 
indicated in Fig. 8 by the small arrows, and flows from the point 
a through the coil d, the commutator segment k., the brushes, 
the commutator segment u, the coil vs, to the point b, and through 
the coils b, x, a back to the starting point a. The short-circuit 
current is, therefore, weakened by the resistance of the auxiliary 
coils, and the reaction on the field of the short-circuited coils of the 
main winding is reduced to any desired extent by increasing the 
resistance of the auxiliary coils. The auxiliary winding does not 
affect the excitation current, as its axis for the time being lies in 
the neutral zone. The auxiliary coils are equivalent to a bifilar 
winding for the short-circuit, and are, therefore, practically induc- 
tionless. The auxiliary coils are useful, not only when starting 
but also when running, no hindrance to commutation being pro- 
duced, because they are inductionless. There is, however, an 
E.M.F. which is in phase with the commutaiton voltage,* but which, 
if it lies within small limits, could be easily neutralised by a com- 
mutation winding in series with the armature, as in direct-current 
machines. 

As the connections through which the motor current flows are 
active armature conductors, it is advisable that they should be 
made not of metal with a high resistance but of metal of high 
conductivity—copper, for example. In order that the connections 
may have a sufficiently high resistance, the number of windings 
must be increased (if a good conductor be used) and their section 
correspondingly reduced, in order that the windings may not 
occupy any more space in the slots than if they were made of high 
resistance material. The number of conductors in the auxiliary 
winding will, therefore, increase as the square root of the ratio of 
the electrical conductivity of the metals. The ratio of the con- 
ductivity of copper to that of kruppin, for instance, is about 55: 1, 
the number of copper conductors would, therefore, be about 7°4 
Dee her of kruppin ; the gain in turning moment will also increase 
14 fold. 

If we call the useful output of the motor L and the energy con- 
sumption L,, then the efficiency of the motor is 


— , 
L 
and the losses in the motor are i 
т==(1—»)1. 


If и is the ratio of the active ampere-turns of the auxiliary wind- 
ing to those of the main winding, then, assuming a practically 
uniform distribution of magnetic induction under the pole faces, the 
useful output of the motor with auxiliary winding will be 
L' (I Tu) L (ITI) ULI. . (1 

and the energy consumption 

L'i (I Tu) Li Tv = (IT un) Li. . (2) 
for the losses v remain the same, since the resistance of an auxiliary 
coil should be the same as that of the resistance connections 
between the winding and commutator on a motor without auxiliary 
winding. 

The proportion of the outputs is therefore 


itu hus ur o XP 
and that of the efficiencies 
95 ltu = 
5 544 1979. (а) 


If 3 20:8 and w=0'1, then L' 1·1L and у =0:815. The useful 
output has therefore increased 10 per cent. and the efficiency 1:5 per 
cent. In the case of motors with an exceptionally high starting 
torque, and therefore with high resistance between the winding and 
commutator, 4 may easily reach a value of 0'2. If an auxiliary 
winding be used instead of ordinary resistance connections, the out- 
put of the motor will then increase by 20 per cent. and the efficiency 
by about 8 per cent. 

If the induetion is not practically uniform under the poles, then 
the gain will be still greater if the auxiliary winding is so arranged 


* In the neighbouring sides of the coils of the auxiliary winding, which 
are both carrying current simultaneously, there are therefore equal 
E.M.F.s induced. This winding differs in this particular from that of 
Sayers, in which there are induced different E.M.F.s in the neighbouring 
sides of the coils of the auxiliary winding. Besides this, with Sayers’ 
arrangement the brushes have to be 10704 when the motor is reversed, 
whereas with our auxiliary winding the brushes are in the same position 
for both directions of running. 

_* Commutation voltage is that voltage which is produced ia the short- 
circuited armature coils by the commutation of the armature current, 
and which is often referred to as “ reactance voltage.“ 
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| 
that the coils which are carrying current are situated in the Deigh- however, the drawback that it is much more difficult to manufaoture 
bourhood of the greatest induction. For Instance, if the excitation than that shown in Figs. 8, 4 and 5. 


winding is uniformly arranged, the distribution of the induction There is one other arran ement shown in Fig. ; 
under the poles will Ds triangular (neglecting the reluctance of the " 3 wn ìn Pig. which ыш 
iron); the auxiliary winding should then be во arranged that the 

active part is located under the middle of the pole; %' = 1:5и should 
then be substituted for v. 

In the examples we have given u the values 0-1 and 0:9. We will 
show later on that such values may be easily obtained without 
appreciably increasing the commutation voltage of the motor. 

First, however, we will consider a few more special arrangements 
of the auxiliary winding. 


p, 


| 
Ета. 5.—Connection or ADDITIONAL WINDING, STRENGTBENING THE Torque 
| LanoER Рїтсн оғ Mam WrxpmxG (Wav«) on SIDE or COMMUTATOR. 


be specially good. The main winding is indicated by thin lines (the 
coils momentarily short-circuited are dotted) and the auxiliary wind- 
ing by thick lines. To make the matter clear a single element of 
+ De te 


- . 7X Pam SM. 
* » м, 


“= Pe —— 2 åq 


Fic, 4.—CoNNECTION оғ ADDITIONAL WINDING, 81 RENGTHENING THE TORQUE: 
SMALLER PrrcH or Mm WINDING (Lap) on SIDE oF COMMUTATOR. 


Fig. 8 is a diagram of the auxili winding in connection with a Fido. 6. | 
winding having the greater pitch on the commutator side; if | CONNECTION or ADDITIONAL WINDING, Fia. 8.—DETAIL or 
the smaller pitch is on the commutator side, the ends of the SPREAD EQUALLY OVER THE POLE SURFACE, MAIN AND ADDITIONAL 
auxiliary coils must be reversed, so that we then get the arrange- STRENGTHENING THE TORQUE. WINDING ғов Fic. 7. 


ment shown in Fig. 4. : В ar 30 F: 

ig. 5 is an example of a four-pole wave winding with the greater | the main and of the auxiliary windings are shown ia Fig. 8. Tho 
pitch on the commutator side; the auxiliary winding in this case has arrangement shown is for a motor in which the excitation winding 
a loop form, the same as in Figs. 3 and 4, and not a continuous encloses the whole flux (in contradistinction to a distributed excita- 


A + — ~ „> — — 
— 2 —— 


L— + 


— 


-ÜoxrLETR Winning SCHEME WITH AvpITIONAL WINDINGS, GREATER Pirca or MAIN WINDING (Foun-Pons Lap) ox Вгрь or Соммстатов. 


pave, This gives & sim ler arrangement of the auxiliary winding. | tion winding); the induction under the poles is, therefore, the саде 
: could, of course, be formed as aware winding whatever the fori | at all points, disregarding the magnetic resistance of the 17 ; if 
"m еа winding. ' this is taken into account the induction will be und 15 Э «ше 
iu auxiliary Winding can be so arranged that each coil is equally what greater near the edges of the poles than ау f it lies indes 
i ributed over the entire pole-surface, as shown in Fig. 6. Such auxiliary winding is во arranged that the active p Еһ k Athe advan. 
mutati kement would result in a considerable decrease in thecom- the edges of neighbouring poles. This f the actis iron is smaller 

aston voltage of each сой, Тыв form of auxiliary winding has, tage that the part outside the region of the active ir 


ss cc e by жле 


where c=a constant, which depends principally on the 


. arranged according to Fi 
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and that the connections between the main winding and the auxiliary 
coils are more easily made than if each сой embraced one complete 
pole. Furthermore, the sides of the coils lie just in that locality 
where there is the greatest induction, and, finally, the P.D. between 
the main winding and the auxiliary winding and between the sides 
of & coil in any one slot is reduced to & very low value. Again, 
with this arrangement the commutation voltage will only be about 
half as great as it would if each coil of the auxiliary winding em- 
braced one complete pole, since the stray field which surrounds 
the sides of each coil would then be nearly twice as great, because 
there are always two active conductors in each slot, as can be seen 
from the diagram in Fig. 9. In the arrangement shown in Fig. 7 
this is not the case, as Fig. 10 shows. 


Fic. 9.—Position оғ ARMATURE WINDING SHORT-CIRCUITED BY THE 
BRUSHES, IN THE CASE OF UNIFORM PITCH. 


We will now consider to what extent the output of the motor can 
be increased by means of the auxiliary winding, without causing 
the commutation voltage to reach too great a value. For this pur- 
pose it will be desirable to find the proportion of the commutation 
voltage of an auxiliary coil to that of a coil of the main winding. 
We will work this out for the case of a main winding of lap form. 


If U=number of revolutions of the motor, 
k=number of commutator segments, 
B=ratio of the width of the brushes to the commutator bars, 
Then the frequency* of commutation for the main winding is 
1 U 
2 8 
and the commutation voltage 


exc = 8°. 6 (8) 


form of the slots, 


2k 


two consecutive segments in the winding diagram. 
JS effective motor current 
2p -:number of poles. 


If we now substitute. 27 for s, then we get 


Uk J 22 cU „д 
eco 5 lI 22 — 
RF Op 4% BR p CC a 
The frequency of commutation of the auxiliary coils is А Uk, 


because in the time Uk (advance by one commutator segment) the 
current flowing in a coil of the auxiliary winding drops from its 


Fie. 10.—Posirion оғ ADDITIONAL WINDINGS IN Fro. 7. 


momentary value to zero. If we arrange the auxiliary windi 
* ы п 
according to Figs. 7 and 10, then for the factor c (in entationi d 


and 4) must be substituted e, in calculating the commutation 


voltage of the auxiliary winding, assuming that the main winding is 
g. 9. The greatest effective current flowing 


J 


in an auxiliary coil is 
=p! 


8 
as the motor current flows through ils i 
: through pf coils in parallel. Further 
if we call the number of windings of an auxiliary coils’, then we 
get, as the commutation voltage of an auxiliary coil, 

„ Uk „дф | 
е Da peo ёш a Me x) 
The product of motor current and the number of active con 


. ductors of the auxiliary windings is J4s’ as the current passes 


* The word “frequency " is used in the sense of the frequency of an 


: alternating current ; that isto say, the number of current alternations per 


second is double as great as the frequency of commutation. 


к 2 . Т P audi “у=” чорт mm чер 
s= number of armature windings between = 4 = 


through pf coils in parallel, and each two coils are connected in 
series. 
For the main winding of a motor with uniformly distributed 


induction under the poles this product is J 25 7 where y is the ratio 


of the length of pole face to the pole pitch. If we further introduce 
the ratio of 
effective ampere-turns of the auxiliary winding 
‘effective ampere turns of the main winding 
as being equal to As’ 
8" 
gp! 


then equation (5) becomes РА 
=. Uk 1p 8 = E Uk 2 ty . . (6) 
2 4 16 4 ps 5128 17 
From equations (4) and (6) it follows that 
e а?у? k? 
= dp & acct AD 
If the auxiliary winding increases the turning moment by 10 per 


cent. (as was assumed in the example on page 6), then u=0'1; and, 
if we put / 2 085, we get 


€ 


е' 1 А 
rw ME . . . (8) 
The same result is obtained if the main winding is a wave wind- 
ing with 2p sets of brushes and e the commutation voltage between 
two neighbouring segments in the case of a motor without auxiliary 
winding. 
The number of poles 2p is, comparatively: speaking, large in 
the Siemens-Schuckert motors; even for small outputs of, say, 
3 н.р, it is seldom smaller than віх, so that the commutation voltage 


of the auxiliary winding will be considerably smaller than that of 
the main winding. ` 


t m 


H 
2 


* 


LI e ә rro НГ 


Fra. 11.—ARMATURE OF AN ALTERNATE-CURRENT Sknizs MOTOR WITH ADDITIONAL 


WINDIXG ron Нісн SrAnTING TORQUE. 


It is clear, therefore, that, with reference to the commutation 
voltage, an inerease in the motor output of 10 per cent. is not too 
much, and that this value may be considerably exceeded if, on 


account of the torque, high resistance is required in the connections 
between the winding and commutator. 

Fig. 11 shows the armature of a six- pole machine provided with 
auxiliary winding. This motor is of the single-phase series type, 
developing 10 н.р. at a speed of 1, 440 revs. per min. and working 
on alternating current of 50 periods. The auxiliary winding, which 
is placed over the main winding, consists of coils of five copper 
windings each, and is arranged and connected as shown in Fig. 7. 
The proporti n of effective ampere-turns of the auxiliary winding 
to the main winding is u=0°16. Fig. 12 shows the complete motor; 
it is designed for crane work, and has to give three times the normal 
torque at starting. The commutator covers have been removed in 
order that the brush gear and commutator may be seen. 

To prove by experiment the superiority of the auxiliary winding 
to the ordinary resistance connections, a second motor was con- 
structed, the armature of which had the same main winding, but 
instead of auxiliary coils it had ordinary resistance connections 
between the main winding and commutator, each connection 
having the same resistance as the auxiliary coils. 

On the brake test the motor, with ordinary resistance connections, 
showed an efficiency of 74 per cent. According to equation 2a, 
the other-motor with auxiliary winding should have an efficiency of 

1+0:16 
{4016x074 x 0:74=76'9 per cent. 

Ав a matter of fact it measured 77 per cent. This comparison is, 
however, not entirely conclusive, as in unfavourable circumstances 
errors in manufacture might give rise to this amount of discrepancy. 
In order to diminish possible effects due to manufacture the arma- 
tures were exchanged. | 

The experiments showed that the armature with the auxiliary 
winding took about 10 per cent. less current than that with the 
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; winding, in order to:give the same turning moment at 
. афа running. e full saving in current of 16 per 
cent., which was to be expected if both armatures had the same 
excitation current due to the 16 per cent, greater number of active 
conductors in the armature with auxiliary winding, could not be 
reached. This was due to the fact that the excitation current of 
the armature with auxiliary winding was smaller than that of the 
other armature on account of the smaller current. This experiment 
gave the best proof that the auxiliary winding acts.as an active 


Fro. 12.—Sremexs-ScHuckeRT ALTERNATE-CURRENT Serres MOTOR. 
10 U. p. 1,400 Revs. PER Mix., 50. STARTING Torque Turer Tres 
THE NORMAL. 


conductor, for, with the same turning moment, the armature with 
auxiliary winding took less current than that with the ordinary 
resistances, in spite of a smaller excitation current. The proof that 
the efficiency of the armature with auxiliary winding is greater, 
follows from the fact that as the resistance of each armature is the 
same, therefore the losses of that with auxiliary winding must be less. 

For starting and regulating the speed of alternating-current 
series motors, Messrs. Siemens-Schuckert employ a step transformer 


(Fig. 18) which alters the terminal voltage of the motor. This 
transformer must be designed 
Excitation 
Winding 


erg compensated repulsion 
motor with series transfor- 
mer (Fig. 14). A trans- 
former which regulates the 
motor current is, however, 
necessary with this motor in 
order to obtain good starting 
and an economical speed 
regulation. If а compensated repulsion motor were connected on to 
the mains at starting, with the series transformer in the normal 
running position (that is to say, such an adjustment that normal 
flux is obtained with normal current), then the whole short-circuit 
current would flow through the motor. This is, of course, not 
permissib'e, 

The ratio of the transformer must, therefore, be so arranged at 
starting that the excitation current is weakened. For the same 
turning moment the excita- 
tion current is, therefore, less 
when starting than when run- 
ning. The motor current, 
which with this arrangement 
is equivalent to the current 
in the mains, will, therefore, 
for the same turning moment, 
be considerably greater when 
starting than when running. 
(Roughly Speaking, it will be 
: at least double as great at 
oie меча) This means that not only will the load on the 

à very heavy, but also the losses at starting. 

correspondin motor starts at normal torque with a terminal voltage 
As the dace with the inductive component of the motor voltage. 
current for thee current“ in this case is the same as the running 
ingly less in teen torque, the current in the mains is correspond- 
the ‘motor volere to te the ratio of the inductive component of 
factor of 0-9, for | e normal motor voltage. With a power- 


to carry the full motor cur- 
rent. This has often been 
put forward as a drawback 
of the series motor as com- 
with the Winter-Eich- 
Compensation 
- Winding 
Step 
Transformer 
Fic. 18.— CouPEKSATED SERIES MOTOR 
WITH STEP TRANSFORMER FOR REGU- 
LATION OF SPEED. 


Series 
Transformer 


Fic. 14.—Comprnsatep REPULSION 


Motor wirü Sans TRANSFORMER ron 
CULATION or SPERD. 


only be instance, the main current at normal load would 
ELEM 
Бен ү ==0`485 
The startin ~ 


is only 0-4 of the current of the 10 н.в, 507 crane motor shown in Fig. 12 


al motor 
the normal torque only аы at normal torque, and at three 


of the normal motor current, whereas, in the case of a compensated 
repulsion motor without voltage regulation, it must certainly be 
greater than the normal motor current. 

In regulating the speed of a compensated repulsion motor by 
means of a series transformer without altering the motor voltage, 
the excitation current must be increased on light load and decreased 
on heavy load to keep the speed constant. This process would 
have to be exactly reversed to obtain economical running. By 
using a transformer, however, for changing the motor voltage, as in 
the case of the series motor, the excitation current increases with 
the load. As regards the strength of the armature current, starting 
current and economical speed regulation, it is, therefore, far better 
to alter the motor voltage than to alter the ratio of the series trans- 
former of a compensated repulsion motor. 


(To be continued.) 


EXPERIMENTS ON THE HEUSLER MAGNETIC 
ALLOYS.* 
BY K. E. GUTHE AND L. W. AUSTIN. 


Heusler's discovery] that it is possible to produce from so-called 
non-magnetic metal alloys which approach iron in their magnetic 
properties has naturally aroused widespread interest. The discovery 
seems to have been accidental, Dr. Heusler's attention having been 
drawn to the phenomenon by the filings from some manganese 
alloys adhering to the tool with which he was working. His first 
obeervations were made on manganese tin and manganese copper 
tin. While doubtless magnetic, they were but weakly so, and until 
aluminium was tried as one of the components of the alloy no 
marked advance was made; the combination manganese-aluminium- 
copper, however, was found to be strongly ferromagnetic, and the work 
was carried on for the most part with this alloy. The main results of 
the work by Heusler and his associatest were as follows :— 

1. The magnetic properties of an alloy containing а given quan- 
tity of manganese are most pronounced when the ratio of aluminium 
io manganese is about one-half by weight—i.e., when one atom of 
manganese is present for each atom of aluminium. It was also 
found that the magnetisability increases more than proportionally 
as the relative amount of manganese and aluminium increases with 
respect to the other metal of the alloy. Unfortunately the alloys 
became at the same time extremely hard and brittle, so that with 
more than 28 per cent. of manganese they are unworkable. Accord - 
ing to the hypothesis of the discoverer, the manganese aluminium- 
copper alloy is a solid solution of mangancse-aluminium in copper. 

2. The alloys when first cast seem to have their molecules in а 
condition of unstable equilibrium, and their magnetic properties 
can be much impreved by heating them for many hours at a tem- 
perature of about 110°C. (The centigrade scale is used throughout 
this Paper.) 

8. At a certain temperature varying with the percentage compo- 
sition between 70 and 800 deg. the alloys lose their e ne 
which generally returns when the temperature is again reduced. It 
was found in this connection that the presence of impurities, notably 
lead, reduced this critical temperature in a marked degree. Lead 
was also found useful in softening the alloys containing a large per- 
centage of manganese, thus allowing the cast specimens to be 
turned in a lathe. . 

Tin, arsenic, antimony and bismuth can be used instead of alu · 
minium, but with less favourable results. The highest value of 
induction observed was B = 6,480 for Н —150 gausses in a specimen 
containing 24'1 per cent. of manganese. 

More recently the work on these alloys was taken up at the 
Reichsanstalt by E. Gumlich$, who undertook a study of the permea- 
bility, coercive force, hysteresis loss and Steinmetz’s coefficient under 
different temperature conditions. He found in agreement with the 
earlier observers that the permeability increased when the specimen 
was heated for many hours at 110deg., but that heating for a long 
time at 165 deg. lowered it again. The hysteresis loss was also 
greater at 165 deg. than at lower temperatures. Maintaining the 
specimen at — 190 deg. for two hours appeared to have no influence 
on its magnetic properties. In one specimen examined the permea- 
bility attained a maximum (for B = 1,100) of 1, 200—4. e., equal to 
that of poor catt steel, but, as it fell to 85 for B —8,000, this high 
maximum has more theoretical than practical interest Steinmetz's 
coefficient was found to differ not materially from that observed in 
a poor cast steel. The maximum value of B observed was 4,540 for 
H=151 in a specimen containing 28°б per cent. of manganese. An 
interesting feature observed is а large viscous magnetic after- effect. 

еа оета. 


* From the Bulletin of the Bureau of Standards. is 

t Fr. Heusler, W. Starck and E. Haupt, Verhandlungen der Physika- 
lischen Gesellschaft," Vol. V., p. 219, 1903. . Ei 

t Heusler, Starck and Haupt, Ueber die Ferromagnotischen que 
schaften von Legierungen Unmagnetischer Metalle, Marburg. 190 

x Annal. der Physik., Vol. XVI., p. 535. 1905 
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One of the authors* of the present Paper, using the specimens 
belongingto Prof. Gumlich, observed a magnetic expansion amounting 
to one-third of the maximum found in good soft iron. The form of 
the expansion curve is similar to that of magnetisation, and a large 


Fleming and Hadfield} have repeated the work of Heusler, Starck 
and Haupt, using the alloys in the form of rings instead of bars. 
Their results agreed in general with those of the German expert- 
menters, but the specimens used by them appear to have been of 
poorer magnetic quality. А _ 

The conclusions drawn by some experimenters—namely, that we 
have in these alloys entirely unmagnetic metals, and that magnetism 
is due to certain forms of molecular groupings, and is not an inherent 
characteristic of the tubstance— is not the only explanation af the 
phenomenon. Itis true that the addition of manganese destroys the 
magnetic properties of iron, but it does not necessarily follow from 
this that manganese is in its nature non-magnetic. According to 
G. Jaeger and St. Meyert the following suggestive series is formed 
by the molecular magnetism of nickel, cobalt, iron, and manganese :— 


Nickel 1,10 = 2 х 2:5 C. G. S. units. 


Cobalt 37 =4x 2:5 1 » 
Iron » =5х2 5 » "з 
Manganese ,, =6х 2:5 „ ” 


According to Liebknecht and Wills§ the magnetic susceptibilities 
of certain salts are as follows :— 


Cu(NO3), —0:00163 Ni8O,  -0:00435 


Ni(NOs), =0°00443 Cr (SO.) = 0-00599 
Cr(NOs)s = 000629 CoSO,  —0 01019 
Co(NO;), :- 0:01052 FeSO, =0-01272 
Fe(NOs)s = 0°01352 MnSO, =0-01514 


Ма(№0з) = 0-01536 Fea S04): = 0 01515 


It appears, then, that manganese can have strong magnetic 
properties and belongs to the ferromagnetic group, but may, under 
certain conditions (those usually met with), be in à non-magnetic 
state similar to the non-magnetic modifications of iron. The resem- 
blance between the two is a very close one, but, as already stated, 
the transformation to the unmagnetic state takes place in these 
alloys at & much lower temperature than in iron and seems to be 
more irregular. Takell]l has shown that on repeated heating this 
transformation point is considerably raised, especially in alloys con- 
taining lead. In one specimen there was at first a slow change 
from 75 to 190 deg., and on heating to 200 deg. the critical tem- 
perature jumped suddenly to 285 deg. Heusler and Take believe 
that in some way on repeated heating the lead loses its property of 
lowering the transformation point. However, the sudden increase 
to a temperature much higher than that of a lead-free but other- 
wise chemically identical alloy (120°C.) cannot be explained by this 
hypothesis. The most interesting result theoretically of Take’s 
experiments seems to be that when the alloys are heated consider- 
ably higher than to what might be called the first critical point 
namely to 520 deg., a number of the specimens became permanently 
non-magnetic, this change being irreversible even at — 185 де . 
Two other specimens, however, acquired at 520deg. a higher mag- 
netisation, accompanied by a permanent increase in density, while 
two others were hardly affected by this high temperature. 

These interesting results have еек quite.recently confirmed by 
Hill¢. He succeeded in transforming an alloy which was hardly 
aliered at 500 deg. into the non-magnetic modification by still further 
heating to about 950 deg. The large decrease in density when the 
alloys become non-magnetic was observed by Hill, and interesting 
comparisons are drawn between the phenomena taking place in iron, 
nickel and in Heusler's alloy. 

The present experiments were undertaken to examine more fully 
the form of the magnetisation curve of different specimens of the 
alloys, to obtain more data on the connection between the magneti- 
sation and magnetostriction which appeared to show such propor- 
tionality according to Austin's observations, and also to examine the 
relation between magnetostriction and thermoelectric force, since 
Bidwell’s** recent work on the close connection between magneto- 
striction of iron and nickel and their change of thermoelectric force 
in & magnetic field seemed to call for similar experiments on the 
Heusler alloys. Our investigation, in which we hope to include a 
study of the influence of heat treatment on these properties, had 
unfortunately to be interrupted, due to one of the authors leaving 
the Bureau. While not as complete as we could wish, the work may 
nevertheless be of some interest. 


The specimens investigated were obtained directly from Dr. 


Heusler, and are marked by the Nos. 1 to 6; a specimen belonging ' 


J ² ee ee 
Austin, Verhandlungen der Deutschen Physikalischen О " 
Vol. VL, p. 211, 1904, 0 n Physikalischen Gesellschaft, 


t Proc. Roy. Soc., Vol. LXXVI., p. 271, 1905. 
+ Wiener Berichte, Vol. CVI., pp. 504, 623, 1897 ; Vol. CVII. p. 5, 1898. 
| Ad . I., p. 178, 1900. 
- . Take, ** Verhan i 163.," 
p sn eon ungen der Deutschen Physik. Ges., Vol. VII., 
- T B. V. Hill, Physical Review, Vol. XXI., p. 835, 1905. 
Proc. Roy. Soc., Vol. LXXIII, p. 413, 1904. 


to Austin, and marked No. 0, was also included in our experiments. 
Dr. H. C. P. Weber, of the chemical division of the Bureau, has 
greatly added to the value of our data by making a very careful 
analysis of the first six specimens. í 


Chemical Analysis. 


Number. 1 2 8 4 5 6 
ИРТ 0-08% | 0-07; 0.02% 0-169 0,1% 005% 
BB 0:07 0:07 0:13 2:03 3°14 3°84 
Cit... 8 64°49 70:14 75:88 59:43 65-22 18:68 
Mn 20:39 18-08 14:66 22:60 19-76 13:73 
А оа 13:25 10:03 8:64 14:50 11:13 8:33 
P 1:05 0 99 0 55 1:81 0:67 0:46 


— .. ——— —ä— . — 

In Nos. 1 and 2 no carbon could be detected, in No. 8 there was 
a trace of phosphorus, in No. 4 the silicon seemed to be combined 
chemically with either iron or aluminium, since when dissolved in 
hydrochloric acid the silicon was set free as a hydride. This 
reaction was characteristic for this specimen and did not occur with 
the others. As will be seen, No. 4 shows also a different magneti- 
sation curve from the rest, but our experiments were not carried 
far enough to decide whether this was due to the peculiar chemical 
constitution or to a heat treatment different from the others. 
Gumlich has shown how much a virgin piece may change on sub- 
sequent heating, and it may be possible that No. 4 would have been 
improved magnetically by such treatment. | : 

The seven specimens, which were carefully turned to a uniform 
diameter, were very hard and brittle, especially No. 1, while No. 4 
did not differ much from No. 2, due to its high percentage of lead. 
No. 5 was still somewhat softer, while Nos. 8 and 6 were not difficult 
to work. No heat treatment was given to any of the specimens. 

In order to compare the results on magnetostriction with the 
modulus of elasticity, after the conclusion of our observations we 
asked the section of mechanical testing to determine that constant 
for us. Although this work was done very carefully on a Riehle 
testing machine, using a Johnson extensometer to measure the 
expansion, the pieces behaved in a very irregular way, most of them 
breaking under a rather small load and revealing in several cases 
flaws, the one in No. 4 being as large as 50 per cent. of the cross- 
section. While it was apparent that Young’s modulus is very large, 
we are unable to give even an approximate value for it. 
The dimensions of the rods were as follows :— 


Number. 0 | 1 9 3 4 b 6 
Length, om. EET 1218 | 1200 | 14:80 | 12°45 12:65 


Diameter, em. 0 60 


0°83 | 087| 087: 087| O88, 0°87 


MAGNETISATION CURVES. 

In order to be able to carry the magnetising field to high values 
a powerful coil, consisting of 4,000 turns of No 12 wire, of 51 cm. 
length and 2 em internal diameter was constructed. The field due 
to a current through this coil was determined at different distances 
from the ends by means of an exploring coil, and was found to be 
practically constant over a length of about 20 cm. in the centre; for 
this distance the magnetising field was given by the equation 
Н —100 | gausses, if | is expressed in amperes. In order to avoid 
a, possible heating effect in the magnetostriction experiments a double 
walled tube for the circulation of water was fitted inside the coil, 
but it was found unnecessary to make use of it, since the heating 
was appreciable only with currents above 5 amperes, and even then 
the time lag was large enough to complete the set before the heating 
became troublesome. 

The ballistic method was employed for the magnetisation tests. 
The secondary coils consisting of double silk-covered wires were 
wound in the case of alloy No. 0 directly on the rod, in all other 
cases on а thin brass tube fitting snugly over the bars. The 
secondary always covered the whole length of the test piece. The 
ballistic throw was measured by a galvanometer having & period ot 
12 seconds and calibrated by means of a standard mutual in- 
ductance which remained in the circuit throughout the test. The 
calibration was checked before every set of observations. 

The total flux through the secondary is given by the formula: — 

ф= (AH -- 47la)n lines, 
where A is the cross-section of the secondary, 
a the cross-section of the test piece, 
H the actual magnetising field, 
| the average intensity of magnetisation, 
п the number of secondary turns. 

In our case the field strength is greatly modified by the end 
effects, for which correction may be made by assuming for the 
actual field the formula :— 

HzH'—NI, 
where H' is the original field as calculated from the current and N 
а quantity depending on the dimensions of the magnetised rods. 
Mann“ has shown that up to medium magnetisation (for iron up 
* С. В. Mann, Phys, Rev., Vol. III., p. 859, 1896. 
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1-400) N is prictically a constant; for higher values Н ів | has been shown by Gumlich to be true also for the alloys, that the 
i nil incorrect but the general form of the curve is not changed, | curve will depend to a certain extent upon the steps chosen. Since 
T ur comparison of the magnetisation curves with the mag- | we were concerned mainly with comparisons only, we tried to 
: riellen the errors thus introduced are entirely negligible. make equal steps as far as possible in the different cases. The 
ne results are given іп the following tables and curves for B, І, and и 


ing the value of Н in the formula for ф we obtain 
Substituting ins o={AH!+(4ra—AN)l}n plotted in Figs. 1 to 4. The high induction in spccimen 1 should be 
AH’ noticed as well as the peculiar curves for specimen 4, showing the 
“4 11 = AN characteristic form of magnetically hard substances. No mag- 
та - netic data are given for specimens 8 and 6. These showed even in 
the strongest fields such small magnetisation that they could be 


covsidered as practically non-magnetic and unsuited for the com- 
parisons desired. 


These formule were used for the calculation of I in the following, 
and Sy cosine from the well-known relation between B, H 


AHHH H Table I. Alloy No. O. N=0:045; п= 548. 
SERTEN CENERE it E E A a a uo 
— — „ t 
- — БИ a И 0:022 amp. 1-0 19-3 944 | 944 
А 8" Е р 5 
A 2 == '. —„— — —ꝛę— 0-155 » d 1580 1921 | у 
ЗВАН BS B ImE S Щщ 
Karr TTT 403 „ 31: 8 i 
ATE 0: | ME E 
3°98 „ 386 255:8 , 
е ЕТТ 628 „ | 615 259-7 8,87 6 
" иш Table II.— Allo No. 1. N—0:121; n=440. 
$) 4) 00 80 100 200 870 ре ee uus c ues 
Fie. 1.—Cunves FOR THE INTENSITY OF MAGNETISATION. Wu ss | 18 | 183 | | cx | 5 1 А 
r e 9251 s T BN 2102 | 553 
aoe — А | . à 
Spp ecce cu args о, 191 ee; ae 3n Ode 
„5 „ oom озш om 
20 — — — iP 4, 
e 
І 97 { 
T 578 „ 534 0 3644 6.105 9 
7 П П а р а 698 „ 658-7 806 5,251 7 
/ 2 ——— — — — —æᷓ— ᷑ — — —-— 
: yet — | Table III —Alloy No. 2. N=0-155; n=394 = 
| | 0022 amp. | O7 ү 925 117 
| 4 | ; 21:64 274 258 
9 10 9) 9 4 50 60 70 80 H 90 100 99275 z | 18 | 36-95 411 220 
Fic, 2.—Cunves ron TH? Intensity or MaoNzTISATION. 00987 $ | 2 £541 pn 8 
Т? — ags p 59:5 752 183 
ABL ee з uu 1 | 05 CENE - 
Peery o y 216 898 1,150 53 
pu Еа Еа ЕБ = | M4 | rw o 5 
SCC aero ge ME ME NEN 
par 449 „ 21 | ‘ : | 
m 
p T Table IV -Alle No. 4. N=0115; n=366. _ 
: . 299 :4 111 
ж її ——— 0155 Pd 14 | 68-7 870 117 
i r fae ӨЕ Ө 09257 „ 180 | 1085 1,974 106 
55 f | 21 12 
M, 0500 „ 30-22 172 ‚190 
w TTT 1˙12 „ 854 2231 2.985 e 
Са Оаа T es 5 200 2 55 10 
9 1 % 2 © t0 0 70 H 80 90 1 623 „ 590 284 4.157 7 
Fio. 8.~Cunves or Magnetic INDUCTION. 915 „ | 882 286 (0444 9 
n f the lead- 
Th ults show (as found by former observers) that, 0 l 
HHA Bi free есше 1 and 2, the former reaches а том higher 
12278855 magnetisation, due to the Meret Pony 1860 per cont. of wan 
P luminium compound, while б, with О € Mia 
EDAR н nese, is non-magnetic. Both 4 and 5, containing lead, lie in the 
2 "HH i between the other two, 4 showing 19 90 ds = end 
gm HATS 1 Eis Шр N it exceeds either 
ATEN PS MM 
HEIN TON ENC - | B o^ 
20 HF А Current. H. | І. . 
V "n MR ЕРЕ 
HATTING 0:058 amp. 10 234 28 230 
„Y 0-128 2:5 671 845 88 
n 9207 „ 5235 | ют | Мы | dm 
BENIN Е : 0255 . 1$ 1189 17 112 
© 200 400 600 50) 1,000 2.000 3,00) B 4,609 06:499 „ 91 151˙3 1.928 | те 
. Fto. 4.—Ccnves or PERMEABILIIY AND INDUCTION. 1 " 5 Mo 2550 13 
: 9 Ы ў : 25 
чы. N тм taken from curves constructed on the basis of Mann's eA “з | 105 3.108 | 6 
throw of the galvanometer need! bserved on tho | W565 
reversal of the 5 It i vell known in-ihe eaol 1955 and (To he concluded.) " 
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BREAD-AND-BUTTER STUDIES. | 

Technical education is most usually discussed from the stand- 
point of a course suitable for would-be engineers, and the lower 
grades are left out of account. Prof. W. RIPPER, however, in 
an address which has now been reprinted by Messrs. Long- 
mans, Green & Co., and which was delivered at the annual 
moeting of the Technical Schools, Wolverhampton, deals in a 
general way with higher education for the artisan. Prof. 
Ripper confesses that, until recently, he was under the impres- 
sion that the great movement of recent years for the advance- 
ment of technical education might be considered as constituting 
a strong movement in the direction of the education of the 
artisan. But in attending a meeting of workmen to promote 
such a scheme of education he found that the speakers ap- 
parently agreed in drawing a sharp line of distinction between 
the term “ higher education” and what is called “ bread-and- 
butter education.” 

Having discovered a difference, we naturally turn to the 
definitions, In а few words, © that is higher education which 
lifts a man out of his own narrow groove of life und thought, 
that creates for him new and higher interests, that enables him 
to give fuller expression to the power and capacity that are in 
him.” On the other hand, bread-and-butter studies ." are 
understood to be studies of subjects having a direct bearing on 
our trade or profession—those studies which directly help us 


to do better our daily duty in life, and no man can afford in 


“aw 
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these days to neglect them." These definitions, however, mem 

introduce distinctions which do not necessarily exist. The 8 REVIEWS. | 

word “Мдһег” in higher education is merely relative, though | tree, on receipt of published price, Add 5 i coats fora ete r ree ОШ, post 
the term higher education is rostricted to that which is | — j 

above a certain grade, not very well defined, and changing Alternating Currents. А 8 G. Laws, M. A., B. So. (London: 
from year to year, But in any case technical education From a student's point of view the multiplicity of text-books 
ghould consist of br ead-and-butter studies, Whatever the grade; now appearing on alternating currents is not altogether a dis- 
othorwise of what value is it as a basis for a profession ? 


advantage. There are numerous Ways of presenting the samo 
Nevertheless, there is often a feeling that there is not so much facts, and different, methods will appeal to as many different 
bread and butter in higher education as there ought to be, 


classes of readers. The work under review is avowedly in- 
which is due to the fact that the range increases as the educa. | tended for a special and limited class—university students 
tion becomes higher. It is not difficult, for example, to teach 


reading 135 their degree. In accordance with its object it is 

i : : К extremely academic in its ety] i - 

a wireman what will tend to bring him an increase in bread A уо and methods, and is rot, cal 
and butter. But when it is a case of teaching the principles 


culated to impart much knowledge of a practical kind to prac- 
tical men. There is a certain want of balance about the hook, 
underlying electrical enginecring in the broadest sense, what 
is bread and butter to one man may bo starvation diet to 


caused, no doubt, by the author's desire to select subjects 
* chiefly with a view to the elucidation of matters of principle, 

another, because the latter may never require to make use and as exemplifying special points of theory." The subjecta 

of it, This is an effect of specialisation which will be felt 

increasingly. If it were known beforehand that student A 


dealt with include general alternating-current theory and the 

theory of transformers, series motors, polyphase currents, in- 
duction motors, supply meters, alternators and converters. 

would take up central station work, and student B would take No constructional details are given anywhere, and there is 

uptelegraphy, it might be possible to connect their education 

more closely with their bread and butter, though the point of 

view would lose by such narrowing down. But as a rule there 


nothing to vary the monotony of the treatment. The book 
should prove extremely vseful to tho special class of readers 

is a good deal of chance as to what A and B will eventually 

do when launched upon the world, simply because it is a 


for whom it is primarily intended, but we fear will not prove 
very attractive outside that comparatively narrow circle. In 
spite of its severely theoretical nature, it is not always up-to- 
date in its methods. We are disappointed to find, for instance, 
matter of bread and butter. in the chapters devoted to the theory of the induction motor, 
Prof. Ripper, however, ар pears to regret that higher educa- | nothing better than the original circle diagram given many 
tion is not still more varied. He remarks that technical years ago by Heyland, without any mention or reference to 
training does not necessarily widen the human sympathies, | the more accurate diagrams developed by later investigators, 
though it is much more fruitful in that direction than is 
usually supposed. That wider field of knowledge — the 
knowledge of man rather than the knowledge of things — re- 
quires of him the development of another side of his naturo, a 


The author's style is not always of the most pleasing descrip- 
tion, and is disfigured here and there by irritating mannerisms. 

side which cannot be neglected without loss to the individual ; 

but it is a side which is, surely, much less likely to be neg- 


In some places the diction is astonishingly loose and obscure, 
lected by the intelligent trained students, such as pass 


and surely such lapses as the use of ** induction ” (that much- 
abused term) for „self. induction“ or “inductance” are in- 
excusable in à work of this nature. Again, in some cases the 
author seems to fail the reader just at the point where expla- 

through our technical schools, than by those who have had no 

such training. It is this side—the human side—that the pro- 

moters of higher education of workmen have in their minds, 

and such efforts as they propose deserve all the help that we 


nation is most needed. Thus, on p. 22, in discussing the 
applicability of vector diagrams to distorted wave-forms, the 
can give them ; but I think the movement might have been 
Dore accurately described as the ‘broader education’ of 


author simply states—“ it will be found that. .” Now, 
what an intelligent student will want to know is, why it will 
workmen,” 
This, no doubt, is an excellent thing. The broader the 


be found, and to this the author offers no clue. There are a 
education the better. Probably a good knowledge of human 


few misprints scattered throughout the book, one of which 
occurs in the equations on p. 3, and another, which may occasion 
nature is as important as all technical education put together, 
but we know of no school for it except the world at large. It 


some confusion, on p. 33, line seven from top, where e" should 
is also true that, if we begin asking tho why and wherefore of 


read “е.” 

Elektrotechnische Messkunde. By Автнов LixkER. (Berlin: Julius 
chemical reactions and mechanical effects, we may pass on 
to more general problems, to the laws underlying tho life of 


Springer.) 
This is another of those careful painstaking books so char- 
150 in industry, in commerce, in sociology, and in morals; 
at the training may prepare us “to look squarely at these 


acteristic of our German friends. It covers an immense amount 

of ground, dealing with almost every possible measurement of 
1 and to do something in the world towards solving 
em. Butunfortunato] y the solution is generally abandoned, 


immediate or indirect concern to the electrical engineer, with 
the exception of telegraphic and telephonic testing. The work 
is à problem involving other people's bread and butter 
nd not our own, The bread-and-butter study must necessarily 


i3 divided into five parts, the first being concerned with general 
electrical measurement, including resistance of coils and cells, 
restrict itself, 
_ Nevertheless only good can come of the “ broader educa- 


insulation testing, current, P.D., capacity and inductance 
Hon,” high or low, though it may not go quite so far as Prof. 


measurement. Some of the tests aro of considerable interest 

as showing tho instruments and methods employed in Germany 
a FR foreshadows, Much would be gained even by a proper 
erstanding of the bread-and.butter problem pure and 


in contradistinction to the English methods. Curiously, how- 

ever, the methods of capacity and inductance testing are nearly 

all those well known here, while the modern German methods 

are not mentioned. 

simple ; if it Were underst 

many qualities of bread V . ка praetical side. Part V. gives а short but useful account of 
at only harm can come by Soci us E uy k ad : e | Photometric measurements. . ТРИТЕ 

Variety, y Socialistic efforts to make but on The general impression of the work is that it is ra 7 

| result of much study than of great practical experience. Little 


Part II. deals with magnetic measurements in a very com- 
plete and satisfactory manner from the technical standpoint. 
In parts ТЇЇ, and IV. we have what is probably the most com- 
plete and systematic exposition of tho methods of testing 
direct-current and alternate-current machines yet published, 
albeit the treatment is better from the theoretical than the 
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is said about the construction of the instruments, the errors to 
which they and the methods are liable, and the precautions 
necessary to avoid them, while, on the other hand, the theory 
of the tests is wonderfully clear and complete, and the lan- 
guage is remarkable for its simplicity. The book may be 
warmly recommended to those requiring a general knowledge 


of testing, or are liable to be called on for special tests. 
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THE AUDION, A NEW RECEIVER FOR WIRELESS 
TELEGRAPHY.* 


BY LEE DE FOREST. 


Inasmuch as gases ionise more readily at lower heats and are in 
their most mobile, delicate and sensitive conditions in vacuum, it 
seemed to me certain, after experiments with flames, that the 
attenuated and ionised gases around an incandescent filament 
would undergo very considerable changes when subjected to 
Hertzian oscillations. Elster and Geitel, f beginning in 1882 a 
systematic investigation of the ionisation produced by incandescent 
metals, frequently employed an exhausted glass vessel containing 
an insulated platinum plate, stretched close to which passes a fine 
metallic filament brought to incandescence by an electric current. 
Ordinarily at atmospheric pressures and red heats a positive charge 
was produced upon the plate of the order of a few volts. This 
potential increases until the wire is at a yellow heat. As the wire 
gets hotter the potential decreases, until at a bright white heat the 

otential of the plate is very slight. Diminishing air pressure has 
but slight effect upon the plate potential until very high exhaustions 
are reached, when this potential begins to diminish and may even 
change sign, and as the exhaustion proceeds may reach & very large 
negative value. This pressure where the plate charge changes 
eign depends upon the temperature of the filament, being higher at 
higher temperatures. Long- continued heating and expulsion of 
gas from the incandescent metal play a considerable part in the 
electrical phenomena. Long-continued incandescence favours the 
negative electrification of the plate. The presence of oxygen aids 
in the carrying off of a negative charge, thus producing negative 
electrification around the wire; hence the action of oxide of metal 
on filaments tends to increase the discharge of negative electricity. 
But oxygen also hastens the disintegration of the filament. Gases 
which are dissociated by heat conduct on quite a different scale 
from those like air, hydrogen or nitrogen. Examples of such 
are the vapours of iodine, bromine, chlorine, potassium, ke. 
These furnish a much larger supply of ions than the others. This 
dissociation occurs chiefly where the gas is in contact with the 
glowing electrodes. Of the metals, sodium and potassium have the 
highest conductivity under the above conditions, for the emission 
of negatively-electrified corpuscles from sodium atoms occurs even 
at low temperatures, and I have used carbon filaments coated with 
& potassium compound. The conductivity of cold mercury vapour 
does not seem greater than that of air. With hydrogen the plate 
becomes negatively electrified even at atmospheric pressure, and 
when the filament is carbon instead of platinum the electrification 
on the plate is always negative. This means that the gas will dis- 
charge the plate if positively electrified—that is, a positive current 
will pass from the plate to the filament in the gas. 

The electrification produced in the neighbourhood of an incan- 
descent wire is a complicated effect ; it depends on the temperature 
and nature of the filament and on the naturo and pressure of the 
gas. It furthermore depends upon the electric and magnetic 
orces to which the vessel is subjected, and I have found that the 
shape and area of the plate or plates, the condition of its surface 
and edges, as well as its distance from the filament, are very im- 
portant factors. If the metal plate be connected by an outside wire 
to the positive terminal of the hot filament, a leak current from the 
plate to the filament through the gas will be set up, as Elster and 
Geitel first found, passing mainly to that portion of the filament 
near its negative terminal. If the resistance of the lamp filament 
and the lamp’s voltage be high a very considerable leak current 
may thus beset up. A battery of from 8 to 18 dry cells is connected 
between the positive end of the filament and the platinum plate, 
the latter being connected to the positive pole. The saturation 
current increases rapidly with the heating current through the 
filament, which also increases the velocity of the negative ions, as 
does also an increase in the applied E.M.F. between plate and 
filament. The rate of discharge of negative electricity from glowing 
carbon greatly exceeds that from platinum, while that from tantalum 
and other of the newer filaments, given the same heating current, 
surpasses the rate of discharge from carbon. 


* Abstract of Paper read before the American Institute of Electrical 


Engineers on October 20, 1906. 
t Elster and Geitel, Weid. Ann., XVI., 1882. 
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Thomson states the equation conneeting the saturation current 
with the temperature as i 


b 
(I-Able 6), 


where 6 is the absolute temperature, A and b are constants. At 
2,000°C. this rate of emission from a platinum wire in high vacuo 
amounts to 071 ampere per square centimetre of hot surface. For 
carbon this current can equal several amperes per square centi- 
metre surface. In the ооа the flux current ordinarily ranges 
from 1 to 5 milliamperes. The metal dust, ог even vapour, from 
the incandescent filament may play a part in the phenomena but 
not a controlling one. Thomson has shown the value of e/m for the 
carriers of electricity in the type of exhausted vessel described is the 
same as ite value for the carriers of the negative electricity in the 
cathode rays, or in the discharge of negative electricity from metals 
illuminated by ultra-violet light. In fact, in many ways the 
behaviour of the audion, notwithstanding the extremely low 
potentials used, is very similar to that of a cathode-ray tube ; and 
in one or two small lamps where the anode disc was close to 
the bend of the filament I have actually obtained, at only 
22 volts, a blue-white beam of light playing between the fila- 
ment cathode and the anode. Upon the approach of a powerful 
magnet this beam could be concentrated and deflected. A 
great increase in the current through the telephone marked the 
formation of this beam, and a violent hissing or squealing 
sound began when the magnet was brought near. The cor- 
pusoles at the filament are attracted by the metal of the 
filament, and to escape into the surrounding space they must be 
given sufficient kinetic energy to carry them through the surface 
layer, where this attraction for the carriers is appreciable. Thus, 
as the temperature of the filament increases, a larger number of the 
carriers can escape from the wire. But the saturation values of the 


flux current do not depend upon the velocity of the ions, but only 
upon the number of ions produced in unit time at the surface of 
the hot metal. The source of ionisation is confined to the gas 
immediately surrounding the filament. The velocity of the ion at 
any instant is dependent on its distance from the filament because 
the temperature is not uniform between filament and plate. The 
ratio of the velocities of negative to positive ions varies greatly 
with the temperature: thus they are given as 1,000 to 62 at 
2,000 deg. This fact explains why the positive conductivity of the 
gas in the vessel is almost entirely from the cold to the hot electrode 
in the gas, and not in the reverse direction; and why this uni- 
directional quality is more marked for higher temperatures of the 
cathode, the anode being kept cold. 

In the form of audion illustrated I employ two platinum wings 
parallel to the plane of the bowed filament and about 2mm. on 
either side of it. These wings are soon coated with an iridescent 
deposit from the metal filament, especially at the portions opposite 
to the negative half of the filament. They become quite hot at this 
short distance, but not sufficiently hot to take part in the ionisation 
of the gas. When connected in the oscillation circuit as shown, 
properly attuned to the receiving electromagnetic impulse from 
the antenna, the audion, under proper adjustment of heating cur- 
rent and battery (B) potential, is extremely sensible, giving 
response in the receiving telephone several times as loud as any 
other form of wireless receiver when subjected to the same im- 
pulses. It is, however, less sensitive to atmospheric or static 
disturbances, which are strongly damped or a periodic. . I find the 
device extremely closely tuned with the syntoniser, for its operation 
seems to be dependent upon the sum total of the energy received 
from the complete wave-train rather than upon the maximum first 
impulse of the train. In other words, while instantaneous as far as 
our senses or instruments can perceive, its action is sufficiently 
sluggish to be determined by the additive effect of the entire 
received electro-radiant energy through a short time-interval. 
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When the filament is first heated an appreciable interval, about 
one-quarter of a second, elapses before the full sensitiveness is 
established. Before the flux reaches a steady state there is a period 
during which the number of ions is steadily increasing. As result 
of the colliding of the initial ions with the gas molecules the number 
of ions and the current rapidly increase, until an equilibrium is 
finally attained. 

The audion, to a greater extent than any other responder, is self. 
tuned. I mean that by regulating the heating current the potential 
between wing and filament, or the distance between these, the 
audion can be made to a great extent selective per se to certain 
received impulses. And the determining factor here is not merely 
the frequency of the electrical oscillation ; the spark frequency, or 
{actors determining the total amount of energy received during a 
very brief unit of time, determine to an extent the amount of its 
response. Thus, with 12 volts across it, it may give a loud re- 
sponse to a transmitter, A ; and with 10 volts bring in another 
transmitter, B, to the almost complete exclusion of A, although A 
and B are of equal power and of approximately the same wave- 
length, but differing considerably in spark frequency. Similar dis- 
crimination can be produced by adjustments of the heat of the 
filament, which also governs the amount of flux through the gas. 
This flux is generally reduced when the audion is placed in a strong 
magnetic field, especially when the lines of force pass through the 

parallel to the plane of the wings, at right angles to the electric 
feld By this means also a tuning can be effected. Again, it is not 
necessary to connect the anode to a terminal of the oscillating 
circuit. One terminal may be attached to a metal sheath or ring 
surrounding the glass vessel, thus forming a condenser with the 
filament or the conducting gas within the tube. In this case the 
adjustment of the syntoniser is generally different from that required 
for the same oscillation frequency, when the interior wing is directly 
connected in the oscillation circuit. In this condenser arrange- 
ment, also, the sound heard in the telephone changes its quality to 
an extraordinary degree, being of a dull muffled nature rather than 
sharp and staccato. Signals of this quality are sometimes much 
more readily distinguished from the static” disturbances which 
so frequently render wireless signals difficult to read. The operator 
has thus a ready means of changing the quality of the received 
signals to suit the conditions. This latter type of audion is the one 
I have found most serviceable in practice. 
_ The audion has the farther advantage of entire absence of ad- 
justment in the receiver itself. It gives no evidence of fatigue 
under any conditions of use. Furthermore, it requires no protec- 
tion from the violent impulses of the transmitter at its own station, 
whereas the sensitiveness of the electrolytic receiver is complete 
destroyed by one such violent impulse, unless its small electrode is 
proketed by a shunting switch. I have arrived as yet at no com- 
pletely satisfactory theory as to the exact means by which the high- 
frequency oscillations affect so markedly the behaviour of an 
ionised gas. Fleming points out that when the cold plate of the 
Elster-Geitel tube is connected to the positive end of the filament, 
and the two put in a high-frequency oscillation cirouit, only the 
positive half of the oscillation can pass from the plate to the fila- 
ment across the gas. He uses this principle to rectify the Hertzian 
oscillations, and applies the unidirectional currents of the oscilla- 
tions themselves to operate a sensitive galvanometer or direct- 
current instrument for quantitative measurements over very short 

псев. When an independent external source of E. M. F. is 
Md in the manner I have described the action becomes quite 
E t. It then operates as a relay to the Hertzian energy instead 

1 rectifying this energy so that it can be асса directly to 
athe be sense signal. The audion, therefore, is tremendously more 
siad and available in practical work. A sensitive direct-current 

+ ent in the B circuit shows a steady deflection varying not a 
np by increase or decrease, during the reception of strong “ wire- 
eae EDAM An electrolytic receiver or *'polariphone" under 

ан conditions would cause a great deviation in the deflection 

milliammeter, Боов the signals in the telephone with the 

1 ytic are not 80 loud as with the audion. 

, ы laid considerable stress upon the potential gradient or 
whe on " layers which exist near the surface of the electrodes 
ges external applied E.M.F. is considerable, for the reason 
пек меры: аре serves to play а very important róle in the 
the velocity хри ов to minute high-frequency oscillations. If 
positive ions. th egative ions is very large compared to that of the 
em bat e curve re presenting the distribution of electrical 
ich у 5 А Son ч represented by the ee: 
gas, and when the eleet.- ons of both signs are present in the 
io ( electric field is so strong that moet of the positive 

ns are driven from the anod ive i 

(the filament e anode and the negative ions from the 

the anode and of ent), we will have an excess of cations in front of 
variation ir aeons surrounding the cathode. It is seen that 
on in potential lies chiefly in the thin layers of gas in 

At of the two electrodes. It i $ i : 5 
regions as the "ws t is convenient to speak of these 
passing from th variation layers. As Thomson points out, in 
We have to pass, inside to the outside of the layer of ionised gas 

Pass across a layer of electricity. This will produce a 


discontinuity in the electrical intensity equal to 47 times the sur- 
face density of the electrification. There may thus be a great 
difference between the electric intensity inside the layer and that 
just outside. The potential drop across the layer is proportional to 
the square of the current; the falls of potential at the positive and 
negative electrodes are proportional to the squares of velocities of 
the positive and negative ions; and the velocity of the ions is pro- 
portional to the electric force acting upon them. These variation 
layers at the electrodes of the audion make still more striking its 
similarity with the cathode-ray tube. In the cathode tube a sudden 
drop in potential, called the anode fall of potential, occurs quite 
close to the anode; and in the layer called the Crookes dark space, 
or cathode dark space, there is a still greater fall in negative poten- 
tial. But the voltages here are enormously higher than those in 
the audion. As the gas pressure in the cathode tube diminishes, 

the dark layer, or the cathode drop layer, becomes broader. 
D =a + BA—that is, the width of the dark space is proportional to the 
mean free path of the molecules, beyond a certain distance a in 
front of the cathode. Schuster found that the thickness of the 
cathode drop layer increased slightly with the current passing 
through the gas, but Wehnelt found just the reverse. Both may 
be correct on different sides of some particular value of the current 
for which the width of this space is a minimum. This is interesting 
in view of the fact that there is a certain current flux across the 
gas of the audion for which the response of the Hertzian os-illa- 
tions is maximum, supposing this response is maximum when 
the width of the variation layer around the filament is mini- 
mum. Within the cathode layer there exist only negative ions, 
these being shot off from the cathode. Right outside of this, in the 
region ed the “cathode glow” ionisation of the gas from 
collisions with these negative ions begins, and the width of the 
cathode dark space is about the range of the mean free path of 
the ions. If a similar state of affairs exists around the filament of 
the audion, and if this mean free path of the cations coincides with 
the excursion of the corpuscles during one-half the oscillation period 
of the impressed Hertzian vibration, we might expect under these 
conditions a maximum effect of response to oscillation of the par- 
ticular wave frequency. Or a similar effect might be expected if 
the excursion in question is that of an ion from the cathode across 
the gas up to (оте: surrounding the anode. The extent to which 
the sensitiveness of the audion is governed by a very slight change 
in the heating current, or in the potential drop across it, seems to 
lend plausibility to such an explanation. And it has been shown 
that in conducting flames at atmospheric pressure, а negative ion 
acting under a potential gradient of 10 volts per millimetre would 
travel approximately 1 mm., or a commonly-found distance between 
the electrodes in the audion, in үрзф$оор Part of a second, which 
time interval is of the order of one-half the wave period of some of 
the longer oscillations used in wireless telegraphy. For reduced gas 
pressures the natural excursion of the ion would be more rapidly 
accomplished, but its velocity can be governed within wide lirnits 
by regulating the applied E.M.F. When we send more current 
through the filament we increase the P.D. between filament and 
anode as well as increase the heat. Both changes act to increase 
the ionic velocity. In Humstedt's experiments where a cathode- 
ray tube was exposed to high-frequency oscillations, the width of 
the cathode drop layer, or dark space, diminished as the frequency 
of the oscillations increased; as if there might be some con- 
nection between the period and the time involved in the immigra- 
tion across. And many facts observed in connection with the audion, 
otherwise difficult to explain, tempt one to suppose that here the 
degree of response is connected with the relation between the pro- 
duct of velocity of the ions by the distance between the electrodes 
and the period or half-period of the electrical oscillations received. 


MacNETIC EFFECTS. 


Thomson shows that at low gas preasures, and high ionic velocities 
the ions, when placed in a strong magnetic field, will travel along 
the lines of strong magnetic force; but when the product of velocity 
and field is small the ion moves parallel to the electric force. If 
both magnetic and electric forces are uniform the ions, both positive 
and negative, will move in the same direction and perpendicular to 
both E and H. When the electric field is not uniform but radiates 
from a point, and the magnetic field is uniform, the ion will describe 
a spiral traced on a cone of revolution whose axis is parallel to the 
magnetic field. Ifthe direction of E and H coincide, the path of 
the ion itself is a helix of gradually increasing pitch, With its axis 
p to the lines of magnetic force. The radii of the spirals will 

small compared to the length of the mean free path of the ions. 
This is especially true for the negative ions, even when the Soon 
of the positive ions is but little affected by the magnetic des I 
the electric field is not uniform (and it is not in the audion where 
the negative charge is located on the small cylinder of the ые 
instead of оп а plane surface) the paths of the ions will not be 
cycloids, but in any case the ions will be turned back by the mag- 
netic field after travelling a certain distance, d, from their nen 
Thus they will never get further than d from their source. ү 
the lines of magnetic force are perpendicular to the discharge in the 
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.eathode-ray tube, the magnetic field at all pressures retards the 
discharge and diminishes to a considerable degree the great drop in 
the electric force which occurs in the negative glow. In general it 
can be assumed that in a strong magnetic field the ions tend to 
follow the lines of magnetic force. The smaller the velocity of pro- 
jection the more nearly does the path of the ion coincide with a line 
of magnetic forte. In cathode-ray tubes the boundary of the nega- 
tive flow may coincide with the lines of magnetic force. 

In the case of the audion, if the lines of a strong magnetic field 
pass through the gas parallel to the plane of the anodes a marked 
reduction in the flux is obtained, sometimes amounting to 20 per 
cent. This effect is greater when the south pole of the magnet is 
nearest that leg of the filament which is attached to the negative 
terminal of battery A. The negative charge on this leg is, of 
course, greater than on the other, for the negative charge on the 
other is the resultant of the negative potential of battery B and the 
positive potential of battery A. And when the lines of magnetic 
force are so directed as to tend to sweep some of the negative ions 
off from the parts of the anode nearest to the filament leg which 
carries the greater negative potential, the reduction of the flux 
across the gas will be the greatest possible. Hence the magnetic 
polarity observed. If the filament extend above the top of the anode, 
say, for 05 cm., then a magnetic field parallel to the filament legs may 
tend to force certain lost ions into a downward trajectory so thaf 
they will strike upon the anode instead of passing off above it. In 
this case only is an increase in the B flux observed as a magnet is 
brought up to the audion. In general the flux will be diminished 
by the magnetic field. When the megnetie lines pass perpendicular 
to the plane of the wings the negative ions which are travelling in 
the direction of the magnetic force, from filament to wing, will be 
accelerated, but those originall travelling out from the filament in 
the opposite direction will be bent around or deflected from their 
direct paths ; so the resultant will be a decrease of the total current 
flux. When the field is intense, a marked frying or hissing sound 
in the telephone is heard, especially with the two-wing anode, and 
when the magnetic force is parallel to their plane and thus affecting 
mostly the ions which are streaming towards their vertical edges. 
In the hissing are parts of the are are in rapid motion in the un- 
stable portion around the edges of the positive terminal. Possibly, 
also, the presence of oxygen in the gas enters into the phenomena 
here as it does in those of the hissing are. As the magnetic field 
lengthens the are so here it lengthens the paths of the ionic dis- 
charge. The hissing is much more violent when the surfaces of the 
anode, instead of being plane, are punched full of little holes, whose 
ragged and protruding edges offer a greatly-increased opportunity 
for the ions to travel irregularly under the combined forces of the 
magnetism and of the electric charges heaped up at all such points 
and edges. In this particular audion I could get a great range of 
singing or squeaking sounds as the heating current was varied. 
Where the velocity of the ions is a maximum their deflections by 
the magnetic field will be lessened. If the B flux is too great to 
give maximum sensitiveness of response, bringing up a magnet to 


additive in its response to the energy of an entire 


filament, or а little below ; never at excessive heats. 


class of filament and voltage. 


the behaviour of a tube. È 


aS 
rr 


OF COPPER.* 
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to find at least a partial substitute for copper. 


mercial basis. 


Table I. gives the conductivity of the common me 
relatively high conductivity, on the usual basis of comparison, 
that of volume, and also on the basis of weight, which is really the 
most suitable for a comparison of this kind, as it is also the com- 


located in the oscillating circuit, as well as many other considera- 
tions, show conclusively that it is a potential: operated ” rather 
than a “ current-operated ” relay receiver. At the same time its 
advantageous sluggishness of action, as explained above, renders it 


wave-train or 


even of a series of wave-trains. Hence its excellent and marked 
selective qualities. А large number of experiments have been carried 
out with a view to reducing the filament heat necessary to give the 
enclosed type of the audion the extreme sensitiveness which now 
characterises it. This is now attained at normal brilliansy of the 


Thus the life 


of an audion should be that of an incandescent lamp of the same 


Filaments have been coated with alkali metals or salts, or vapours 
of these introduced into the tubes. Experiments along these lines 
and with various dissociable gases are being pushed with gratifying 
promise of our soon being able’ toachieve the present marked sensi- 
tiveness even at red heats, or of still further multiplying the 
sensitiveness. Radio-active compounds, applied for example betw 
juxtaposed metal dises and heated, give’ little encouragement. 
the low voltages used no increase of conductivity by their means 
has been observed, although Swinton has found that a radium-coated 
cathode in a cathode-ray tube has a marked action in facilitating a 
luminous cathodic discharge, when the cathode is heated t 
The mere presence of radium in the tube is insufficient to produce 
the effect. Spontaneous ionisation— that is the ionisation indepen- 
dent of the electric field, as, for example, that produced by the X-rays, 
does not increase the current flux. Only the ions produced by the 
electric field itself close to the cathode, and by the heat of the 
cathode, is effective. The audion nust be made wi 
care; a trace of impurity in the gas may produce surpri 
effects in the potential drop across the variation layer. 
presence of a mere trace of moisture may cause great difference in 
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THE USE OF SODIUM AS A CONDUCTOR IN PLACE 


The enormous cost of copper for electrical purposes is a handicap 
to electrical progress along some lines, If the present rate of pro- 
gress in electricity is to be maintained or increased, it is necessary 


tals with a 


Table I.—Relative Conductivities. 


the audion will increase the strength of the wireless signals, because 


of the reduction of the B flux. Or if this flux be already below the Condue- Conduc- , Conduc- Conduc- 
optimum, then the presence of the magnet may decrease the sensi- Metal. tivity by tivity by Metal. tivity by tivity by 
ee Le — may be gnis pronounced for one wave- weight. volume. | weight. volume. 
requency than another, in which case the audion can be attuned b UU TROC GERE, arte ( CTI: TM Ex UAE 
regulating the magnetic field to which it is subjected. N bs MEC C EP E 145 396 
À very convenient form of audion for investigating the relations Potassium | 888 994 Cadmium po 9:7 244 
which the distance, area, Ko., of the electrodes bear to its response | Aluminum .... 804 | 630 Cobalt. 6:8 16:9 
is had by using а pool of mercury for the anode. This is con- | Magnesium. 755 394 Tin 6˙7 144 
veniently held in one or more pockets blown in the walls of the glass | Copper 315 97:6 ty) eso era ea 6:3 14:6 
vessel, and the filament so placed as to pass closer to some than | Silver 32:5 100 0 Nickel 50 12:9 


to others. Quite frequently I obtain with this arrangement two 
maxima of sensitiveness to the same transmitter, the filament 
heating current remaining unchanged; thus one maximum for 
B =12 volts and a second for B=18 volts. Again the sensitiveness 
is maximum when the mereury surface is as near as possible to the 
filament. When a globule has rolled out of its pocket, exposing a 
new surface for the anode, sometimes half a second elapsed before 
the sensitiveness is again restored. This form of mercury tube 
was especially sensitive to the influence of a magnetic field. 

When the Hertzian oscillations are passed through the filament 
instead of through the gas, they require to be of great intensity to 
give any response whatever. Any results from the added heating 
effect which they may contribute to the filaraent are quite insignifi- 
eant. The response when the audions are connected up in parallel, 
or series, is always less than for one used alone. In a tube whose 
two-plane anodes are fitted on hinges and baeked with small iron 
dises so that their distances from the filament can be regulated by 
an external magnet, I find the response to a long wave-length 
greatest when this distance is the greatest possible; while to & 
wave-length of about one half this, the response is decidedly better 
when the wings are nearer to the filament. Of course, the B flux 
is greater in this latter case, other conditions being unehanged ; but 
the selective quality in this tube just described seems to be due to 
the regulations of the distance between anode and cathode rather 


struction on account of the smaller bulk. 


requires materially less energy for its production. 
The cost of preparation by the Castner process is 
10 to 12 cents per pound; certainly not over 15 cents. 


I have seen somewhere a figure for the specifie conduetivity of 
beryllium considerably above that of copper, but do not remember 
what the figure is, and have not been able to find it again. 
the low specifie weight of beryllium is considered, it will be appre- 
ciated that if this material has really a specific conduc 
than that of copper, it would sell in competition wi 
above a dollar per pound, and would have advantages in machine con- 


When 


tivity greater 
th copper at 


Of the common metals, sodium has the greatest conductivity per 
unit of weight. Comparing it with calcium, potassium, aluminum 
and magnesium, which come next, it can also be the most cheaply 
prepared, and probably always will be, because the starting material 


is so cheap, stable and pure, although potassium alone theoretically 


probably from 
Production by 


than to other factors. The manner in which the audion should be 
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the Ashcroft process should be accomplished at 7˙5 cents or less when 
the mechanical difficulties of the process are overcome. 
several possibilities in the direct electrolysis of melted sodium 
chloride that are well worth careful trial. Five kilowatt-hours per 
pound of sodium is a fair estimate for the necessary energy; whi 
the cost of salt is slight, and there is also the by-product of ehlorine 
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Table II. Data of Sodium Conductors. 


| Current oar- Current carried 
Bize of | Thick- | ried by iron Sodium | by sodium on Жел аа 

wrooght гевв of on basis of рег basis of 800 | . Jin A a 

iron үа]. 800 amp. per foot amp. per sq. in. me basis 

pipe. sq. in. copper copper. | . 
es. | Inches Amps Lbs. Amps. Amps 
En 0-109 29 9 0:198 79 109 
1 | 014 | 592 0:36 222 281 
11 0.445 990 0-86 526 622 
3 0154 128:0 1:41 864 992 
8 0217 269-0 8:10 1,908. 2,177 
4 | 0257 | 8800 5-86 8.270 3,650 
5 0:259 518:0 8:40 5,152 5,670 
6 0.28 | 6700 12 14 7,460 8,180 


219 
Est. cost| Cost of Total cost| Orowssee- | O-st of | Ratio of 
of iron ium of tional area o! material for | cost, cost 
pipes per at 7406. materials | equivalent copper соррег 
foot, Per pound for eonduo- copper conductor at conduc- 
per foot. tor per ft. | conductor. 160. per lb. tor=1. 
Cents Cents. Cents. Sg. in. Cents. 
2˙5 0˙96 8:46 0:186 8:88 0:42 
4:175 2:7 6:87 0:85 21:6 0-82 
6°75 6°45 13°30 0 78 48:0 0:28 
9:0 10-58 19:58 1:24 76:3 ! 026 
1785 | 3825 | 44 2-79 | $1.67 0°25 
26°67 40:13 66:80 456 | $2.81 0:24 
36°25 630 | 9925 . 171009 ү 94.87 0-22 
459 | 9105 | $138 , 1028 | $621 0:22 


For large conductors a lighter pipe would make a correspondingly cheaper conductor. = 


To use sodium as a conduotor it is only necessary to enclose it in 
suitable tubes, iron or steel pipe being probably the best.. The con- 
ductor should be made up in convenient lengths, with the ends closed 
in a suitable manner and provision for connecting the units into a 
line conductor.! 

In Table II. are given a number of particulars of conductors of 
standard sizes of wrought-iron pipe filled with sodium, These figures 
have been got by calculation only, though they have been verified 
by experiment with 1 in. and à in. pipe. The ratio of cost between 
copper and sodium does not, however, do justice to sodium. With 
the cheaper sodium we should use a larger capacity in proportion 
and make a saving in electrical energy, which would only be partly 
offset by the extra interest d to the conductor. To illustrate 
this suppose we have a $1,000 copper conductor in use. The most 
economical rate of use is obtained when the cost for interest and 
р loss are approximately equal. The annual loss would then 

: Interest, $60; loss of en , $60; total, $120. Replacing the 
$1,000 copper conductor by a $800 sodium conductor the annual 
cost would then be: Interest, $18; loss of energy, $60; total, $78. 

A more economical arrangement would be the use of a $550 
sodium conductor, when the annual cost would be: Interest, $33 ; 
loss of energy, 882.75; total, $65.75. The table was made out on 
the assumption that sodium costs ек per pound, which is too 
low for present market conditions, but it is my belief that sodium 
will be eventually brought to this figure or lower. On the other 
hand, the assumed figure for copper, 16 cents, is now too low also. 
The use of special iron tubes, particularly of the larger sizes, with 
thinner walls, will reduce the cost somewhat. A simple calculation 
will show the relative costs of sodium and copper conductors for 
other assumed or actual costs of the metals. 

I constructed a conductor about 180 ft. long in January of this 
year, using 1}in. standard wrought-iron pipe of various lengths u 
to 17 fl., which required about 1901b. of sodium. I paid the high 
Price of 50 cents per pound for this, but even at that price the con- 
ductor would have been considerably less than the price of the copper 
equivalent, if it had not been for the experimental nature of the 
work, which meant quite a high cost of construction. The filling 
of the pipe on a large scale, even with the crude method which it 
was necessary for me to use, would cost very little. - 

The method of filling consisted in heating the length of pipe to 
well above the melting point of sodium, and running melted sodium 
in from an iron kettle in which it was melted, by means of а small 
pipe screwed into the bottom of the kettle, with a valve to regu- 

te the flow. At each end of the hot pipe, which was supported 
a the end farthest from the kettle at a height of & foot or so 
above the nearest end, an elbow was loosely screwed on, into which 
Ы screwed two short vertical lengths of pipe, to hold enough 
ae to allow for the contraction in cooling and solidifying, 
which, however, When the sodium had risen a 
little way in the 
1 cooling somewhat the elbows were unscrewed, and the column 
of sodium eut 
graphite and oil mixture to make a tight joint. 

he ends were 
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of water this would merely burn like so much zinc, but conditions 
would be very dangerous if it was attempted to put the fire out 
with water. For that reason I took the conductor away from the 
laboratory. However, for transmission lines through the country 
and feeders for railways, this objection would not hold. Particular 
methods of construction, support and insulation are of minor 
importance, because there are plenty of solutions for them, which 
need not be described at this time. 


ADVANTAGES AND DISADVANTAGES OF FEEDING 
TRAMWAY SYSTEMS IN ISOLATED ZONES AB 
COMPARED WITH CLOSED NETWORKS.* 


—— 


REPORT BY M. G. RASCH. 


This question, which might be more briefly stated as the Ad- 
vantages and Disadvantages of Feeding by Open or Closed Circuits," 
can in a general way be solved in a few lines, though in certain 
cases the solution to the question may present certain difficulties. 


Pr». 1. 


Let us suppose that Fig. 1 represents part of tho network. The 
feeding points, which are àssumed to be connected to the generating 
station, are marked by small black circles ; some trolley wires are 
represented by fine lines, and are isolated at several points by means 
of insulators. If instead of being isolated these wires were electri- 
cally united, & network would result without any sectioning. In 
practice this system of feeding does not present any interest, for, 
as will be shown later on, the inconveniences resulting from it are 
not in any way compensated by the advantages it possesses. 

Besides the isolated trolley wires Fig. 1 indicates, by means of 
thicker lines, the conductors connecting different feeding points 
between themselves. 

These latter conductors may be either trolley lines or special con- 
ductors, acting as compensators between the feeding points. The 
isolating gaps may be replaced by cut-outs allowing the lines to be 
coupled up or separated. . | 

Let us suppose, first, that these cut-outs are closed in normal 
service. We will call such a network a network with non-isolated 
sectors, or a closed network. The characteristic of this kind of 
network consists in the possibility of furnishing current under 
normal conditions to most of the feeding points by several different 

the, and not by the feeders connecting the generating station 

irectly to the distributing network. We would similarly consider 
as а closed network any part of a network, comprising the feeding 
points united among themselves in groups of three to five. 

. Finally, if it supposed, in Fig. 1, that the conductors indicated by 
thick lines are provided with insulated gaps, we shall then 
have a system which is fed by means of isolated zones, or which 
may be called an open network. Gaps may be bridged by cut-outs. 
If these cut outs are not closed in normal service the network would 
then be considered as an open one. И 

* Translation (slightly abbreviated) of а report by М. G. Rasch (рго- 
fessor at the École Polytechnique of Aix-la-Chapelle) on the replies 
received by the Union Internationale do Tramways et de Chemins de Fer 
d'Intérót Local in response to the questionnaire tont out to the members; 
presented at the annual meeting at Milan, 
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If it is remembered that the electric current as soon as it has 
several paths open to it divides itself among them, so as to Peer 
the energy losses to & minimum, then the superiority of the close 
network will be understood ; it consists in more or less economy or 

ric energy. PR | К 
M^ should. also be remembered that the distribution of pressure 18 
more favourable in a closed network than in an open one. Under 
the same conditions the difference of potential between the trolley 
wire and the rail will, therefore, be less in an open network than in 
a closed one. This it is true is seldom considered as & direct advan- 
tage of the closed network. Tramway motors in fact are only 
slightly sensitive to differences of pressure, assuming, of course, 
that this variation remains within certain limits, which can gene- 
rally be maintained easily, even in the case of open networks. The 
want of uniformity of pressure might have an influence on the 
lighting of the cars, but в perfect illumination 1s never claimed for 
tramway cars. However that may be, more uniformity 18 indirectly 
an economical advantage. It is only necessary in this connection 
to remember that to produce the eame work the motor requires & 
greater current as the pressure falla, and that the energy losses in 
conduetors increase as the square of the current. 


Fie. 2. 


Figs. 2 and 8 show clearly the influence of closed circuits and 
open circuits upon the pressure. These figures are derived from a 
communication made to the Union Internationale by M. Hochenegg, 
Professor at the École Polytechnique of Vienna. A section of the 
trolley wire is shown united at its two ends to the generating station 
by means of two feeders. In this diagram, which is drawn accord- 
ing to Hochenegg's methods, the differences of the ordinates 
between any point and the point where the pressure is greatest 
gives the logs of pressure from the generating station up to the 
point considered. In Fig. 2 it is assumed that there are four cars 
requiring the same onergy spaced at equal intervals along the line. 
Here it is a matter of indifference whether the trolley wire is inter- 
rupted or not at the centre. In Fig. 8 the cars are no longer 
spaced uniformly. The figure drawn in full lines gives the differ- 
ences of pressure in the uninterrupted trolley lines. The figure 
drawn in dotted lines gives the differences of pressure at the same 
points when the trolley wire is interrupted at the centre. 
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The only advantage of closed networks is th 
1 e greater economy. 
It can scarcely be considered as an advantage т to closed 
| 5 аа 955 ше feeders act as а reserve, for this advantage 
ee y e obtained in ọpen networks by putting in proper 
One of the great advantages of o i 
great 3 pen networks is undoubtedly the 
greater certainty in the service resulting from this system of ted. 
ing, Sues оса which may be produced in one sector 
in neighbouri isati 
ч fant E ghbouring sectors, and, further, the localisation 
ince in & tramway undertaking the certainty of the service 
ee considered as the most important factor, it is natural 
i ` S erates number of undertakings should be in favour of 
Ms ung by means of open networks. In fact, out of 98 under- 
a ep which replied to the question 76 were in favour of this 
method of feeding. Further, the communications made to the 
oon by electricians of repute, such as Messrs. Hochenegg, of 
i ше, апа Wyssling, of Zurich, take the same view. 
id aving thus indicated in à general way the advantages and dis- 
vantages of the different systems of feeding, we will now study 
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more particularly the information which has come to hand in the 
replies to the questions. 

In addition to the advantages of the open network system already 
mentioned, it has the further advantage that the expenditure of 
energy upon any particular line can be determined, which is im- 
possible if the sectors are united. It is doubtful, however, if this 
advantage is of sufficient importance to cause the open network to 
be adopted, though it may be necessary when two undertakings 
make use of the same line. 

The advantages and disadvantages of this method depend rather 
upon the point of view and upon local conditions. In order to make 
this clearer we will consider Fig. 4, in which energy is supplied to 
the trolley line A, B, C, D at three feeding points I, IT and III. 
This trolley wire includes switches at the points B and C, so that the 
different sections may be coupled together; at Е, F, and F, are 
automatic cut-outs on the feeders, which are normally closed. 
Let us suppose, first of all, that the switches at B and C are open, 
giving an open network, and that a short-circuit takes place at the 

oint II, causing & considerable current, the intensity of which may 

denoted by 100. This current can only flow by feeder II after 
having traversed the automatic cut-out of the generator and the 
cut-out F, of the feeder. It will not be difficult to adjust the latter 
so that it opens with a current of 60, the generator cut-out remaining 
closed. The sector is then thrown out of circuit, the feeding of 
sectors I and III continuing. 

If, on the other hand, the switches B and C were closed so as to 
form а continuous conductor, a current of 100 supplied by the 
feeding point II distributes itself over the three feeders in the pro- 
portion of 40 at feeder 1I and 80 for each of the feeders I and III, 
supposing that a feeder has a resistance 2) times as great as that of 
a section (for example, from I to II) of the trolley wire; and 
supposing, further, that the resistance of the return conductors may 
be left out of account, the current returning generally by the rails. 
The return conductors may be left out of consideration in this 
problem, because the current distributes itself in them in the same. 
way whether the network is open or closed. Since in this example 
the currents in the three feeders are below the limits at which the 
feeder cut-outs open. these will remain closed, but the generator 
cut-out will open, and the whole network be thrown out of action. 

Notwithstanding that a general disturbance of the traffic may 
take place on closed networks, the undertakings which are in favour 
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of such networks are not altogether wrong in their choice, for, as & 
matter of fact, the circuit-breakers do not frequently act. Let us 
suppose, for example, that the current taken at point II is only 80 
instead of 100. Then in the case of a closed network neither the . 
feeder cut-outs nor the generator cut-out would open, but in the case 
of an open network the cut-out F, would do so. 

A fact may be mentioned here to which attention has been 
drawn by one of the tramway companies in replying to the ques- 
tions. According to this undertaking the localisation of dis- 
turbances is often illusory, because in many cases several lines are 
interdependent. When, for example, a section common to several 
lines is thrown out of circuit it often happens that there is а com- 
plete interruption of the service on all the lines running up to this 
common section. It is, therefore, possible to set too high a value 
upon the advantage of localisation of disturbances. However that 
may be, the open network always has a great advantage in facili- 
tating the localisation of a fault. 

Among closed networks may be classed by themselves those 
having interrupters consisting of hand switches and those in which 
sectioning is obtained by means of automatic cut-outs, which latter 
should be regarded in the widest sense—that is to say, that 
fuses should be classed along with mechanical automatic cut-outs. 
Undertakings belonging to the first category are generally only of 
second importance. When, for example, the network only com- 
prises a single feeding line the consideration of the advantages and 
disadvantages of open (Fig. 5) and closed circuits (Fig. 6) shows 
that there is very little to choose between the two. 

Among the undertakings replying to the questions, only two im- 
portant ones make use of hand switches—namely, the Municipal 
Tramways of Amsterdam, on which, however, it is intended to 
replace part of the switches by automatic cut-outs, and the Parisian 
Compagnie des Tramways de l'Est, on which uniformly good results 
have been obtained by this method, which was preferred so as to obtain 
the best utilisation of sub-stations and conductors. If, however, the 
connection of sectors by means of hand switches has given good 
results, it seems to us that there would be a further advantage in 


using automatic cut-outs, so that a sector would automatically cut 
itself out in case of short-circuit. 
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We cannot agree with the opinion expressed by one of the under- 
takings which prefers the circuit to be always open, and objects to 
the use of automatic cut-outs, because it is not always easy to know 
ifthey have opened or not. We would reply to this undertaking 
that a network with automatic cut-outs becomes an open network if 
the interrupters open, and that when this occurs the network has 
at least the advantages possessed by an open network. 

The undertakings which have bridged together the different 
feeding sectors have done so through considerations either of 
economy or on account of other technical considerations, such as 
the better utilisation of copper. Both systems have their advan- 
tages, and the pros and cons must be considered in each particular 


IS order to study the economical effects under conditions which, 
in our opinion, are not exaggerated, we will take some specific 
examples. Suppose that the feeding points I and II in Fig. 7 
supply energy to several lines, and particularly to the line I-II 
connecting these two feeding points. Let us suppose, further, that 
the resistance of each of the feeders is 24 times that of the conductor 
III. If the current supplied by each feeding point remains con- 
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stant and the same for both, the bridging of the conductor I-II 
would offer no advantage. That, however, involves hypotheses 
which in tramway undertakings are never realised. The engineer 
who is getting out a tramway scheme will naturally attempt to 
give the two feeding points as uniform a load as possible, but this 
can only be done approximately. However, even if the mean load 
18 constant there will always be momentary variations of current, 
on account of which compensating conductors are useful. It is, 
therefore, necessary if the loss of energy is to be estimated to make 
hypotheees dependent upon the mean load of the feeding points, 
and also upon the extent of the variations to which the current is 
subject. The ordinates of the full lines A,, B,, C, in Fig. 8 repre. 
sent the current from point I at different times. Let us suppose 

t the current from point II during the same periods is repre- 
sented by the chain lines A,, B,, C, Then the saving of energy in 

closed circuit as compared with the open circuit is 10°83 per 
cent., the mean current of the two points being the same. 
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we have preserved the lines A,, B., Ci, but we have in- 
e ordinates of the lines Al, Bi, C, by the same amount 
. The current is then 40 per cent. more at the point I, 
© Saving rises in this case to 11-1 per cent. 
гасі ny Pee lastly, the case, which naturally never occurs in 
n t чаны two currents absolutely constant at the points I and II, 
is T ratio of 140 to 100. The energy saved by bridging the 
tions of th then fall to 2-2 per cent., thus showing that the varia- 
should b е currents, and not the differences between mean currents, 
i 6 considered as the principal factor. 
ides ds equally be deduced from the preceding that th:re is no 
an im a uniting between themselves all the feeding points of 
арро їп + network, or even a great number of them. Let us 
ther, Y act, that we have four feeding points connected toge- 
nts which are more constant in 


e should then obtain curre 
avoid heavy losses in the con- 
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e four feeders, and we should 


f, now, a fifth point is added the current would be still 
ps 1 xd the further advantage would be relatively less. 
took up 535 ‚ In the begin 
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Although it appears to us useful to connect together among them. 
eelves several feeding points, so as to have the load fairly constant 
over à network, it appears to us irrational to go further. 

We should like to state that the example considered by us is far 
from being too favourable to the closed circuit. It is, in fact, 
evident that the compensating effect produced between three feeding 
points by the installation of three conductors connecting these points 
ча should be even more effective. Under the ваше hypotheses 

en above, an economy of 97 per cent. would result for such a 
network, and it can be seen that in the case of uniting four points 
results would be still more favourable. 

In order to make them to some extent independent the connection. 
between two or more feeding points ougkt to be obtained by means 
of automatic cut-outs, which in case of damage to the line will 
localise the disturbance. That, however, is not enough in all cases. 
Suppose, for example, that automatic cut-outs are fixed at the points 
B and C in Fig. 4, and that a heavy current is taken as before, but 
on this occasion in the proportion of 140 at the point IT. or in its 
immediate surroundings. This current will distribute itself on the 
conductor I in the proportion of 42/140, on the conductor II in the 
proportion of al 140, and in the conductor III in the proportion of 
42/140, whilst all the automatic interruptors Fi, F, and Fs are set for 
60. Since these currents of 42, 56 and 42 do not differ much amongst 
themselves the opening of one of the three cut-outs will depend 
upon the load continuing at these three points. It may very well 
be supposed that at the same moment that the load will be greater 
at J and less at II. In this case the automatic interrupter Е, would 
open to start with, but then the whole current amounting to 140 
wil pass by II and by III and will distribute itself in these con- 
ductors in the proportion of 82 to 58. The cut-out F, will open, 
and it will then be admitted that the cut-out of section C will 
prevent the disturbance reaching sector III. On the other hand, 
sector I will be placed out of circuit. 
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By means of more sensitive setting of the automatic cut-outs B 
and C, the opening of the interrupter F, might have been prevented, 
but in that case it would have been impossible for the current to 
be transmitted by two feeders in case of damage arising to the third. 
This way of doing things evidently is not rational, and it is better 
to obviate the cause of the evil—that is, to avoid an almost uniform 
distribution of an overload on the three feeders; in other words, it 
might have been possible to avoid the disturbance being felt in 
sector I from sector II if the current of 140, instead of being dis- 
tributed on the three feeders in the proportion of 42, 56 and 42, had 
been distributed in the proportions of 85, 70 and 35. 

In order to arrive at this result it is necessary to increase the 
section of the feeders and to reduce, as far as possible, the section 
of the trolley line. When this reduction in the trolley line is not 
possible, or when the reduction is insufficient, supplementary resis- 
tances could be inserted in the trolley wire circuits. 

Naturally these resistances should not be placed near the feeding 
points, where they would be traversed by the whole current, but 
rather at the limits of the normal feeding sector. In the сазе of 
Fig. 4, for example, they should be near the automatic interrupters 
B and C. 

It may, however, be remarked that the insertion of these resis- 
tances, as also the reduction of the resistance of the feeders as com- 
pared with that of trolley wires, to some extent reduces the economy 
resulting from the use of a closed circuit instead of an open circuit. 
This sacrifice, however, is justified in consideration of the greater 
certainty resulting from it. | 

In our opinion а tramway network should be laid down as 
follows: First it should be considered from the point of view of size 
of conductors; as much copper as possible ghould be put into the 
feeders, and as little as possible into the trolley wires. Sectioning 
should be resorted to on the trollcy lines, so as to make the neigh- 
bouring zones independent of each other. Finally, the use of 
automatic cut-outs if necessary with resistances, should be used to 
unite the distribution sectors at three to five neighbouring points. 
Where possible the zones working under similar conditions would 
be united together. i 
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Let us suppose that Fig. 10 represents part of the network. The 
distributing zones of che ints I. II, III, and IV are completely 
isolated from each other, but are interdependent through the gos 
ductors shown by thick lines, which have automatic cut-outs at the 

ints a, b, c, d. "o 
Pepig. 11 shows diagrammatically the feeding points, the ponant 
connecting them together and the feeders. Let us suppose waa the 
resistance of a trolley wire, for example, from I to II, is equal to 
0:99 ohm, and that of the rails giving the return as 0:06 ohm. Bs 
us suppose, further, that the feeders are two-pole, and that 4171 ad 
the conductors has a resistance of 0:45 ohm. Under normal lo 
each feeding point has a load of 100 amperes, by which we mean 
that the load varies about that mean figure. — 

First of all, in order to be certain of the service in the case of a 
breakdown of the fourth feeder, it is necessary that each of them 
should be able to carry а current of 188 amperes, and that each of 
the trolley wires forming the sides of the quadrilateral should be 
calculated for at least 50 amperes. А 

In order to set the automatic interrupters tbe current resulting 
from a short-circuit should be considered. If it is admitted that 
in the case of a short-circuit the pressure at the generating station 
falls to 400 volts, it follows that a short-circuit taking place at one 

of the corners of the quadrilateral, for example at I, would cause a 
current of 1,270 amperes. Since in that case the feeder of point I 
would be cut out at the generating station, as well as the trolley 
wires II to I and 1V to I at the points a and d, it follows that (a) 
the feeder cut-outs should be capable of carrying 275 amperes, but 
ehould open at 510 amperes; (5) the automatic cut-outs a, b,c, d 
should be capable of carrying 105 amperes, but should open at 
880 amperes. These limits give sufficient difference to allow of 
easy working. 

Other limits can be obtained by simple means. Before each of 
the four cut-outs a, b, c, d is inserted a resistance equal, for 
example, to the resistance of a trolley wire (i e., in the case under 
consideration equal to 0:29 ohm). On account of these resistances 
the short-circuit current falls at once to 1,080 amperes, which 
divides up between the feeding points as follows :— ; 

Point I, 550 amperes; point II, 205 amperes; point III, 
190 amperes; point IV, 205 amperes ; and between the four trolley 
wires as follows: II to I, 215 amperes; IV to I, 265 ampe es; III 
to II, 60 amperes; III to 1V, 60 amperes. 

It is seen that the limits 205 and 550 amperes for the feeder cut- 
outs, as well as 50 and 265 amperes for the trolley-wire cut-outs, 
show amongst themselves greater differences still than in the pre- 
ceding example. 

Further, the interposition of these resistances has another ad- 
vantage. Let us suppose that they are not inserted; if a short- 
circuit takes place at the middle of the line I to II near the point a, 
the current divides itself almost uniformly between the lines I and 
II on account of the symmetry of the conductors. Now the inter- 
position of resistances surpresses this symnMetry. If, for example, 
the short-circuit takes place to the right of a, the greater part of 
the current goes tol, and the automatic interrupter there will open. 
It follows, then, that the reciprocal independence of the sectors can 
equally be obtained in a closed network. 

We think that it should also be remarked that M. Blondel and 
the French Thomson-Houston Co. recommend the connecting up 
of the sectors by means of automatic interrupters. M. Blondel 
makes an exception, however, as regards networks of Metropolitan 
underground railways. The Thomson-Houston Co. is in favour of 
placing five lamps in parallel with the automatic cut-outs, so that 
these lamps light up immediately when a cut-out opens, and thus 
indicate a short-circuit. 
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FARADAY SOCIETY. 


The twenty-third ordinary meeting of the Faraday Society was 
held on Tuesday, November 13, 1906, at the Institution of Electrical 
Engineers, Dr. F. Mollwo Perkin in the chair. 


A Paper entitled 


“Some Investigations Relative to the Depreciation of 
Electrolytically Produced Solutions of Sodium Hypochlorite " 
was read by Mr. W. PoLLARD Раву. 

This deals in the first place with depreciation taking place in 
bottles of various colours in which dark amber bottles gave the best 
results, the loss in 1,817 days being about 40 per cent. for a solution 
containing 4:216 grammes of available chlorine per litre. The 
corrosive action of hypochlorite solutions upon various metals is 
then discussed, and the depreciations due to graphite, copper, zinc, 
lead and iron plates immersed in such solutions are set forth for a 
period of 480 hours. A much greater depreciation takes place due 
to galvanic action, when two dissimilar metals immersed in the 
liquid are connected by an insulated wire; the Paper gives records 
in thecase of 21 different couples. When iron is present as one 


metal in such a couple, the depreciations are generally greater than 
for any two other metals. As regards the area of.the exposed 
surface in the cases of single metals immersed in hypochlorite solu- 
tions, it was found that doubling or trebling the surface doubled or 
trebled the rate of depreciation. Brief reference is made to the 
value of protective coatings as applied to metal couples, but no con- 
clusive results were obtained. As itis a matter of difficulty to paint 
evenly the inside of small plates, and, still more, of pipes, the writer 
deprecates reliance upon insulating materials for the protection of 
any vessel in which hypochlorite liquids are stored, or of any 
metallic piping in contact with hypochlorite liquids. When once 
the paint breaks down, corrosion of the metal will follow at a rapid 
rate. Accounts are also given of the value of bitumen as a pro- 
tective agent for wood exposed to hypochlorite solutions. In con- 
clusion, the author urges that storage, transport and methods cf 
conveyance from place to place, or even from one part of a factory 
to another, are details meriting attention. Certain conditions of 
storage may clearly be regarded as fatal to stability, particularly 
those in which the galvanic action of dissimilar metals is likely to 
arise. 
Mr. Cuas. V. Breas then read a Paper describing 
„The Hermite Electrolytic Process at Poplar,” 
which is given in abstract in another column of this issue. 
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CORRESPONDENCE. 


THE ARBITRATION CLAUSE IN CONTRACTS. 
TO THE EDITOR OF THE ELECTRICIAN. 


бік: Referring to Sir Alexander Kennedy’s recent presi- 
dential address to the Institution of Civil Engineers, I trust 
that his weighty words with regard to the inadvisability of 
making the engineer the arbitrator in relation to his own 
specification will lead to the abolition of this custom. 

You are, of course, aware that the Institution of Electrical 
Engineers some few years since formed a representative com- 
mittee of manufacturers, contractors, and consulting engineers, 
to consider the use of model general conditions of contract, 
with the result that a form of model general conditions was 
agreed upon, and has since, I am glad to say, been almost 
universally adopted by the profession in connection with 
contracts for electrical machinery and apparatus. 

The point raised by Sir Alexander Kennedy was carefully 
considered by that committee, with the result that one of the 
model general conditions is as follows :— 


Arbitration.—If at any time any question, dispute or difference shall 
arise between the purchasers or their engineer and the contractor, upon 


or in relation to or in connection with the contract, either party may 


forthwith give to the other notice in writing of the existence of such 


question, dispute or difference, and such question, dispute or difference 


shall be referred to the arbitration of a person to be mutually agreed upon, 
or, failing agreement, to some person appointed by the president for the 
time being of the Institution of Electrical Engineers. 


Work under the contract shall continue during the arbitration pro- 
ссе lings. 


The award of the arbitrator shall be final and binding on the parties. 
Upon every or any such reference, the costs of and incidental to the 
reference and award respectively shall be in the discretion of thearbitrator, 
who may determine the amount thereof, or direct the same to be taxed as 
between solicitor and olient, or as between party and party, and shall 
direct by whom and to whom, and in what manner the same shall be 
borne and paid. This submission shall be deemed to be a submission 
to arbitration, within the meaning of the Arbitration Aot, 1889. 

Prior to the settlement of these model conditions it was a 
general practice for engineers and their clients t» put into 
their conditions of contract not a few stipulations under which 
the engineer had the sole and final decision on many important 
matters, with the result that, in spite of the inclusion of an 
arbitration clause, its operations were materially restricted. 
In one contract which I have before me at the moment I find 
some half-dozen references to points upon which a difference 
might and probably would arise between the contractor and 
the engineer. In each case it is stipulated that “ the engineer 
shall determine them, and his decision shall be final“; and 
there is a general stipulation that “the decision in writing of 
the engineer upon any matter as to which he is by these 
general conditions required or authorised to certify or decide 
shall be final and binding.” 

In the model conditions of the Institution of Electrical 
Engineers no such unreasonable stipulations will be found, and 
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under the arbitration clause any ча р whatever between 
the engineer and the contractors may be referred to an inde- 
ndent decision. 

I hope that the Engineering Standards committce will not 
consider it outside their province to issue a form of model 
general conditions for engineering contracts, based, I trust, 
upon those which, after so much carcful consideration, have 
been issued by the Institution of Electrical Engincers.— 
Yours, &c., Robert HAMMOND. 

64, Victoria street, Westminster, Nov. 20. 


MAGNETIC FIELD IN THE SINGLE-PHASE 
INDUCTION MOTOR. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: Just why Mr. Fynn wishes to claim priority by several 
months for an article, a part of which (according to his own 
statement) is exactly similar to a Paper presented nine years 
ago, and the remainder of which is totally in error, I am en- 
tirely unable to comprehend. It seems pertinent for me to 
remark, however, that I do not recall ever having seen an 
article by Mr. Fynn which dealt with the machine known in 
this country as the “ singlo-phase induction motor." There 
came to my notice some time ago a reprint of a certain “ Con- 
tribution to the Theory of the Single-Phase Induction Motor,” 
by Val. A. Fynn, the diagrams of which showed certain typos 
of “single-phase commutator motors." Just what the reprint 
contains I do not know, for I have never read it or the articles 
from which it must have been taken, but it hardly seems 
probablo that ho would illustrate one type of motor and describe 
another. My only information concerning Mr. Fynn's method 
of treating the phenomena of single-phase induction motors has 
been gained from his letters in your issnes for September 28th 
and October 26th. Since my results do not agree with Mr. 
Буп", it is reasonable to suppose that there is some point in 
the treatments used by usat which my method begins to differ 
from bis. So far as I am able to judge, the only features of 
my treatment that are similar to his аго given in my article in 
the June, 1902, issue of the American Electrician. I might 
remark in this connection that Prof. W. S. Franklin, in a 
Paper read before the American Institute of Electrical En- 
zineers on May 17, 1904, seems also to have “followed ” Mr. 
Fynn’s recent treatment. In all seriousness, I have no doubt 
that Mr. Fynn’s information concerning Prof. Franklin’s Paper 
has been equally as limited as was mine concerning Mr. Fynn’s 
treatment, In a written contribution to the discussion of 
Prof. Franklin's Paper, I outlined the facts upon which was 
ased that portion of my treatment which Mr. Fynn now con- 
siders to very erroneous (see Trans. A I. E. E.) 

The statement by Mr. Fynn that the rotor ampere - turns in 
the transformer axis are neutralised on account of their trans- 
former relation to the primary stator winding, and thereforo 

‘i rotor circuits in the transformer axis are different from 
other windings of a similar nature, furnishes mo with some 
information concerning which I had previously been totally 
do de In fact, I had been ignorant enough to suppose that 

6 strength of the magnetic field in a transformer is deter- 
E by the primary E.M.F., and that when no current 
ШС Ee secondary windings the primary current has a 
dn Te that its ma etomotive force is just sufficient to 
their To number of lines through tho reluctance of 
i 5 M had supposed, also, that the secondary current 
. ume any value demanded by the various E. M. F.s 
me pedances included in the secondary circuit ; but that, 
upon Jue x гав component of current is superposed 
counterbalan 5 iis magnetising primary current so as to 


magnetising or d isi ffect of 
de secondary 5 5 emagnetising effec 


views were correct that I 
Ing with them, and recen 


[E C 
* 


So confident have I been that these 
have written numerous articles deal- 
mple Circle Di tly based upon them an article on the 
ich a rele Diagram of the Single-phaso Induction Motor,” 
how эллан In the E lectrical World, June 30, 1906. I find, 
ks I han, on, IA according to Mr. Fynn, all of the text 
the measu e read on this subject are incorrect. Furthermore, 
nng instruments which I have been compelled to 


employ i i i 
greatly е testing laboratories have evidently been 
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In taking “a case where the E.M.F. induced by transformer 
action in the transformer axis of the rotor is exactly balanced 
by the back E.M.F. (due to rotation in tho motor field) of 
same magnitude and exactly opposite phase," and thereby 
obtaining “ по current in the transformer axis of the rotor,” Mr. 
Fynn is assuming an impossible condition, because the. speed " 
E.M.F. of the speed field differs from the “ transformer“ 
E. M.F. of the transformer field by an amount just cxactly 
equal to the E.M.F. which causes the exciting current for the 
speed field to flow through the local rotor impedance (including 
the resistance and local leakage reactance, but not the counter 
E.M.F. effect of the speed field). Even if ono assumes the 
local rotor A a to be indefinitely decreased and the speed 
field more and more to approach in value the “transformer ” 
field (at synchronous specd) the exact value of the actual 
“speed ” field exciting current will be only inappreciably in- 
creased, while the equality between this current and the 
current which directly opposes the “transformer” field will 
not be altered in the least. The limit would be reached when 
both the impedance and the E.M.F. reduce to zero. In this 
case zero E.M.F. divided by zero impedance does not give zero 
current, as Mr. Fynn obviously thinks, but gives a value 
exactly equal to the speed field exciting current. I wish to 
place on record the fact that, in addition to being given credit 
for priority with reference to the discovery of a new type of 
electromagnetic phenomena, Mr. Fynn should be credited with 
originality concerning a new brand of mathematics. 

The training which I havo received prevents me from 
arriving at the advanced view point occupied by Mr. Fynn, 
and, therefore, I do not see the problem as he does. So far as I 
can see, in order to be able to appreciate the position held by 
Mr. Fynn, it would be necessary for me to un-learn all of the 
fundamental principles of electromagnetic phenomena and 
mathematics taught in our universitios and treated in our text 
books. It seems impossible for me to undertake such a task. 
I must content myself with proviug that my article in your 
issue for September 14th is correct according to the electro- 
magnetic phenomena which Nature supplies during the орзга- 
tion of single-phase induction motors such as are built, for 
example, by the Westinghouse and General Electric Com- 
panies. I have no,doubt whatsocver that my repoated ex- 
planations of the performance of the secondary currents in 
such machines are entirely satisfactory to all clectrical engi- 
neers who have dealt with the last-mentioned phenomena.— 
Yours, &c., А. S. MCALLISTER. 

New York, Nov. 7. 


THE GROUPING OF ELECTRIC CELLS. 
TO THE EDITOR OF THE ELECTRICIAN. | 

Sin : In your review of my little book on the grouping of 
electric cells you give me credit for showing the inaccuracy 
of certain ‘rules’ embodied in some text books of the past 
(italics mine). Permit mo to say, however, that the 1ules 
which I prove to be founded on a mathematical fallacy have 
hitherto been thcught to bo strictly accurate by the most 
eminent electricians who have written upon the subject, in- 
cluding Profs. Ayrton, Perry and Silvanus P. Thompson (see 
“Practical Electricity,” “The Calculus for Engineers and 
„Dynamo. Electric Machinery,” latest edition). It will thus be 
scen that I am by no means flogging a dead horse.—Yours, &c., 

W. F. DUNTON. 

Myrtle Cottage, Perry Rise, S. E., Nov. 17. 

Mr. Dunton is taking a somewhat confused view of the case. 
The rule in question refers to a maximum, and unless the con- 
ditions are such that a maximum can be approached it must 
necessarily fail—a condition which we do not doubt is fully 
appreciated by Profs. Ayrton, Perry and Thompson, whatever 
may have been the case in the early text-books. The point, 
however, is only of academic interest.— Ep. E. 


æ- — — 


E 

Use of Blectricity in Building Operations. —Another, ex- 
ample of the use of electricity in cutting iron work 1 ip 
New York, where a number of steel piles had to un 
during some building operations. Connection was m i im 
the street alternating-current mains, & transformer A us 
the pressure to 50 volts. Carbon electrodes were usé » givi g 
an arc which quickly cut its way throngh the heavy steel. 
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PARLIAMENTARY INTELLIGENCE. 


— inser 


Telegraph Service.—In the House of Commons on Thursday last 
Mr. HaRorp Cox asked the Chancellor of the Exchequer whether his 
attention had been directed to the recent return relating to the Post Office 
telegraph gervice showing that this service had been worked at a loss ever 
since 1872, that that loss had rapidly increased in the past few years, 
and now amounted to over £1,000,000 per annum ; and whether he would 
consider the desirability of appoining a Select Committee to consider by 
what means, if any, the taxpayer could be relieved of this burden. 

The CHANCELLOR of the Ехснкопек said he was familiar with the 
return, and he was aware that the annual expenditure in respect of 
telegraphs largely exceeded the annual receipts. The account, however, 
included expenditure upon extensions of the system and other capital 
charges (amounting in 1904.5 to over £758,000) as well as the cost of 
earning current revenue. He did not think that any advantage would 
result from the appointment of a Select Committee, 


LEGAL INTELLIGENCE. 


— — 


Electric Accumulator Co. (Ltd.) v. F. W. Berk & Co. 


This case came before Mr. Justice Channell on Tuesday and Wednesday. 

Mr. A. J. Walter, K. C., and Mr. McGowan appeared for plaintiffs; and 
Mr. Horridge, K. C., and Mr. Roche for defendants. 

Mr. WALTER said the action was for damages for alleged breach of 
warranty on the sale of acid. In March last defendants submitted to 
plaintiffs samples of acid which was said to be free from impurities, and 
in particular free from iron. Plaintiffs ordered 12 carboys of the acid on 
this basis, The acid supplied was said to be of quality equal to sampie, 
and the order was for concentrated oil of vitriol of the same quality as 
sample. Plaintiffs said that defendants had knowledge that they were 
manufacturers of electric batteries, and that the acid was for their trade 
purpose. The oil of vitriol was delivered and put into immediate use, as 
plaintiffs were in urgent need of it, having to supply the Admiralty and 
other public bodies with accumulators. It was soon found that the acid 
was not of the quality guaranteed and considerable damage resulted. 


‘Defendants denied the alleged warranty and said the vitriol was sold by 


description as concentrated oil of vitriol and not otherwise. Defendants 
also said that the oil supplied was not impure and not unfit for the 
purpose for which plaintiffs were going to use it. As against that it was 
found that the acid supplied was not up to sample and was quite unfit for 
the purpose for which plaintiffs required it. 

Mr. E. OPPERMANN, managing director of plaintiff Company, said that 


in March, 1906, he received a call from Mr. Kershaw, representing defen- 


dants, who took a sample of acid out of his pocket and said it was a pure 
acidjand that there were no impurities in it. Mr. Kershaw tested it in his 
presence, and witness suggested a sample received earlier shonld be tested. 
Both samples proved to be the same, and witness suggested that they 
ghould compare the sample with the acid they were then using and which 
was obtained from another manufacturer. The sample was slightly 
purer than the acid they were then using. He afterwards ordered a 
dozen carboys of the acid. These were delivered and the acid was used 
in the manufacture of batteries in the ordinary way. They were out of 
acid at the time, and these carboys were taken into use at once. When 
the plates were formed they did not have a good appearance, and when 
they were tried for capacity they only gave 25 amperes per plate. After 
2 сноса к defects he 1 with defendants, and Mr. 
ershaw said he was sorry, and that the с 
pee and delivered he ор acid. F 
Cross- examined by Mr. HORRI DGE, K. C., Vicarey, in hi ifica- 
tion said that the maximum percentage of iron in the Teid to erased 
0:0025 gramme рег 100grammes of acid. Plaintiff company was organised 
about one year ago last September. Its business was the manufacture of 
accumulators. The accumulators for the Admiralty were used for wireless 
telegraphy. They made their own plates, which were placed in sulphuric 
acid. They used nothing to cause rapid oxidising. 1 there were impuri- 
ties in the plate itself it would cause trouble. If plates were overformed 
it would cause trouble. Mr. Kershaw told him that the acid was practi- 
cally free from iron. The sample which was tested in March showed iron 
one part in 1,000,000 parts. They began to use the acid on April 3, and 
it was not until May 2 or 3 that they found it was wrong. They did not 
find it out until they had tested the batteries, He was not at all surprised 
о ioi darin Wad er кош used this acid with satisfactory results, 
of batteries some fi i i 
were very superior 5 e firms turned out. His batteries 
т. Y „ chemist, in plaintiffs’ employ, gave eviden i 
the acid and finding more iron in it dan 'the sample. “He heard Me 
кр" say по proper scid had not been sent. | 
e close of plaintiffs! cage, Mr. ROCHE said tha 

guaranteed was that the acid sold should be safe in 1 nage 
sample was taken to show plaintiffs that the acid was free from an 
excessive amount of iron, and it was fit for use in accumulators 

Mr. KERSHAW said he was secretary of defendant company and he 
told Mr. Oppermann that B. A. A.“ was the best, and that they tested 
it by Vicarey's specification, He never told him there was no iron init, or 
that it was absolutely pure—pure acid would cost from £15 to £20 a ton 
against about £5. 10s. When he saw Mr. Oppermann on May 1 he tested 
Nie acid and found it was the same colour as the sample he had tested in 

arch. He never said anything about having delivered the wrong stuff, 


Mr. HAMMOND said that B. A. A.” acid was manufactured from the 
best Sicilian brimstone, and was worked from Vicarey’s specification. He 
had tested the acid in question and found it satisfactory. 

Mr, G. PRITCHETT (Pritchett & Gold) said they used defendant's 
acid and had always found it satisfactory. 

Mr. W. PETO (Peto and Radford) and Mr. W. PEARSON (Pearson & 
Co.) corroborated the evidence of Mr. Pritchett. 

In the result his LORDSHIP said he was clear that the acid delivered 
was not as good as the sample, and that it was & sale by sample. He 
thought the bulk of the acid supplied to plaintiff did not in all material 
respects agree with the sample, and that it contained a substantially 
greater quantity of iron. He accordingly entered judgment for plaintiffs, 
the damages to be assessed by an official or special referee or as the 
parties might determine. 


Bearcroft v. Turner. 


On Wednesday Mr. Justice Bray heard this action, а claim for £116 
(principal and interest) on a bill of exchange. Defendant was in business 
in 1903, as an electrical engineer at New Broad-street, London, and in 
June, 1903, a partnership deed was entered into between plaintiff and 
defendant. It was agreed that each partner should bring £500 into the 
business. The business was carried on for a year at a loss, and plaintiff 
put £500 into it, and alleged that defendant brought nothing into the 


partnership. Plaintiff had lent defendant various gums, and he now sued 


on the bill of exchange given him by defendant. The defence was that 
it was understood between defendant and plaintiff that defendant was 


under no further llability either to plaintiff or the firm after the disso- 


lution of the partnership. 

Mr. STURGESS (for defendant) said his story was that defendant 
gave up everything in the partnership in consideration of all the liabili- 
ties and the bill being taken over by plaintiff. 

DEFENDANT, an electrical engineer, now a chief inspector under the 


L. & S. W. Railway Co., said he formerly traded as Turner & Co. at 
Ebury- street and New Broad.street. He made a profit of £200 a year, 
but making a bad debt of £600 he became handicapped for capital. He 


explained this to plaintiff prior to his entering into the partnership. 
When he retired from the business plaintiff agreed to take it over. 


His LORDSHIP said he could find no agreement that defendant was 


to be discharged from liability under the bill. 


Judgment for plaintiff for amount claimed with costs. 
Re Geneva Tramways Oo. (Ltd.) 


On Thursday last Mr. Justice Warrington sanctioned the scheme of 


reconstruction of this company. 


It was stated that the company was registered in December, 1901, with 


a capital of £850,000 in £1 shares, to acquire the shares in a Swiss com- 
pany owning а concession for running tramways in Geneva. The capital 
of the new company, which would take over the undertaking, would be 
£550,000 in £1 shares and an authorised issue of £300,000 debentures. 
The consideration for the sale was to be £540,000 in shares and £255,000 
in debentures. The share capital of the old company would get nothing; 
the 43 per cent. bearer debentures and income certificates would get 
510,000 of the shares, and the whole of the £255,000 debentures and the 
third debentures 30,000 shares. That would leave 10,000 shares and 
debentures for £45,000 to be dealt with if necessary. 


Wilson v. Leeds Corporation. 


At Leeds County Court on Friday, before Judge Greenhow, plaintiff 
(Mrs. E. Wilson, wife of Wm. Wilson) sought to recover £100 damages 
for personal injuries caused by the falling of an overhead trolley wire. 

Plaintiff was riding on an electric car from Headingley to Leeds on 
June 24, when the overhead wire snapped, and the broken wire fell upon 
plaintiff, who was sitting on the outside of the car. Plaintiff was rendered 
unconscious and was medically attended. 

After Dr. 8. RUMBOLL had given evidence of plaintiff’s condition, 

Prof. J. O. ARNOLD, of Sheffield, who (in conjunction with Prof. 
Goodman, of Leeds, made an examination of the fractured wire, was 
called, and stated that if the wire had been properly examined within a 
reasonable time before the accident a deformation which had been caused 
by strain should have been detected. It must have been getting gradually 
worse for some time. The test showed a reduction of 13 per cent. in the 
area of the cable. 

Mr. 8. W. CUTTRISS, consulting electrical engineer, Leeds, agreed 
with Prof. Arnold’s deductions, and said a reduction in area of 10 per 
cent. was unsafe. 

For the defence, it was submitted that there had been no negligence 
on the part of defendants. Electric traction was still more or less in the 
experimental stage, but all precautions had been taken. The overhead 
wires used in Leeds were thicker than in other towns in the kingdom. 
The particular wire, which had been up several years, was examined 
within 10 days of the accident. What occurred was a sudden defect, 
such as could not be foreseen. 

The CONDUCTOR of the car stated that the wire did not strike the 
plaintiff at all. It glided, he said, off his own shoulder on to the gangway. 

Prof. GOODMAN stated that there was no latent defect in the wire. It 
was not possible to absolutely safeguard against accident, and he did not 
think the breaking of a wire of that sort was preventable by any care or 
skill. They had not yet got an ideal system of suspending the wires, but 
he did not know a better. 

His HONOUR considered that the accident was traceable to the direct 
negligence of the trolley men who examined that particular wire, and 
passed it as safe, when it was perceptibly not safe. He had not the 
slightest doubt that plaintiff was struck on the head by the wire, and had 
been seriously injured. He gave judgment for plaintiff for £75. 
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Workmen's Compensation. 


À question of some interest to the owners of tramways and to tramway 
employés was raised in an action recently tried at Leeds County Court, 
before Judge Greenhow. A tram conductor, named Brown, claimed com- 
pensation under the Workmen's Compensation Acts for an assault com- 
mitted проп him by two passengers on June 17, when in charge of one 
of the cars of the Wakefield and District Light Railway Co, (Ltd.). The 
two passengers were charged at Wakefield with assaulting the conductor, 
bat, without any hearing, somebody on behalf of the company withdrew 
the charge on condition that the men apologised, compensated the con- 
ductor acd paid the costs. Brown had received no such compensation. 
The only point in the case was whether the injuries were the result of 
an accident, 

Respondent company admitted that the claimant was in employment 
under the act, and the ірјагіев arose out of the course of employment. 
But they contended that the element of accident was totally absent. 

His HONOUR eaid it was impossible to say that what had happened 
as а result of a criminal design of somebody else was an accident. He did 
not think they could say where a workman was injured by picketing that he 
was injored accidentally. Judgment was therefore given for respondent 
company, without coste. 


a ES 


PARLIAMENTARY NOTICES. 


The following lists give brief particulars of the applications to be made 
to the Board of Trade and to Farliament in the 1907 session in regard to 
proposed new eleetricity supply aad electric traction schemes, extensions 
of existing undertakings, &c. : — 


ELECTRICITY SUPPLY PROVISIONAL ORDERS. 


Lancashire Ele>trie Power Co: (1) for Worsley, Whitefield, Kearsley 
and Tydesley-with-Shakerley ; (2) for Westhoughton, Hindley, Abram and 
Aspull ; (3) for Haslingden, Hawtenstall, Bacup and Ramsbottom. 

Minehead Electric Supply Co. (Ltd.): For Minehead and for Williton 
rural district, 

C. E. Peirson, G. 8. Lysaght and Duncan Watson (on behalf of Burnham 
& District Electric Supply Co.): For Burnham (Somerset) and district. 


ELECTRICITY SurrLX BILLS. 


Brighouse Corporation: To make further provision with regard to their 
electricity undertaking ; to fix charges to be made for electrical energy 
sup plied to premises having separate supply; to refuse supply to persons 
in debt; to supply, fix and repair elcctric motors, lamps, &с., and to 
exempt same (when let for hire) from dis'ress and from being taken in 
exccution, &с. 

Carnarron Corporation reek to confirm sgreements entered into with 
the National Ele enie Construction Co. (Ltd.) in relation to their elec- 
trical undertaking; to extend borrowing powers, &c. 
слано Supply Corp. (Ltd.) wish to acquire electric lighting under- 
nga and orders relating to Exmouth, Hitchin, Sidmouth, Stevenage, 
| ш Teignmouth, Chelmsford and Totnes; to make provision 
fs ров separate ассоспів cf transferred undertakings, to provide 
or dissolution and winding-up of the Chelmsford Electric Lighting and 
the Totnes Electricity companies, &. 

Leicestershire and Warwickshire Electric Power Co.: To extend time 
= compulsory purchase of lands under their Act of 1902 and for com- 
encing works and (recling generating stations; t» authorise tbe com- 


гапу to place electric Jines above ground and on or over any public or 
private streets, roads or property, е. hi 


fo 


ELECTRIC Traction PROVISIONAL ORDERS. 


West Ham Corporation: To construct and work additional tramways. 


Audenshaw District Co ancil : To revi 
tramway authorised by 1599 zb vire and extend powers to construct 


Traction BILLs. 


London United Tramwa 
ys (1901) (Ltd.): To construct subway and 
works nt Hammersmith Broadway, to extend time for compulsory purchase 


of lands, ; 1 
1902 and 1900 en of tramways anthorised by Company's Acts of 1901, 


North East London Railway C ; 
ing lands fo А y Со. seek an extension of time for acqulr- 
Fa lway Aet, 1900 eon of railways authorised by North East London 


King's N Jot LIGHTING AND Traction BILL. 
or 


ton and Northfield Urban District Council seek powers to 

T 
Ы бышы aril for eleciric traction, to extend time for completion 
the su te 5 orised by 1901 Act, to enter into agreements in regard 
to 150 10 7 " к purchase by the Council of electrical energy in bulk ; 
authorise s 2, 1 et for hire and fix electric fittings, motors, &c., to 
pecial charges where consumers have separate source of elec- 


trical energy, to make b 
‚| e-laws with ; 
refuse supply in certain iin re ith regard to use of electric fittings, to 


MisczLLAxROUS BILLS. 


oted to incorgorate a company to construct a 
e Thames to connect the South Eastern Railway 
nid ae Southend Railway; to acquire land in 
In t D Ol a generating station, xe. 

he bill of the Channel Tunnel Co. (Ltd.) power is sought to acquire 


lands for : МАР 
ү м generation of electricity and other purposes, &c. 


in 106 promoted to diesolve the G 

Corporate a new com Ў ve the Grays Gas Co, (Ltd.) and to 
isi Y company, with power t 

Frovisional electric lighting orders or үөү ш i Symp ane шари 


À bill is bein 
tunnel] railway under the 


wi'h the London, Tilb 


Parish of Stone for егєс 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
APPOINTMENTS VAOANT AND FILLED. ` 


An assistant lecturer in engineering is required at Merchant Ven- 
turers’ Technical College, Bristol. Salary £200. Particulars from 
the Registrar. Applications by Dec.6. See an advertisement. 

Wolverhampton Guardians invite applications for the appoint- 
ment of assistant engineer. Must have hai experience of electric 
lighting plant, laundry and other machinery. Particulars of duties 
from the Master of the Workhouse, Pallin, Heath Town, Wolver- 
hampton. Applications to the clerk (Mr. Frank Harrison), Union 
Offices, Wolverhampton, by Dec. 10. See an advertisement. 

A draughtsman is required with general experience of electric 
construction details, and capable of calculating windings of con- 
tinuous-current apparatus. See an advertisement. 


Sir James Woodhouse, M.P., has been appointed a Railway Com- 
missioner in succession to the late Sir F. Peel. Sir James Woodhouse 
is a solicitor and a director of several companies, including the National 
Telephone and Earle's Shipbuilding and Engineering Companies. 

Mr. R. W. Grubb, assistant electrical engineer at Swindon, has 
been appointed temporarilv engineer and manager of the electricity 
and tramways departments, in succession to Mr. J. G. Griffin. 
Mr. T. Medcalf, traffic manager, has been appointed commercial 
manager of the electricity and tramways und r:akings. 


Mr. J. W. Foster, of Fleetwood, has been appointed junior assis- 
tant engineer at the Birmingham Corporation electricity works. 


Capt. Percy H. Campbell, R.E., has been appointed an instructor 
in the army schools of electric lighting. 


Amstralasia.—The station owned by the Perth Gas Co. has now 
2,2C0 consumers on the system, and is adding a Willans-G. E. 500 kw. 
set to the station generating plant. The supply station owned by 
tbe S. Perth Electric Supply & Power Co. has recently increased its 
total plant capacity to 1,700 8 c.p. lamps, and now has 70 consumers. 

Kalgoorlie Municipality have now 1,800 consumers ontheir supply 
service with the equivalent of 25,000 8 c.p. lamps connected. A 
480 kw. Tudor storage battery is in course of erection. A special 
rate for heating and cooking (8d. per unit, less 14 per cent. discount 
for prompt cash payment) has just been started. 5 

Messrs. Noyes Bros recently entertained members and represen- 
tatives of Newcastle (N.S.W.) Council at a banquet to celebrate the 
completion of additions to the Council's electricity works supplied 
by Noyes Dros. 

The electricity works were ataited about 16 years ago for public light- 
ing, and the present extension, which has cost £4,000, was required to 
provide for the improvement of the public lighting and to supply current to 
privateconsumers. The new plant includes two Babcock & Wilcox boilers, 
each capable of evaporating 6,500 lb. of water per hour, & Weir pump aud 
two 100 kw. Belliss- Westinghouse single-phase a.c. steam dynamos. The 
public iamps will include 25 enclosed ares and trials are to be made of 
12 flame ares and four Angold lamps. In addition to the generators, the 
switchboards and enclosed arc lamps were supplied by Noyes Bros., 
who are the British Westinghouse Co.’s agents. 

Sydney Corporation, who are extending their electricity works, have 
decided, on the recommendation of the city electrical engineer (Mr. T. 
Rooke) to instal Willans-Parsons steam turbo-generators. 

Boiler House Economy.—tThe following interesting particulars, 
as the result of a boiler test completed on Oct. 8 and made at the 
Slough & Datchet Electric Supply Co.'s works, have been placed at 
our disposal. The test was made between hand.firing and the 
Bennis sprinkling stoker and compressed air furnace. The duration 
of the test was eight hours :— Bennis stoker 


Hand firing. and compreseed 
air furnace. 

Type of boiler ................ Dry back marine .. Dry back marine 
Size of Ьойег.................. 106 х 14“ 6" 10’ 6” x 14’ 6" 
Class of соа1................ .. Best hard steam Nutty slack 
Cal. value of coal per Ib. as fired.. 12,832 B. Th. U. 12,350 B. Th. U. 
Coal burnt per boiler per hour .. 588 Ib. 909 lb. 
Coal burnt per eq. ft. grate sur- 

face per һойт................. 12 lb. 18:5 lb. 
Equiv. evap. per boiler hour .... 5,063 lb. 8,815:5 lb. 
Equiv. evap. per sq. ft. heating 

surface per hour .......... .. 2:68 Ib. 4°67 lb. 
Equiv. evap. per lb. of coal .... 8:61 lb. 9.68 lb. 
Total thermal efficiency obtained 64:79 per cent. 75:77 per cent. 
Cost of fuel to evap. 1,000 gallons T : 

of water, as from and at 212"F. 112-04. 69-1254. 
Electricity generated .......... 299 units. 1.209 опе 
Cost per unli . x 0˙757d. 0˙38 4d. 
Extra water evap. as from and at ERN 

212^F. per boiler per hour i — 141 per cent. 
Extra water evap. as from and at ed 

2120F, per ib, of coal ... 55 — .. 1243 per cent. 
Reduction in fuel cost per 1.0 51 , . 

gallons evaporated ...... 1 — 38 3 per cent. 
R»duction in fuel cost per unit o " . 

eleotricity generated. .....--- — .. 493 per cent. 
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Birmingham. The new electric tramway (2} miles) from the 
city to Bordesley Green, which has been electrically equipped by 
Dick, Kerr & Co., will be opened for traffic to-morrow (Saturday). 


1оп. An unopposed inquiry was held here last week into the 
1 of ine Connell to borrow £20,000 for extensions of the 

icity undertaking. 
3 oa clerk (Mr. S. Parker) gave а sketch of the progress of elec- 
tricity supply in the town. For the first three years there was a loss on 
the working; but since 1896 there had been an annual profit, the figure 
for the last year being £6,109. The total profit on the electricity depart- 
ment since 1898 had been £32,209, of which £29,582 had been allocated 
to relief of ratea. 

Bray (Ireland).—The Council decided on Tuesday to apply for 
sanction to а loan of £1,162 to carry out а portion of the extension 
scheme recently prepared by the electrical engineer (Mr. W. J. U. 
Sowter). 


Chester.—The Boughton tramways extension was opened for 
traffic yesterday (Thursday). Three new tramcars are to be pur- 
chased. 

Chili.—The Compañia Co-operativa de Luz Eléctrica has beeu 
formed to supply electricity in Antofagasta. 


Colwyn Bay.— Last week the Council were recommended by the 
Lighting committee to light a certain thoroughfare with incandes- 
cent gas lamps, but an amendment by the Rev. W. Hughes in 
favour of arc lamps was carried by a substantial majority. 


Dover.—An inquiry was held on Tuesday last into the Council's 
application for sanction to borrow £7,000 for extensions of the elec- 
tricity undertaking and to meet, excess expenditure. 

The town clerk (Sir W. Кхоскев) said they had borrowed £150,000 
under their 1903 Act, and the present loan was mainly for extensions. 

The inspector (Mr. F. Н. Тоілосн), having made inquiries as to what 
proportion of certain items of expenditure was represented by salaries 
and wages of the permanent staff of the electricity department, stated 
that he did not think the board would allow those items, and the Council 
had better address the board direct on the point. 


Dundee.—At the meeting of the Electric committee on Tuesday, 
the city electrical engineer (Mr. H. Richardson) presented a report 
upon the explosions which occurred in certain manholes on the pre- 
vious Sunday evening, and instructions were given for filling up all 
the disused manholes with earth in the hope that this will effectually 
stop any further explosions, 

r. Richardson, in his report, stated that when the new cables were 
laid in the central area the old cables were drawn out of the ducis and 
manholes, leaving the came empty, except in a very few cases where a 
very small arc-lamp wire was passed through to save lifting the streets 
again. The old manholes and duots, after having been cleaned out, were 
left on the ground ready to be used for further extenpions of feeder cables 
to save further lifting of streets. Where possible the ends of the ducts 
between manholes were sealed up with cement. Tn,his opinion the cause 
of the explosion was an accumulation of coal gas in the ducts or man- 
holes, ignited by an electric spark, but as an electric spark sufficient to 
discbarge an explosive gas might be due to any number of causes, either 
in connection with the electric system or not, it was by no means 
to be assumed that such a spark was due to any fault of the 
system. In fact, it was absolutely established by the automatic re- 
corders at the station and the state of the cables, &c., when 
examined in the town, that there was no fault with the system. In 
that connection he mentioned that not even a flicker of the lights in tha 
district was observed, and the automatio earth recorders at the station 
did not show in their charts the slightest movement. He had a system 
of reporting to the gas department where escapes of gas had been noticed 
у his manhole inspectors. It was the duty of his inspectors to go round 

1 the manholes in the town belonging to the electricity department, lift 
the covers and thoroughly examine for water or gas accumulation, and 
no manhole was more than seven days without being examined. The 
special day on which the manholes affected by the explosion were 
examined was Thursday in every week. That seemed to disprove the 
theory that the acoumulation of gas was caused by leaking through the 
metal of the gas pipes, because it would take a much larger leak than 
that to accumulate gas between Thursday and Sunday night, when the 
explosion took place. He (Mr. Richardson) suggested that the only way 
to get absolute security from these explosions was (1) to stop serious gas 
leakage or (2) to do away with every underground cavity in the city. To 
the electricity department alone the second alternative would not only 
mean а serious expense, but would take away from it cerlain advantages 
with reference to the future which it at present possessed. It did not 
seem to him to be a charge which should rightly be paid entirely by the 
electricity department to remove all manholes, &c., because if there was 
no serious gas leakage there could be no explosions. It was his inten- 
tion to consult unoflicially with engineers in other towns who had had 
experience of similar explosions, and to some extent he had already 
done this. 

There was general agreement with Mr. Richardson that the ex- 
plosions were caused by an accumulation of coal gas. 

Several members expressed the opinion that before any farther steps 
were taken the experience of other cities on the matter should be obtained, 
but Mr. Richardson said that would mean delay, and possibly end in the 
committee beginning with experiments, which would simply be pottering 
with a question which had assumed serlous dimensions. He admitted 
that it would practically be an impossibility to stop leakages of gas, and 


urged that all the disused manholes, numbering about 450, should be 
filled with earth. This suggestion was adopted, and it was farther agreed 
that the manholes which were needed for the electric system should be 
ventilated as far as possible and that roports should be submitted by the 
electrical, gas and burgh engineers regarding the question of lifting the 
old pipes referred to in Mr. Richardson’s report, 


Electric Lighting Loans in London.— Instead of allowing 42 
years in which to repay loans advanced for electric plant, as hitherto, 


the Finance committee of London County Council have intimated 


to St. Pancras (London) Council their intention to lend only for 
terms representing the estimated life of the various parts of the 
undertaking. For mains 80 years will be allowed; machinery, 
20 years ; house services, 12 years ; and meters, 10 years. 


Electricity in Mining.—Considerable improvements have re- 
cently been carried out at the Robinson Deep Mines, J ohannesburg, 
including the addition of five new Babcock & Wilcox boilers, of 
250 H. p. each, and two new Curtis steam turbine-generators of 500 kw. 
each, which now generate all the current required for power and 


lighting, and at the cyanide works the three pumps are driven by 


independent electric motors. 


Exhibition.—Copies of the regulations of the International 
Exhibition of Motors to be held at Amsterdam in August and Sep- 
tember, 1907, can be obtained at the Board of Trade, 78, Basinghall- 
street, London, E.C. 


French Indo-China.—A number of important electrical projects 
are under consideration in the Publio Works Department of Annam. 
Several specially qualified resident inspectors are to be appointed in 
the principal provinces, one of the principal schemes being the 
lighting of the town of Hué by electricity. 


Hackney (London)—O wing to the dude of the electricity 
undertaking the number of members of the Lighting committee is 
to be increased from 15 to 18. 


Ince.—The Council have entered into a provisional agreement 
with Wigan Corporation for the supply of electricity. 


Italy.—The “Gazzetta” contains a copy of a law anthorising 
the Varese Kursaal Co. to construct and work an electrical funicular 
railway from Varese to the Colle dei Campigli. 


Launceston —The question of electricity supply was raised at the 
last meeting of the Council, and it was decided to ask the Electric 
Supply Corpn. when they proposed to establish supply in the town. 


Lecture.—An interesting lecture on The Tramways as a Muni- 
cipal Asset" was delivered on Thursday evening last by Mr. Jas. 
Dalrymple (general manager of Glasgow Corporation tramways) 
before the Students’ Union, Glasgow University. The chair was 
occupied by Dr. John C. M' Vail. 

Mr. DALRYMPLE gave a sketch of the early history of tramwaysin Get at 
Britain. The first tramway in Glasgow (from St. George's Cross to 
Eglinton Toll) was opened in August, 1872. The Glasgow tramways were 
never confined within the limits of the municipal boundaries, and even 
after those boundaries were extended in 1891 the tramways still rau for 
considerable distances beyond them in the direction of Partick and White- 
inch and through Pollokshaws. When the further extensions which 
had been spoken of as being required to complete the system were carried 
out the tramways would extend to about 230 miles of single track. In 
his (Mr. Dalrymple's) opinion the value of those 1 пез to the munici- 
pality of Glasgow in the years to come would be enormous ; indeed, he 
was convinced that in no other city in the kingdom would there be such a. 
comprehensive and compact scheme of tramways as there would be in 
Glasgow. It had been ascertained that the average length travelled by 
the 1d. passengers was very little over a mile, and the proposal to double 
the present 4d. stage would mean that at least one-half of tbe 1d. passen- 
gers would in fature only pay 4d. Assuming that there was no increase 
in the number of passengers, that would mean a loss in revenue of about 
£130,000 per annum. The profit for the year ending May 31, 1906, was only 
about £56,000. In many places where 4d. fares had been introduced those 
had proved unremunerative and had to be discontinued. He exhibited 
lantern views of the tramway system of to-day compared with what it was in 
1894, and figures givirg the revenue and expenditure to prove that every- 
thing was done to make the Glasgow tramway system as financially sound 
as possible, concluding with statements of the average cost of operating 
the cars per mile. The lecture was followed with great interest. 


Liverpool.— The Tramway and Electric Power and Lighting 
committee have received sanction to borrow £12,000 for the com- 
pletion and furnishing of the new tramway offices at Hatton- 
garden. Sir Charles Petrie has been re-elected chairman of the 
committee and Mr. W. W. Walker chairman of the Electric Power 
and Lighting sub committee. 


L.C.C. Electric Power Scheme.—St. Pancras Borough Council 
нешеу passed the following resolution in regard to this 
s:»heme :— 

That this Council view with regret the determination of London County 
Council to seek Parliamentary powers to acquire the eleotrio lighting 
undertaking owned by the borough, and take this, the earliest, opportunity 
of protesting against the proposal; and the Borough Council hereby 
pledge themselves to do all in their power to prevent the London County 
Council obtaining Parliamentary sanction to such a scheme. 


I. C. C. Tramways.—The extension of the L. C. C. electric iram. 
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will have a capacity of 250 kw., and will be driven by Kynoch gas 


ways from the Angel,“ Islington, 
traffic on Friday last. 
Lordship- lane, near Dulwich Park, was opened on Monday. 


London County Council. — On Tuesday а long discussion took 
place on the recommendation of the Highways committee to call 
the attention of the L. G. B. and the Police to recent motor bus 
accidents, and a further resolution by Sir J. Benn that the com. 
miteo should inquire into the effect of motor 'buses on the traffic of 


London. The recommendation and resolution were adopted. 


Tramways and Improvements.—In spite of opposition, the recommenda- 
tions made by the Highways committee in connection with street widening 
improvements were carried (see The Electrician, Nov. 9, p. 149) : (a) 
Thai the Improvements committee, when submitting ‘to the Council a 
proposal for a street improvement upon an existing or proposed tramway 
route, do report—{i.) Whether the suggested improvement is desirable 
and urgently needed apart from any question of the construction or re- 
construction of tramways along the thoroughfare; or (ii.) Whether the 
suggested improvement, though desirable, could be postponed for а few 
years except for the reasen that it is required for a tramway; or (iii.) 


Whether the suggested improvement is not required except for the pur- 
poses of а tramway ; that in each case falling under class (i.) no charge 
be made against the tramways account ; that in each cise falling under 
clase (ii.) a contribution of a fixed sum, being one-eighth of the estimated 
net cost of the improvement, be charge i to tramways account; that in 
each case falling under class (iii.) the whole of the cost of the improve- 
ment be charged | 

the committee do provide for such charges against the tramways account. 

Plant for Sub-Stations.—It was agreed that £9,500 be spent on addi- 
tional plant at Battersea, Brixton, Clapham, Streatham and Wandsworth 
sub-stations. 

Overhead Traction.—It was agreed to communicate with the Board of 
Trade and the Camberwell and Lewisham Borough Councils with a view 
to the adoption of the overhead trolley system of working on certain 
proposed lines in those boroughs. 

Northern Tramways.—A long report by the Highways committee sug- 
gesting capital votes of £190,670, £15,930, £15,000 and £6,000 on the 
reconstruction of tramways in Holloway-road, Hackney-rond, City-road 
and Bow-road was postponed in accordance with Standing Orders. A 
ta ther proposal to expend £45,000 on the purchase of rails also stood over. 


Longhborough.—A special report by the electrical engineer (Mr. 
V. H. Allen) advising the provision of additional generating plant 
in order to meet next winter's demand has been considered by the 
Gas aud Electricity committee, and the consulting engineer (Mr. 
C. 2 Gadsby) will probably advise ithe Council jupon Mr. Allen's 
report. 


. Manchester, —Ald. Wainwright announced at the Council meet- 
ing on Wednesday that the new parcels service of the tramway 
department which had now been in operation a month had carried 
an average of 6,000 parcels per чна The department had, he 
said, paid expenses and made a small profit. 


Maidstone,—The Council have decided to 
extend the light railway to Tovil. 
9 gross profit on the past year's working of the light railways 
was £1,206. 198. 11d., and after paying interests and sinking fund 
the net profit was £546. 58. 6d. 


Montevideo Electric Tramways. — Tho official inauguration of 
i : electric tramways of the United Electric Tramways of Monte- 
i во (Ltd.) took place this week in the presence of senators, 
eputies, municipal counci 
üsinegs community. The opening of the lines was accompanied 
z manifestations of popular enthusiasm, and everything connected 
ith the Ceremony went off with complete success. Hitherto no 


apply for an order to 


Me 6 the well-known firm of contractors, J. G. White & Co. (Ltd.) 
n Systems owned by the United Electric Tramways of Montevideo 


Oldham. —Ald. B nati ; 
man of the Ше coe unanimously re-elected chair. 


consulti ton (Devon). —The Council have informed Dr. J. A. Purves, 

Prepared to per 1 the Western Electricity Corpn., that they are 
M 18 a ti iei 2 „ 2 

Order, provided Salis facta e uid > a provisional electric lighting 


P 
т ing. on dul R. H. E. Drummond sailed for New York on the 
Ert, de Cunarder “ Caronia to fill the position of general 
a combined traction and power system in Mexico. 


Pier 
аа, Co. have decided to put down 
Or generating current for lighting the 
° new dynamos are by F. W. Smith & Co., of Salford, 


Imm... z Жш am — 1 ura ^" um py — — 


to Highbury was opened for 
The extension from Camberwell Green to 


to tramways account ; and that the recommendations of 


engines, producer gas being used. 


Pontefract.—Though the Council have resolved to apply for a 
Provisional order, the Electrical Distribution of Yorkshire (Ltd.) are 
also applying for powers for electricity supply. 


Presentation.—The Cardiff staff of the National Telephone Co. 
ave presented a case of silver fish knives and forks, two silver salts 
and a silver toast rack to Mr. J. Marsh, switch-room manager, on 


The lady operators presented Mr. Marsh 


Quick delivery 
house Co., guaran- 


п | er, Which was, we 
are informed, executed to time, a fact wortby of note in view of the 


St. Lucia. —The public telephone system of St. Lucia now con- 
sists of 1658 miles of lines, 112} of which is trunk line. At Dec. 81 
last there were 111 subscribers. The line appears to have been in. 
differently constructed in the first instance, and has entailed con- 
siderable expense to the colony since. - - 


_ Balford. —An inquiry was held here on Tuesday into the applica. 
tion of the Corporation to borrow (among other sums) £35,000 for 
extensions of the electricity undertaking. 


The borough treasurer (Mr. Етллотт) said the Council agreed with that 
Suggestion, and he added that last year the department contributed 
£10,000 in relief of rates. It was estimated that the present application 
would meet their requirements for the next two or three years, 


Southwark (London) —On Tuesday Mr. Carson Roberts, the 
L. G. Board auditor, commenced his audit of the accounts. 

At the opening Councillor A. Wilson was asked questions by the auditor 
having referencs to a letter addressed to the Council and the L. G. Board 
respecting an offer i 
supply the Council 'with electrical energy at a low rate. Councillor 
Wilson said there was robably nothing to show what was tho actual 
cost of generating eledh 
by the Electric Light: committee to the Couneil was to provido 
new flame lamps and eupply current at 14d. 
maintenance, carbons, &. Then the side street lighting had been con- 


Mr. Canson Rozerrs said Sec. 7 of the Electric Lighting Act, 1882, 
distinctly stated that a local authority might oppose such bills out of 


Councillor ArrENBoRovGH raised the question of reserve account, but 
Mr. Carson Roberts said sec. 55 of the Newington Electric Lighting 
Order, 1897, allowed the reserve to be used at any time to bear certain 
expenditures, whether they had reached one-tenth of the amount of the 
capital or not. 

In regard to depreciation in connection with the electricity under- 
taking, the Aupirur said that, although there was no fund called a 
depreciation fund, it was absurd to вау no fund of the kind existed. The 
electricity undertaking, by the repayment of principal, had what was 
much larger—a sinking fand, which was a depreciation fund plus some- 
thing else. It had also been said the municipal undertaking was not 
managed on business lines, but it was wrong to assert that in general 


terms. 


The Philippines.— British trado with Manila appears to be under- 
going considerable change. Whereas formerly the United Kingdom 
held an easy lead in the imports of iron and steel and manufactures 
thereof, the pride of place in regard to the latter is now occupied 
by the United States, whose shipments of electrical machinery, 
stationary engines, boilers, steam and other pipes, wires and cables, 
show largely increasing figures. The United Kingdom, ORE 
continues to practically monopolise the iron trade. Of tho tota 
imports of electric wires and cables it is estimated that two-thirds 
are imported from the United States, and of machinery and parts 
of machinery £45,000 is the estimated value of electrical machinery 
from the States for the Manila tramways. МӨ 

At Cebu an electricity supply undertaking is in PORC COM: 
struction and equipment, and is expected to be in full work by June, 


1907, 
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i В а 125,645, the amount of excess capital expenditure at March 31, 
„ты Ош Teeny e on Tues- 105; (0) that the loan of 2055 be we el to the electricity under 
a Qd&ntiby of copper and electric cable, the property of the Western eit 5 doe аа дит, а 5035 vd g whic 
Electric Co. The jury found prisoner guilty of stealing the copper. | 
but not the electric cable. A previous conviction was proved, and Works Driving.—In reference to the paragraph under this head- 
risoner was sentenced to nine months’ imprisonment with hard | ing in our last issue (p. 186), we are as ed to state that Messrs, 
abour. David Colville & Sons (Ltd.), of Motherwell, adopted electric driving 


Д : i d the firm are now adding a 
‘Soldiers.—In an order issued on Wednesday at their works many years 950, an 

Куыш tees ie caning ex-soldiers for future civilian battery and booster (supplied by пе 9 кк Storage Co.) 
employment, the General Officer Commanding in Chief of the | in the hope of steadying the load on their generators. 


Southern Command gives а list of trades as generally suitable, Festivities.— The employees of Aberdeen Corporation electricity 
including the following :— . . | department held a successful social meeting in the Queen's Rooms, 
Shorthand and typewriting, business correspondence and commercial | Aberdeen, on 14th inst. The city electrical engineer (Mr. J. A. 
book-keeping, carpentering, platelaying aud trenching, railway signalling, Bell), presided, and the company, which ineluded friends of the 
telegraphy, electric wiring, driving motor vehicles, &c. emp'oyees, numbered about 250. The hall yas tastefully decora- 
І an inquiry by the Board of Trade as to | ted, and a great many vari-coloure _incan escent е1 зеітіс ights, 
hubs taken to cy with their 1903 electric lighting order, | festooned in the most artistic fashion, added brillianey to the 
the Council explain that they are in negotiation with the Somerset | scene. 
Electric Power Co. and ask the Board to extend the period of the At the fourth annual dinner on Satur Jay of the employés of the 
order for another year. Salford electricity department, the boroug electrical engineer (Mr. 
Wigan.—An inquiry was held here last week into the application | С. D. Taite) said that the object they had had in view for several 
of the Corporation to borrow £48,200 for extensions of the elec- | years—to obtain the lowest cost of production per unit—had been 
tricity undertaking. achieved this year, and they were, 80 far as electricity supply was 
The town clerk (Мг. Н. Jevons) gave the usual statistics as to area, concerned, at the head of all municipalities in the country. The 
ratable value, outstanding loans, &c. whole of their huge plant was now at work. 

The Inspector (Mr. H. К. Hoorer) said that the application was really The eighth annual supper in connection with Leicester Corpora- 
died into four parts :— £20,016 for VEM EA the PI шеа. tion Tramways Employees Sick Benefit Society was held on 
for 155 cra 688 te „ e ice есу 0 the i мл VV The 5 Мы 

: жү ^ : : ; taken e presiden r. Lucas, tramways manager), Who 

The borough electrical engineer (КУ Stevin) supplied technical was аон by Alderman T. Smith 55 of the Tram- 


details of the purpose for which 46,500 was required for Ince. There $ : : : 
were, he said, several applications for current from Ince which could not | W8J8 committee), Mr. T. R. Smith (resident tramways electrical 
engineer) and Mr. W. Evans (traffic superintendent). 


be supplied until an extension of the plant bad taken place. They bad 
agreed to supply Ince at 3d. per unit for street lighting. The loan would Concert.—The P. & O. Batti-Wall ahs’ Society held a smoking 
concert at the Holborn Restaurant on Wednesday evening. 


suffice for five or six years. 

The INsPEcrog: We shall have to cut this down, because the period for 
which this can be expended is three years. 

The Town Сгкак said Wigan Corporation had already had applications 
for energy from one large ironworks, from the L. & N. W. Railway Co. and 
from several builders. 

A number of questions were asked by the INSPECTOR to which Mr. 
Slevin was not prepared with answers, and this portion of the inquiry 
was adjourned. 

The Inspector then considered the application for £3,000 for cables. 
He asked when the expenditure commenced. 

Mr. SLEVIN said it would commence on Jan. 1, 1906. 

i The INsPEcTon: You have practically been running for nearly a ye Ir, 
леп. 

Mr. SrxviN : That is во. The amount covered distributors, fee ders 
and cables, but he had no details. 

The Inspector : Then I mus: adjourn this inquiry till you can. 

The Town Cl RR said the £3,000 had been spent already, and he 
thought they ought to amend the application, and ask for more, because 
the whole amount had been expended on metera since Dec. 31 last. 

The Іхзрестов said he found that the Wigan station had not been 
constructed according to the plans approved by the Board. He had not 
seen the station, but he had seen the original plans and the drawings 
now sent up, and there were credits in connection with the machinery 
that had never been installed, and he should want to see the 
particulars of those, On the first loans they had seven dynamos 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


— 


Bournemouth. The borough electrical engineer (Mr. Ign. Bul- 
fin) has reported that for the half-year ended Sept. 30 945,335 units 
of electrical energy were sold, an increase of 48,276 units on the 
corresponding period of last year. 

50,581 units were supplied for street arc lighting, yielding £421. 10s. 2d. 
The total works cost per unit generated was 0:9760d. against 1:0568d. 


Derby.—An interesting report on the present position of the elec" 
tricity works was recently prepared for the Council by the borough 
electrical engineer, Mr. T. P. Wilmshurst. 

The report states that the original installation was laid down in 1893, 
and consisted of small gets totalling some 450 K. r. The extensions 1n 
1895 and 1896 consisted of two sets, each of 250 H.P. Further extensions 
were required from time to time, and three sets, each of 1,000 m. P., were 
added. The tramways scheme in 1903 and the alteration in the system 
of supply in the central part of the town required the provision of 
plant of the direct-current type, and four steam turbines aggre- 
gating a H E ч рев provided, EE the place of some е the 
sanctioned, and 1 i S | earlier sets which had become too small to be of any practical ute. 
lor ihe one? pon pata 55 pog une. SH ores The growth of the power load as distinguished from the lighting load 
not installed according to plan. In the original application six boilers had been very marked, and that growth had taken & fu 
were applied for, but the original estimate had not been carried out. upward turn since the direct-current mains hed been extended. . s 
Furthermore, the generating station itself had not been made the same responsibility which had been thrown upon the department of giving & 
size, It had been altered ; therefore, when they altered the station they supply of electricity to the tramways and the probable increased demande 
incurred excessive expenditure—in 1900. There was only one thing that for power for new lines within the next Jear or t wo rendered it necessary 
could be done that was to go carefully through the whole of the accounts to consider the question of extending the works at once. The existing 
as to the expenditure, and check them, and see when the various items works now contain plant of 6,000: r., and would not accommodate апу 
were incurred. He was afraid it would be a long business. further extensions; in fact, the present engine room was inconveniently 

The inquiry was then adjourned. crowded, and probably contained a far larger plant than the original 


; » : _ | designers ever contemplated. Since March last lamps and motors 
Woolwich.—The Electricity committee reported to the Council | equivalent to 9,800 8 RR had been connected, while orders in hand and 
last week that there were certain defects on the high-tension switch- | inquiries likely to lead to business already amounted to several thousand 
boards at Woolwich and Plumstead electricity stations. 


lamps, The position now was that, allowing for the usual proportion 
To make the boards thoroughly safe and reliable and t» comply with absolutely necessary for stand-by, they had only about enough power for 
the Board of Trade regulations would cost between £700 and £800, in- 


] the coming winter, and it was now necessary to make provision for the 
cluding extra instruments, Of that amount, the contractors were willing | winter demand for 1907, as the makers of the necessary plant would not 
to contribute the major portion, leaving the Council to pay £180 only. | guarantee delivery under 10 to 12 months. Further, now that organised 
The arrangement was approved and the work is to be put in hand. effort was being made by the Corporation to attract new firms and industries 

In regard to the excess expenditure of £5,645 capital expenditure in to the town, Mr. Wilmshurst believed that one of the chief inducements to 
connection with the electricity undertaking to March 31, 1905, London 


| such firms would be the knowledge that a plentiful supply of cheap electric 
County Council have asked for further particulars with regard to £1,022 | power was available. In the design of the extensions on the site already 
overspent on meters and for reasons for the over-expenditure on certain 

other items; also drawing attention to the fact that a loan of £655 


purchased by the Corporation he (Mr. Wilmshurst) had carefully borne in 
borrowed in 1905 for the site of a sub-station at Eltham, as part of aloan 


mind the following points: (1) That each extension should form an 
e integral portion of the complete scheme, and that the design shou'd be such 
7 1 for the Eltham site generally, had not been debited to capital 
ount. 


that no part of the stracture should be destroyed or re-arranged by futare 
extensions; (2) That the building was only a shell to contain the vital 

The Borovan Treasurer explained that the Electricity committeo had 
elected to pay a rent of £25 for the sub-station. 


portion, i. e., the machinery, and hence the capital spent on buildings 
The following recommendations of the Electricity committee were then 


Җа be са зева ав far as possible, consistent with efliciency ban He 
nen: arge units of plant were cheaper per horse-power in capital cost than sma 
adopted: (a) That application be made to the L.C.C. for their sanction to À Я о i 


ones, and the expenses of operation were no greater with large plants. A 


farther question was involved—i.c., the cost of the dynamo. The cost of 
a dynamo was reduced as the speed was increased, and therefore the cost 
of the high-speed turbine dynamo was very considerably less than that of 
the low speed gas engine-driven dynamo. He should, therefore, draw 
a balance-sheet somewhat as follows: Large gas engines: Low 
coal bill, high labour costs, high oil costs, high repair costs, high 
capital cost, large floor space occupied, hence greater cost of engine 
room, heavy cost of foundations. Large steam turbines: Low labour 
costs, low oil costs, low repair costs, low capital cost, small floor space, 
low cost of foundations. 

In view of the foregoing points and the want of experience of large 
gas engines of 1,000 H.P. and over in this country, compared with the 
rapidly extending use of turbines in the large power schemes, coupled 
with their own very satisfactory experience of the steam turbines at 
Sowter-road, he was convinced they could not do better than adopt 
that form of driving. Turbines had been adopted in the largest 
new power stations, both in this country, in America and on the 
Continent. He would point out, however, that, should experience of 
large gas engines in the future justify their use, they could be adopted for 
future extensions of the power station without necessitating the destruc- 
tion or re-arrangement of the first part of the scheme. He was not gure 
that in a gas power station of 20,000 п.р. (which would be the eventual 
capacity of the site in Full-street—i.e., 2 units of 1,000 n r. each and 9 of 
2.000 н р, each) the smell from the producer plant would not constitute 
a serious nuisance. [The report is accompanied by plans, &o.] 

As to the boiler house, this would eventually contain some 14 large 
water-lube boilers, each of about 22,000 Ib. evaporative capacity, though 
the room was large enough to contain more and larger boilers if found 
desirable in future extensions. The proposed arrangement of coal eleva. 
tors and bunkers would be equally suitable whether the coal were delivered 
by road (as at present) or by barges. The question of chimney draught 
required careful consideration. In all the older power stations draught 
was obtained by means of a tall brick chimney. Natural draught obtained 
in this way was a good and economical arrangement wherever (as in a 
factory) there was a steady load for perhaps 12 hours per day, and where the 
works were then shut down entirely. The conditions in an electric power 
station, however, were different, as for about three hours per day the load 
rises to perhaps double the ordinary load, and this extra demand must be 
met either by lighting up fresh boilers or by increasing the draught for the 
boilers already working. Modern practice waa therefore in favour of the 
latter system, which was accomplished by induced draught fans combined 
with short chimneys, usually made of steel on account of lightness and 
cheapness. The advantages of mechanical draught, therefore, were: 
(1) Cheapness in capital cost and in foundations ; (2) flexibility (i.e., 
in varying the draught to suit the fluctuating load of a power 
station); (3) the ability to use an inferior grade of coal; (4) economy, 
enabling a better combustion to be obtained, and having an important 
bearing on the smoke question, as the intensity of draught could 
be varied to suit different grades of smoke. Mr. Wilmshurst inclined to 
favour & compromise: between the two systems—i.e, a chimney of 
moderate height, say, 120 ft. to 140 ft., so that natural draught could be 
used during the daytime and supplemented by induced draught to be used 
daring the hours of heavy load. The chimney could be of brick or steel 
lined with firebrick, but the latter had distinct advantages owing to its 
lightness and the smaller foundation required, 

He proposed that the first extension should consist of a building about 
100 ft. long and containing two 1,000 п.р. direct-current turbine sets with 
foundations for the first 2,000 н.р, turbine ; two banks, each containing 
two large boilers and one chimney, and one (or possibly two) induced 
draught fan plants, together with all the necessary coal bunkers, piping, 
condensers, Ko. He suggested that the order be given for four boilers as 
the first instalment, though two would be sufficient for immediate re- 
quirements, The second pair might be installed in 1908, and, of course, 
Would not be pa for till installed. The buildings would be supplied 
with one end of corrugated iron to allow of extensions being easily made. 

The estimates for the portion of the scheme he recommended should 

put in hand at once are as follows : 


ie cables complete, £1,000 ; steam, exhaust, feed, blow-off and 
oné ars pipes, &c,, £2,330; feed pumps, softener tanks, &c., £1,000; 

"i of balancers, £250; one 15 ton crane, with electrically-driven 
0005 motion, £500; sundries and contingencies, £1,500; total, 


show a capital expenditure £931,634, in- 
кен £34,886. £929,079 has been borrowed out of £950,000 

Tha mel, and £199,841 has been repaid. 
past year’s revenue was £121,215, including charges to private 


inet. per lamp р.а.) £10,805. The total workin r 
£51,793, including generat; 900, e total working expenses were 
Dlerest required 22 2194 70 costs £26,827. Gross profit was £69,442. 

» leaving £16,359 net Р a 
+ к, forward. 21 profit, in addition to a balance of 
s n to relief of rates 
eo ) : 
"pared with 12,845,465 in the previous year), 8,286,359 (7,541,365) 
(1,40 Private lighting, 3,288,064 

401,877) for aro “ad 
stair lighting, 
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TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


Sunderland Corporation invite tenders for supply of four 350 kw. 
rotary converters, static transformers and high-tension switch gear. 
Specifications from the borough electrical engineer (Mr. John F. C. 
Snell, M.Inst.C.E.). Tenders (addressed chairman of the Electri- 
city and Lighting committee) to the town clerk (Mr. Fras. M. Bowey), 
Town Hall, Sunderland, by noon Nov. 30, ‘ 
_ Accrington Corporation invite tenders for (A) cables, &c., trough- 
ing and covering, bitumen; (B) steel pole work and fittings, over- 
head work, bonding and fittings, switch pillars and boxes; (C) elec- 
tric tramcars complete. Specifications from the borough electrical 
engineer, Mr. Harold Gray. Tenders to the town clerk (Mr. A. H. 
Aitken), Town Hall, Accrington, by Nov. 30. 


Handsworth Urban District Council invite tenders for permanent 
way reconstruction and overhead equipment of the Birchfield-road 
tramways. Specifications, &c., may be obtained after the 21st inst. 
from the consulting engineers (Messrs. Kennedy & J enkin), 17, 
Victoria-street, London, W., and specifications and drawings may 
also be seen at, but not obtained from, the office of tho clerk (Mr. H. 
DAN. Council House, Handsworth, to whom tenders before noon 

ec. 12. 

The North-Eastern Railway Co. invite tenders for supply of 
stores during 6 or 19 months from Jan. 1, 1907, delivered carriage 
paid at the company’s telegraph stores, York. The articles required 
are telegraph apparatus, wire and line stores, Forms of tender 
from the telegraph superintendent (Mr. C. H. Ellison). Tenders to 
the secretary (Mr. R. F. Dunnell), York, by 9 a.m. Dec. 1. 


The G.N. of Scotland Railway Co. want tenders by 10 a.m. 
Dec. 8 for 12 months’ supply of stores, including electric lighting 
material, ironmongery, indiarubber goods, oils, &c. Forms of tender 
from Stores Superintendent, 80, Guild-street, Aberdeen. 


Powell Duffryn Steam Coal Co. (Ltd.), of Aberaman, near Aber- 
dare, want tender for supply of stores, including electrical fittings, 
steam tubes, indiarubber, asbestos, &c. Forms from Stores Manager, 
Aberaman. Tenders to 101, Leadenhall-street, London, E.C., by 
10 a.m. Dec. 3. 

Chatham Borough Surveyor's depariment requires tenders for 
12 months’ supply of stores, including incandescent electric lamps, 
ironmongery, &c. 

The Postmaster-Gonoral's department, Melbourne, want tenders 
by noon, Jan. 14, for 900 magnet wall set telephones. Specifica. 
tions, &c., from the Deputy Postmasters-General, Melbourne, 
Sydney, Brisbane, Adelaide, Perth and Hobart. 

The Postmaster-General's Department, Adelaide, want tenders 
(by Dec. 19) for supply of telephone cable terminals and junction 
boxes, and also (by Dec. 24) for Wheatstone and green Morse 
telegraph paper and Morse ink, and (by Jan. 9) for porcelain in- 
sulators and copper, bronze and g. i. wire, copper tapes, binders, &c. 

Brisbane Deputy P.M.G. wants tenders by Dec. 8 for telegraph 
and telephone material. 

Hobart (Tasmania) Deputy P.M.G. wanis tenders by Dec. 17 for 
telegraph and telephone material. 

The Municipal Council of Rome are prepared to receive tenders 
for construction and operation of new street railways in Rome. 
Information may be obtained from the Sindaco di Roma. Tenders 
by Dec. 81. ` 


TENDERS RECEIVED AND ACOBPTBED. 
Southwark (London) Council have accepted the tender of the 


British Insulated & Helsby Cables for cable at £2,131. 19s. 4d. 


Eight tenders were received, viz., from the British Insulated & 
Helsby Cables, Siemens Bros. Dynamo Works, Johnson & Phillips, 
W. T. Henley’s Co., St. Helens Cable & Rubber Co., Western Elec- 
tric Co., Callender’s Co. and W. T. Glover & Co. 


Paddington (London) Council have accepted the tender of C. 
Mickleburg for a telephonic inter-communication installation at 
the Town Hall and new extension at £217. 10s. and £10. 10s. per 
annum for maintenance. The tender of the N ational Telephone 
Co. has been accepted for a telephone exchange installation at 
£62. 128. " 

London County Couneil have accepted the tender of the British 
Westinghouse Co. for four 600 kw. motor-generators for Battersea, 
Brixton, Clapham and Wandsworth tramway sub-stations at 
£7,588, 78. 6d. 


The Mersey Docks and Harbour Board, Liverpool, have vici vee 
the tender of Johnson & Phillips for supply and erection of ca ei 
troughing, boxes, are lamps and posts for the lighting of the Canada 


dock. 
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Swinton and Pendlebury Council have accepted the following 
tenders :— | 

Callender’s Co., mains, £5,960 ; B. Thomas, switchboard E238; Ferranti 
Limited, meters, £221 ; J. Gerrards & Sons, sub-station building, £797. 

Hastings Council have accepted the tender of Willans & Robinson 
for the supply of a steam turbine alternator and condensing plant. 


Sydney (N.S.W.) Council have accepted the tender of Oswald 
Haes at £9,648 for storage battery and boosters. 


Swindon Council have accepted the tender of the Brush Co. for 
three tramcars and that of Davey, Paxman & Co. for a generating set. 

Beckenham Council have accepted the tender of Matthews & Yates 
for an electrically-driven fan at £389. 


Dartford Council have accepted the tender of S. W. Gibson & Co. 
for wiring the local Baptist church. 


Linolite.—We learn that the Linolite Co., 25, Victoria street, 
London, S. W., has just dispatched 1,000 ft. of Linolite to their 
agents in Bombay to fill an order placed with them in connection 
with the coming visit of the Ameer of Afghanistan to India. 


BUSINESS NOTICES. 

Wm. Middleton has retired from the partnership hitherto exist- 
ing between himself and Messrs. Frank and Leonard Fell Christy, 
under the style of Christy Bros. & Middleton, and the firm's business 
has been acquired and will be carried on by Christy Bros. & Co. (Ltd.) 


The Davis Electric Co., of 17, Moor-street, London, W.C., have 
been appointed by the Thames Ironworks, Shipbuilding & Engineer- 
ing Co., sole London agents for the sale of the Strut switch. 


~ Messrs. Watlington & Co. have removed their offices to Moorgate 
Station-chambers and their stores to 6, New Union street, Moor- 
fields, London, E.C. The firm are successors to the traction sales 
department of Messrs. Robt. W. Blackwell & Co. 


The Union Cable Co. (Ltd.) find that many letters and post 
packets are still being sent to their old address at College-hill, and as 
the re-direction entails delay, they request that all communications 
be addressed to their new factory offices, 27, Eagle Wharf. road, 
London, N. 

Mr. P. J. Mitchell, engineer, is removing to Caxton House, West- 
minster, S. W. Telephone No. 2107 Victoria. 


After 22nd inst. the office of the Tramways & Light Railways 
Association will be moved to 85, Parliament-street, London, S. W. 
Telephone No. 2110 Victoria. 


BANKRUPTOIES, LIQUIDATIONS, &c. 


At the Bankruptcy Court, London, on Thursday last, application 
was made to Mr. Registrar Hope to confirm the scheme for the 
arranjement of the affairs of John Fell, late of Leamin,ton, since 
then of Victoria-street, Westminster, engineer for public works. 

Debtor had been connected with the Potteries itamways, Mansfield & 
District Light Railway Co., a projected bridge acrors the Tyne at South 
Shields, the Barrow-in-Furness steam tramways, a tramway in Spain, 
and a line from Cairo to the Pyramids. Over those works he had made 
a loss of between £30,000 and £40,000. The scheme, which provided for 
& composition of 7s. 6d. in the pound, guaranteed for a sum of not less 
than £1,250. Only one guarantor had been provided, the other one pro- 
posed residing outside the jurisdiction of the Court. It had been stated 
that the £1,250 would be paid in, which would have done away with the 
necessity of having guarantors at all, but that arrangement had not been 
carried out. The case was adjourned to Dec. 6, it being understood that 
the difficulties would be overcome within that period. 
| The trustee (Mr T. Tranter, 51, North John-street, Liverpool) 
in the bankruptcy of John J. and Howard K. De Lacy (trading as 


De Lacy Bros.) electrical engineers, 58, Oldhall street, Liverpool, 
has been released. 


The London Electrica] Synd. (Ltd.) is being wound up voluntarily. 
Mr. W. R. Gaff, 58, New Broad.street, London, E.C., is liquidator. 


A meeting will be held on Dec. 20 at Cornwall Works, near Bir- 
mingham, to receive an aecount of the voluntary winding up of the 
Tangye Tool & Electric Co. (Ltd.) 


A meeting will be held on Dec. 21 at 82, Bishopsgate-atreet, 
London, E.C., to receive an account of the winding up of the 
Imperial Electric Lamp & Battery Synd. (Ltd.) 


— —— 

Sale by Auction. Messrs. Henry W. Figg & Son will sell by 
auction at noon Nov. 26 the electrical plant and machinery of the 
British Compoboard Co, Ltd., 84, Hythe- road, Serubbs- lane, 
Willesden J unction, comprising 12 electric motors (8 H.P. to 25 H. P.), 
an electric travelling crane, switchboard and arc lamps; also 
hydraulic press, boiler, planing and saw-sharpening machines, &c. 


Catalogues of the auctioneers, 1984, Queen Victoria-street, London, 
E.C. See an advertisement, 


Plant for Sale.—The J. T. E. Electric Co. have a number of circuit- 
breakers (overload type) in stock ready for immediate delivery. See 
an advertisement. 


Messrs. Martin Bros., Station-road, Redhill advertise f 
и т ; } or sale four 
Brockie-Pell enclosed-type arc lamps for a.c. circuit. 


i 25,808 Haut, Tramway rai 


Plant Wanted.—A traction steam dynamo (100 kw. to 150 kw. 
550 volts, 150 lb. steam pressure) is wanted. Price and particulars 
to Engineer, Verulam House, Bournemouth. 


Business for Sale. —An electrical and mechanical engineers’, 
contractors’ and factors’ business in a Midland town is advertised 
for sale by private treaty as a going concern. 


CATALOGUES. &c. 

Compressed Paper Gears.—A booklet of more than usual interest 
has been issued by the British Insulated & Helsby Cables relating 
to the company’s manufacture of compressed paper gears. Electric 
motor users who have not yet employed noiseless gears are invited 
to give an early trial to the compressed paper pinions which the 
company supply, and for which they claim many advantages over 
cast iron or brass gears. These paper pinions can be used in all 
cases in place of metal or raw-hide cut gears without considering 
questions of temperature, dampness or dust—an important con- 
sideration. The company make a special appeal to gear users in 
intimating that their experience in regard to these gears has been 
acquired from their own personal use of them. At the company’s 
works at Prescot these paper pinions are transmitting from 40 B. H. p. 
downwards, representing a total of 600 B. H. p. 


Tantalum Lamps.—A bold show card, depicting the disappearing 
gas man, lock, stock and barrel, with the tantalum lamp triumphant, 
is being circulated by Messrs. Siemens Bros. Dynamo Works (Ltd.) 
The poor gas man personifies dejection, for the pushfulness of the 
tantalum there is no denying. 


Elliott Bros.— When the history of the applications of electrical 
science to industry in the nineteenth and twentieth centuries comes 
to be written, the firm of Elliott Bros. will occupy no inconspicuous 
place. What the firm has done in the past and is doing in the 
present is excellently told in a pamphlet which contains a great deal 
of matter to interest the electrician to-day. We have previously 
briely referred to the history of the Century Works at Lewisham, 
and the receipt of a complete copy of Messrs. Elliott Bros.’ booklet 
is a reminder of how much the firm has had to do with the develop- 
ment of the electrical instrument branch of the industry especially. 


Exports of Electrical Goods and Apparatus.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery which is 
not separately specified) from Nov. 14 to 20, with the ports of 
destination :— 

Aden, £20. Africa— Alexandria, £986; Beira, £324 (including £22 
telegraph material); Beneguella, £50 (telegraph material); Cape Town, 
£293 (ineluding £132 telegraph material) ; Delagoa Bay, £95; Durban, 
£3,184 (including £2,885 telegraph cable); East Lon on, £837; Port 
Elizabeth, £184; Port Said, £186; Suez, £21 (teldgraph material). 
Argentina—Buenos Ayres, £4,801 (including £160 telegraph material); 
Rosario, £150,  4ustralasia— Adelaide, £14; Auckland, £337 ; Chriat- 
church, £18 (telegraph material); Fremantle, £280 ; Invercargill, £47 ; 
Melbourne, £3,521 ; Otago, £198; Perth, £20 ; Sydney, £2,863; Towns- 
ville, £100; Wellington, £259. Belgium—Ostend, £20. Brazil—Rio 
Janeiro, £31 (telegraph material); Santos, £545, Burma—Rangoon, 
£342. Ceylon — Colombo, £102. Chili — Valparaiso, £182. (Cina — 
Hankow, £148 ; Shanghai, £2,647 (including £2,540 telegraph material) ; 
Bwatow, £541. Germany— Cologne, £251; Hamburg, £410. Gibraltar, 
£10. Holland —Amsterdam, £80; Flushing, £12; Rotterdam, £161. 
India—Bombay, £3,509; Calcutta, £1,364; Madras, £169. Japan 
Kobe, £122 ; Yokohama, £35. Malta, £895. Norway—Christiania, £41. 
Portugal—Lisbon, £13 (telegraph material). Russia—Riga, £43; Si. 
Petersburg, £81. Síam—Rangkok, £195. Straits Settlements—Penang, 
£389 (including £30 telegraph material) ; Singapore, £299 (including £125 
telegraph material). Sweden—Gothenburg, £109. Turkey—Constanti- 
nople, £50. Uruguay—Monte Video, £595. U.S.A.—New York, £191. 
West Indies—Trinidad, £69. Total, £31,942, against £24,028 in the 
corresponding week last year (Nov. 15 to 21). 
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PATENT RECORD. 
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APPLICATIONS FOR PATENIS. 


Nor. — The undermentioned Applications (except those marked ) are not 
open to public inspection until after acceptance of Complete Specifications. 
Those marked t are open for inspection 12 months after the date attached to 
them, if they have not been published previously in the ordinary course. 
Names within parentheses are those of communicators of inventions. When 
Complete Specification accompanies application, an asterisk is affized. 


October 25, 1906. 
23,720 Deakin. Electricians’ combination tool knife. 
23,742 VENNER & PnrEsBACH. Electrical time-switches. 
25,755 Martin & Manrm. Railway train electric lightiog apparatus. 
23,762 KNUDSEN. Sound transmitting and receiving devices. 
25,712 Rırrer. Foundations for trolley standards, te'egraph poles, &c.“ 
25,781 Jonsson. (W. C. Heraeus, Germany.) Electrical гезівіапсе ther- 


mometer. 
October 26, 1906. 


us. Suspending arc lamp gear. 
ls and method of renewing same. 


25,800 Stavenson & WiLLIA 


Dynamo-electric 


23,851 Roztcka. Arc lamps with convergent carbons.* 

25854 RicHTER & HAAR. Instrument for measuring and gauging arc 
lamp carbons. 

23,859 Foster. Magneto-ignition apparatus. 

23,889 Lerner. Regulation of the speed and power of electric vehicles, 

25,894 23,895, & 23,896 B.T..H. Co. (G.E. Co., U.S.) Electric motor 
control systems and apparatus. 


25,898 Brasier. Electrical ignition devices for explosion engines, (Date 


applied for, 28/10/95). 
October 27, 1906. 
25951 Warp & Сорнлм. Wheels of tramcars and the like, 
25,944 Hirst & Gunner. Electrical conduit fittings. 
25,951 Rest. Dynamo electric machines. (Date applied for, 27/10/05.)* 
25,955 Кксовр & Bevis. Electrical measuring instruments of the moving 
coil type.* 
23,960 GAL. Continous ыдан transformers, 
23,963 Kitson. Incandeecence vapour lamps. 
25972 JACOBY. Alternating commutator motors. 
25982 Ferrie. Regulation of the period of inductance of high frequency 


circuits, 
October 29, 1906. 
Electric controllers. 


24,007 BARNHOLDT. 
Turbines. 


24,016 51равоттом & Hiason. 

24,042 RoLLIN. Gas turbines. 

24,059 WELLS & FAIRBROTHER. 
with coin-freed devices, 

24,078 SkzLTON & Wark. Binders for telephone switchboard cords, * 

24,064 Surrg. Magnetic compasses, 

21102 YzaTTs. Track crossings. (Date applied for, 21/7/06.)*+ 

October 30, 1906. 

24,115 Selam. Turbine, rotary - piston air engine. 

24,127 BRINDLEY. Brake for tramcars and other vehicles. 

24,146 Hicks. Are lamp. 

24,156 Fricke, Witte & MANSFELDT. Coin-freed apparatus for adminis. 
tering electricity.* 

24,162 FamwRATHER. (Brown Hoisting Machinery Co., U.S.) Massa for 
wireless telegrapby.* 

, DUE. Point cr switch apparatus for tramways and the like. 

24,179 Le Тац, (Lederer, Austria.) Incandescent lampa. 

24,194 Jerassk. Galvanic bat ter ies. 

24,197 HaRDINGHAX. (Landis & Gyr, Switzerland.) Meters for use in 
tupply at two different tariffs, 

24208 GARRARD & Fsrranti, Lro. Controllers for electrical circuits. 


Electrolytic electricity meters combined 


21209 GanBABD & ЕЕВВАНТ, LTD. Maximum demand indicators for 
electrical measurin instruments, | 
04,250, 24,232, 24,235, & 24,236 B. T. H. Co. (A. E. G., Germany.) In. 


candescing bodies for electric lamps, furnaces, &c. 

24,233 B.T.-H. Co. (A.E.G., Germany.) Incandescent lamps having in- 
candescing bodies of refractory metal. 

21234 B.T.-H. Co. (A. E. G., Germany.) Purification of tantalum, 

21,239 MitcHeLt. Electrically driven printing and other machines, 

24,242 B. T.. H. Co. & Hol DEN. Electricity me: ers. 

24,243 B. T. H. Co. & Hopps, Dynamo- electric generators. 


SPECIFICATIONS PUBLISHED. 


1905 SPECIFICATIONS, 
2 B.T.-H. Co. (G.E.Co., U.S.) Are lamps. 


9 Baxter, Starting and driving mechanism for electro-motors and 
other engines. 


22,419 Pierson, Electro-magnetic 


ditions of current flow in a circuit or circuite, 
22,616 Dm, Electrical circuit closing device operated by the depres- 
22781 eion of the rail on railways or tramwaye. 
omnes & LUxppoum. Sorting and transporting magnetic 
23,058 ELECTRIO Ionition Co. & Hatt. Electric ignition systems. 
CGEOCH & Co, & BARBER. Switches, 


— — — 
COMPANIES: MEETINGS AND REPORTS. 


— — 


ns MANAGER and SECRETARY (Mr. R. T. Brown) read the notice 
Th e CHA Deeting and the Auditors’ Report. 
amounts to RAN said: The total revenue for the half-year under report 
correspondia 1 - 2d., as compared with £32,773. 13s. 11d. tor the 
taken b Шен alf-year, An increase of £4,225. 148. 3d. On traffic, 
entirely dent d ^ 9 increase is £4,324, 198. Td., which was almost 
expensa have be rom the Company's stations in the foreign islands, The 
Of £2,450, ва 3d. £25,680. 178, 11d., against £23,230. 98. 8d., an increase 
e Working of " is made up of various small items, 
296,999 e half-year, therefore, shows a oredit to revenue of 
103 less expenseg £25,680. 178. 11d., leaving a balance 
d., to which is added interest on investments 


t 


making a total of £14,188, Os. 8d. to be 
recommend 


E € receipts of the 
aging from the fact that 


some of the cables 
earthquakes. 
cable used in e ffecting rede special repairs and 


are payable out of 
they have decided not to add to the reserve fund for the time being. 1 
think, gentlemen, I may venture to say that the future of the West India 
Colonies seems to be, at all events, a little brighter than has been the 
case during the past few years, 
tural interests. 


Mr. HENRY HOLMES seconded the motion. 

Mr. ELSDEN inquired whether the debentures were terminable. In 
that case he supposed that when they matured they might possibly be 
renewed on better terms—on a 4 per cent. basis. They had £80,000 of 
debentures, and £2,000 was a good deal for their Company to pay away in 
interest every half-year. - 

The CHAIRMAN : The debentures have still 10 years to run and we 
foel that it is somewhat early days to consider the question whioh hag 
been raised. . 

The resolution was then carried unanimously, 

À very cordial vote of thanks to the Chairman and Directors terminated 
the proceedings. 


nmm 


Amazon Telegraph Co. (Ltd.) 


The twelfth ordinary general meeting was held on Tuesday, Mr, Grogaox 
TH presiding. 
The SECRETARY (Mr. Edmund Petley) read the notioe conyening the 
meeting and also the auditors! report. 
The CHAIRMAN said: Business in Manaos, 
minal station, from which we derive most of our traffic, has not been 


gold basis upon which our і i 
last year And took awa high exchange which until 
then added very cons; erably to the receipts of the preceding year. Asa 
consequence, the traffic receipts come out at £63,849, showing a decrease 
of £3,404, or about 5 per cent. less than they were last year. This decrease 
has practically been covered by the increase of the subsidy. The cables 
during the 

tunately all 
since July last year the fuil subsidy has been earned. Altogether, the total 


On the other hand, 
Altogether the working 
less than they were last 
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year. As шеш їп b Pi the ита of iere ud б. ane NEW COMP ANIES, ST ATUTORY RETURNS, 
last year on the 5 per cent. debentures ave been , , 
the provision Sada 160 liquidating the arrears of redemption to the same MORTGAGES AND CHARGES. 
date, has greatly increased the yearly charges for interest and sinking a ae ag ees 
fund on that issue. In addition to this there are, for the first time, the 
full charges on the 6 per cent. preference debentures. After meeting 
these charges, as well as the working expenses, there remains & surplus 
for the year of £3,628, which reduces the revenue deficit to £74,607. 
During the year the forces of the main river have been more than 
usually active, and the cables have suffered considerably, especially in 
the upper reaches of the river, making it necessary to lay a new cable 
between Manaos and Amatary, а distance of some 76 miles. This is one 
of the worst parts of the river. The original cable broke up shortly after it 
was laid in 1895, and practically disappeared, defying all endeavours to 
repair it. It was afterwards relaid along the north bank of the river, and 
has since been very difficult to maintain in consequence of the rocky nature 
of the bottom. The new sable has been laid along a carefully selected 
route on the south side of the river. It is sheathed with special steel 
wires of high tensile strength, and has a breaking strain of over 20 tons, 
the same as the cable which has been used for several years for the repair 
and strengthening of the existing cables. It is to be hoped that with the two 
cablesthe communication over this difficult portion of the river can now be 
satisfactorily maintained. As regards the present year, the dull season, 
which is also the most difficult season for the maintenance of the cables, 
is now over. The cables are all working and earning the full subsidy, 
and the outcome of the current year depends in a great measure upon 
the activity of commercial business in Manaos during the rubber season, 
which has just commenced. I may add that a conversion bill has 
recently been passed by the Brazilian Congress fixing the value of the 
currency at 15d. This has resulted in considerably reducing the ex- 
change which now stands about 154d. Our rates being collected on & 
gold basis, this bill, if it becomes law, and can be successfully carried 
out, will be favourable than otherwise to our business I now move the |. 
adoption of the report and accounts. 
r. E. B. ELLICE-CLARK geconded the resolution, which was carried 
unavimously. 
‘After the retiring director and auditors had been re-elected, the pro- 
ceedings terminated. 


NEW COMPANIES. 


CHESHAM ELECTRIC LIGHT & POWER OO. (LTD.) (90, 833.) — Reg. 
Nov. 16, capital £25,000 in £1 shares, to carry on at Chesham and else- 
where in Bucks the business of suppliers of electricity, electricians, elec- 
trical and mechanical engineers, manufacturers of and dealers in 
apparatus, plant and fittings used in the generation, distribution, supply, 
accumulation or employment of electricity, &c. First directors, T. O. 
Callender and R. Franklin. Reg. office, Higham-road, Chesham. 

MUNICIPAL & GENERAL PROPERTIES SYND. (LTD.) (90,776.)—Reg. 
Nov. 12, capital £10,000 in £1 shares, to carry on the business of 
financiers, concessionaires, underwriters, bankers, contractors, promoters, 
owners and workers of light railways, tramways and electric light, power 
and traction and other undertakings, &o. Reg. office, Finsbury Pave- 
ment House, London, E.C. 

THOMAS R. MARTIN & CO. (LTD.) (90,825.)—Reg. Nov. 15, capital 
£3,000 in £1 shares, to acquire the business of an electrical manufac- 
turers’ agent and merchant carried on at Middlesbrough by Thomas R. 
Martin, and to carry on the said business and that of electricians, 
mechanical engineers, manufacturers of electrical apparatus and appli- 
ances, producers and suppliers of electricity, &c. First directors, T. R. 
Martin and A. H. France. Reg. office, 81, Albert-road, Middlesbrough. 


STATUTORY RBTURNS. 


CAMBERLEY ELECTRIC AUPPLY CO. (LTD.)—Return to Jan. 14 gives 
capital as £1,000 in £1 shares, of which 7 have been taken up. Nothing 
has been called up. Mortgages and charges nil. 23 

CHLORIDE ELECTRICAL STORAGE CO. (LTD.) — Return to Aug. 29 gives 
capital as £135,250 in 62,000 preference, 33,250 ordinary, and 40,000 
undenoted shares of £1 each, of which 62,000 preference and 33,250 
ordinary have been taken up. £1 per share has been called up on 48,750 
preference and 16,250 ordinary, and £65,000 has been received. £30,250 
is considered as paid on 13,250 preference and 17,000 ordinary. Mort- 
gages and charges, nil. 

CLEMINSON ELECTRIC LAMP ATTACHMENT (LTD.) — Return to 
Dec. 31, 1905 (filed Oct. 8, 1906), gives capital as £2,500 in £1 gharea, of 
which 2,351 bave been taken up. £1 per share has been called up on 
901 and £901 has been received. 1,450 shares are considered as fully 
paid. Mortgages and charges, nil. 


MORTGAGES AND CHARGES. 


DURHAM COLLIERIES ELECTRIC POWER CO. (LTD.)— А charge dated 
Oct. 25 to secure £18,000 has been registered. Holders, The Trustees, 
Executors and Securities Insurance Corpora ion and the Industrial and 
General Trust. 


LOWDEN ELECTRIC LAMP 00. (LTD.)—A memorandum of satisfac tion 
in full of a debenture dated Sept. 22, 1905, securing £100, has been filed, 


fo tae eg aint . o s 

CAPE BLECTRIC TRAMWAYS (LTD.)—The report for the year endel 
June 30 states that, after providing for debenture interest and redemption 
of debentures, the net balance is £5,269. 7s. 3d., which, added to balance 
from last year (£481. 17s. 8d.), gives £5,751. 4s. 11d. Reserve has been 
credited with £4,000, and the balance (£1,751. 4g. 11d.) carried forward. 
During the year 12,377,310 passengers were carried in Cape Town, earn- 
ing £147,715. 10s., against 15,020,503 passengers, earning £180,905.153.7d. 
during 1904-5. In Port Elizabeth 3,905,536 passengers were carried, 
earning £42,856. 15s. öd., against 4,227,576 passengers, earning 
£46,708. 10s. 9d. in 1904-5, This shrinkage in the tramway traffic in 
Cape Town and Port Elizabeth is attributed to the great and notorious 
business depression still prevailing in every branch of commerce, without 
a single exception, throughout the whole of Cape Colony, and, although 
the board hopes the worst has been reached, there are as yet no definite 
signs of improvement. 


CASTNER-KELLNER ALKALI CO. (LTD.) —The accounts for the six 
months ended Sept. 30 states that the net profit after the usual expendi- 
ture in keeping up the works, plant and mschinery to the highest state 
of efficiency is £35,946. 12s. 4d., which, with £14,548. 5s. 10d. brought 
forward, makes £50,494. 188. 2d. Debenture and other interest absorb 
£4,971, 12s. 1d., leaving £45,523. 6s. 1d., out of which the directors recom- 
mend that £15,000 be appropriated to depreciation reserve, that & divi- 
dend at the rate of £7 per cent. be paid for the six months (£15,750), 
leaving £14,778. 6s. 1d. to be carried forward. The new works at Walls- 
end.on-Tyne are now working satisfactorily. 


CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.)—At a meeting of 
directors on Thursday last it resolved that Mr. Joseph Bevan Braithwaite 
be chairman in place of the late Mr. George Herring, and that Mr. 
Frederick William Reynolds be deputy-chairman. Mr. Frank Bailey and 

. Mr. Joseph Cecil Bull were elected members of the board and appointed 
joint managing directors. 

LANCASTER & DISTRICT TRAMWAYS CO.— The chairman (Mr. A. Dell) 
stated at the meeting on Saturday that if the line had been electrified and 
worked at a cost of 6d. per car-mile the profits would have been £3,846 
without the increase of а single passenger, and that would have allowed 
3$ per cent. on a capital of £100,000. The directors were urged to elec- 
trify the line themselves, and regret was expres ed at the dog in the 

| manger " policy of the Corporation, who would neither take over the 
undertaking themselves nor allow anyone to buy it on terms that would 
enable them to work it profitably. 


WESTERN UNION TELEGRAPH CO. The report of the president for the 
year ended June 30 states that the bonded debt is $28,615,000, including 
$20,000,000 in 43 per cent. funding and real estate mortgage bonds and 
$3,615,000 in 5 per cent. collateral trust bonds. The revenue was 
$30,675,654 (increase $1,642,019) and expenditure $23,605,071 (increase 

| $1,759,501), leaving $7,070,582 (decrease $117,481), and interest on bonds 
| $1,327,975 (increase $100,775) brings the total to $5,742,607 (decrease 
$218,256). Dividends absorbed $4,868,088, leaving $874,519. The board 
have continued {э make liberal appropriations from earnings for im. 
proving the efficiency of the linea by adding to the number of poles per 
| mule on trunk lines, replacing small poles with larger ones, substituting 
| copper for iron wire in reconstruction work and renewing insulation and 


crossarms, There was an increase of over 4,000,000 in the messages 
transmitted. 


ee 
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CITY NOTES. 


MEMORANDA (Nov. 22).—Bank rate 6 per cent. (since Oct. 19, 1906) 
Price of silver 32,°,d. per оз. Consols 86,, —801°; for money, 86,°,—8614 
for account; 23 per cent. annuities 85—854. Consols Pay Day, Dec. 3; 
Stocks and Shares Continuation Days, Nov. 27 and Dec. 11; Ticket 
Days, Nov. 28 and Dec. 12; Pay Days, Nov. 29 and Dec, 13; Mining 
Bhare Carry-over Day, Nov. 26. 


COMPANIES STRUCK OFF THE BEGISTER.—The following were re- 
moved from the Register of Joint Stock Companies on 16th inst, : Light- 
ing Corp., Marylebone Electric Supply Co., Mazarron Electric Light Co., 
Petersen's Water Tube Boiler Co., Redditch District Electric Traction 
Co. and Rhea Insulite Synd. 


LONDON, TILBURY & SOUTHEND RAILWAY CO.—Tbhis company is 
making à further issue of capital to pay for the new works in progress, 
including the completion of the equipment of the line as far as Barking 
for electric traction and additional rolling-stock. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
appointed Dec. 5a special settling day in, and have granted quotations to, 
a further issue of 12,500 £5 ordinary shares (issued at £2 premium) (£2 
capital and 16s. premium paid) and 12,500 £5 preference shares (issued 
at 103. premium), (£2 capital and 4s. premium paid) of the Newcastle- 
upon-Tyne Electric Supply Co. (Ltd.), and have appointed Dec. 6 a 
special settling day in interim bond certificates for $7,500,000 general 
consolidated first mortgage 50 year 5 per cent. gold bonds of the Me.rico 
Tramways Co. The committee bave also granted quotations to £250,009 
5 per cent. prior lien debenture stock of the Lancashire United Tramways 
(Ltd.), and 22,900 £5 fully-paid 53 per cent. cumulative preference shares 
and £200,000 4j per cent, firs: mortgage debenture stock of the Manz 
Electric Railway Co. (Ltd. The committee have been asked to grant 
quotations to £150,000 5 per cent. preference stock (1903) of the City & 
South London Ratlway Co. and 775 £100 shares of the Lianduduo d 
District Electric Tramway Construction Co. (Ltd.) 


W. R. SYKES INTERLOCKING SIGNAL. CO. (LTD.) Mr. J usticeWarrington 


recently sanctioned the reduction of the capital from £90,000 to £75,500 
by writing off £12,500 which has been lost, 


NOVE 
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Tux work recently done by LEO GRUNMACH and Max 
REINGANUM on resistance and magnetisation, abstracts of 
which will be found in another column, will do a good deal 
to put us on the right track towards understanding the factors 
which go to make up the electric conductivity of metals. 
According to modern conceptions, conductivity consists of 
two factors, one being the density of free electrons and the 
other their “mobility,” or the average steady speed they 
acquire under unit electric force. Given a large number of 
metallic atoms, each possessing, say, two detachable electrons, 
#з may take it that only one out of every 5,000 electrons is 
detached at any given time, and free to follow the electric 
force, and thus produce an electric current. Anything which 
bla to bind the electrons more closely to the atoms increases 
2 inn When the atoms are more widely separated 

rons are less detachable than otherwise. Henoe the 


HOME AND ABROAD ........ 254 


Illustrated................ 256' 


Supply of Electricity Bill .... 261: 
68 


I | | 
effect of а high 'atomic volume and of thermal expansion in 


increasing the resistance. The formation of molecular chains 
and groups also serves to bind electrons more closely. Hence 
the high resistance of carbon compounds and, to some extent, 
of the ferromagnetic metals. Strong magnetisation breaks up 


the internal groups in iron, cobalt and nickel, and thus liberates 


electrons and increases the conductivity. In the more feebly 
magnetic metals it seems to have the reverse effect. This may 
be readily explained by an effect of the magnetic field, not on 
the number, but on the mobility of the electrons, since these 
are deflected out of their path along the lines of force, as in the 
Hall effect. The electron theory thus furnishes a qualitative 
explanation of the phenomena. It remains to subject it to 
quantitative and mathematical verification. * 


— — 


THE Metropolitan Borough Councils have hitherto had the 
advantage of being able to borrow money from the London 
County Council in connection with their electric lighting 
undertakings with a period of repayment extending over 42 
years, as compared, with periods ranging from about 20 to 80 
years allowed by the Local Government Board. This long 
period was first allowed by the Council in 1894, mainly owing 
to the fact that this was the maximum period for which a 
company would be allowed under the Electric Lighting Acts 
to carry on its undertaking before the option of purchase by a 
local authority could be exercised. Since that date, however, 
there has not been any apparent reason for the 42 years, since 
all concessions to companies will expire in 1981. 


— —— 


ALTHOUGH there may be some advantage in having such a 
long period for repayment during the first years’ working of 
an undertaking, it is obvious that the financial position must 
ultimately be very far from satisfactory. This apparently has 
now been realised by the London County Council, with the 
result that the Finance Committee recommend the Council in 
future to provide for the repayment of loans within certain 
shorter maximum periods. After conferring with Sir ALEX- 
ANDER KENNEDY it was decided that the periods should be, 
for freehold land 60 years, for buildings 50 years, for mains 
30 years, for plant 20 years, for house connections 12 years, 
and for meters 10 years, thus giving an average of about 30 
years for a complete undertaking, apart from land and meters. 
Notwithstanding the shortened periods, the average term for 
repayment still remains longer than that allowed by the Local 
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Government Board. As to what is а fair period to allow for 
different items of plant, this difficult point was, it will be 
remembered, considered very carefully by the Bristol Corpora- 
tion last summer. The figures taken by the London County 
Council differ somewhat from those given by Sir WILLIAM 
PREECE on that occasion in being rather smaller, which is 
natural enough when it is remembered that the life of plant 
may be considerably shortened by antiquation. We have 
always advocated a shorter and more rational period, and we 


are glad to find that this policy is at length being adopted. 


— ram 


ONCE again an attempt is being made to smooth the path of 
the electric supply undertaker. The Supply of Electricity 
Bill, which has become more or less familiar from its appear- 
ance last year and the year before, has again been introduced 
in the House of Commons in the slightly modified form which 
we give elsewhere. The chief difference between this Bill 
and its predecessors is in Clause 4, by which the Board 
of Trade may authorise any local authority or company, 
that is already authorised to supply electrieity, to supply 
energy for any railway or tramway within, or partly without 
its area. Electricity for lighting such railways and tramways 
may also be supplied, though not outside the area of supply. 
This seems an unnecessary complication, but presumably the 
restriction is introduced for the benefit of adjacent local 
authorities who may be in a position to supply. In the main, 
however, the Bill is satisfactory, and we hope that it will have 
a better fate than its predecessors. 


— 9 Oa 


Nobel Prize for Physics.—It is announced that a Nobel 
prize for physics will be awarded to Prof. J. J. Thomson. 

Personal.— We understand that M. Mascart is retiring from 
the directorship of the Central Bureau of Meteorology in Paris, 
and will be succeeded on January by M. Angot. 


Great Northern, Piccadilly & Brompton Railway.—It is 
announced that the Great Northern, Piccadilly & Brompton 
Railway will be opened for traffic on December 15th, provided 
the result of the Board of Trade inspection is satisfactory. 


National Telephone Co.—An interesting ceremony was 
performed on Saturday afternoon last at a gathering of the 
staff of the National Telephone Co. and others at the North 
Exchange, Barnsbury, London,N. The building was formerly 
a chapel of the sect to which Michael Faraday belonged, and 
the purpose of the meeting was to unveil a brass memorial 
tablet affixed to the wall, placing on record the fact that 
Faraday was a regular worshipper in the building, an addi- 
tional tablet let into the floor marking the spot from which 
he frequently used to preach. The memorial was unveiled by 
Lord Kelvin, and at the request of Mr. Gill (chief engineer to 
the National Telephone Co.) Sir Albert Rollit welcomed the 
guests of the company and moved a vote of thanks to Lord 
Kelvin. Other speakers were Mr, C. B. Clay (metropolitan 
superintendent of the company), Sir Joseph Swan and Prof. 
Silvanus Thompson. Lord Kelvin briefly responded, and 
referred to his intimato knowledge of Faraday at the Royal 
Institution and to the services which the great man had ren 
dered to telegraphic science. Amongst the visitors were several 
members of the Faraday family. 

Cable Interruptions and Repairs. 


Date of Interruption. Date of Repair. 
Tarifa—Tangier ............ Jan. 18, 1904 T — Р 
Garachico (Teneriffe)—Santa 

Cruz dela Palma ........ July 12, 1908 — 
Mile St. Nicholas—Port au 

Prince eevee „ 66 „„ „ ooo ° ое Aug. 16, 1906 eo — 
Grand Canarvy— Lanzarote. Sept. 18, 1906 
Trinidad —Demer arg Nov. 19, 1906 


No 28. 1906 
Paramaribo— Cayenne : A 


ТЭ Nov. 27, 1906 .. — 


Wireless Telegraph Notes.—The Times states that wireless 


telegraphy experiments are being carried out between some of 
the ships in the Devonport Reserve Division and the cruiser 
“Furious,” which is in the neighbourhood of Lagos. One object 
of the experiments is to test the efficacy of the new tuning 
instruments recently fitted in all modern warships. The results 
are said to have proved highly satisfactory, and to show that 
the instruments are able to transmit and receive messages 
accurately under conditions such as might arise in time of war. 


Physical Society.—Following the success of the Exhibition 


of Electrical, Optical and Physical Apparatus held by the 
Physical Society in December of last year (The Electrician, 
Vol. LVI., p. 378), it is announced that a similar exhibition 
will be held on Friday, December 14th. It is hoped that in 
future these exhibitions will be held annually. The exhibition 
| will be held in the Physics Laboratory, Royal College of 
Science, Imperial Institute-road, South Kensington, and will 
remain open from 7 p.m. to 10 p.m. The following are among 
the firms who will be showing apparatus :— 


R. & J. Beck (Ltd.); Cambridge Scientific Inssrument Co.: Casella & 


Co. ; Crompton & Co.; Elliott Bros.; Everett, Edgoumbe & Co.; Gam- 
brell Bros.; A. Hilger (Ltd.); Nalder Bros. & Thompson; Newton & Co.; 
R. W. Paul; James Pitkin & Co.; Reynolds & Branson; Ross Limited; 
Dr. Marshall Watts; Alexander Wright & Co.; Carl Zeiss. [ 
Admission (except for members) will be by tickets only, which 
can be obtained through fellows of the Society. 


The Glasgo w Local Section of the Institution of Electrical 


Engineers. The annual dinner of the Glasgow Local Section 
of the Institution of Electrical Engineers was held on Tuesday 
last. Lord Kelvin occupied the chair. The toast of The 
Institution“ was proposed by Dr. Campbell (Bishop of Glas- 
gow and Galloway) and was responded to by Dr. R. T. Glaze- 
brook, president, and Mr. W. M. Mordey, vice-president. 
Lord Kelvin's speech in reply to the toast of The Glasgow 
Local Section ” was chiefly devoted to the earlier history of 
electrical progress. He paid great tribute to the work of 
Sir William Siemens who, he believed, was the founder of 
the Society of Telegraph Engineers, which had since developed 
into the present Institution. Going still further back, he re- 
ferred to Jacobi, of St. Petersburg, who, long before the time 
of Siemens, had done what perhaps might be regarded as the 
first piece of electrical engineering in theordinary sense of the 
word by driving a boat by an electromagnetic engine. In re- 
calling his own early work in connection with electric lighting, 
he remarked that he believed that the first house to be lighted 
entirely by electricity was one in the University of Glasgow, 
where а Siemens dynamo and a Clark gas engine were put in 
about the end of the year 1881. This might be said to be a 
beginning which was followed by a development leading to the 


present stupendous results. 
The British Weights and Measures Association.—A meet- 


ing of the Committee of Control of the above Association was 
held on Wednesday last week, when the following resolution, 


proposed by Mr. J. H. Wicksteed and seconded by Mr. К. 
Kaye Gray, was carried :— 

That while the British Weights and Measures Association has no desire 
to impose upon the scientific section of the community a system of 
weights and measures other than that they already use, yet it declares 
that with a view of bringing the physical science units into harmony 
with the British industrial and commercial units it is desirable that they 
be based upon the inch at a standard temperature; the square inch ; 
cubic inch and the weight of а cubic inch of pure water at the standard 
temperature under a barometric pressure of 80in. of pure mercury; 
instead of derivatives of the metre units, which are: The metre at the 
temperature of the freezing point, the are or square decametre, the litre or 
cubic decimetre, the stere or cubic metre, and the grammes or weight of & 
cubic centimetre of pure water at 4°C., or 39.2 F. at a barometric pres- 
sure of 760 mm. or 29:922 in. 

It regrets that the merits of the inch units have been so long neg- 
lected by scientists, for these units (a) serve the requirements of science, 
(b) their co-relation is simpler than the metre units, (c) they may be 
operated decimally by those who find decimals an advantage, and this 
without compelling others to use decimals who fiad them a hindrance, 
and (d) they have the valuable property of being commensurable with the 
manufacturing and trade units wholly in use in every English-speaking 
country, and largely in use in every other country in the world, thus pro- 
viding a base to which these can be easily and economically adjusted. 
Mr. R. Kaye Gray was elected permanent chairman of the 
committee, which hitherto has appointed a chairman at each 
meeting. 
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The Application of Fans for Induced Draught. А Paper 
was read on October 30th by Mr. W. H. Casmey before the 
Society of Dyers and Colourists at Bradford. Prof. Gardner 
was in the chair. After enlarging upon the evile of polluted 
atmosphere and loss otherwise entailed by the imperfect com- 
bustion of coal burnt with old-fasioned methods of firing and 
“natural” or chimney draught, the author dealt with the 


systems employed for assisting the draught and ensuring that. 


a sufficient volume of air for the coal to be burnt passed through 
the furnace under all circumstances. The disadvantages of 
steam jets, which often consume practically all the extra steam 
that they produce, were pointed out as compared with induced 
draught fans, and actual test figures were quoted showing a 
saving of 14% per cent. in favour of fan draught. An installa- 
tion in which the draught was produced by an electrically- 
driven Cyclone fan was described in which over 16 Ib. of water 

rhour were evaporated per square foot of heating surface. 

elatter portion of the Paper more particularly dealt with 
the uses of fans in the dyeing and textile industries for venti- 
lation, dust removal and other purposes. 


The Poulsen System of Wireless Telegraphy.—A large 
number of people assembled at the invitation of Lord Arm- 
strong at the Queen's Hall on Tuesday evening to witness a 


demonstration of the Poulsen system of wireless telegraphy.. 


Sir William Preece, who was in the chair, made a few intro- 
ductory remarks, dealing principally with the early history of 
wireless telegraphy. An example of successful though acci- 
dental wireless transmission of a message occured as far back 
as 1882, when a telegraph operator in the employ of the 
National Teiephone Co. was able to read off, by means of an 
overhead telephone line in Gray's Inn-road, messages that were 

sent over the underground telegraph line from London 
to Hull. The speaker aleo dwelt on the work of Jackson 
in 1895, the year before the coming of Marconi to this 
country. — Regarding the system then before them, he 
thought it was not too much to say that it sounded 
the death knell of spark telegraphy. Mr. Poulsen's descrip- 
Won of his system was read by Mr. Nevil Maskelyne, and 
illustrated by striking experiments. Full details of the 
method by which the undamped oscillations are produced and 
i das for wireless telegraphy were given in The Electrician 
of November 16th, p. 166. Referring to recent results, it was 
mentioned that with a power of about 1 kw. perfect communi- 
cation during day and night has been established between 
Copenhagen and North Shields, a distance of 530 miles, 150 
of which are overland, with a height of mast of only 100 ft. 
This result tends to strengthen Mr. Poulsen's previous con- 
Mises that transatlantic communication should be readily 
M tained with a power of some 10 kw. A vote of thanks to 
rar uen was proposed by the Duke of Argyll at the close 
vt 15 lecture, and seconded by the Danish Minister, after 
8 eh, a vote of thanks to Lord Armstrong was proposed by 
ir William Preece and seconded by Mr. J. Gavey, chief 
engineer to the Post Office. 


G Aluminium Coils for Electrical Machinery. An article by 
E 10 ag in the Elektrische Bahnen und Betriebe describes experi- 
Tue ав with coils of bare aluminium wire to determine 
ч ы ating capabilities of the oxide film covering the bare 
mini (see aao T'he Electrician, October 26th, р. 65). Alu- 
im at becomes covered at ordinary temperatures with a thin 
m of hydroxide if exposed to water or steam ; but at 
in er temperatures, as at, ] 50°C., the hydroxide commences 
ibis With its water, losing it entirely at about 800°C., 
5 ае pure oxide. A bare aluminium coil carrying 
"us iir gt 14 amperes at 100 volts was tested under 
the coil x ound to have a steady insulation resistance. When 
Ste ya In the air occasional slight falls of resistance were 
the insu] rough unctures of the oxide film, but in each case 
E se lon slowly recovered as the film was reformed. 
Кы ыбын of temperature these changes in resistance 

gare wa т Tequent and larger, until the insulation suddenly 
exactly y : " e temperature at which this occurred could not be 
the erties] таей, but resistance measurements just before 
coil Sent gave a mean temperature of 450?C., or on 

ace approximately 300°C., and against the core 


600°C. The use of bare aluminium wire on generators or 
motors is restricted to the low-pressure field windings. The 
cooling surface of these coils can be reduced on account of the 
higher temperature allowable and the better radiation of heat. 
Continuous-current machines with fixed poles can have the 
coil surface per watt loss reduced fro.a 16 sq. cm. to 8 or 
10 sq. cm., and that of alternators with rotating poles may be 
brought down to 2 or 2:5 sq. сш. per watt loss. Space is 
gained only up to the point where for the same lengths the 
diameter of the bare aluminium wire does not exceed that 
of the copper wire with insulation. Great advantage is obtained 
on account of the low specific weight of aluminium. With 
revolving field alternators, for instance, the rotor can be built 
lighter on account of having to withstand smaller centrifugal 
forces. A 16 pole alternator for 140 k.v.a., with a normal 
excitation current of 30 amperes, at 120 volts, would have 
field coils of wire 4:25 mm. in diameter, 9:5 sq. cm. surface per 
watt loss, and 4°5 kg. of aluminium per coil. The dimensions 
with copper wire would be 4 mm. diameter, 3:4 sq. cm. surface 
per watt loss, and 15 kg. of copper would be required per coil. 
The weight of the rotor would be considerably reduced owin 

to the reduction of centrifugal forces. The rotor could therefore 
be constructed with 10 per cent. less iron, and a saving in 
cost of 20 per cent. would also be obtained on account of 
the lower price of aluminium compared with that of copper. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, November 30th (to-day,. 
NORTHAMPTON INSTITUTE ENGINEERING SOCIETY. 

5:45 p.m. Meeting at the Instisution, Clerkenwell. Paper on 

“ Switchboard and Switchgears,” by Mr. F. A. Thompson. 
INSTITUTION or MECHANICAL ENGINEERS. 

d p.m. Extra Meeting at the Institution, Storey's Gate, St. James’s 
Park, Westminster. Resamed discussion of the paper ор “ Steam 
as a Motive Power for Publio Service Vehioles,"" by Mr. T. 
Clarkson. 

MANCHESTER STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 

7:30 p.m. Meeting at the Municipal School of Technology, Whit- 
worth-street, Manchester. Paper on Trolley v. Conduit," by 
Mr. L. H. A. Carr. 

INSTITUTION or CIVIL ENGINEERS. 

S p.m. Students’ meeting at Great George-street, Westminster. 
Paper on “Applications of Electricity in Printing Works,” by 
Mr. P. A. Spalding. 

JUNIOR INSTITUTION OF ENGINEERS, 

8p.m. Visit to the Great Northern, Piccadilly and Brompton 

Railway. Meet at Piccadilly-cirous. 
SATURDAY, December 1st. 
MANCHESTER STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 
Visit to the Generating Station of the Lancashire Power Co. 


MONDAY, December 3rd. 
JUNIOR INSTITUTION OF ENGINEERS. 
8 p.m. Meeting at the Westminster Palace Hotel. Paper on“ The 
Structural Design of Engineering Factories,” by Mr. A. Hunter. 


TUESDAY, December 4th. 
MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:30 p.m. Meeting at the Physical Laboratory of the University of 
Manchester. Paper on Rotary Converters v. Moto: Genera- 
tors,” by Mr, M. Walker. 
Socrety or ARTs. 
4:30 p.m. Meeting at John-street, Adelphi. Paper on “ The Cape 
to Cairo Railway,” by Sir L. Lloyd Michell. 


WEDNESDAY, December 5th. 
INSTITUTION OF ELECTRICAL ENGINEERS, M 
7:30 p.m. Students’ Meeting in the Library of the Institation, 92, 
Victoria-street. Paper on The Equipment of Steam Turbine 
Generating Stations,” by Mr. R. J. Каша, 
TRAMWAY AND LICHT Кап АТЗ ASSOCIATION. 
4:30 p.m. General Meeting at the Westminster Palace Hotel. 


SocisTY oF ARTs. 
8 p.m. Meeting at John-street, Adelphi. Paper on The Matric 
System," by Sir C. M. Watson. 
THURSDAY, December 6th. Е MUN 
INSTITUTION OF ELECTRICAL ENG 3. | 
8 p.m. Meeting at Great George-street, Westminster. А оао. 
Diseussion of the Paper on Selection and Testing е 8 
for Construction of Electric * Prof. J. Epstein. 
CIVIL amp MECHANICAL ENGINEERS! SOCIETY. 
8 p.m. Meeting at Caxton Hall, Westminster. Paper on 
and their Accessories,”. by Mr. R. J. P. Briggs. 


“ Boilers 
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: It follows that the distortion of the main field remains prac- 
KNEW TYPE OF CONTINUOUS-CURRENT DYNAMO- | tically unchanged when wound auxiliary poles are added, but 


ELECTRIC MACHINE WITH COMMUTATING POLES. | ғ commutating field of proper direction is thereby secured, 
BY V. A. FYNN although at a somewhat heavy cost. 


Continuous-current machines with commutating poles com. 
mand so much attention at the present time that a description 
of a new type proposed by the author may prove of interest. 
In this new machine a special but known type of field structure 
is suitably combined with commutating poles, thereby securing 
certain advantages which not only favourably influence the 
output per weight, but may be expected to reduce the cost of 
production, whilst ensuring those good comrautation conditions 
which are always associated with properly designed com- 
mutating poles. 

One form of the machine in question is shown diagrammati- 
cally in Fig. 1. Generally speaking, it can be said that the im- 
provements are obtained by the combination in a dynamo- 
electric machine of auxiliary or commutating poles, with a 
feld structure having main poles divided into magnetically- 
independent or nearly independent units. Fig. 1, as well as 
all the following figures, refer to two-pole machines; the arma- 
ture is throughout 1 by R, the main poles by N and 
8, whilst the magnetica ly-independent units, into which each 
main pole is divided, are designated by N', N“ and S', S" 
respectively. The commutating poles are distinguished by the 
letters n and s. The advantages arising out of the construction 
shown in Fig. 1 will be most apparent from a comparison of 
the magnetic conditions obtaining in that novel construction 
and in a dynamo-electric machine with commutating poles as 
heretofore designed. 


poles will vary with the distortion and the load. Commutation 
can, therefore, not be equally good at all loads, and “ flashing " 
at the commutator may easily occur, for the distortion will 
cause the difference of potential between certain commutator 
segments to rise unduly. It will be dangerous to materially 
reduce the densities or to materially increase the armature re- 
action, for the distortion will be intensified thereby. In fact, 
it is seen that it is not possible to take full advantage of the 
commutating poles when making use of the ordinary con- 
struction shown in Figs. 2 and 4. 

The conditions in the improved design (shown in Fig. 8) are 
much more favourable. To begin with, the addition of com- 
mutating poles will not materially increase the total cross-flux, 
nor will it materially increase that portion of it which takes 
its way along path C. In any case, and for otherwise equal 
conditions, the magnitude of the cross-flux in Fig. 2 will greatly 
exceed that in Fig. 3. Then, again, it must be noted that the 
path taken by the auxiliary-flux in Fig. 3 does not coincide 
with the path C or C which must be taken by the cross-flux 
As is seen in Fig. 5 there is provided for the auxiliary or 
commutating flux a nearly closed magnetic path, A, of low 
reluctance, whereas that part of the cross-flux which threads 
n and s must overcome very large air-gaps between N', № and 
$ S", in addition to the air-gaps between armature and 
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Fic. 1. 


In Fig. 2 is shown à machine with commutating poles but 
of the ordinary construction. The dotted lines C and C' in- 
dicate the main paths taken by the cross field produced by the 
armature ampere-turns. 

In Fig. 3 the distribution of the same flux is shown but for 
the novel construction illustrated in Fig. 1. When com- 
mutating poles are added to the construction shown in Fig. 2— 
and for the time being we will assume that these auxiliary 
poles carry no winding—then most of the cross-flux will take 
its way along path C, and the magnitude of the cross-flux (for 
the same number of armature ampere-turns) will be greatly 
increased ; this increase and concentration of the cross-flux 
under the commutating poles will be very detrimental to the 
commutation. 

It is well known that the auxiliary flux due to the com- 
mutating poles must, in order to improve the commutation, be 
of opposite direction to the cross-flux Since the path of the 
auxiliary flux may be taken to be the same as the main path 
C of the cross-flux, it follows that the ampere-turns required 
on the commutating poles must not only equal but must 
exceed the armature ampere-turns. In Fig. 4 this auxiliary 
flux is indicated bv the dotted lines A, whereas the main flux 
is designated by M 

Suppose, now, that a number of ampere-turns in excess of 
the armature ampere-turns has been provided on the com- 
mutating poles, does it follow that the armature reaction and 
its attendant evils have been neutralised 1 The writer decidedly 
thinks not. All that has been achioved is to reduce the cross- 
flux to practically that magnitude and distribution which it 
possessed before commuta‘ing poles were added. It is true 
that, owing to the winding on the commutating poles, path C 
is no longer available, but path C' has not been altered, and it 
must de remembered that without commutating poles by far 
the greater proportion of the cross-flux takes its way along C’. 


auxiliary poles. In consequence, a very much smaller amount 
of copper will be required on the commutating poles of 
Figs. 1, 3 or 5 as compared with those of Figs. 2 or 4. 
Besides, without the use of extra copper and for otherwise 
equal conditions, the machine in Fig. 5 will show а very much 
smaller distortion, consequently a very much smaller tendency 
to “flashing ” and a far better proportionality between load 
and commutating flux, thus ensuring almost perfect commuta- 
tion throughout, Another curious and not unimportant point 
is this: In Figs. 2and 4 the magnitude of the main flux, or the 
working field of the machine, is independent of the magnitude 
of the commutating flux, whereas it is easy to see that in 
Figs. 1, 3 and 5 the latter is added to the former. 

The design shown in Fig. 2 can only be made as good as 
that shown in Fig. 1 by dividing the total number of ampere- 
turns formerly provided for on the commutating poles into 
« neutralising” and “ commutating * ampere: turns; the 
former must then be equally distributed around the armature 
and disposed on the field structure, whilst the latter may 
remain on the commutating poles. Such a construction must 
be very expensive for the mean length of turn of at least 80 
per cent. of the total turns previously disposed on the com- 
mutating poles will now be from three to four times greater. 
Even if the area of the wire used is not increased, the total 
weight must be at least three times as great. The area will, 
however, have to be increased so as not to decrease the 
efficiency too much, particularly as such & winding greatly 
impairs the ventilation. 

In Fig. 5 the same results are achieved without extra copper 
and whilst materially improving the ventilation. 

The peculiar arrangements of parts in Fig. 5 allow of a 
number of interesting departures from the usual mode oí 
exciting the commutating poles. Thus, for instance, instea 
of dispozing the serics exciting coils for the auxiliary poles on 
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these poles themselves, all the units of the main poles can be | air-gap limited only, by mechanical considerations and of a 
provided with separate and equal shunt coils and the units N' comparatively very small number of ampere-turns on the 
and S" can carry a few series turns. In this manner not only | commutating poles. The commutating flux is added to the 
will s and be suitably excited, but the machine will also be | main flux of the machine, and the problem of ventilation is 
slightly compounded. | À greatly simplified. 

If the machine has a series characteristic, then the coils The writer does not think it advisable to unduly reduce the 
embracing the units N` and S" can be wound with a corre- | number of commutator segments; such a course is always liable 
spondingly greater number of turns in order to provide the | to produce “ flashing " on account of the possible accumulation 
excitation for the auxiliary poles. In another modification the | of carbon or copper dust. It is, however, quite possible to so 
commutating poles need not carry any winding, nor need the | far reduce the number of segments as to obtain a peripheral 
ampere-turns of the main exciting coil be different. All that | commutator speed presenting no practical difficulties ; it is also 
is necessary in order to excite the auxiliary poles is to join | possible to reduce the width of the commutator as compared 
them to the field structure at points dis-symmetrically situated | with that now used in good standard designs. 
with respect to the adjacent main poles, for instance, as shown | The author considers this new design to be particularly 
in Fig. 6. well suited to meet the difficult conditions obtaining in turbo- 

The auxiliary poles can also be attached to a frame which | generators, but standard machines of all sizes can also be built 
is magnetically independent from the main field structure ; | on the lines indicated. 
but, although presenting some attractive features, such arrange- 
ments must needs be somewhat inferior to the simpler ones 


already more fully described. 
N’ g’ 
N^ 87 


Fic. 6. 


GAS ANALYSIS FOR STEAM-USERS.* 
BY JOHN B. C. KERSHAW. 
(Continued from page 164.) 


IL—THE APPROXIMATE ANALYSIS OF THE WASTE 
GASES. 

Having obtained a satisfactory sample of the waste gases by 
one of the methods described in the previous article, the sample 
is brought to the laboratory for further examination. As a 
general rule, it is advisable to test the gas sample as soon as 
possible after its withdrawal from the flues or from the collect- 
ing vessel, since there is always some danger of air leakage at 
the glass cocks or clips of the retaining vessel. It is also best 
to make the chemical tests in the laboratory away from the 
dust and heat of the boiler house, since no gas testing apparatus 
will give accurate results when covered with dirt and subjected 
to rapid changes of temperature. Each of the sampling 
methods described in article I. permits the final sample to be 
transferred to the laboratory for the chemical examination, 
the Steads gas sampling vessel, shown in Fig. 2, being used to 
withdraw a sample from the larger vessel, shown in Fig. 8, by 
placing it upon the bracket H, and by connecting it to the 
tube K, while the clip at G is closed and the bottle B is raised 
to relieve the suction in A. 

It is important to note that neither the soot nor the moisture 
in the waste gases are estimated by the ordinary methods of 
analysis, and that special apparatus is required when the 
amounts of these are to be separately determined. 

The soot and moisture collect to a large extent upon the 
inner walls of the glass tubes and vessels through which the 
gases are drawn from the flue—and the water used in the 
measuring burette during the test of the sample, of course 
condenses the remaining moisture. To prevent any soot from 
getting into the gas-testing apparatus, it is usual to place a 
plug of glass wool in one of the connecting tubes, and to renew 
this as often as required. 

Two methods of testing the samples of waste gases will now 
be described in detail :— 


1.—TESTS WITH THE HoNIGMAN GAS BURETTE (see Fig. 1, 
Article I.) 

The burette A is first immersed for two minutes in the 
trough F, which is four-fifths filled with water in order to 
bring the gas contents of the burette to a standard tempera- 
ture. The spring clip on the zero end of the burette is then 
removed and the burette is held upright in a vertical position 
with its lower end immersed in the water contained in the 
glass jar E. The zero mark of the burette is placed level with 
the brim of E and the upper clip is opened to allow the excess 
of gas to escape into the air, water being poured into E from 
the trough until the gas contents of A measure exactly 
100 cubic cm. | | z 

The burette is then removed from the jar E and is placed in 
a slanting position in the trough, with its upper end resting on 


It might be pointed out that, apart from the indirect ex- 
citation of the commutating poles, it is fairly indifferent in 
what manner the main field is excited. Any well-known 
arrangements for this purpose may be used, but the writer 
prefera in most cases to provide one exciting coil for each 
main pole unit, or for a group of such units, as has been pro- 
posed by him in 1904 in a communication to the E. T. Z. 
„Another device used in connection with this design is shown 
diagrammatically in Fig.7,and consists of what may be described 
аз a copper pole-shoe surrounding the auxiliary pole s, and form- 
ing, preferably, two short-circuited coils, such as E, disposed in 
closest proximity to the armature periphery. These coils 
tend to keep the commutating flux constant, in spite of the 
periodic variation in the reluctance of its magnetic circuit, and 
Which is brought about by the motion of the slotted armature. 
" ese short-circuits also tend to reduce the self-induction cf 

е coils undergoing commutation. When provided with ribs, 


. 


Fid. 7. 


F, and lugs, G, fixed to the adjacent mai 
| ‚©, Jacent main poles, these copper 
ad бы He сап be made use of to prevent any possible vibration 
MT е auxiliary poles have to be made of laminations or 

n ч thickness is mechanically insufficient. 

эш hardly be said that the design which has been 
the 11 18 suitable for any number of poles ; further, that 
е structure may consist of laminations either parallel or 
ia SIEUT to the ‘armature axis. In certain cases each 
ien y be divided Into more than two magnetically in- 
ат о The various parts-of the field structure are 
mm tios : together by end shields, also carrying the bearings, 
nearly as shie ux should, in the magnetic sense, be insulated as 
н Gene. le from the field structure. There is, of course, 
ia y 2 either partly or totally enclosing this machine. 
kizimin a ine allows of the use throughout of economical 
centimetres nee densities (expressed in lines per square 
castings, 5.6 990 are roughly as follows: 14.15, 000 for steel 
ate oe dus Or cast iron, 18.19,000 for the armature teeth), 
У increased number of armature ampere-turns, of an 
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one of the ends of the same. | 
solid caustic potash is taken in the forceps provided for the 
purpose and is inserted in the rubber tube at the lower end of 
the burette. It is then pushed up into the same by the short 
length of glass rod, this being left in the rubber tube as 
stopper. | 

The burette is now removed from the trough and is gently 
shaken, the purpose being to dissolve the small lump of caustic 

tash in the water contained in the burette and to bring the 
resultant solution into use as an absorbing liquid. 

Two minutes’ agitation is usually sufficient for this purpose, 
and the burette is then again immersed in the water contained 
in the zinc trough, in order to bring back the contents to the 
original temperature. The final operation is to withdraw the 
glass rod from the rubber tube on the lower end of the burette, 
to hold the latter in a vertical position in the glass jar, and to 
read off the volume of gas after levelling the liquid within and 
outside the burette. The loss in volume equals the percentage 
by volume of CO, contained in the gas sample. 

This apparatus yields accurate results, and tests with it can 
be completed within five minutes; but some little practice is 
necessary to obtain this accuracy and speed. The precautions 
necessary in its use are as follows :— 

(а) The rubber tubing at the upper end of the burette must 
not be immersed in the water, since if any liquid collects 
inside it, the expulsion of the excess gas above 100 cubic cm. 
is rendered exceedingly difficult. 

(b) No air must be allowed to enter the burette at the lower 
end when removing the spring clip. To expel the air in the 
rubber tube it is advisable to squeeze the fingers along the 
rubber towards the open end before the clip is opened, keeping 
the end of the rubber tube meanwhile under water. 

(c) Both before and after the absorption of CO, the gases 
must be reduced to the standard temperature—that of the 
water in the trough. 

(d) No air must be allowed to enter the tube and burette 
when it is being placed in the jar for levelling purposes, or 
when inserting the caustic potash in the solid form. This 
last operation must be carried out under water, and speed is 
necessary, as this chemical dissolves very rapidly in water. 

(e) After each test the burette, jar and trough must be 
thoroughly washed out with clean water in order to remove all 
the caustic-potash solution. "The burette itself should be filled 
and emptied three times, the simplest method of filling being 
to immerse it in a slanting position in the zinc trough after the 
latter has been emptied and refilled with clean water. The 
burette must be well drained before using for another test of 
the flue gases. 

By using the tabloids of pyrogallic acid, which are now pre- 
pared and sold for photographic purposes, the use of the 
Honigman burette can be extended to tests for oxygen. These 
tests are made by pushing the tabloid of pyrogallie acid and 
one additional lump of caustic potash into the burette from 
below after absorption of the carbonic acid gas. The remainder 
of the test is then carried out as before, 


2.— TESTS WITH THE IMPROVED FORM OF ORSAT APPARATUS. 


When the percentage of oxygen and of carbonic oxide are 
required in addition to that of carbonic acid gas the Orsat 
apparatus shown in Figs. 4 and 5 is the most convenient for 
general use. The writer does not recommend that this appa- 
ratus should be carried to the boilers and the sample of gas 
drawn directly into it from the flues by the use of the finger 
pump G. For snap samples and tests of this kind the Honigman 
burette is the most useful apparatus. The Orsat apparatus 
yields the most trustworthy results when kept in the laboratory 
at one temperature with all its parts scrupulously clean. The 
sample of gas collected in the gas sample tube D (Fig. 1), or in 
the Stead gas sampler (Fig. 2), is transferred to the measuring 
burette of the Orsat apparatus by mercury displacement. For 
this purpose the upper end of the tube or vessel containing the 
sample of gas is connected by thick rabber tubing to the U 
tube marked L in Fig. 4. By raising the mercury reservoir 
and opening the cocks the gas is caused to flow out of the 
sampling vessel along the glass T-piece BK in Fig. 4. The 
U-tube L contains glass wool, and this serves to remove the 


A smalll gramme piece of 
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lest traces of soot from the waste gases. When allair has béen 
expelled from the tube BK the fr 
cock on the measuring burette A is opened, and by lowering 
the reservoir bottle F 100 cubic cm. of the gases are drawn 
into A. The cock at L is now closed and the final adjustment 


free end at K is closed, the 


Fic. 4.—Improvep ORSAT Gas-TESTING APPARATUS. 


is made by raising the bottle F cautiously and allowing the 

excess of gas to escape by К. It is advisable to allow the gas 
sample to remain under pressure in the gas burette A for two 
minutes before commencing the test. 


'This gives time for the 


Fic, 5.—IurROVED ОзѕАТ Gas-rESTING APPARATUS. 


last traces of moisture and sulphuric acid gas to be removed 
from the sample and prevents error from these causes in the 
CO, test. Any leakage at the taps or joints can also be dis- 
covered by this means before the test is made. 

The Orsat apparatus comprises a measuring burette A holding 
100 cubic cm. and graduated in tenths of a cubic centimetre 


THE ELECTRICIAN, NOVEMBER 30, 1906. 


for the first 25 cubic cm. of its contents; a glass T-piece B, 
with three glass stop-cocks ; two absorption pipettes C D filled 
with caustic potash and рутова ше acid solution respectively; 
and a modified form of Winkler’s combustion pipette E for 
determining the carbonic oxide, methane, and other combustible 

The water aspirator-bottle F and the rubber finger- 
pump G are the remaining accessories of the apparatus. 


The measuring burette A is enclosed in a water-jacket to 
preserve the gas from temperature changes during the test, 
and the absorption pipettes C and D should have caoutchouc 
balloons fixed on their free limbs to preserve the contents from 
contact with the outside air. The pipettes C and D are filled 
with narrow glass tubes, in order to provide a large surface 
moistened with the absorbing reagent when the gas is passed 
into them, and the caustic potash or pyrogallic acid solution 
is displaced. | 

The method of using this apparatus is simple in principle, 
but details of manipulation, which can only be understood by 
actual practice with it, required to be attended to in order to 
obtain accurate results. After 100 cubic cm. of the gas have 
‘been carefully measured in A, and time has been given for this 
to assume the temperature of the surrounding water, note 
being taken of any alteration in volume during this interval, 
connection is made between A and С, and the is made to 
travel backwards and forwards three times, by: alternately 
raising and lowering the reservoir bottle F. The liquid in C 
is finally drawn up to the mark, the cock is closed, and the 
reduction in volume of the 100 cubic cm. represents the 
percentage of carbon dioxide gas in the gas sample. With fresh 
caustic potash solution the absorption in C is rapid; with a 
solution containing 30 or more per cent. of carbonate the 
absorption of СО, is slow. It is necessary, therefore, to repeat 
the absorption procedure, and to make two measurements of the 
residual gas, in order to be certain that all the CO, is removed. 
The caustic potash solution must also be renewed when its 
absorption power for CO, has become too slow for quick work. 

For the determination of the oxygen the same process is 
repeated in the absorption pipette D, which contains an 
alkaline solution of pyrogallic acid. Here, again, at least two 
absorptions and measurements of the residual gas must be 
made, in order to be certain that all the oxygen has been 
removed by the pyrogallic acid solution. 


The volume of the residual gas should now be about 
81 cubic em. If more than this there is reason to suspect the 
drei of carbonic oxide gas, or of unconsumed hydrogen and 
ydrocarbon gases of the methane or ethylene type. The 
ош of these gases is determined by burning in the com- 
in pipette E with an excess of oxygen. For this purpose 

alf the volume ou of the residual gas is used, and is mixed 
ы 50 cubic em. of the outside air drawn in by K, care being 
vin that these gas measurements are correct. This air pro- 
vi E the oxygen required for the further combustion of the 
a nic oxide, hydrogen and hydrocarbons. The total volume 
thes, m carefully measured, and the gas is drawn over into 
bri ht ry NER pipette E, the platinum coil being kept at a 
105 ale eat by means of an electric current of 2 amperes at 
the с n any convenient source of electric energy. As 
A ustible gases pass over this coil they are burnt to 
А 1 respectively. The gas is now drawn back into the 

m dis Durette and the diminution in volume is recorded. 
ieee occurs it signifies that no carbonic oxide, 
бшш ji hydrocarbons have been present. Should any 
| iu ave occurred it is necessary to distinguish between 
bons carbonic oxide and that due to hydrogen or hydro- 
ШО. x this purpose the residual gas is first passed over 
duced by t Orption pipette C, and the carbon dioxide gas pro- 
mined, | э combustion of the carbon monoxide is deter- 
йын ns by the loss of volume. As one unit volume 
dioxide. th шоо produces the same volume of carbon 
multiplied b семе in volume due to CO, absorption in С, 
bonic oxide in 10, represents directly the percentage of car- 

e In the original gas sample. The percentage of 


ydrogen i : ч 
ing . found by calculation according to the follow- 


traction 


Carbon mon оп combustion = 2:3 cubic cm. 


oxide found by CO, absorption = 1-6 cubic em. 
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1-6/2 =0°80 cubic em., or oxygen corresponding to 1:6 cubic 
cm. carbon monoxide. 

2°3 -0°8=1'5 cubic em., or contraction corresponding to the 
unknown percentage of hydrogen and hydrocarbons. 

. But this contraction was due to the union of two volumes of 
hydrogen and one volume of oxygen, or three volumes of gas, 
and therefore the percentage of hydrogen in the original gas 


sample must have been 1:5 x 5 Х 2 = 2:00 per cent. 


This method of determining the amount of the combustible 
gases was first used by Coquillon, but his original apparatus 
has been modified, as shown above by Winkler and by Sodeau, 
and full details of the procedure to be followed will be found in 
the original article by the last-named chemist, published in the 
Paper named below.* This method of testing for carbonic 
oxide and other combustible gases is much to be preferred to 
the more customary method of using an acid or ammoniacal 
solution of cuprous chloride for their absorption in the ordi- 
nary form of pipette, since such a solution does not yield 
accurate results unless freshly made for each test. This pre- 
caution is troublesome, and is seldom taken by users of the 
ordinary Orsat apparatus; hence the carbonic oxide tests 
recorded for flue gases are seldom correct. 

The Orsat apparatus, as modified by Sodeau, is the most 
convenient and practical form of gas-testing apparatus for 
works use, and when in charge of a man having experience in 
its use, the results obtained are sufficiently accurate for all 
technical purposes. 

Only two solutions are required for this modified Orsat 
apparatus—namely, caustic potash of 1:20 specific gravity, and 
an alkaline solution of pyrogallic acid. 

The former soiution is best made as required by dissolving 
23 grammes (or 14 sticks of the usual make) of pure caustic 
potash in 140 cubic cm. of distilled water. This solution 
should be transferred to the absorption pipette, which holds 
about 150 cubic cm., without delay or exposure to the air. It 
is not advisable to make large quantities of caustic potash 
solution at one time. If stored in corked bottles it rots the 
corks and absorbs CO, from the atmosphere, while if kept in 
stoppered bottles it causes the stoppers to bind themselves 
fast in the necks. 

The pyrogallic acid solution is made by dissolving 20 grammes 
of pyrogallic acid in caustic potash solution of 1:20 specific 
gravity. The caustic potash solution (150 cubic cm.) is first 
prepared as above, and when cold is poured upon the weighed 
amount of pyrogallic acid contained in a small flask. This 
must be kept corked while solution occurs, and the solution 
must then be quickly transferred to the second absorption 
pipette. | | 

The solution of pyrogallic acid in caustic potash is of a 
dark brown tint and deepens rapidly in colour as it becomes 
further oxidised. It absorbs oxygen rapidly when warm, but 
only slowly in the cold, and the Orsat apparatus should, 
therefore, be kept in a room rather above the normal 
temperature. 

The Orsat apparatus will only yield correct results when 
kept clean and in good order, with all the stop-cocks and joints 
well attended to. At monthly intervals the glass stop-cocks 
ought to be removed from their sockets and thoroughly cleaned 
with soft paper. A thin coating of refined lard or other 
suitable lubricant may be employed to make them turn easily 
after cleaning. Any mishap with the 1:20 specific gravity 
caustic potash solution in C, whereby it is drawn up past the 
stop-cock, must be followed by the removal and washing of 
this. Inattention to this precaution may result in much delay 
and expense, owing to the stop-cock sticking fast in its seat, as 
a result of the wetting with caustic potash solution. 


3.—TESTS FOR MOISTURE AND Soor. 

Owing to the high specific heat of aqueous vapour (see 
Article I.) the percentage of moisture present in the waste 
gases from boilers is of more importance than 1s generally 
recognised, and it is unfortunate that so little accurate monne 
tion is available relating to this constituent. This aes 
accurate data is partly accounted for by the difficulty of obtain- 


* The Chemical News, February 5, 1904. 
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ing correct results in the tests made for moisture. Condensa- 
tion of the moisture occurs upon the inner walls of the sampling 


tubes before the weighed absorption apparatus is reached, and 


the soot and dust present in the chimney gases also add to the 
difficulty of the determination. 


The following method is as satisfactory as any that can be 


desired, the soot, and dust being determined at the same time 
by actual weighing in the filter tube shown in Fig. 6.. The 
glass tube shown is of hard potash glass, 9 in. in length and 
about { ір. in internal diameter. The lower end is rounded off 
and is provided with an opening 3 in. in diameter. The upper 
end is provided with a tubulous and ring, by the aid of which it 
is firmly attached to a screwed 2in. wrought-iron pipe, by 
means of a cap, which holds the glass ring firmly against the 

| end of the iron pipe. Asbestos packing may. be 
used to render this joint gas-tight. The glass 
tube is filled through the lower opening. with 
long and silky asbestos fibre, excluding all fine 
dust, and after heating carefully oyer a: Bunsen 
burner flame, the tube and its contents are 
allowed to cool and are weighed as accurately 
as possible on a balance or scales reading to , 45 
of a gramme, 
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Fie. 6. 
Soor FILTER. 


Fic. 7.—MOISTURE ABSORPTION APPARATUS. 


The filter tube is now attached by the screwed cap to the 
wrought-iron carrier, and this is fixed in the sampling hole of 
the flue in such a position that: the lower opening of the filter 
tube is about the centre of the flue and df the passing gases. 
From the increase in the weight of this,tube the amount of 
soot and dust can be calculated. Care must, of course, be 
taken to clean the exterior of the tube thoroughly before the 
second weighing. | 

The projecting 
thick rubber.tubing to the moisture absorption apparatus. 
shown in Fig. 7. The wash bottle contains 150 cubic cm. of 


10 F'eet fall into 
measuring vessel. 


Fic. 8.—WATER ASPIRATOR. 


cold water and serves to condense the main portion of the 
moisture, while the two calcium chloride tubes retain the 
remaining portions of moisture present in the waste gases. 
The complete apparatus is weighed before and aíter making 
the teat, with as much aceuracy as the scales allow, and from 
the gain in weight the moisture present per cubic foot of 
waste gas is calculated. If any condensation of moisture 
occurs between the soot filter and the water absorption 
apparatus both tests will be spoiled. For this reason it is 
necessary to have the wrought-iron pipe carrying the filter 


end of the iron carrier tube is attached by. 
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entirely sunk in the flue, and to use only a very short length 
of rubber tube for connecting it to the second apparatus. 

The aspiration of gas through the smoke fitter and water 
absorption apparatus is best effected by a water aspirator of 
simple design (shown in Fig. 8), the volume of gas which has : 
passed being calculated from the volume or weight of water 
which is collected in the lower vessel. 

The degree of accuracy which can be obtained with the 
apparatus described above depends largely upon the careful. 
ness with whith the measuring and weighing operations are: 
carried out, and a special balance will be required if many 
tests of this kind are to be made. A large water aspirator 
and a fairly rapid current of gas through the apparatus аге. 
the other conditions of success. | i | е 

The solid: matter retained in the filter tube will consist 
partly of. unconsumed carbon and partly of fine. particles of 
ash and other inorganic matter. ; 

. If it be desired to determine the proportion of each of these 
it will be necessary to place the tube in a special form of 
combustion furnace and to burn the carbon of the soot to CO, 
by heating in an atmosphere of oxygen. This CO, is then 
absorbed by caustic potash and by caustic lime, and from the. 
increase in weight of the absorption apparatus the percentage 
of carbon in the soot is calculated. Details of the method will. 
be found in any text book dealing with the analysis of organic: 
substances, but it is one which is obviously beyond the scope: 
of the present work and requires a-trained chemist for its 
successiul operation. МЕ | 

(To be continued.) 


THE PENDER ELECTRICAL LABORATORY IN 
UNIVERSITY COLLEGE, LONDON. 


Prior to 1885 University College, London, in which teach- 
ing work of great value had long been conducted in civil and 
mechanical engineering, possessed no special means for giving 
instruction in electrotechnics. In that year, however, the 
Council felt the necessity for creating a separate chair of elec- 
trical engineering, and appointed thereto as the first Professor 
Dr. J. A. Fleming, M. A., F. R. S., an old student and Fellow of 
the college. At that time the college possessed no appliances 
of any kind for teaching or research in electrical engineering, 
and, owing to want of funds, the means at first provided were 
extremely inadequate. In 1892, however, the Council resolved 
to extend the College buildings and to provide in them a 
sufficient space for new mechanical and electrical engineering 
laboratories. The present south-west wing was accordingly 
erected in 1892 and .1393, the architect being the late Prof. 
T. Roger Smith, F. R. I. B. A., then Professor of Architecture in 
the College. 

This building was opened by H. R. H. the Duke of Con- 


| naught, in May, 1893. The general designs for the interior 


arrangements and equipment were furnished by Prof. T. 
Hudson Beare, then Professor of mechanical engineering and 
successor to Sir Alexander Kennedy, and by Dr. 3 A. Fleming. 
As regards electrical engineering, space was provided for a 
dynamo room, 31 ft. by 22 ft., a lecture room and small work- 
shop, and for a working laboratory, 50 ft. by 32 ft. Also а 
battery room in the basement and an apparatus and store room. 

The contract price for the new wing of the college was 
£15,000, and the contractors for the work were Messrs. F. 
Bush & Co. The initial electrical equipment was partly pro- 
vided by the general funds of the College and partly by con- 
tributions collected from friends of the College through Prof. 
Fleming. 

In 1903 the Technical Education Board of the London County 
Council began to make certain grants to the College in aid of 
the engineering department, and a share of this was of great 
utility in providing further apparatus, funds and salaries for 
assistants in the electrical department. In 1896, after the 
death of Sir John Pender, his friends and old colleagues 
desired to create a memorial to him and, after consideration of 
various plans, part of the collected funds—viz., £5,000, were 
presented to the Council of University College as a fund to 
provide for the maintenance of the electrical laboratory, called 
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henceforth the Pender Electrical Laboratory. The interest of | 35 to 50 students have passed through i 
: | t 
this fund—viz., £140 per annum, has been devoted to pur- | majority taking a two т three 9 m 5 pss 


chase of apparatus and keeping the plant in repair. gineering, but a large number being extra, or research, students 
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Fie, I.—Drxauo Room, 


More recently a committee of well-known engineers was 
formed, with Mr. Leslie Robertson, M. Inst. C. E., as secretary, 
to collect funds in aid of the engineering department of 


The present appliances for teaching and research are as 
follows :— | 
In the dynamo room there are a number of coupled motor- 


a 


{ La ME 
i - mS 
BA. ўса 


17 — m 


Еа. 2.— WokkINd LABORATORY, 


University Colle x SNC i Ben 
vollege, and from this source additional and most | generator sets of various kinds, the two most recent being by 
Valuable assistance has been derived. Moar. Crompton & Co. These are seen at the back and on the 


During the 13 years these laboratories have been open, from | loft hand side in Fig. 1, and each consists of a б B. f. P. con- 
| D 
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tinuous-current motor coupled on one side to a three-phase 
alternator, capable of being converted for use as single- 
phase or two phase, and on the other side to a continuous- 
current generator either compound wound or 500 volt. In 
each set the three machines are bolted to a common bed plate, 
with the motor in the centre, and separable couplings are pro- 
vided so that the motor can drive either the alternator or the 
continuous-current generator at pleasure. Another double 
set by Messrs. Johnson & Phillips consists of a pair of 5 B H. p. 
coutinuous-current motors coupled to single-phase alternators, 
the alternators being coupled so as to provide single or two- 
phase currents, and is seen in the foreground. Another plant 
consists of a 5 kw. rotary converter, taking continuous current 
and converting to single, two-phase or three-phase alternating 
current. In addition there are single, two-phase and three- 
phase motors, and a small pair of coupled dynamos for testing 
purposes, and several continuous-current motors. | 
The dynamo room also contains two booster sets for charging 
the batteries ; one of these, by the Lancashire Dynamo & 
Motor Co., has a compensated field winding to maintain con- 
stant charging current with varying motor voltage. The dy namo 
room is also provided with switehboardsforthe various machines, 
and is supplicd with eurrent at 110 and 220 volts by the St. 


Fic. 3,—Barrery SWITCHBOARD IN THE LECTURE THEATRE. 
Pancras Borough Council. Some of the machines are provided 
with a very efficient and sensitive speed indicator as follows :— 
On the shaft of the machine is a small centrifugal pump, which 
pumps coloured water from a reservoir through a pipe ending 
in a long vertical glass tube. The water rises in this tube to a 
height depending on the speed, and a scale on the tube shows 
at once the speed, and, if an alternator, the frequency. The 
speed can thus be transmitted by pipes under the floor into 
the working laboratory. 

In the battery room there are three batteries, two being 
E.P.S. and one a D.P., and these are charged by the 
boosters from St. Pancras circuits. The main battery switch- 
board, which is shown in Fig. 3, is in the lecture room, and 
serves to distribute the current to the various rooms from the 
three batteries as required. This board, which possesses some 
unique features, was designed by the assistant professor, Mr. 
W. C. Clinton, B.Sc. 

The working laboratory, of which a general view is given in 
Fig. 2, is well equipped with instruments. There is a large 
photometrie gallery for measurements of arc and incandescent 
lamps, and an integrating photometer for making mean spherical 
candle-power measurements. The electrical measurements of 


| lamps under test are made directly with a fine Crompton 


potentiometer presented to the laboratory by Col. R. E. B. 
Crompton. | 

The laboratory also possesses а battery of large bulb Fleming 
standard lamps, and the equipment for this work in light 
standards and photometers is very complete. One portion of 
the laboratory contains a transformer plant for students' test 
and also a Duddell oscillograph with means for registering the 
alternating-current curves photographically. M 

In addition to all the usual instruments of precision—e.y., 
Kelvin ampere-balances, potentiometers, &c.—the laboratory 
also possesses special appliances for studying high frequency 
currents. A licence was granted to Dr. Fleming by the Post- 
master General for a wireless telegraph plant, and a fourfold 
fan-shaped aluminium wire antenna is erected outside one end 
of the laboratory. Corresponding to this is a small 2kw. 
transmitter plant operated by anm oil insulated transformer, 
which takes current from the rotary generator in the dynamo 
room and steps it up to 20,000 volts. A good deal of very useful 
research work has been conducted with this plant, one 
result being the invention by Dr. Fleming of the instru- 
ment he calls a cymometer for making wave-length and other 
measurements in wireless telegraphy. | | 

Some brief account of the research work accomplished in the 
Pender Electrical Laboratory during the last 13 years may be 
of interest to old students and those connected with the 
College. It is convenient to group these in subjects rather 
than chronologically. 

As regards photometry, the following Papers have been 
published by Prof. Fleming and his assistants alone, or with 
the co-operation of students, the experimental work being 
often shared with senior students :— 

“An Analytical Study of the Alternating-current Are," Dr, Fleming 
and Mr. Petavel, Phil. Mag., April, 1896. 

“ А Further Examination of the Edison Effect in Glow Lamps,” Phil. 
Mag., July, 1896. 

" The Photometry of Electric Lamps," Dr. J. A. Fleming, Jour. 
Inst. Elec, Eng., 1903. (Awarded the Institution Premium.) 

„Large Bulb Incandescent Electric Lamps," B.A, Report, 1904. 

On the Ratio between Mean Spherical and Mean Horizontal Candle- 
power in Incandeseent Lamps," Phil, Mag., August, 1905. 

Also by Mr. G. B. Dyke: “On the Practical Determination of the 
Mean Spherical Candle-power of Incandescent and Aro Lamps,” Proc. 
Phys. Soc., 1905; **On the Fiux of Light from the Electric Are with 
Varying Power Supply,” Phil. Mag., August, 1905; and “ On the Practical 
Determination of the Mean Spherical Candle-power of Are and Incan- 
descent Lamps,” Phil. Mag., January, 1905. In this last Paper the first 
measurements of the reduction factor for deducing mean spherical from 
mean horizontal candle-power were described and its constanoy for various 
types of lamps proved. 

A number of Papers have been published on magnetism and 
the magnetic qualities of metals, as follows :— 

A Method of Determining Magnetic Hysteresis Loss in Straight Iron 
Strips," Phil. Mag., September, 1897. 

On the Ferromagnetic Properties of Iron and Steel," T'he Electrician, 
Vols, XXXIX. and XL., 1897. 

„The Magnetic Hysteresis of Cobalt," Phil. Mag., 1899. 

On the Magnetic Qualities of some Alloys not containing Iron,“ Proc. 
Hoy. Soc., 1965, Dr. Fleming and Mr. Hadfield, assisted by many students 


The subject of electrical measurements generally has en- 
gaged attention, as shown by the following Papers :— 

‘On the Resistivity of Electrolytic Nickel," Proc. Roy. Soc., 1899. 

On the Measurement of Small Capacities and Inductances,” Phil. Mag., 
May, 1903. Prof. Fleming and Mr. Clinton. 

On the Measurementof Small Inductances and Capacities,” Phil. Mag., 
May, 1904. 

"A Hot Wire Ammeter for the 
Currents,” Phil, Mag., May, 1904, 

Also by Mr. W. C. Clinton, * A Note on the Voltage Ratios of an In- 
verted Rotary Converter," Phil. Mag., July, 1905. 


Of late years the subject of high frequency currents and 
their application in wireless telegraphy has attracted much 
attention, and from the Pender Laboratory the following 
contributions have been sent out :— 

* The Propagation of Electric Waves along Spiral Wires," PAil. Mag., 
October, 1904. 

The Conversion of Electric Oscillations into Continuous Carrents by 
means of a Vacuum Valve," Proc, Roy. Soc., February, 1905. 

On an Instrument for the Measurement of the Length of Long 
Electric Waves," Proc. Roy. Soc., February, 1905. 

"On the Application of the Cymometer to the Measurement of 
Coefficients of Coupling," Phil. Mag., June, 1905. 

“On the Construction and Use of Oscillation Valves for Rectifying 
High Frequency Currents,” Phil. Mag., May, 1906. 


Measurement of Small Alternating 
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"The Theory of Directive Antenne or Unsymmetrical Hertzian 
Oscillators,” Proc. Roy. Soc., May, 1906. 

“On Electric Radiation from Bent Antenne,” Proc. Phys. Soc. Lond., 
November, 1906. 

By Mr. G. B. Dyke, On the Use of the Cymometer for the Deter min 1. 
tion of Resonance Curves, Phil. Mag., May, 1906. 


The above Papers by no means exhaust the contributions 


made to scientific literature emanating from the Pender 
Electrical Laboratory during the last 10 years. Dr. Fleming 
has found time amidst other work to write, in addition to his 


well-known books on The Alternate - current Transformer, 
a "Handbook for the Electrical Laboratory and Testing 
Room" and a more recently published book on ‘The 


Principles of Electric Wave Telegraphy," as well as smaller 


text books on Magnetic and Electric Currents,” “Electric 
Lamps and Electric Lighting” and “On Hertzian Wave Tele- 
graphy,” besides numerous minor contributions to electrical 
literature in the form of re-published lectures ard addresses. 

The teaching work in the Pender Laboratory has been 
greatly facilitated by the publication of his “ Electrical Labora- 
tory Notes and Forms,” a series of 40 graduated experimental 
exercises for use with junior and ‘senior students in the Elec- 
trical Laboratory. 

The research work has, however, been conducted under the 
greatest disadvantages. One single laboratory room has had 
to serve for junior, senior and research students, and great 
waste of time and energy has been involved in moving and 
re-setting up apparatus. 

At the close of the present session the University College 
School will be roared from the present south wing it has 
occupied for 70 years or more to a new building at Hampstead, 
and a small portion of the space so vacated has been promised 
as an extension of the Pender Electrical Laboratory. Having 
regard to the fact that University College, London, is now an 
integral part of the University of London, and to the im- 
portant work in teaching and research which has been соп. 
ducted within its walls for three-quarters of a century, advan- 
tage might be taken of this change to appeal to old U.C.L. 
students, and especially to those who have passed through the 
engineering department, to assist in furnishing the additional 
equipment in electrical apparatus required by this increase of 
room space. 

More than 500 students have passed through the Pender 
Electrical Laboratory in the past 13 years, and many of these, 
as well as old assistants, now occupy useful and responsible 
positions in the electrical world, and some have made their 
mark already as teachers, engineers, or investigators. Many 
of them. Will bear gratefully in mind, in addition to Prof. 

leming’s teaching, how indefatigably and excellently his 
work has been seconded by that of Mr. W. C. Clinton, B.Sc., 
who Joined the staff as demonstrator almost immediately after 
the opening of the Pender Electrical Laboratory, and now holds 
the position of assistant professor in the department. 


S 


BUB-STATION TRANSMISSION SYSTEM AND LOCO- 


MOTIVES OF THE NEW YORK CENTRAL & 
HUDSON RIVER RAILROAD* | 


Tho current generated at the Port Morris station which has already 
i escribed in The Electrician (Nov. 2, p. 87) is transmitted as 
ree-phasa 25-cycle 11,000 volt 
Hollows: No. 1 at the Grand 
Nees Gare No. 8 at Kingsbridge, and No. 7 at Bronx Park. 
ort] but i “stations are in the initial electric zone to be operated 
е are eight sub-stations in the entire electric zone. 


lower is transmitted by overhead cable 


G : ` Conduit lines run from the 
мо the Pert 1 to High Bridge and to Bronx Park as well 


orris i i i 
lem division line mee station and to Kingsbridge from the 


duits an overhead lin om the Kingsbridge terminus of these con- 


Ө runs to the Glenwood power station and sub- 


* Partly from the Electrical World, 
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station. Cable towers for the overhead lines are located at High 
Bridge, Kingsbridge and Glenwood. In the initial electric zone, 
including on the Hudson division the line as far as Kingsbridge, 
there are 17 miles of line t» be electrified—18 miles from the Grand 
Central station to Wakefield on the Harlem division and four miles 
from Mott Haven to Kingsbridge on the Hudson divisi n. There 
are 73 miles of main and 12 miles of yard tracks, a total of 85 miles 
of track. In the entire electric zone, which will take in a total of 
52 miles of line, there will be 224 miles of main and 68 miles of yard 
tracks, or a total track mileage of 292 miles. All tracks within this 
area are laid with 100 lb. rails. 

Allof the sub-stations are fireproof structures and the aim has 
been to make the path of the electrical energy from the high-tension 
transmission lines to the direct-current feeders as direct and as 
short as possible. The wiring is for the most part enclosed and yet 
it is all readily accessible. The machinery and operating boards 
are on the same floor and all the apparatus, including direct and 
alternating-current switches and circuit-breakers, is under direct 
electrical control of the operator at the board. The risk of accident 
to the operator when operating switches is eliminated and his con- 
trolover the apparatus very thorough. The apparatus, as shown 
in Fig. 2, is arranged in tho following general order across the sub- 
stations: High-tension lines, high tension Switching apparatus, 
transformers, rotaries, direct-current switching apparatus. Along 
the station there is a succession of complete units made up as 
described above, the controlling board being at the centre of the 
station. The concealing of the wires necessitated the use of wall 
chases for the high- tension lines and the use of transformers having 
high and low-tension terminals underneath the floor. The switches 
and eireuit-brenkers for both the high-tension alternating and the 
low tension direct current are all electrically operated. 

At the sub-stations the high-tension current is transformed and 
converted into direct current at 666 volts for delivery to the railway 
circuits. The main equipment cf each sub-station consists of three 
rotaries and their transformers and subsidiary apparatus. The 
arrangements provide for & future installation of two additional 
rotaries. The relative capacities of the sub-statións are shown in 
the accompanying table :— | 


Area or Miles from 


Sub- Present 
sta- main Grand | installation of 
tion mn floor, Central rotary 
No. 8q. ft. Station. converters. 
1  50th.st. and Lexingtou- av. 4,796 036 3 of 1,500 kw. 
2 Mott Haven Junction .... 3, 845 5°47 8 of 1,500 kw. 
3 Kingsbridge ............ 3815 | 944 3 oJ 1.000 kw. 
4 Tonk ers 3,639 15:64 8 of 1,000 kw. 
Б  Irvington .............. 3,845 | 22:11 3 of 1,000 kw. 
б  Ossining......... Е 3,845 8031 3 of 1, 000 kw. 
7 Bronx Park ............ 3,845 9:30 | 3 of 1,000kw. 
8 Scarsdale .............. 8,845 19-02 8 of 1,000 kw. 


Scarsdale 


| 


Each sub-station is provided with a battery equipment, and pro- 
vision is made for any extensions which may be required owing to 
increase in traffic. 

Conerete is used for the high tension 'bus-bar compartments, and 
these are provided with concrete barriers to separate the lines con. 
nected to the 'bus bars. The series transformers for the measuring 
instruments are suspended from the ceiling in a row near the ’bus- 
bar compartments, and are separated by barriers. In order to obtain 
this uniform arrangement, and yet leave the front terminals of the 
oil switches dead when not in use, the high-tension lines between 
the series transformers and the power transformers are looped under 
the bus bar compartment The wiring, where bare, is of copper 
tubing, which gives an excellent mechanical construction. The 
high-tension 'bus bars are supported rigidly, but in such a way that 
expansion and contraction are possible. All openings in the bus- 
bar compartments are protected by fire-proof doors. 

The oil switches are electrically operated and are designed to 
carry a considerable overload. They are provided with pilot lamps 
to indicate at the control board whether they are open or closed, 
and the lamp circuits are so arranged that, unless the plungers com- 
plete their stroke without rebounding, there is no indication. The 
compartments are of buff-coloured brick, and the barriers between 
phases are of soapstone. | 2 „ 

Two of the sub-stations are equipped with single-phase 550 kw. 
transformers to supply the 1,500 kw. rotaries, whereas the stations 
with the 1,000 kw. rotaries have 375 kw. transformers. These have 
a normal ratio of 11,000 volts to 460 volts and are provided with 
extra taps for varying the voltage according to the drop in the 
transmission lines or according to the distribution of load among 
the sub-stations. The transformers are of the air-cooled type, wit 
terminals underneath. The airis supplied by two induction o 
driven blowers, one of which is sufficient to supply the station. hich 
rotaries are of the sextuple connection, three-phase opa. SAEC 
combines the advantages of the ordinary three-phase and six-p 
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type. They convert the alternating current at 460 volts into direct | 
current at 666 volts as stated before. 


i ircui C - | sible. j | | 
The direct-current switches and cirouit-broskers аге moia: | station, to prevent trains bridging between main sections. All direct- 


current cables are installed in tile conduit close to the tracks, except in 
some cases where auxiliary feeders join the "bus bars of consecutive 
sub-stations and supplement the conductivity of the third rail. 
These are in some localities ran overhead on the transmission 
poles. The four third rails and auxiliary feeders are joined together 
through circuit-breakers situated in small houses at intervals a'ong 
the line. 


erated. The switches and breakers are positive, rapid and safe 
in action to a degree hitherto unknown with this type of A 
A spare panel and auxiliary 'bus are provided, to which any fee iy 
or machine may be connected pending repairs on its proper panel. 
All connections are made with copper bars, thereby insuring a neat 
and effective construction. The positive feeders, after leaving the 
switchboards, are run out to the third rail in underground ducts, The 
negative leads from the rotaries run through the foundations and 
connect to an ammeter shunt which carries the entire station output. 
The negative feeders are bare 2,000,000 cir. mil. cables, which run 
out directly to the tracks in pipes. 

There are two controlling boards situated at the centre of each 
sub-station when it is extended to its final limits. A bench board 
carries the principal instruments and control apparatus and an 
upright board carries the auxiliary control apparatus for lighting, 
Ke. All panels are of natural slate, with black finish, the instru- 
ment cases being black oxidised. ; 

The electric storage battery equipment is believed to be the largest 
railway battery installation in the world. It not only 
takes care of the fluctuations of the load, but it 18 sufi- 


i i to one 
Iso designed so as to confine any trouble which may occur 
ees ОШ, thereby making interruptions of traffic as slight as pos- 


A train length section of rail is separately fed from each sub- 


The third rail is of special ballhead section, with high electrical 


conductivity. It is supported by cast-iron brackets bolted to long 
ties on 11 ft. centres. Insulators fit loosely over the top and web of 
the rail, thus allowing some vertical play. A clamp fits around the 
side and top of the insulator and is bolted to the bracket. The top 
and sides of the third rail are covered with Georgia pine. This fits 
round the rail and affords a protection against accidental contact. 


ciently large to operate the entire system under normal 
conditions for a period of one hour, in case of failure of 
the generating apparatus. Five of the batteries have 
an output of 2,250 amperes for one hour and the others 
have outputs of 3,000, 3,750 and 4,020 amperes respec- 
tively. The batteries are in buildings adjoining the sub- 


stations and are operated in connection with boosters 
and switching apparatus in the sub-station. ‘he 
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Fic. 1.—Cno88-8ECTION OF TYPICAL SUB-STATION. 


discharge is governed by a carbon regulator working in connection А plan, elevation and section of the standard pole for transmission 
with exciters and boosters, the effect of which is to make the lines are shown in Fig. 2. 


batteries discharge when there is a heavy demand for current and 
to charge when the demand is light. 

The rotaries may be started from either side. When started 
from the alternating-current side a gradual application of voltage 
is insured by taking current from several taps in the secondaries of 
the power transformers. Starting from the direct-current 'bus bars, 
the machine is brought up to speed asa direct-current motor through 
a rheostat, the positive bus being used as a source of current. 
When a speed above synchronism is reached, the direct-current 
circuits, including the shunt field, are opened and the machine runs 
by its momentum only. The alternating-current circuit is then 
closed through the oil switch and the machine runs as a synchro- 
nous motor. It is then only necessary to close the shunt field cir- 
cuit to put the machine in synchronism. These operations are 
made to follow each other rapidly, and are effected by the use of a 
special combination switch. 

The direct-current feeder system is designed to give a duplicate 
path for the current from the sub-station to the third rail. It is 


| 


The company now has 221 locomotives and cars for this service, 
85 of which are electric locomotives and 125 are all-steel, multiple- 
unit motor cars, each with a normal capacity of 400 H.P. weighing 
58 tons complete. There are 55 all-steel multiple unit trailer cars 
weighing 41 tons complete and six combined baggage and express 
motor cars, each of 400 н P. The total normal horse-power of the 
electric rolling stock is 129,400, the normal capacity of the loco- 
motives being 2,200 n.r. 

T wo classes of electric service will be established within the elec- 
trified zone. Electric locomotives will be used to haul the through 
express passenger trains while within the electrified territory, and 
epee trains will deal with all local and express suburban 
traffic. 

At Croton-on-the Hudson and North White Plains, the respective 
termini of the branches at the border of the electrified zone, great 
yards, repair shops and engine houses are being built to facilitate 
the interchange of motive power which will take place there. 

The electric locomotives which have been adopted by the New 


York Central lines for the heavy haulage work are now under con. 
struction in the works of the American Locomotive Company at 
Schenectady. ‘The design of the locomotives was proposed by the 
General Electric Co., which company also furnished the electrical 
equipment. The first locomotive of this type, known аз “ No. 6,000," 
was constructed some time ago, and was described and illustrated 
in The Electrician, Vol. LIV., p. 884, when the results of somo tests 
wera given. A view of one of the locomotives is given in Fig. 8. 
In general they are designed for high-speed passenger service, and 
embody many radical principles of construction. It will be remem. 
bered that the motors are of the bipolar gearless type, the magnetio 
circuit, the field windings and the motor fields being integral with 
the locomotive frame and spring supported, while the armature is 
mounted directly on the axle and is held centrally between the poles 
by means of the main journal boxes sliding in finished ways in the 
side frames. The pole-pieces are verti- 
cally tangential to the armature, so 
that the armature is free to move be- 
tween them with ample clearance on 
т thesides. The following are the lead- 
ing particulars : Weight of locomotive 
complete, 88 tons ; horse power rating 
of each motor, 550 н.р. at 625 volts ; 
number of motors, four; weight on 
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Fid, 2 —PLAx, ELEVATION AND SECTION 
оғ STANDARD Pore. 


driving wheels, 59°64 tons; total tractive effort at full load on motors, 
22,0001b. ; total tractive effort at starting up (assuming 25 per cent. 
tractive coefficient), 33,500 Ib.; gauge, 4ft. 83 in.; diameter of 
driving wheels, 44 in.; diameter of truck wheels, 36} in.; length 
Overall of locomotive, 87 ft. 8in.; extreme width of locomotive, 
10ft. 2in.; height on top of cab, 18 ft. 115 in.; total wheel base 
(centre of outside wheels), 27 ft.; wheel base of driving wheels, 
18ft.; driving wheel journal bearings, 14in. by 7in. diameter ; 
truck journal arings, 12 in. by 64in diameter. 
us locomotive is equipped with the Sprague-General Electric 
multiple uvit control. There are two master controllers in the cab, 
80 placed that the driver looking ahead will always have one of 
theee under his hand. The control system permits two or three 
locomotives to be coupled together in any order in which they happen 
Come, and to be operated as one unit by the driver in the leading 
cab. The control system ig semi-automatic in its action, as it pro. 
vides a check on the rate of acceleration of the train, which the 
he in cannot exceed, while he may accelerate at any slower rate if 
9 so desires. Should two locomotives break apart the control 
rurrent will be automatically and instantly cut off from the second 
f motive without affecting the ability of the driver to control the 
ont locomotive. The control system is designed for a minimum 
p Volts and a maximum of 750 volts. "The locomotive is pro- 
| 4 including an eleotric air com- 
pressor to furnish air for the brakes, whistles, bells, electro- 


inis steam passenger locomotive now in service. With a light 
trains sina develop speeds up to 75 miles per hour, and with heavier 


half of a 50,000 miles endurance test. At 
test the total cost of repairs a 
t : including some unusual expendi- 
a " uae made necessary through destruction by fire of the 

oh th locomotive was stored. Since this the locomo- 
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ВВВ 
tive has run regularly, each day covering & part of the remaining 
25,000 miles. 

The results of the races between steam trains and this locomotive 
on the testing track parallel to the main tracks of the New York 
Central lines are well known. On several occasions in the races 
with the Empire State express, the electric locomotive, from a 
standing start, could catch the steam train, go ahead, twice drop 
back and twice more overtake the coal fed locomotive, all within 
three miles. Eighty-five miles an hour is the highest registered 
speed which the electric locomotive has made in tho tests, but from 
engineering data it is probable that a speed of 100 miles per hour 
could be attained on a straight-away track. 

In addition to the locomotives used for the through express pas- 
senger service, a system of suburban mutiple-unit trains will be 
operated between the Grand Central Station and Croton-on-the- 
Hudson and North White Plains respectively.  Fire-proof steel 
motor cars of an especially heavy construction have been adopted 
for this purpose. At present 125 of these cars will be used in the 
service, but later the New York Central lines expect to purchase 
55 more. These cars will be very similar in appearance to the 
standard coaches of the company. They are thoroughly fire proof, 
and the floors are made of corrugated steel with a cement filler. 
The interior finish is made to correspond with that of the standard 
passenger coach, the steel being painted to imitate wood. 


Ете. 3.—LocomorivE ков New York CENTRAL AND Hopson River RAILWAY, 


The motor equipments on these cars consist of two 200 н.р. 
General Electric motors, both raounted on the same truck. The 
motors are governed by the Sprague-General electric system of 
multiple unit control. '1Һїв permits of any number of motor cars 
to be coupled together and operated as a single train from a master 
controller at the most convenient point in the train, or the cars may 
operate as single units hauling trailers. The weight of a loaded 
train, made up of four motor cars and two trailer cars, is about 
282 tons. For a steam train of like seating capacity, comprising a 
steam locomotive of average suburban type and six loaded cars, the 
weight is 812 tons. This shows a difference of 80 tons in favour of 
the electric train. | | 

For the above particulars of the locomotives we are indebted to 
the British Thomson-Houston Co. 


SIEMENS-SCHUCKERT ALTERNATING-CURRENT 
SERIES MOTORS.* 


BY RUDOLF RICHTER, 
(Continued from page 211.) 
II.—S»anRkLESS RUNNING. | 
Ifthe armature flux is entirely neutralised by a compensation 
winding in the neutral zone, then two E.M.F.s will be created in 
the armature windings which are short-circuited by the brushes— 
namely, the commutation voltage (which also occurs in ше 
current machines due to the commutation of the current), and the 
transformer voltage due to the periodic changes of е оар 
flux. These two E.M.F.s are the cause of the sparking at the 
brushes. | T" 
The extent of the sparking depends chiefly on the geome rica ue 
of these two Е.М.Е.в and on the current produced by them Mun 
short-circuited coils. The smaller the voltage and посв сос 
rent so much the less will bo the sparking. The 5 n 
may be reduced by resistances between the ete! ne 
mutator, but the resultant E. M. F. is practically unaflecte . 
From the Blextrotechnische Zeitschrift. Slightly abbreviated. 
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The sparking may certainly be reduced by this means, but гап | he motor overt rur f am inductions resistance decir 
never be entirely prevented. If the transformer voltage alone The ih : indi in Fig. 17. The 
i is, i ircui i the compensation winding, as m 11g 
to be dealt with—that is, if the short circuited armature coils were | in parallel wit 1 лоп ill then lag nearly 90 de 
; ; i i -circui the compensation winding will then lag пеагу g. 
entirely inductionless, then the resistance of the short-circuit current in ARE н сев, and the sum of the two 
j hich give the minimum losses at starting, will also give the behind the current Jw in the re „and he t. 
oa felony in running. The inductive resistance of the short- | will e through the armature winding and the excitation 
irenited armature coils cannot, however, be neglected, owing to the | winding Ja = Је. | 
high frequency of commutation. The non-inductive resistance of the The magnitude and phase of the resultant magne dE ie 
short-circuit coils, for which the starting losses are a minimum, will | Mr (Fig. 18) can then, by suitably proportioning р 
therefore be greater than that with which the total losses when 


ig wi : > J TTA 
running are smallest. This will be especially the case if the trans- а 
former voltage is very small (that із to say, with a low frequency of CN 
the current, but under otherwise similar conditions). The resistance 
which gives the smallest losses at starting will not, therefore, in 
many cases, give the best efficiency in running This influence is Ma 


not, however, considerable, and it can be overcome by making the 
inductionless short-circuit resistance somewhat smaller than it 
should be to give the smallest losses at starting. It should never 
be greater, on account of the efficiency. 

For the same amount of sparking the auxiliary winding already 
described would give a better efficiency than the ordinary resistance 
connections as used, for instance, by Messrs. Ganz & Co. and the 
Westinghouse Electric & Mfg. Co. This is especially true if the 
motor is provided with commutati n poles which are excited from Mr 
the main current—a recognised arrangement with direct-current 
machines. Motors which would run tolerably sparklessly and give 
a good efficiency might be constructed in this manner if they were во 
designed that the transformer voltage were comparatively small. 

On page 184 of the Elektrotechnische Zeitschrift for 1906 it is, 
however, pointed out that the greater the transformer voltage the 


smaller will the commutator be. Now the transformer voltage is Mi 
ү 
gael. 4 . . . (9 Fio. 16. Fro. 17. 24 
VR J VECTOR Diagram COMPENSATED SERIES MOTOR Fio. 18. 
where (in homogeneous units) OF CURRENTS AND with Resistance IN Vector DtacRaM or 
r,=number of commutator segments. MaGNETOMOTIVE PARALLEL WITH COMPEN- CURRENTS AND Mac- 
тх = Speed of commutator. FORCES FOR SATION WINDING FOR NETOMOTIVE FORCES 
P frequency of current MoToR SHOWN IN SUPPRESSION OF SPARKING. an Мотов 8HOWN 
Е | ; IN Fio, 17. 
L output of motor. Fio, 16. 


J =armature current. 

That is to say, that for a given frequency and motor output, and 
assuming a certain number of commutator segments and commutator 

; speed, the armature current varies 

in inverse proportion to the trans- 
former voltage and directly with 
the length of commutator. 

If the transformer voltage could 
be neutralised by an opposed 
voltage, then one would obtain 

а not only favourable conditions 
"Winding for sparkless running, but also 

ld build the armature for 

Fic. 15.—Orpixany Compensaren one CON : 

Sonia MOTOR. а smaller current, and in that way 
reduce the size of the commutator. 

It has been shown, however, that it is not possible to neutralise 

the transformer voltage by another transformer voltage in the 

opposite direction. All experiments to do so have failed, because 
as soon as the resultant E.M.F. falls to zero the turning moment 
also becomes zero. The only course left open to pursue is to 
neutralise the transformer voltage by an E.M.F. due to the rotation 
of the armature. This E. M. F. due to rotation must be produced by 

a cross-flux whose phase is quarter period in advance of that of the 

main field (excitation flux), as in the case of repulsion motors and 

compensated repulsion motors. Both the Maschinenfabrik Oerlikon 
and Messrs. Siemens-Schuckertwerke conceived the idea indepen- 
dently of each other, but at about the same time, of producing such 

a cross-flux in an ordinary series motor. The means used by the two 

firms for producing this cross flux are not identical, but we will only 

discuss those employed by Messrs. Siemens-Schuckert here. 

In an ordinary series motor (Fig. 15) the armature winding, the 
compensation winding and the excitation winding all carry the same 
current J. The magnetomotive force Ma of the armature winding 
and that of the compensation winding Mk work in opposition to one 
another, so that the resultant magnetomotive force Mr is 180 deg. 
out of phase with the current J when МА > Ma. In order, however, 
to neutralise the transformer voltage by an E.M.F. due to rotation, 
it is necessary to produce a flux which is 90 deg. in advance of the 
phase of the excitation current. Within the neutral zone, that is 
where the short-circuited armature coils are, the resultant magneto- 
motive force must be at an angle of between 90 deg. and 180 deg. in 
advance of the excitation current, in order to produce a field which 
will neutralise these two E.M.F.s. The angle will be in the neigh- 
bourhood of either 90deg. or 180deg., according to whether the 
transformer voltage or the commutation voltage is the greater. A | efficiency, but the power factor will suffer. 
resultant magnetomotive force of this nature is obtained if one The resistance in Fig. 17 might be replaced by а ‘condenser, as the 
allows either the current Jk in the compensation winding to lag ( resistance of the compensation winding is not entirely inductionless 
behind the motor current (that is the armature current Ja) Fig. 18, | (for the sake of simplicity this has been assumed in vector diagram 
or the phase of the armature current Ja to be in advance of that of ! Fig. 18). Although this would be practicable, the output of the 


tances and the number of windings of the compensating coils, be so 
arranged that the resultant E.M.F. in the armature windings 
becomes zero. | 

The second case will occur if a choking coil be connected in 
parall-1 with the armature (Fig 19). If the stray field be neglected 
then, when running, the armature current Ja will be in phase with 
the armature voltage, but the current in the choking coil will lag 
90 deg. behind. Their sum will flow through the compensation 
winding and the excitation winding, so that in this case also the 
phase and magnitude of the resultant magnetomotive force can be 
suitably proportioned by adjusting the choking coil and the number 
of compensation windings (Fig. 20). : 

If one wishes to avoid the regula: th 
tion of the resistance and of the 
choking coil, then the connections 
shown in Fig. 17 have the advan- 
tage that the resultant magneto- 
motive force is directly proportional 
to the armature current. This is 
not the case in Fig. 19, in which 
arrangement there are only small 


Fic. 19.—CoMPENSATED SERIES 
Moror wiTH CHOKING CoIL 
IN PARALLEL WITH ARMATURE FOR 
SUPPBESSION OF SPARKING, 


Fic. 20.—Vecror D1aGRAM OF 
CURRENTS AND MAGNETO- 
MOTIVE Forces For Fira. 19. 


changes in choking-coil current because the motor voltage is 
constant. On the other hand, the arrangement shown in Fig. 17 
has the drawback that the efficiency of the motor is somewhat 
smaller, whereas that shown in Fig. 19 has but little effect on the 
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r being very small compared with the motor output, we 
oot £o aay bartha: into the matter here, as, though both this 
arrangement and those shown in Figs. 17 and 19 have been 
thoroughly tried by Messrs. Siemens-Schuckert, they have been very 
little used up to the present. | i 

In the case of the arrangement just described, the necessary flux 
is produced from the armature winding and a stator winding in 
common, as in repulsion motors and compensated repulsion motors. 
This flux can, however, be produced from the stator by a special 
winding, either by connecting the auxiliary winding in parallel with 
the whole motor (Fig. 21), or in parallel with the armature alone 

ig. 23 
fte, be and 24 show the vector diagrams corresponding to 
Figs. 21 and 28 for a motor without any losses, but with a stray field 


Excitation 
Winding 


Auxiliary 
Pole 
Winding 


Fio. 21.—CowrENSATRD SERIES Motor wirH AUXILIARY Porz WINDING 
IN PABALLEL WITH MOTOR FOR SUPPRESSION oF SPARKING. 


The signification of the letters on the vector diagrams is as follows :— 

Е, - voltage across the excitation winding. 

er voltage across the compensation winding. 

е = armature volts due to stray field. 

E, = back E. M. F. in armature. 

E, = armature voltage 

K- teriuinal voltage of motor. 

=current in the series winding (this is nearly equal to the 

motor current as the current in the shunt circuit is very small). 

f=negative value of the cross-flux (the shunt winding must be 
80 arranged that the cross-flux is in the opposite direction to f, in 
order to neutralise the E.M.F. in the short-circuited armature coils). 


Р 
Fia, 22. — VEcron. DIAGRAM ғов Motor sHown IN Fic. 2]. 


The voltage at the terminals of the auxiliary winding determines 
the phase of the cross-field, which always lags approximately 90 dég. 
behind the applied voltage, according to well-known laws of alter- 
nating currents, however great the magnetomotive force of the com- 
pensation winding may be made. The phases of the cross-field f 
shown in Figs. 22 and 24 are the limits that can be obtained with 
tho different methods of connecting the auxiliary winding. Any 

direction of the cross-field within these limits could be 


Excitation 
Winding 


Compensation Auxiliary 
Winding Pole 


l uch arrangement as shown in Fig. 22 be used. 
however oe value for the phase of the cross-flux in Fig. 22 is not, 


» sufficient in most cases (especially when tho periodicity is 
or less), the phase in line with 


of motor current; this ig specially apparent when the load on 


006, it is possible to obtain the correct phase of the cross-flax 
pp in load, ut this has a detrimental effect on tho efficiency 


by inserting an inductionless | 


In order to do away with this defect Messrs. Siemens-Schuckert 
produce the cross-field by means of an auxiliary pole in the 
neutral zone with mixed excitation (series excitation and shunt exci. 
tation), but care is taken that the two windings have little or no 
influence on each other. An arrangement of this kind is shown dia- 
наша in Fig. 96. The armature field is entirely neutralised 

y the compensation winding. The series winding H, which is on the 
auxiliary poles, is excited by the motor current to such an extent 
that it produces a field which induces an E.M.F. in the short cir- 
cuited armature windings such as nearly to neutralise the commu- 
tation voltage. The shunt winding N excites a field which neutra. 
lises the transformer voltage and а small part of the commutation 


Fia. 24.—Vector DIAGRAM FOR Motor £HOWN IN Fia. 23. 


voltage. This is also on the auxiliary poles and is connected in 
series with a choking coil which has the object to throttle as much 
as possible the current in the shunt windings which is induced by 
the winding H The flux due to the series winding H will increase 
as the resistance of the choking coil increases. 

The arrangement shown in Fig. 27 is more practical and simpler. 
The slots in the stator are assumed to be equally spaced, as with 
three-phase motors; only those slots which are in the neutral zone 
are shown. The compensation and excitation windings are not 
shown, to avoid complicating the diagram. The series turns of the 
auxiliary pole only occur on one tooth of the stator (in the neutral 
zone), whereas the shunt windings occupy several teeth (in Fig. 27 
three are shown). | NS 

It is important, with this arrangement, that the series winding 


Compensation 
Winding 


Transformer | 


Fie, 25.—СомрЕКВАТЕР SERIES Motor wirta ADJUSTABLE AUXILIARY 
WINDING РОВ SUPPRESSION oF SPARKING. 


should lie within the shunt windings, so that the shunt winding 
cin enclose the whole of the field due to the series winding, and no 
inductive action, or at the most only very little, will be exerted on 
the shunt winding. 


Compensstion 


Winding 


Choking Coil 
Fic. 26.—Comprnsatep Sentes Morcn WITH SERIES AND SHUNT 
WINDINGS roa SuP»assstoN or SPARSING 


A more perfect arrangement, however, is shown on Fig. 28. A 
definite path lying within the shunt winding is determined by pro- 
viding the teeth on each side of the auxiliary pole with series 
windings. The windings are so proportioned that the flux can only 
take the course indicated by the thin lines in Fig. 28 T 

The flux of the shunt winding is shown by thin lines. With t : 
arrangement, therefore, the flux of the series winding and that B 
the shunt winding can be independently excited in the neutr 


zone, во that the commutation voltage and the transformer voltage 
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voltage,* as shown in Fig. 82. A further E. M. F. is introduced into 
the shunt circuit of the crose-flux excitation by a transformer, T, 
which, if it be considered by itself, would produce a flux in the 
auxiliary winding Л, which would neutralise the commutation 
voltage. The vector diagram for this arrangement is shown in 
Fig. 38. | 

The voltage in the auxiliary winding is the sum of the termina 
voltage K and the voltage Er of the transformer T. The current 
i, in the auxiliary winding (perpendicular to E.) can. be divided into 
the two components 1; (perpendicular to К) aud îr (perpendicular 
to Er). іт is approximately proportional to the arm моге current 


can be neutralised separately. This is absolutely impossible with 
the arrangement shown in Figs. 21 and 23, and only to & certain 
extent possible according to Fig. 96. The winding shown in Fig. 28 
can be very much simplified, as Fig. 99 shows. In that figure the 
large circles indicate those conductors of the compensation winding 
which are to be completely neutralised by the armature flux, and 
the small circles represent the conductors of the series winding on 
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Fic. 31.—DradnM or SERIES AND SHUNT WINDING FOR PREVENTION 
or INDUCTIVE EFFECTS, 


Fro. 27.—AÀ BRANGEMENT OF SEBIES AND SHUNT WINDING FOR THE 
PREVENTION or Inpuctive Errors. 


and neutralises the commutation voltage at practically all loads, 
while i, neutralises a part of the commutation voltage and the 
transformer voltage. The method of producing the cross-flux, 
according to Fig. 82, is quite as effective as the mixed excitation, 
and at least as simple for the motor. Generally speaking, however, 
the mixed excitation is advantageous in so far that the transformer 
T is not required (although this transformer has only to be capable 
of & very small output). 

In the mixed excitation of the auxiliary pole, and in the arrange. 
ment shown in Fig. 32, we have, therefore, two methods of 
neutralising the commutation voltage at all loads, ав in direct- 
current motors. The transformer voltage can also be neutralised 
at practically all loads by means of an adjustable shunt winding ; if, 


C | 
Winding | : 
a | 


C) , 8 7% 


the auxiliary pole. The direction of the current is shown in the 
usual way by dots andcrosses. The direction of the current in the 
series windings in the slot a is, as will be seen, opposite to that in 
the compensation winding. The series winding in the slot a can, 
therefore, be omitted, and the number of compensation windings be 
reduced, with the result that we get the simple winding shown in 


Compensation 
__Winding — —— 


Fic. 82.— CuMPENSATED SERIES MOTOR FOR SUPPRESSION OF SPABKING. 


Fic. 28.—DiAGBAM оғ SRRIEB AND SHUNT WINDING FOR PREVENTION 
or Reactive (INDUCTIVE) EFFECTS 


however, it is desirable to avoid adjustment on the shunt winding, 
then the transformer voltage can only be entirely neutralised at one 
particular selected load ; at all other loads it will be less perfectly 
neutralised, but quite sufficiently so that a correctly-designed alter- 
nating-current series motor differs very little, if at all, in the matter 
of sparking from a direct-current motor. ; 

As the phase of the shunt circuit flux must be 90 deg. apart from 
that of the excitation current, the correct phase when the shunt 
winding is put in parallel to the whole motor, could only be 
obtained if the power factor of the motor were nearly 1. It is 
therefore better to connect it in parallel with the armature, because 
the armature voltage and excitation flux are practically in phase If 
this is not sufficiently the case, then it must be arranged that а 


Fig. 80. The space saved on the series windings in the slot a can 
be used for shunt turns, which latter are shown in Fig. 80 by 
thin lines. 

Fig. 81 shows still another arrangement of winding, in which, 
also, the series and shuntturnsdo not mutually influence one another. 


Fic. 29.—SrwPLIFIR р WINDING or Fic, 28. 


The compensation and the excitation windings are not shown, 
to avoid complicating the diagram. The flux is shown, as before 
by dottedlines. An explanation of this diagram would be superfluou в, 
It should be mentioned that this arrangement has the disadvantage 
that it can only be uscd with an armature having only two sets of 
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Fic. 30.—SiMPLIFICATION OF WINDING IN Fic. 29, Fig. 33.—Vector’ Diagram ғов Moror 1ч Fie 32 
brushes and multipolar wave winding. The arrange 
in Figs. 26 and 80 hold good for all s e i оте N 
When reversing motors with mixed erose- field excitation, only the 
excitation of the main poles is reversed ; the direction of current in 
the armature, in the compensation winding and in the shunt wind- 
ng o the cross-field, is not changed. 
esides the mixed ercitation of the cross-field Messrs. Siemens- 


Schuckert use another means for neutralising the commutation ' »The same result can be ob'ained by using a series transformer. 


small part of the commutation voltage is counteracted by the shunt- 
winding flux. The shunt current is only a few per cent. of the 
motor current (in the standard design about 1 to 5 per cent.), and 
therefore has an inappreciable effect on the power factor. We sh 
see later, however, that there is a method of obtaining a power 
factor of 1 with series motors. 
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It should be mentioned here that the cross-field should vary in the 
same way as the transformer voltage, if this latter is to be completely 
neutralised. This condition is, however, only fulfilled when the 
terminal voltage of the motor is a simple sine function of the time. 
A terminal voltage having a sine form is therefore the most favour- 
able for sparkless ranning. This holds good both for series motors 
and for compensated repulsion motors. А 

If we compare the method of preventing sparking in M essrs 
Siemens-Schuckert’s series motor with that of the compensated 
repulsion motor, then we find :— 

1. With the series motor arranged as Figs. 17 and 82, or with 
mired excitation of the auxiliary pole as in Figs. 27 and 81, the 
commutation voltage can be neutralised at any load, which is not 
possible with compensated repulsion motors (at least for the main 
current brushes as in Fig. 85). 

2. In the case of a series motor with mixed excitation of the 
auxiliary pole the transformer voltage can be neutralised for prac- 
tically all conditions of load if the excitation of the shunt winding, 
which only carries a very small current (a few per cent. of the 
main current), is correspondingly regulated. 

With a compensated repulsion motor the transformer voltage can 
only be entirely neutralised at synchronous speed,* even if the 
terminal voltage and strength of excitation current are regulated 
at the same time (with series transformer according to Winter and: 
Eichberg). 


Transformer 


Fie. 34.—Compensarep Serres MOTOR WITH Series AND ADJUSTABLE · 
Suont WINDING FoR Suppression oF SPARKING. | 


3. The eross-flux of the series motor is always directly propor- 
tional to the motor current in diagram Fig. 17, and therefore, , 
increases without any special regulation to meet the load. This 
does not apply to the compensated repulsion motor. 

In a series motor with mixed excitation of the auxiliary pole, but 
without regulation of the shunt winding, and connected as in 
Fig. 32, the cross. flux for neutralising the transformer voltage 
remains practically constant, as in a compensated repulsion motor. 
In order entirely to neutralise the transformer voltage the cross-flux 
with constant terminal voltage must increase with the torque, the: 
more rapidly the less the motor is saturated. It will be desirable, 
therefore, in the case of each motor to saturate the iron as much as 
possible (if it is not wished to regulate the voltage of the shunt 
winding), in order to neutralise the transformer voltage at varying 
loads as perfectly as possible. 

If we neglect the commutation voltage, which will be to the 
advantage of the nd repulsion motor, then this motor, 
would be equally good in the matter of preventing sparking with | 


Fic. 35.— DIAGRAM or СомгЕКБАТЕр RETULS1iIõN Moron. 


the series motor with mixed excitation of the cross-field, but without 
a „ation of the shunt circuit, or arranged as in Fig. 32, if it were 
ih AY for the compensated repulsion motor to be provided 
Ме t excitation brushes, b (Fig. 85). The commutation at the 
аа ле b is, however, only perfect when the motor is 
кең, Ап, therefore, be safely asserted that Messrs. Siemens-Schuc- 
a M. motor, when arranged as in Figs. 17 and 82, or Figs. 27 
motor in g o Perior in every respect to the compensated repulsion 
rin the matter of sparkless running. 


(To be continued.) 


— 


t repulsion motor will, therefore, spark badly at a 
h Pues. igh speed, because the cross-field sant: be suppressed. 
; piemens-Schuckert’s series mctor, however, it is only 


necessary to interru i it is onl 
; pt the shunt excitation t t 
not desired to regulate the cross-field. on to prevent sparking if it is 


ligh The compensated mue 
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SELECTION AND TESTING OF MATERIALS FOR 
CONSTRUOTION OF ELECTRIC MACHINERY.* 


BY PROF. J. EPSTEIN. Е 


It will readily be conceded that the selection and testing of all 
materials necessary for the construction of electric plant and 
machinery as well as the testing of the complete machine or ap- 
paratus before putting into regular service is of the utmost impor- 
tanc^, both to the user and manufacturer. As a rule the purchaser 
of the machinery is only able to carry out tests with the finished 
article, while the manufacturer, on the other hand, is not only in a 
position to test it step by step during its construction, but also to 
exercise control over the quality of materials used, either accepting 
or rejeeting them according to their suitability or otherwise for the 
purpose in view. 

The material which plays the most important part in the con- 
struction of electrical machinery is copper, which must be used in its 
purest state in order to obtain a good conductivity. 

The cross-section of round wire is generally obtained by means of 
& micrometer. In cases where the diameter is very small weighing 
may be resorted to. With wire of a section other than circular 
allowance must be made for the rounded edges. From a large 
number of readings taken in the author's laboratory it was found 
that for the usual sizes of copper strip the cross-section may be 
taken as equal to (Л — 0:85) x b, where / and b represent the greater 
and smaller axes of the strip in millimetres. 

The conductivity of copper being dependent on its purity, and the 
manufacture of pure copper having long been practicable, it follows 
that no great improvement in high conductivity drawn copper is 
to be anticipated in the future. Therefore, although copper wire 
and bars are the most important materials in dynamo construction, 
the determination of their qualities presents little difficulty in the 
laboratory, as but few tests are required for this purpose. 

The specific conductivity of cast copper may, on the other hand, 
vary from about 40 to 85 per cent. in the Matthiessen scale. When 
а young laboratory assistant finds the conductivity of a piece of cast 
copper to be 85 per cent. ho would be likely to consider it excellent, 
but if the experienced workman detects porosity he will rightly pro- 
nounce it bad; in such a case, as in many others, one is apt to be 
misled by a purely physical test made in the Jaboratory. 

Resistance materials, like German silver, mangauin, &o., show 
evon greater variations than copper, the specifix resistances varying 
from 0°8 to 0 8 unit. | 

In contrast with copper, where the purest is the best, the quality 
of iron is by no means always depreciated by the introduction of 
foreign elements. On the contrary, there is great scope for improve- 
ment by introducing other substances, such as carbon, silicon, 

uminium, &o. . 

As long as the magnetic flux is constant, permeability alone is of 
impor:ance, Although there are some kinds of cast iron or cast 
steel which are practically non-magnetic, one can as a rule obtain 
from every good foundry cast iron suitable for electric machines. 
The higher the permeability and the higher the point of saturation 
the better, of course, the iron. In designing the machine for a given 
flux, both iron and copper will be saved and efficiency will be gained 
by using en iron of good permeability and having a high degree of 


| saturation. If, however, after construction the iron proves better 
in these respects than was expected, it will be too late to take advan- 


tage of this, as the structural details of the machine will have been 
settled. The speed of motors will be less than the required speed, 
which will have to be compensated for by introducing an additional 
resistance, while with dynamos it will be necessary to vary the 
field resistance. Therefore, to use iron of better magnetic quality 
than one ordinarily expects only leads to trouble and expense. 

Fig. 1 shows the magnetisation curve for a good and for a bad 
quality of cast iron, and the same for special cast steel, as observed 
in the author's laboratory among the samples received for regular 
test. The difference between the curves seems very small with the 
cast steel; the magnetisation, for instance, for 50 ampere-turns per 
centimetre varies by only a few per cent. But the chief point of 
interest is the number of ampere-turns required. for a given B, 
which, for instance, for B- 17,000 lines per square centimetre, 
differs by 40 per cent. for the two samples of steel. 

It is important in comparing the materials and factors of safety 
to refer to the right factor. In investigating the permeability of 
ordinary cast iron the author would recommend, as a characteristic 
figure, to take the number of ampero-turns per centimetre required 
for B=9,000, and, as regards special stecl, those required for 
B=17,000. тер . 

Besides the physical laboratory tests, the mechanical inspection of 
cast steel is very important. 1 

Although avery 8 and electric property of tho iron sheets 
used in the construction of armature or transformer cores plays its 


* Abstract of а Paper read before the Institution of Ele :trical Engineers 
November 22nd. X 
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part, yet the permeability and the saturation are not of such im- 
‘portance, as it is necessary to work with a low saturation of the 
sheets in order to avoid losses and heating. Extra high saturation 
will be found in the teeth of continuous - current dynamos. As some 
special stampings give less hysteresis and eddy current losses, they 
may be worked at a higher degree of saturation. Unfortunately 
they possess a poorer permeability thau the old class of starnpings. 
In Fig. 2 the upper eurve is the magnetisation curve found for an 
ordinary stamped sheet, while the lower curve is that for a modern 
sheet of special alloy. — a 
The hysteresis can be measured by taking the magnetisation curve 
through a complete cycle, and the eddy current loss, by measuring 
the specific resistance of the material directly by a Wheatstone 
bridge; but the modern and better practice is to measure the total 
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Ampere-burns per cm. 
Fic, 1.—MaaNETISATION CURVES FOR CAST-IRON AND CAST-STEEL 
or DIFFERENT QUALITIES. 


losses due to hysteresis and eddy currents together, the sample being 
tested under working conditions. By varying the frequency the well- 
known straight line curves are obtained which discriminate between 
the losses due to hysteresis and eddy currents at constant induction. 
Some years ago ironworks were not accustomed to test iron sheets 
for dynamo work. When they tried to do so they found that their 
results rarely agreed with those of the dynamo manufacturer, on 
account of the variety of methods and of their complication and in- 
accuracy. It was, therefore, important that the manufacturer and 
consumer should mutually agree upon a method of testing which 
should be as simple as possible. To settle this the Verband Deutscher 
Elektrotechniker appointed a committee which decided to adopt the 
wattmeter method. When samples of iron were sent to laboratories 
‘of different firms it was found that the losses.measured for one in- 
duction and one frequency agreed fairly well but there was great 
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Ampere (urne per ст. 
Кто. 2.—MaoNETISATION Curves or Inox SnHgkTs. The upper curve 


represents an ordinary stamped sheet, th , 
sheet of special alloy” pe | eet, the lower one is that of & modern 


trouble as soon as an attempt was made to draw the straight line 
curves for separating hysteresis and eddy currents. Therefore, 
although we knew that in order to obtain the exact characteristic of 
iron it was necessary to test it at least in two particulars—namely, 
for hysteresis and eddy currents—we sbandoned the attempt and 
decided instead to take as a characteristic the loss measured with 
B=10,000 lines per square centimetre and 50 ~. In the German 
rules this value is called the “ figure of loss” (verlustziffer). The 
adoption of this standard has proved very useful during the last few 
years. Since the eddy currents decrease with rising temperature, 
the figure of loss was determined for a standard temperature of 
30%. The commercial 0:5 mm. sheets made the last few years 
changed by about 0:2 per cent. for each degree centigrade, while the 
modern sheets show practically no variation. Fig. 3 shows this 
ratio as found for sheet iron of two different alloys. 

For practical work it is best to make use of a diagram which 


shows the losses per kilogramme at different c». To present а com- 
parison of the old with the new kind of iron sheets, the diagram 
(Fig. 4) has been drawn. The curves are plotted for 50 ~, and the 
lower one is that for a modern sheet of special alloy, while the 
upper curve represents a sheet which was until lately considered as 
being of first-rate quality. | А 

Ageing is defined by the German rules for iron as the percentage 
variation of the figure of loss caused by keeping the sample at a 
temperature of 100 deg. over 600 hours. Ageing is only due to the 
rise in value of the hysteresis. There is no difficulty in obtaining 


‘Figure of los 
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Fic. 3.—SnHowiso Ratio BETWEEN GERMAN “ Ficure or Loss" AND 
STEINMETZ CORFFICIENT FoR Iron SHEETS or Two ріғғЕкЕКТ Composi- 
TIONS. | 


ordinary stampings, whose ageing will be within a maximum of 
15 per cent. 

The testing of the resistance of insulating materials used in the 
construction of dynamos is not so important as might appear. The 
old-fashioned axiom that high resistance insulation was a guarantee 
for good quality, whieh formerly proved right for special cases, 
does not now hold good. Insulation difficulties are scarcely ever 
due to low insulation resistance, but more often to surface leakage, 
o may be avoided by using only dry materials, and by suitable 
design. 

It is necessary, however, to test all insulating materials for dis- 
ruptive strength, and this constitutes, for high-tension work 
especially, the most important electrical test. Nevertheless, the 
more experienced one becomes in the practical testing and theory 


[od 


Fro. 4.—Cunrve or Losses ғов AN ORDINARY (NorMAL) Inox SHEET AND 
FOR AN [RON SHeet or SPECIAL COMPOSITION. 


of disruptive strength the more difficult it appears to obtain 
accurate figures which are comparable with those of dtherinvestigators. 
Most of the high-tension insulating materials, like micanite pro- 
ducts, varnish cloth, impregnated paper, &c., are not at all homo- 
geneous. The larger the test piece the greater will be the number 
of weak points covered, and the greater is the probability of obtain- 
ing specially low values. To prove this the author tested two samples, 
A and B, of the same material. A was tested with an electrode of 
50 x 8=150 em.? and the average piercing pressure was 7,000 volts. 
Of B, different samples were tested with an electrode of 50 х 62 
=8,100 cm.3, and the piercing point was found at 4,000 volts. 
_ The effect of increasing the area of the test piece is.not only to 
increase the probability of detecting weak spots, but the increase in 
the capacity of the electrode also has the effect of lowering the 
piercing pressure. We proved this to our satisfaction by testing to 
piercing point a sheet of varnish cloth with an electrode of 4 em.“, 
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and then repeating the test with condensers in parallel with the 
electrode. In the light of these experiments a standard electrode 
was adopted by the author's firm for testing dielectric strength, 
which for practical reasons was taken at 25 x 25 625 cm. 

The importance of testing most carefully mica tubes for high - 
tension machinery cannot be too much emphasised. In the Felten- 
Guilleseume-Lahmeyer laboratory every mica tube is tested up to at 
least double the working pressure, the tube being covered with tin- 
foil and filled with metal rcds and the heating effect of dielectric 
hysteresis noted under the same conditions. Our standard practice 
is to fill up the tubes with iron rods and to cover them in such a 
way that the exposed portion of the tubes equals 20 per cent. of the 
length under test. | 

The author is of opinion that special precautions are sometimes 
necessary to guard against the formation of nitric acid in mica tubes. 

In testing carbon brushes the most important details to be con- 
sidered are durability, absence of any vapours developed through 
heating, smoothness of running, low friction and low wear and tear, 
and also the homogeneity of the carbon. 

As to electrical features, a high surface resistance may be an ad- 
vantage in a high-voltage machine, but the reverse in a low-voltage. 
For Воз овор work low-resistance carbons give bad commuta- 
tion, the brushes being apt to heat, due to parasitic currents, and to 

w at apparently normal current-density. As this phenomenon 
is not due to machine voltage itself, but to the voltage of reactance, 
the difficulty will diminish with the voltage of commutation. To 
allow the use of low-resistance brushes for machines with high com- 
mutation voltage a sort of laminated brush has been proposed with 
exceedingly low resistance in the direction of the main current and 
high resistance in the cross-section. Excellent carbons of this sort 
have been placed on the market by a British firm. 

The chief details to be considered in the electrical testing of com- 
plete electrical machines are insulation, temperature rise, efficiency, 
regulation, commutation and power factor, both for different loads 
and for overload. 

In dynamo practice as a rule the result of poor insulation is not 
the loss of energy but the production of an “ earth," with the pos- 
sibility of shocks to those in attendance, the disturbance of tele- 

one apparatus, &c., and the risk that in time it may cause a 

down due either to local heating or to electrolytic action. A 
great improvement was effected by using fibrous materials, such as 
leatheroid, in connection with low-tension and especially with 
continuous-current dynamos, on account of their elastic and 
mechanical енн а Mica insulation, which is indispensable for 
high-tension machines, is excellent when used in thick layers, but 
on account of its inflexibility and brittleness it is not at all suitable 
for use in thin layers, especially when it is necessary to bend it. 

The probability of the occurrence of surges in a plant of given 
output increases with an increase in voltage. Although from this 
point of view the factors of safety to be taken ought to increase with 
the voltage, in practice the opposite is actually found to be the case, 
this being due to mechanical and electrical reasons. A certain 
thickness of insulation is necessary in order to gain mechanical 
strength and stiffness, and it is not good practice to use mica tubes 
thinner than 2mm., otherwise they will not stand the mechanical 


Thus at lower pressures the factors of safety are unnecessarily 
high, simply on account of mechanical reasons. The ratio between 
the thickness and the piercing pressure increases with the former. 
Consequently, to increase the factor of safety to a given amount will 
affect the construction of a 10,000 volt machine much more than 
that of & machine of 5,000, not to mention the difficulties which 
arise owing to the excessive space in the active zone taken up by 
insulation of great thickness. We require for our mica tubes a 
safety factor of 5 or 10, in order to ensure safety against accidental 
Weakness of the material For tbis reason an additional thickness 
must be adopted which, as will be easily understood, will not in- 
crease the factor of safety of thicker tubes to the same extent as that 
of thinner tubes. 

Again, the weak point of an extra high-tension machine is often 
not to be found in the insulating tubes themselves, but at the ends 
ST the slot. This space for a given pattern is about the same 
h a 1,000 as in a 10,000 volt machine, therefore the factor of safety 

y decreases as the voltage increases. 
vol nother weak point which becomes ыра; with the rise in 
nea the electrical stress between different layers of the single 

Бе i number of coils being usually fixed by the number of 
he : @ stresses inside the coils increage with the voltage, and 
us ore the factor of safety also diminishes in this direction as the 

"аве Increases. Accordingly the test pressures ought not to be 
by th Wace for all voltages, and the following rules, drawn up 
latio 9 verband Deutscher Elektrotechniker for the testing of insu- 


tical value E es and transformers, appear to be of the best prac- 


For under 5,000v te i 

, . st pressure applied f hr. 2P 
- from 5,000 to 10,600v. а s Epes for а P 5.000 
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In first-class works, however, the finished machines are tested at 
а higher pressure than is provided for by those rules, and the single 
parts are tested, before being fitted, at а still higher pressure. 

As regards the risk to the machines in carrying out high- tension 
tests, nothing need be said in reference to the damage which might 
happen through setting up an arc and burning both conductors and 
insulation, but discussions have arisen as to whether the risk of a 
breakdown is increased by applying a high electric stress during a 
certain time. As far as the author's own experience goes, he has 
never held the view that a high-pressure test woakens a dielectric 
in the same manner as excessive mechanical stresses weaken an 
elastic metal. It often happens that a material stands a few 
minutes’ test and then suddenly breaks down. This is generally 


due to a puncturing, or in some cases to a carbonising, effect. It is 


advisable not to exaggerate testing pressures, but rather to seek 
safety in well selected and tested materials and in careful and 
thorough construction. The object of putting the finished machine 
under a pressure test before starting up would then be to detect any 
accidental fault which might possibly have arisen during transport 
or erection. In all cases the conscientious building up of the machine 
on the part of the designer is a better guarantee than the voltage 
test made on a newly erected machine. It must be borne in mind 
that this latter takes place under the most favourable circumstances, 
while on the other hand an experienced designer will consider the 
unfavourable conditions which may arise in actual practice. | 
With a well-designed machine the factors of safety are, of course, 
not taken against pressures which may arise in actual practice 
under ideal circumstances, but against pressures which may be 
met with in actual practice under unfavourable circumstances, and 
would differently affect the various parts of the machine. Above all 
the factors of safety are chosen to prevent troubles which might 
lower the insulation value, such as dust in central stations, moisture 
in mines and deposits in rooms with very moist atmosphere, &c. 
Ten years ago good machines used to run without any appre- 
ciable rise of temperature, due to the fact that experience in those 
days as regards commutation, regulation, materials, &c., being 
limited, disproportionately high factors of safety were taken. The 
machine was considered faulty if any part of it heated up beyond 
80°C. or 40°C. At the present day the only reason why we are in- 
terested in the temperature is the harm it may ultimately do to the 
machine, and especially to the insulating material. From experi. 
ments made on samples of cotton-covered wire by the National 
Physical Laboratory of Great Britain, 125?C. was taken as au 
approximate safe limit. With an engine-room temperature of 85 C. 
there would thus be left a margin for heating of about 90°С. OP 
The temperature of the outside of the machine is easily measured 
with a thermometer, and in making special researches the inside 
temperature can be measured by a thermo-junction, & method, how- 
ever, which is impraeticable for actual work. The temperature 
inside the coils variés to a great extent with the construction. ` Ac- 
cording to theregulations of the Verband Deutscher Elektrotechniker 
the average heating of magnet coils is measured by this method. A 
mean temperature rise of 60°C. is permitted, which corresponds to 
an increase in the resistance of 24 per cent. This mean value also 
corresponds, as a rule, to a temperature rise of 40°C. at the exterior, 
measured by a thc rmometer. | 
With armatures there is no material difference between the inner 
and outer temperature, since the winding consists only of a very few 
layers. Consequently it is not worth while to go to the inconvenience 
of indirect temperature measurements with direct-current armatures, 
particularly since the measuring of the resistance becomes com- 
plicated and inaccurate, especially in the case of series. parallel 
armatures. The German regulations therefore provide in these 
cases for thermometer measurements. They limit, however, the 
permissible temperature rise to 50°C. 


(To be concluded). 
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INDUSTRY AT HOME AND 
ABROAD. 

The subject taken by Dr. C. V. DRYSDALE on which to 
address the students of the Institution of Electrical Engineers 
was of a rather dispiriting kind. Self-examination at times is, 
no doubt, good for most of us; but at the beginning of one's 
carcer there is not much to examine, apart from which we 
doubt if the engineer is the one to whom that examination 
should be chiefly applied. The student is possessed of some 
enthusiasm if he has any love for his work, and this enthusiasm 
is apt to become damped quite quickly enough in actual work 
without presenting him with a somewhat dismal picture at the 
start. | 

Although we feel the student might have been spared, we 
think that Dr. DryspALe’s address will be read with interest 
by many engineers who are no longer students, and therefore 
we give an abstract of it on another page. The subject is by 
no means now, but the treatment is rather broader than that 
to which we have been accustomed. The unsatisfactory posi- 
tion of tho electrical industry in this country in the present 
and in the past has been a favourite subject of late years, and 
the general outcry has been that this position is due to 
England’s neglect of science. 

Dr. DRYSDALE enumerates the following causes: (1) State 
action, such as protection and subsidising, patent laws, stan- 
dardising and research; (2) relation between capital, labour 
and science ; (3) education, primary, secondary and technical ; 
(4) manners aud customs, such as combination or isolation, 
apprenticeship, attitude to new and foreign inventions, in- 
fluence of amusements, &c. 

State action is one of those vexed questions which are mixed 
up with politics instead of being left to those who know some- 
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thing of the principles involved, and therefore it is better left 
alone ; it is, however, only one of the factors and probably 
by no means the most important, except as regards State 
assistance for standardising and research. 

. The relation between capital, labour and science is complex, 
but not more so in this country than elsewhere. The relations 
between capital and labour are widely known, though not 
always appreciated by labour at their true value. But the 
true position of science in relation to capital is generally far 
from realised. As a rule, the engineer receives the blame for 
any want of enterprise. There is not much doubt, however, 
that the engineers in this country are quite as capable as those 
of any other country, given equal opportunities, But, as a 
matter of fact, the initiative very rarely rests with the engi- 
neer, for he is actually the servant of capital It is the 
capitalist, or representative of capital, who decides whether 
the policy of an undertaking shall continue on the same lines, 
or whether any. investigation, unremunerative for the time 
being at least, shall be carried out. It is, therefore, the 
capitalist who should be brought to task rather than the 
engineer. 

Perhaps the most important point brought out by Dr. 
DRYSDALE is the advantage of combination. Possibly it is 
the spirit of independence, which is essentially British, that 
makes so many men run a “ show ” of their own in preference 
to working in with anyone else. The natural result is keon 
competition. This in itself would not so much matter were it 
not that the cost of production must always be groater in 
small works than in a large concern. As an example, Dr. 
DRYSDALE mentions that in 1904 he was only able to find in 
the U.S.A. four separate makers of electrical plant, others 
having been really absorbed by one or other of the great 
companies, whereas in Great Britain he found no less than 40 
makers of motors and generators. This, of course, means 40 
designs, 40 sets of patterns and 40 engineers, instead of four 
or five, and with a smaller market than is available in America, 
Naturally the margin for profit must be much less, and the 
possibility of carrying ont investigations which may or may 
not be remunerative is reduced to a minimum. Not only is it 
difficult to compete by manufacturing what may be regarded ' 
a8 stock articles of the moment, but there is almost a certainty 
of being left badly behind in any new developments. 

here is one point about all such discussions that is a little 
unsatisfactory— namely, that tho criticisms are always made 
by those who are not connected with manufacturing. The 
manufacturer appears to be so modest in character that he 
expresses no opinion on these matters, although he is obviously 
in the position to know more about them than othor people. 

e most he does is to complain of bad times, which is un- 
fortanate, for if anything is to be accomplished it will be 
gained most readily by a discussion of the problem by those 
whom it most directly concerns. 


— — — 
REVIEWS. 


(Copies of the underm 
f entioned works can be had from The Electrician Office, 
ret: ба receipt of published price Add 5 per cent, for abroad or for foreign books.) 


and neat table, well suited to remind from time to time the 
engineer, whose speciality lies in a different field, of the various 
single-phase motors. The reader may at the same time learn 
the names of the different types which Mr. Fynn suggests, 
and we do not think that he will find over-much difficulty in 
making most of Mr. Fynn’s nomenclature his own, 

On the first page the author gives us to understand that he 
expects criticism, and that out of a controversy some final 


excitation, the “ series 
motor” one with variable excitation, Though originally meant 
to define machines where the field coils are “in shunt” or 
in series” with the armature, one may fall in with Mr. 
Fynn's suggestion, the designations standing for :—* with 
characteristics similar to Proper shunt and series motors,” 
and thus apply the names generally for such machines. It is 


might be reversed, or perhaps the word “com ounding ” 
chosen instead of “ compensating ” for “ equalising the reactive 
| ' an expression used in a similar sense with 
alternators. But if once agreed upon and adhered to by others 
Mr. Fynn's suggestions will be a right. 

The author uses the words ‘separately excited“ and “ self- 
exciting " motors, the former deriving its excitation directly 
from the supply, the latter creating its own field by current 
flowing in the armature. One can imagine cases where it 
would not be easy to separate both clearly, putting on a “ self- 
exciting" motor some field winding so arranged as to assist 
the armature in producing the field. 

À large part of the book is devoted to the abolition of the 
words “repulsion motor.” We may agreo with the sentence on 
page 6: “ Ampére very correctly restricted his rule to parallel 
circuits, and the author can see no reason for altering this now 
by describing as ро ' the effect responsible for the 
operation of a particular type of single-phase motors in which 
there are no interacting parallel circuits.” In a way Mr. Fynn 
replaces the old name by the words “ induction motor," defined 
as a machine the rotor of which receives its energy by induc- 
tion. Perhaps one might feel a little sorry for having the 
meaning of an "induction motor” extended to machines with 
commutators, but one surely can get used to it as well as to 
the expression * conduction motor," a machine in which the 
energy is conveyed to the armature by “conduction.” Thero 
may be different opinions on the suitability of the various 
expressions, but there is undoubtedly one good thing about 
Mr. Fynn's names: in making up one's mind if a certain type 
is а series or shunt, a conduction or induction, a separately- 
excited or self exciting, a compensated or partly-compensated, 
a neutralised or partly-neutralised motor, one comes to under- 
stand the character of the machine thoroughly. Mr. Fynn’s 
clear way of showing how to do this with all known types is 
very instructive indeed. 

e may add that in 1 the title of the book we were 
under the impression that all ternating · current motors were 
to be treated. We suppose that Mr. Fynn does not suggest 
abolishing the name “ alternating- current commutator motors " 
for the class of machines in question. К. GOLDSCHMIDT. 


Müller-Pouillet's Lehrbuch der Physik und Meteorologie. 
Edited by L. PrauxpLEn. Vol. I., part 2. Acoustics. 10th edition. 
(Braunschweig: Vieweg.) 3°50m. 

Acoustics have not progressed of late at anything like the 
rate which has marked other departments of physics, and 
a text book of sound is, therefore, comparatively easy to bring 
almost all up to date. This has been done with fair oe in n ae o 
wont all possible forms of single. . | of the popular German work before us. Lec ure ex perim 
For this ur pose a reader to ын о Шо. һауе 19 9 enriched with some ingonious wave: motion ша 
тау need only look at the collection of diagrams at the end of | notably those of Mach, P faundler and Crova, Yid ! limi tr 

© book. If he takes the trouble of adding to each sketch the | noticed in their turn. Edelmann's extension of t e limi b. 
name of the inventor he: has in à very compact form a clear ! audibility up to pitches of 50,000 by means of an improve 


—— 


The Claas d ification of Alternate-current Motors. By v. A. Frxx. 
on: " The Electrician ” Printing & Publishing Co.) 38. net. 


| 2 Tead Mr. Fynn's book with two objects, the first 
E (0 obtain from а few pages a clear representation of 
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of the arc affects appreciably the frequency of the oscillations. Even 
the most perfect арр and the use of hydrogen cannot exclude 
the possibility of these variations of period, and this variability 
is disastrous in sharply-tuned systems. The second reason against 
the immediate adoption of the arc method is that at present the 
highest energy output is comparatively small; it is much smaller 
than the rate of output at present reached with the spark method. 
On the whole, the author believes that for a long time to come 
spark telegraphy will be the predominant kind; but there is even at 
present room for the two methods to work side by side. i 


Galton whistle is also duly recorded, together with Preyer’s 
interesting observation that notes of that pitch, when loud 
enough to be audible, are acutely painful, both to men and 
animals. It is somewhat disappointing to find no mention of 
the telephone or the singing arc, with both of which some 
gtriking recent researches are associated. Mach's experiments 
on spark noises are described, but not those on flying bullets, 
and the phonograph is brought forward under the guise of the 
old disused tinfoil instrument. All this could have been im- 

roved with little trouble. The text and illustrations retain 
the excellence familiar to us in our early youth. 


_——— neal 


RESISTANCE IN A MAGNETIC FIELD.* 


ee 


ON THE PRODUCTION AND EMPLOYMENT OF UN- 
"DAMPED OSCILLATIONS IN WIRELESS TELE. 
GRAPHY.* 


BY L. GRUNMACH. 


Measurements concerning the change of resistance experienced 
by metals in a magnetic fie d have hitherto only been fully carried 


BY W. HAHNEMANN. 


Referring to the success elaimed by Poulsen in generating con- 
tinnous trains of energetic waves by means of the singing arc in 
hydrogen, the author thinks that the employment of hydrogen or 
hydrogen-containing gases isnottheall-important condition of success. 
Other conditions have been pointed out by Elihu Thomeon, Duddell 
and von Simon and Reich, who among them have laid the scientific 
foundations of the theory of the musical arc. Especially important is 
the condition laid down by Thomson, that the electrodes must be cooled, 
and of the correct material. It is found in practice that the positive 
electrode is best made of сор and the negative of carbon. Ву 
attending to these matters the esellschaft für Drahtlose Telegraphie i Inon No. 3 
(“ Telefunken " system) has evolved a practical solution of the | f 
problem of using the aro, and they have not employed hydrogen or 
other special gases. The cooling of the copper electrode has been 
accomplished by the method shown in Fig. 1. The copper ө!ес- 
trode A is hollow and kept full of water. Its bottom is concave 
inwards, and into the concavity the carbon electrode projects. 
The. arrangement has proved very satisfactory. The somewhat 
higher oscillation energy which the use of the hydrogen arc ensures 
is not of special advantage, if it be remembered that by using 
several arcs the oscillation energy can be increased as desired. 


through as regards bismuth. Such measurements are of profound 
significance with regard to the theory of conduction in metals. 


Change of Resistance. 


Мтоккт, No. 8. 


The author examined the behaviour of 16 different metals in 
fields ranging from 2,000 to 16,000 units. The results show that 


Fic. 1. Fig. 2. Fio, 3. 


In any case it is bad to take energy at too great a rate from 
the oscillation circuit in parallel with the arc; for then what is 
called the “impure Duddell-phenomenon” sets in. In practice a 
grouping of arcs in series-parallel arrangement has been used with 
success. A simple mechanism, consisting essentially of a wooden 
axle, on which one set of electrodes is fixed, is one way of striking 
and adjusting the arcs simultaneously. 

In the earlier experiments on the use of the arc-generated oscil- 
lations for wireless telegraph purposes, the oscillation circuit was 
independent of the antenna and coupled to it electromagnetically 
(Fig. 2). Later the arrangement shown in Fig. 8 was tried with 
good results. One advantage of this arrangement over the coupling | 
method lies in the fact that the period of the oscillations generated 
by the arc is determined, not by the arc alone, but also by the whole 
oscillation circuits with which it is associated; and in any coupled 
system there is to some degree а second vibration imposed upon the 
principal vibration that is desired. A second important advantage 
is that the losses necessarily caused by the extra circuit in the 
coupling method are avoided in this direct method. The large 
station at Nauen is operated with undamped oscillations by this 
direct method. 

There are two reasons for doubting whether the employment of 
undamped oscillations generated by the arc method will supersede 
the spark method of telegraphy. In the first place, there is inherent 
in the arc method a certain insecurity of operation. It is very diffi- 
cult to maintain constant conditions at the arc, and the variability 


* Abstracted from the Elektrotechnische Zeitschrift, November 22, 1906. 


Iron No. 2. 


the metals may be arranged in two groups, one containing the 
paramagnetic and diamagnetic metals and the other containing the 


Change of Resistance. 


Совліт No. 2. 


ferromagnetic metals. In the first group the resistance increases 
with the transverse magnetisation. The extent of this increase in 


C VA df a a 
* Abstracted from the Physikalische Zeitschrift, November 1, 1906. 


THE ELECTRICIAN, NOVEMBER 530, 1906. 


a field of 16,200 units is shown in the following list in millionths of 
the original resistance, the temperature being from 21 deg. to 95 deg. : 


gieren 97 | Gold .................. 89 
Platinum .............. % od ао: 251 
Tantalum .............. T9 | Copper ................ 79 
Cadmium .............. 683 LC l!lk o 13 
in:: essence cd 58 Palladium ............ . . 99 

The resistance rises more rapidly in strong fields than in w fields. 


Of the ferromagnetic metals, nickel showed a decrease of 14,780 
millionths in a field of 16,200 units, cobalt a decrease of 6,000 and 
iron a decrease of about 1,000 millionths. But in the case of most 
specimens of iron, and also to a slight extent in nickel, the diminu- 
tion is preceded by an increase of resistance in the weaker fields. 
Four of the curves of resistance are reproduced in the diagram, 
where the ordinates are ratios of change of resistance to original 
resistance, and the abscisse are magnetic fields. 

After the withdrawal of the magnetic field the original resistance 
is re-established instantaneously, except in the cases of palladium 
andiron. In palladium the recovery takes about half a minute. In 
iron there is а slight remanent increase, probably due to the rema- 
nent magnetism of the 1 

The metals were tested in the 8 ape of thin wires wound on mica 
plates or wound as bifilar spirals like the bismuth spirals used for 
measuring magnetic fields. 


THERMAL AND ELECTRIC CONDUCTIVITIES. 
BY M. BEINGANUM.* 


The electron theory 
Lorentz leads to a 
conductivity which 
which is the same for all metals. The 
differ, however, by about 20 


value for the ratio 


The ordinates represent the ratio kje x 1072, 


100 
Atomic Weight, 


160 £0) 


and the abscissæ atomic weights. Two curves of the second order 
are drawn, one for 

are above the curve and the diamagnetic 
it. The distance from the curve 
N ; of the paramagnetism. 

А дч. according to the electron theory, a paramagnetic metal ig 
ne which contains atoms TRA electrons revolving about them in 


Propagating thermal energy by impact. Hence the high ratio of 
ке to electric conductivity, : : 
* uud dT diamagnetic elements the majority of the electrons 


ned, and hence the electric conductivity is comparatively 

mr ranih, however, the exceptionally gical опо volume 

tivity, then ч rs of electrons which reduces the electric conduc- 

A gh the heterogeneous orientation of the electronic orbits 
es a paramagnetic effect. 

weight. It f. recently studied by Lorenz, 

as expected, paramagnetic, 


* Руа pol Q7 -—————— 
Physikalische Zeitschrift, November 1, 1906. Abstract. 


has a small atomic 
and takes its place above the curve, 


of metallic conduction as formulated by | 


was in contact with 
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EXPERIMENTS ON THE HEUSLER MAGNETIC 
ALLOYS.* 


BY K. E. GUTHE AND L. W. AUSTIN, 


(Concluded from page 213.) 


MAGNETOSTRICTION, 


- The apparatus used in measuring the magnetostriction was con- 
structed as follows: The magnetising coil a, already described 
under magnetic measurements, was fixed horizontally on a wooden 
alloy L was attached at both 
M, which were long enough to extend beyond the 
wooden block was screwed to 
to the top of which was fastoned a brass clamp, c, in which 
was inserted the end of one of the brass tube extensions of the bar. 
from the front of the coil, and 


Fic, 5.—PrAN or MAGNETOSTRICTION 
APPARATUS. 


the apparatus for measuring the change in 
length. The brass extension piece in front was supported and 
pressed back against the block in the rear by means of a slotted 
flat brass spring attached to the coil, which pressed against a collar 
on the extension. The apparatus | for measuring the change in 
length was constructed as follows (see Fig. 6): To a wooden base, A, 
filled with lead, a block, B, was screwed, near the top of which a 
piece of mirror glass, C, 2'5 cm. long and 2 em. wide, was cemented. 
Against this a second glass prece, D, 3 cm. long and 2cm. wide, was 
pressed by means of a rubber band, K, passing around the block. 
Between the two glass plates were placed two vertical sewing 
needles, N, 0:84 mm. in diameter, which rolled whenever the glass 
D was moved forward or backward. The inside surfaces of the two 

lass plates were slightly ground with the intention of giving a better 
bold on the needles. The bottom of the moving plate also rested on 


: ——— (= 
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Fic. 6.—Enp Vikw or APPARATUS FOR MxasuniNa CHANGES IN Lenora. 


needles rolling on a plate below. To the top of one of the vertical 
needles a very light glass arm, E, 10-1 cm. long, was attached by a 
small brass cap, The end of the brass piece extending from the 
front of the specimen of alloy pressed against the movable glass 
plate; thus any expansion or contraction caused the needle to roll 
and was indicated by the glass arm, magnified in the ratio of the 
length of the arm to the diameter of the needle. In order to further 
increase the magnification of the motion, we made use of Lord 
Kelvin's doublo suspension mirror method— i.e., a very light mirror, 
F, was attached to the end of the glass arm, as shown in Fig. 6. 
One end of a loop of cocoon fibre was fastened to the end of the arm 


| * From the Bulletin of the Bureau of Standards. | : 
T This was the form of apparatus devised by Austin fur measuring the 
magnetostriction of the alloys in the work already cited. 


THE 


a 


at G, and the other end to a fixed point, H, the mirror being attached 
to the loop by a paper hook. The distance between the points of 
suspension of the threads was always about 1:6 mm. The swings 
of the mirror were made nearly aperiodic by means of a small water 
damper. 

The mirror and the threads were almost completely surrounded 
by & brass vessel, T, with a glass front for observing the deflections 
of the mirror. The top of the vessel was covered with a piece of 
cardboard containing a narrow slit just wide enough to allow a free 
movenient of the threads. Thus the mirror was effectively pro- 
tected from disturbing air currents. 

The sewing needles were the only portions of the apparatus which 
were made of iron. Preliminary experiments showed, however, 
that these were not disturbed when the coil was excited. Experi- 
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ments were also made to detect any movement of the magnetised 
body as & whole, 
experiments, were placed in the centre of the coil. 

This apparatus is exceedingly well 


rough but perfectly usable form in an hour. 

by vibrations, if a water damper is used, and is simple in adjust- 

ment. By placing the points of suspension of the mirror nearer 
ible to make the magnetic expansion of a 


together it is quite possi 
90 om. rod of iron produce a deflection of а spot of light on a screen 


8 metres away, of more than 1 meter. 
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The principal constants of the expansion apparatus were as 
follows :—- 
Length of glass arm E=101 mm. 
Distance from mirror to scale /=1,135 mm. 
Diameter of needle 2 - 0:35 mm. 
Distance between suspension threads d — about 1:6 mm. 
All of these quantities remained the same throughout the work 
with the exception of d, which was measured after each set of 
experiments by means of a filar micrometer, calibrated by compari- 
son with a standard scale. The magnification ratio was 


R. 2E. 675,000 
ód d 
If we assume d equal to 1:6 mm., and that 0:2 mm. is the smallest 


scale deflection which can be read with certainty, the smallest dis- 
placement recognisable would be 5x 1077 mm. The deflections were 


but none was observed if the rods, as in our | 
fitted for demonstration pur- 


poses, as with the exception of the coil it can be constructed in | 
It is very little troubled 
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very consistent and were repeatedly checked with the different 
specimens. 
ing field instantaneously, and no 


The expansion followed the formation of the magnetis- 
after effect, either 1n expansion or 


in contraction, was observed, even with the strongest fields. 


The results of the observations are shown in the following tables 


and curves :— 


1-57 mm. 


Table VI.—Alloy No. 0. d 


Current. H | Deflection. | - 107 
0 055 amp. 2:5 70 2 0 mm. 0:27 
0121 „ 6:0 35 140 „ 1:89 
0:195 „ 11:6 167 BED as 11 
0:295 „ 21:0 190 39:0 „ 1-33 
0:495 „ 33:2 206 41:0 ,, 5:55 
0690 „ 58-0 220 480 „ 6:50 
1145 ,, 104-0 237 62:0 „ 8°40 
50s 240 250 610°» 9-07 
5 80 3 572 259 82:0 „ 11°10 
H^ v. 813 261 880 „ 11:23 

Table VII. Io No. I. d = L'60mm,. 
0-061 amp. 1:0 32 0:2 mm. 0:04 
0:163 „ 2:6 116 58 „ 1:03 
0:340 „ 7:8 220 18:3 „ 3:23 
0:592 „ 19:3 913 388 „ 6:90 
103 „, 64:0 316 61:8 „ 10:95 
1:65 „ 124-0 388 7990 „ 13:45 
2:51 ү 209:0 348 85˙5 „ 15:20 
6 15 568-0 365 978 „ 17:35 
Table VIII.—4lloy No. 2. а= Гӧ4 тт. 
0:057 атр 1-4 25 | 05mm 0:08 
0:152 „ 5˙1 66 3256 , 0:47 
0305 „ 17:0 86 T6 3» 1:46 
0490 „ 342 01 83 „ 1:57 
0912 ,, 75:0 105 11:0 „ 2:06 
L80  , 164-0 112 135 „ 2:54 
225 „ 207:0 114 140 „ 264 
560 „ | 5270 120 15˙0 „ 2:82 
Table ІХ. —4110у No. 4. d=147mm. 
0:057 amp. 2-7 | 23 0:5 mm 0-08 
0-150 „ | 70 65 63 „ 0:96 
0300 „ 157 122 170 „ 2-70 
0:485 » i 29:3 169 30 0 » 4:84 
0:895 ,, | 650 | 220 525 „ 8:25 
125 „ | 98:0 238 65 0 „, 10:22 
1:60 „, 130-0 248 710 „ 1115 
220  , 188:0 1 262 73:8 „ 11:63 
540 „, 510:0 | 282 825 „ 12:98 
JJ ðiIß EE шш шлш сш ыш I'M 
Table X.—Alloy No. 5. d-r63mm. 
0:055 amp. 1:0 29 0:75 mm 0:14 
0148 , „ 3-2 74 | 65 „ 1-26 
0-289 „ | 9:5 123 178, 3-46 
0472 , | 249 149) 260 „ 5:05 
0872 ., b³ 660 1690  , 365 „ 7-10. 

140 „, 113-0 180 . 415 „ 8:07 
214 „ 184-0 187 470 , 9-13 
522 „. 491-0 198 520 „ 10:10 


As may be seen from the tables and curves, the expansion curves 
are quite similar in their general form to those for the intensity of 
magnetisation with the difference, characteristic for all the alloys, 
that the expansion is very small for weak fields ; it is, in fact, hardly 
apreciable for fields smaller than one gauss. The more pronounced 
the magnetic properties the larger the relative expansion, reaching 
in alloy No. 1 one-half the maximum found for soft iron. A con- 
traction in stronger fields, as high as 1,000, has not been observed. 
A direct comparison between magnetostrietion and the intensity 
of magnetisation is given by the curves of Fig. 8. It is seen that 
the expansion is not proportional to the magnetisation, but increases 
more rapidly. It is interesting to note that the expansion is rela- 
tively larger the softer the material. As stated above, No. 1 is the 
hardest, Nos. 2 and 4 follow, and are about equally hard, while 
No. D is relatively the softest. Tho exceptional position of No. 4 
has in this case disappeared. It seems to bo a fair conclusion to 
assume that the harder the alloy the higher Young's modulus; but, 
as already mentioned, it was impossible to determine the latter, due 
to the mechanical imperfections of the rods. 


THERMOELECTRIC POWER. 


_ Bidwell's observation that the change of the thermo-E.M.F. of 
iron and nickel is proportional to the magnetic expansion, cor- 
rected for the mechanical stress, led us to try some similar experi- 
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ments with these Heusler alloys. Around their ends thin copper 
wires were wound tightly. They were then placed in the centre of 
a glass tube just fitting Inside the magnetising coil (Fig. 9). Rubber 
stoppers were placed on the rods near the thermo-junctions and 
the glass tube was closed at both ends by stoppers, through which 
two smaller tubes passed for the circulation of warm and cold 
water, respectively, in the chambers B and C. Thethermo-E.M.F. 
produced by the difference of temperature was balanced by means 
of a potentiometer. A change in the E.M.F. of 1 microvolt gave a 
galvanometer deflection of 2mm. At first only moderate differences 
of temperature (50 deg.) were used, but, when not the slightest 
effect was observed on magnetising the rods, we finally sent steam 
through the heating chamber, while ice-cold water flowed through 
the other. In this case, also, though the thermo-E.M.F. amounts 
to several millivolts, we were unable to detect any change as large 
as 0:5 microvolt for any of the alloys, even in fields as large as 
1,000 gausses. Bidwell found for iron, and a temperature difference 


In other branches of construction work matters, though not so bad 
commercially, are still somewbat humiliating. It must be fairly 
well known that the designers to several of the large firms here are 
of American or German origin. This may be taken as evidence of a 
desire on the part of our manufacturers to catch up, but it is some- 
what unfortunate that they should have to call in outside assistance. 

Turning to electric lighting, we find that the electric arc was dis- 
covered by Davy between 1802 and 1809 (there is some talk ofan Italian 
discoverer in 1802*), and the incandescent carbon lamp was largel 
developed here, the process of preparing the filaments now universally 
in use being due to Sir Joseph Swan. The mercury vapour lamp 
appears, also, to have been discovered by Way in this country in 
1860. But modern histery is one of absolute failure on our part to 
bring forward anything new, or even to compete successfully with 
the manufacture of carbon filament lamps. About five years ago І 
had a careful test made in my laboratories on several different 
makes of 100 volt glow lamps of nominally 21 watts per candle 
efficiency. The result was to find that the Continental lamps, 
though cheaper, were in every way better both for efficiency and 
life. Although there was considerable variation among the foreign 
lamps, the efficiencies varying from 2] to 4 watts per candle power, 
two British firms beat this by having efficiencies of 5 and 7 watts 
per candle-power in more than half of a batch tested. I hope and 
trust things are better now, but I doubt whether the proportion of 
British lamps used at the present time is more than a tenth of the 
total. It is only fair to say, however, that I believe this is due to 
the greater cost of labour. 

But this is now of little importance. The carbon-filament lamp, 
except in small sizes, seems likely to become extinct in & short 
time. Within the last 10 years or more the Germans have laid 
siege to the question of economical lighting, and have fought the 
battle with the most dogged perseverence, making use of every 
scientific principle that could aid them, The testing of the efficienc 
of various illuminants by Meritt and Marks at Cornell in 1890 h 
shown that the ordinary glow lamp only converted from 8 to 7 per 
cent. of the energy given to it into light, while the light of the fire-fly 
has been shown by Langley to have an efficiency bordering on 100 per 
cent. It has been made practically certain from the investigations 
of Draper and others that the luminous efficiency of an incandescent 
solid body simply depends on its temperature. This led to the 
search for bodies which, while conductors, should have a higher 
melting or disintegrating point than carbon, with the result that 
the Nernst and metallic filament lamps have beon developed. 

Great though these achievements are as regards metallic fila- 
ments, it is the method of obtaining them that impresses me most. 
In few cases has it been possible to prepare these filaments by 
drawing out wires. А whole army of scientific chemists has been 
called on to obtain fnethods for the preparation of pastes or solu- 
tions which could be squirted and afterwards reduced or otherwise 
converted into coherent filaments. About two years ago I remember 
being invited to the Royal Microscopical Society to view the ultra 
microscope of Siedentopf and Zigmondy. Although much interested 
in the arrangement, I must confess to have considered it rather in 
the light of an improvement in ordinary microscopic work, rather 
than as opening up a new field of utility. I did not know then that 
this was to be the means by which the properties of colloidal 
metallic “ solutions ог “ hydrosols," as they are now called, could 
be investigated. It is this which has made most of these filaments 
possible of construction. 


Time forbids the description of the other improvements in light- 
ing. I only ask, where is our record in this work? If we have 
any real British sportsmanship in us we ought to bow to our German 
friends and вау: You have achieved a magnificent work through 


the steady application of science to industry, and we congratulate 
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of about 85 deg., a change as large as 15 microvolts in a field of 
900 gausses in the case of nickel, and 25 microvolts. In connection 
with this we may add that C. E. Mendenhall has informed us by 
letter that he was unable to find Kerr's phenomenon in a piece of 
Heusler alloy. We may, therefore, draw the interesting conclusion 
that in these alloys certain properties seem to be absent which have 
alwaysbeen thought tobeclosely connected with magnetic substances. 


THE ELEOTRICAL INDUSTRY AT HOME AND 
ABROAD.* 


BY C. V. DRYSDALE, D.80. 


It can hardly have escaped the attention of anyone who has 
siudied the electrical industry in this country during the last few 
ears that most of the important inventions and developments have 
een taking place in other countries, notably Germany and the 
United States. Our country, which may be termed the birthplace 
of engineering, which has had its James Watt, Stephenson, Telford, 
Brunel, and Nasmyth, and such electrical pioneers as Faraday, Davy, 
Lord Kelvin, Ayrton and Perry, Crompton and Swinburne, has of 
Jate years been yielding its place in electrical engineering slowly 
but surely to these other nations. 

A few examples must be given, unpleasant as it is to dwell on 
such a subject. The most prominent developments in electrical 
work during the last 10 years have been in power transmission, 
traction, and lighting. to the first, power transmission has 
naturally been of little importance where coal is cheap and water 
power almost non-existent. As to traction, the development of 
electric tramways was hampered by legislation, which was not 
remedied until 1905. On the opening up of electric traction in 1895 
X was found that practically no British electrical engineers were 
prepared to supply either the car or generating equipments, and 
nearly all of us must remember how one line after another was 
equipped with American motors, trucks, controllers, generators, 
switehboards and even engines. How many millions have been lost 
{о our manufacturers it would be difficult to estimate. There would 


be little use dwellin j you on your well-deserved success. | m 

of their re 97570 g ү kiss miter масе i nus iid 15 e Such is a brief and, I fear, fairly correct account of our podton 
the eve of a possibility of its ` etition on aa oven lar i scale. in two of the great departments of the electrical industry. ишо 

While some of our own electrical engineers a few усан сво were | other 5 cannot ue that of m К. п in hich Л 
{гу ; : : 1: | an exception being in the case o egraphic , | 

feasit C0000 ¼ line railwaye Was пое believe ке are still cnsarpassed or even approached. In telephonie 


make it erman and American firms were using their endeavours to 
ex ime It is not the place here to enter into the vast amount of 
bs ental work done abroad, the various three-phase and single- 
е а dai. that have been devised, not one of which has been 
of ile "oriens here, but the grim humour of the joke is that many 
- „ firms have been undertaking the work with the 
ver object of securing the British main line contracts. By the 
сеци pt of the case the British main lines with their much 
the 155 vo ure of traffic between largely populated towns, are just 
раен an ы where main line electric traction should be first suc- 
British and where it will undoubtedly soon come. Where is tho 
Ward-Leo rs single-phase or three-phase esi | motors, with 
trolley Wo? locomotives and with experience of high-voltage 
of capital vill In 10 to 15 years’ time probably a hundred millions 
much of it wi be expended in traction work in this country. How 
E of it will go to British manufacturers? 

ul ion of N Address delivered to the Students' Section of the Insti- 
cal Engineers London, November 14, 1906. 


work we are now following the lead of tho United Statos, both as 
regards theory and practice. Outside the electrical industry the 
optical and chemical industries are very largely in German hands. 
The position of this country as regards mechanical engineering 18 
much better. m 

It might be contended by those who care little for distinction ш 
the scientific or technical world, that after all wo are а ешш 
country, and that the great thing is to make things pu 5 jn 
inspection of the figures published from week to week in J | 1 iur 
Industries, the Elektrotechnische Zeitschrift, and the / lectricat Wo А 
hardly leaves us іп a better frame of mind. Of 20 manufacturers с 
electrical plant in this country one pays à dividend o 10 de Ed 
one 73 per cent., one 7 per cent., one 6} per cent., one рег се ene 
the remainder 5 per cent. or less. Four or more pay п! ing x 
ordinary shares, and in two cases the preference shareholders get a 
reduced dividend or nil. Cable and telegrapbic apparatus manu 


ЕС Mrs, Ayrton, “ The Electric Aro,“ pp. 22-25. 
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urers in some cases do better. In Germany, out of 12 electrical 
1 firms quoted in the Elektrotechnische Zeitschrift 
we have dividends of 18, 18, 124, 11 and 10 per cent., and only three 
are under 5 per cent. In most cases also in Germany dividends 
have been rising recently, while with us there has been a fall except 
in a very few cases. . 

In the United States the two great companies, the General Elec- 
tric and the Westinghouse, have been making rapid progress. 
The stock of the first company now stands about 180, and of the 
second about 155, notwithstanding that the former has just raised 
an additional £4,000,000 of capital for extensions. The Westinghouse 
Company has also been increasing the floor area of its factory from 
2,000,000 sq. ft. to 4,000,000 sq. ft. Unfortunately I have not at 
hand any figures for France, but I am inclined to think from recent 
observation that many of their works are in a much more flourishing 
condition than ours. 

"We now come to а consideration of the causes of the unsatis- 
factory state of affairs in this country, and here, of course, I speak 
with the greatest diffidence. During the last three or four years, 
however, I have endeavoured to keep my eyes open іп visits both at 
home and abroad, and in as few words as possible would like to state 
my impressions. 

The influences tending to foster or impede industry seem to me 
to classify somewhat as follows :— 

(a) State action. Protection and subsidising, patent laws, 
standardising and research, repression of new industries. 

(b) Relation between capital, labour and science. 

(e) Education, primary, secondary and technical. 
` (d) Manners and customs. Combination or isolation, apprentice- 
ship, attitude to new and foreign inventions, iufluence of amuse- 
ments and excesses, &c. 

As to State action, this is, of course, a vexed question. Manu- 
facturers are repeatedly complaining of the hampering of industry 
by our legal restrictions and patent laws, and on the other hand 
that the State gives them no encouragement here by protection or 
subsidy. No one can doubt that a protective tariff is a great 
support to a manufacturer, and may also benefit hisemployés. The 
ditticulty is that while some of us are producers we are all consumers, 
and that increased wages and profits for the few imply increased 
cost of living for the many. Our large mercantile and contracting 
interests also would be seriously affected by any restrictions upon 
imports. As electrical engineers we may desire protection, as 
human beings we must ask that every other means should be tried 
first, and be certain that this isthe only way of putting our industry 
on its legs, before we are justified in agitating for it. Many of the 
mechanical engineering firms are working very profitably at the 
present time without it. As to the patent laws, there is no doubt 
that they need reform, but I fear from remarks I have heard that 
there are some who do not view the present costly and insecure 
process with disfavour, as it gives those who can retain an expert 
patent agent an advantage over the poor and inexperienced inventor. 
The patent laws, like any of the repressive laws, can be easily 
reformed if really necessary by united vigorous aotion on the part 
of all those concerned, as has been the case with the tramway and 
road carriage restrictions. 

Coming, now, to the encouragement of science, there is no doubt 
that we are lamentably behind in the matter of standardisation and 
research by the Government. Recently I have had the pleasure 
of visiting the Reichsanstalt and the Normal Eichungs Commission 
at Berlin, and also the French standardising laboratories at Sèvres, 
nt. the Conservatoire des Arts et Metiers, and at the Lcole Centrale 
d’Electricité. No one can fail to be impressed with the wonderful 
scale upon which these institutions are built and equipped, and 
with the effect which they have had upon scientific, especially the 
electrical, industry. There can be no doubt that in Germany 
‘several industries have been practically created by the work of the 
Reichsanstalt, and the recent work on lighting, before referred to, 
has been immensely helped forward by it. 

Next comes the important question as to the relation between 
the three essential parts of practical clectrical engineering, capital, 
labour and scientific or technical knowledge. These three are 
absolutely dependent on each other, and no ultimate success will 
be attained where they are not harmoniously working together for 
the common good, and without undue predominance of either one, 
as may fairly be said to be the case in many firms in Germany. 
But what is the case with us? Capital, labour and science stand 
as far apart as possible, and spend their time in sneering at 
each other and magnifying their own importance. Whose is the 
fault? There is no doubt that it is distributed among all three, 
but I fancy it is chiefly with the capitalist, or at any rate that 
he is the one to set matters right. He can to some extent 
cducate the workmen in his employ; he can use his intluence 
to have these essentials of education instilled in the rising genera- 
tion; and, lastly, he can make the interests of his workpeople 
assimilate to his own by some form of co-partnership or profit- 
sharing scheme. 
with the most signal success (a well-known one being the South 


point. The difficulty here is special to ourselves. 
are a survival of pioneers who got along very well by rule-of-thumb, 
and our universities are a survival of ecclesiastical colleges. 
university has till within the last few years regarded all practical 
application as contaminating, and the capitalist has viewed the co- 
operation of science as spelling bankruptcy, and he cannot altogether 
be blamed. 
industry have grown up together; in the former, in fact, science has 
produced industry. We, therefore, 
the head and shoulders of a large number of firms, and failures do 
not seem abnormally 
they are no more commercially gifted than our own college men. 


seems to me, perhaps, the greatest 


Such sehemes have been tried here and abroad 
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Metropolitan Gas Works, under the remarkable management of 
Sir G. Livesey) and I am certain that it is the only ultimate solu. 
tion of the labour difficulty. There-are many difficulties in its way 
at first, but if a large number of employers will adopt it together 
progress will be rapid. 

Another matter is the surroundings of labour. How anyone can 
expect to get decent work out of Sheffield, Birmingham, Manchester 
and Glasgow passes my comprehension. The Americans have 


developed the provision for their workpeople to a fine art. At the 
Weston Company, at Newark, N.J., I found the most comfortable 
and well-appointed restaurant and club rooms and a marble-lined 
swimming bath about 100 ft. by 20 ft. 


As to the relation between capital and science, that is a sore 
Manufacturers 


The 


In Germany and America, however, science and 
find doctors of philosophy as 


frequent, although, as far as I can find out, 


One striking difference between this country and America I can- 


not forbéar from quoting. A technical college graduat» has gene- 
rally been looked on here with suspicion, and the maxim has been 
held that two or three years hand and tool work in the shops is 
necessary for an engineer. 
Co. at Schenectady and Lynn I was assured by more than one of 
the chiefs that they did not care a bit about а 
practical experience. 
was well up in his 
as he went along. He was put on to the testing work at once, and 
was never required to have any *' shop experience." I was inforined 
that this was the training of several of the engineers in high posi- 
tions in the company. Lest it should be thought that this is due to 
tho superior practical education of the American student, I hasten 
to add that the students of our own Central Technical College at 
South Kensington were specially appreciated on acoount of their 
greater theoretical kaowledge, and that I found one of the students 
of the Northamptoa 
had no other practical experienoe, 
largest turbo-generator sets. 


Atthe works of the General Electric 
young fellow's 


1t he had done well at his college work and 
theory he would pick up all the practical work 


Institute who had only been out a year, and 
in charge of the tests of the 


I must admit that such statements stagger even me, but it is 


worth noting as being, I believe, a fair statement of the attitude of 
oe is e the largest and most prosperous electrical firm in 
the world. 


There are two reasons, I believe, why tho scientific man is not 
appreciated here. In the first p'aco, enterprise here is generally on 
too small a scale to afford scientific work without immediate returns. 
Secondly, the employer or manager in many cases is not even suffi- 
ciently well technically trained to have the instructions of the expert 


correctly carried out, resulting in everlasting complications and loss. 


Lastly, we come to some matters of national custom which have 
a great effect on industry. The first is the most important, and 
factor in the non-prosperity of 
our industry here. We are insular in twosenses. Not only are we 
aloof from and ignorant of the work of other countries, but we are 
insular or individual in ourselves, As soon as we can get a little 
capital together and have some technical experience we cach like to 
start on our own account, and swell the mass of little struzgling 
firms which keep down the industry. Not that I blame this spirit, 
in fact this self-reliance is one of our assets. But it has its limita- 
tions, and one of them is decidedly in the manufacture of electrical 
plant, which essentially requires working on a large scale, as it 
requires the conjunction of so many skilled operations. This has 
been recognised by America. When I made my visit there in 1904 
I was only able to find four separate makers of electrical plant, 
others being really absorbed by one or other of the great com- 
panies. On my return I counted up the makers of generators and 
motors in Great Britain, and found no less than 40, in a much 
smaller country. This means 40 designs, 40 sets of patterns and 
49 engineers engaged in what need only require four or five men, 
leaving the rest to push forward new ideas Bat it also means à 
much smaller cutput for each, and consequently a much higher 
cost of production and an extreme competition, cutting profits 
almost to the vanishing point and leaving no margin for scientific 
or experimental work. I am convinced that this is the principal 
underlying cause of our apparent want of enterprise and failure to 
carry out new ideas. 

In making inquiries for machinery for the laboratories of the 
Northampton Institute recently, I have been struck with what I can 
only call the hungry way in which individuals in the highest posi- 
tions in large firms will spend their time worrying after an order 
for a single 4 B. H. p. or 5 B. H. p. motor. One firm puts in а specially 
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rice to gain a certain market and keep going, but on the next 
n is f nen by another in a similar difficulty. It is impos- 
sible to expect single-phase traction or revolutionary methods of 
lighting to come from firms in this state. Contrasting this with 
Germany we find huge firms like the A.E.G. and Siemens & Halske, 
who can afford to experiment, and oven then when a specially large 
investigation is to be undertaken, uniting together, as in the famous 
Berlin-Zossen high-speed railway. Where will you find British 
firms combining in this way ? 

Of course manufacturers will say that this combination is largely 
brought about by protection. Granted, but is there any reason why 
it should not be done without? We have some recognition of this 
principle in the various associations which have been formed here 
recently, such as the cable makers and the electrical contractors’ 


associations, but there does not seem at the moment to be much | 


rapprochment between the manufacturers, unless anything is being 
done by the Institution Council. So far as I can see there should 
either be an aggregation of electrical firms into three or four large 
companies, or à greater specialisation, brought about by the firms 
acting in concert and agreeing to partition the work according to the 
special capabilities of each. We shall then be able to afford tho 
luxuries of scientific co-operation and experimenting on new fields. 


The last matter necessary to refer to is the somewhat notable 


difference between the workers in America, Germany, and our |. 


country. America has higher wages than we, Germany lower. 
Во far ав I am able to judge, however, this is not of such great 
effect on the cost of production in most cases as one would expect. 
My impression from watching the workmen is that the output is 
very much in proportion to the wage. 

As tothe best course for a student to follow, in the first place a really 
good all-round scientific knowledge is indispensable to the engineer, 
and a certain amount of it for any capitalist who is going to have 
anything to do with engineering. Don’t despise pure science, how- 
ever unpractical it may appear. Science has two functions, destruc- 
tion of error and the finding of truth, and one is just as important 
as the other. If you doubt this, imagine yourself experimenting 
with wireless telegraphy or an X-ray tube in the presence of the 
Inquisition. The debt we owe to Copernicus, Galileo, Darwin and 
Haeckel is as great as to Volta, Ohm, Oersted and Faraday. What 
is the pure science of one decade is the applied science of the next. 
The dynamo is really due to Faraday, wireless telegraphy to 
Maxwell and Hertz, and the modern electric lamp3 are the direct 
outcome of the scientific investigations of Tyndall on the efficiency 
and laws of radiation. Much more remains to be done in this 
direction, the efficiency of a perfect lamp being probably between 
Sep. and 10 0. p. per watt. The man who wants to find it had 
better study all he can about the electromagnetic theory of light and 
electrons, keeping his object in view all the time. 

Don’t carry your studies too much into detail. A dozen first 
principles thoroughly mastered are worth hundreds of facts as to 
the shapes of outsides of machines or any amount of good modern 
practice," unless you have definitely settled to specialise in one 
particular direction. 

We may be honestly proud of the fact that British physicists, 
from Newton to Faraday, Cavendish, Maxwell, Kelvin and J. J. 
Thomson, have been in the forefront of progress. What we want 
are the practical men sufficiently educated to take each discovery 
from theso pioneers and turn it to practical account, as the Germans 
have been doing for tho past 20 years of more. 

Whatever else you do study French and German thoroughly, 
And sperd your holidays abroad if possible. Read the German 
technieal papers and try to get some Continental or American 
electrical experience, Stud ethics, economics and hygiene. Re- 
member you are a human being first and an engineer afterwards. 
] е works of Adam Smith, Ricardo, Bentham, Bain, Malthus, 

S. Mill and William Ellis are mines of almost unexplored wealth, 
and should enable you to avoid very many pitfalls. After you have 
de these you may try Henry George and Karl Marx, in order to 
ым what labour is being fed on. Had I my way a course on 

ese subjects, as well as in commercial matters, should be an 
OE hic of every engineering college training, even at the 
: d con ng some technical work out. If you make your way 

act on them, and disseminate this knowledge among your work- 
Poppie. It will pay you, if you don't try to do too much at once. 
" Ы Ше for general success is enlighlened self-interest, but that 
ST e sort of self. interest which prevails to-day. You will say 
time ders time for such reading, but ou had better spend your 
Pad Ge e train on this than on the daily papers. If you must 
sank 1 try а mixture. My own formula is about three parts 
1 andard and Tribune and one part Clarion per week, and 


nd it an excellent corrective against d i ting too 
much from our legislators, 8 ogmatism, or expecting 


y to turn your studies j ; ; ; 
desp; dies into new directions. Lastly, don't 
Bu. money, but don’t saerifico too much to getting rich in a 


ere are two ways of attempting to rai If above 
on : g to raise onese 
ез fellow creatures, One is by pulling yourself up, the other by 


lee y 


employer, remember your economic studies, and try 
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pushing them down. The second method is much in favour here 
at present: The gas and electrio light companies try to depreciate 
each other; capital, labour and science do the same ; and manufac- 
turers stand in their own little corners, each jealously guarding 
some really or hypothetically valuable trade secrets from the 
others, while our more prudent neighbours are helping each other 
along and taking advantage of us. If we follow their lead we shall 
retain our place, and I for one shall have no fear of the future of 
British electrical engineering. 


— — 
SUPPLY OF ELECTRICITY BILL. 


_ The following is the text of this Bill, which was introduced 
into the House of Commons on the 20th inst. by Mr. Kearley, 
M.P. Several unsuccessful attempts have been made to. 
amend the Electric Lighting Acts, bills having been introduced 
in the 1904 and 1905 sessions. The text of the 1905 Bill was 
siven in our issue of April 14, 1905 (Vol. LIV., p. 1061). In 
the present bill clauses 4, 7 and 11 are new, ind the scope of 
sub sec. 1 of clause 5 has been modified and enlarged :— 


SUPPLY OF ELECTRIOITY BILL, 1906. 

1. Compulsory Acquisition of Land for Generating Stations. —(1) The 
Board of Trade may by provisional order authorise any local authority, 
company or person, who are authorised by the same or any previous pro- 
visional order or by Act of Parliament to aupply electricity in auy area, 
to acquire compulsorily, or to use, for the purpose of a generating station 
any land specified in the Order, whether situated within or without the 
area of supply, and in the case of a local authority, whether situated within 
or without their district. 

(2) For the purpose of the acquisition of land authorised to bs taken 
compulsorily under апу such Provisional Order, the provisions of the 
Lands Clauses Acts which relate to the purchase and takiog of lands 
otherwise than by agreement, and to the entry upon lands by the pro- 
moters of the underiakiug, are, subject to the modifications set out in the 
Schedule to this Act, incorporated with the Electric Lighting Acta, as well 
as the provisions of those Acts already so incorporated by the Electric 
Lighting Act, 1882. t 

(5) Rules made by the Board of Trade under sec. 5 of the Ele-tric 
Lighting Act, 1882, shall provide fo: prop:r notice being given of an 
application for a Provisional Order by which it is propossd to authorise 
the compulsory acquisition or use of land for the purpose of a generating 
station, to ownera, lessees, and occupiers of land, and also for public 
noticas being given of the proposal by advertisement. 

(4) The incorporation of the provisions contained in the schedule to the 
Electric Lighting (Clauses) Act, 1899, with a Provisional Order authorisiug 
the capion acquisition or use of land specified in the Order for the 
purpose of a generatiúg station shall not have the effect of incorporating 
section 81 of that schedule with so much of that Order as authorises such 
acquisition or use. 

2. Brewing up Streets, d., outside Area of Supply.—For the purpose 
of enabling electricity to be brought into an area of supply from a gene- 
rating station situated outside that area, the Board of Trade may by Pro- 
visional Order apply to any roads, railways or tramways situated outside 
that area, the provisions of the Electric Lighting Acts which authorise, 
or enable the Board of Trade to authorise, the breaking up of any road, 
railway or tramway, so far as tho:e provisions do not already so apply. 

8. Supply in Bulk.—The Board of Trade, unless they are of opinion 
that, by reason of the character or magnitude of the proposed undertaking, 
the matter ought to ba dealt with by Private Bill, may, by Provisional 
Order— 

(a) Authorise any company or person to supply electricity in bulk to 
any local authority, company or person authori:ed to реу їп 
any area for the purpose of distribution by that local authority, company, 
or person within that area ; and 

(0) Provide for any supply so authorised being compulsory ; and 

(c) Authorise any local authority to supply electricity in'bulk to any 
other local authority ; and 

(d) Define what are to ba the limite of supply for the purpose of the 

rovisions of the Gasworks Clauses Act, 1847, incorporated in the Electric 
ighting Act, 1882, in the ca:e of a local authority, company, or person so 
supplying electricity in bulk ; and ‚ 

(e) Make such other provisions as appear to them necassary for adapting 
the Electric Lighting Acts to any case where a local authority, company 
or person are authorised to supply electricity in bulk. X 

4, Supply of Electricity to Railways and Tramways party outside Arca 
of Supply.—(1) The Board of Trade may, by Provisional Order, authorise 
any local authority, company, or person who are authorised by the same 
or any previous Provisional Order or by Act of Parliament to supply 
electricity in any area, to supply at any point within that area electricity 
for the purposes of haulage or traction on any railway or tramway situate 
partly within and partly without that area. e Mes 

(2) The Provisional Order may authorise the use of electricity 1 cs ppli | 
for the purposes of lighting the railway or tramway and the vehicles use 
thereon, but, save as aforesaid, shail not authorise the electrici y 80 
supplied to be used outside the said area for any purposes other thsn 

tion. eu 
ly The Provisional Order shall not authorise the supply of electricity 
for such purposes as aforesaid unless the lozal authority, company, or 
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person to whom the electricity is to be supplied, are sutborised by Act of 
Párliament, or by an Order bacis the force of an Act of Parliament, to 
work the railway or tramway by electrical power. 

5. Provisions as to Right of Local Authority to Purchase.—(1) Where 
the Board of Trade by a Provisional Order authorise a company or pereon 
to supply electricity in bulk only or in bulk and for power only, and the 
Board consider that by reason of the extent and nature of the area of 
supply the provisions as to purchase contained in sec. 2 of the Electric 
Lighting Act, 1888, are inappropriate, the Board may by the Order exclude 
the application of those provisions in the former case as respects the whole 
or any part of the undertaking authorised by the Order, and in the latter 
саве as respecta so much of the undertaking as is not exclusively used or 
required for power purposes, but before doing so thall cause notice to be 
given to any local authorities who would have the right to purchase under 
the said section, and shall consider any objection made by any of those 
authorities. т | 

(2) Where any generating station, maine, or other works of а company 
used solely for supplying electricity within the district of a local authority 
are situated outside the district of that local authority, the generating 
station, mains, and other works so used shall for the purposes of tbe 
provisions of the Electric Lighting Acts, and any Provisional Order confer- 
ring on local authorities power to purchase undertakings, be deemed to be 
situated witbin the district of that local authority, and where any generating 
station, mains, and other works are used solely for supplying electricity 
within the districte of two or more local authorities, but are not situated 
within any of those districte, the Board of Trade may, on the application of 
all or any of those authorities, by Provisional Order apply this provision 
subject to such adaptations as the circumstances of the case may require : 
Provided that this sub-section shall not, without the consent of the com- 
pany to which they belong, apply to any generating station, maine, or other 
works authorised by a special Act before the passing of this Act. 

(3) Avy local authority having power under the Electric Lighting Acts 
or any Provisional Order to so much of the undertaking of a 
company as is within the district of that local authority may, with the 
consent of and upon such terms and conditions as may be approved by the 
Board of Trade, and with the consent of the company, transfer their rights 
of purchase to any other local authority baving power to purchase so much 
of the same undertaking as is within the district of that last-mentioned 
local authority, and the deed of transfer may ccn‘ain such coneequential 
provisions as may be necessary foi giving effect to the transfer. 

6. Exercise of Electric Lighting Powers by Authorities Jointly.—The 
Board of Trade may, with the concurrence of the Local Government Board, 
by Provisional Order make such provisions as appear to them necessary or 
expedient, by the constitution of a joint committee or joint board or 
otherwiee, for the joint exercite of the powers under the Electric Lighting 
Acte, or this Act, or any Provisional Order, by two or more local authorities 
as respects any area of supply consisting of the whole or parts of the dis- 
tricts of those authorities, in any case where it appears to them that the 
joint exercise of those powers would be expedient, and any such Provisional 
Order may contain such provisions as may appear necessary or proper for 
adapting any of the provisions of the Electric Lighting Acte, or this Act, 
or any such Provisional Order, to the case of any cUmmittee or board so 
constituted. ED 


4. July Notices.—The notice required by sec. 4 of the Electric Lighting 
Act, 1882, to be given to a local authority on or before the first day of 
July, need not be given to the local authority of a district in which it is 
not intended to take power to distribute electricity. 


8. Revision of Maximum Price, —(1) With a view to making five years 
the ordinary period of revision of maximum price and allowing repreeen- 
tations as to revision to be made by consumers, sub-sec. 2 of кес, 32 of 
the schedule to tbe Electric Lighting (Clauees) Act, 1899, shall, for the 
purpore of inccrporation with any Act or Order passed or confirmed 
after the passing of this Act, be read as if the words “ бте years" were 
substituted for the words “seven years,” and the words“ or such number 
of consumers, no’ less than 20, as the Board of Trade consider sufficient, 
having regard to the population of the area of supply,” were inserted after 
the words “ either the local authority or the undertakers.” 

(2) Where any Act or Provisional Order passed or confirmed before the 
commencement of this Act enables the Board of Trade to revise or vary any 
maximum prices to be charged for electricity, that Act or Order shall be 
construed— : i 

(a) So as to enable the revision or variation to take place at an interval 
of tive years after the commencement of the Act or Order, or the last revision, 
in cases where a longer interval is fixed by the Act or Order ; and 

(b) So as to enable tLe power of revision or variation to be exercised on 
the representation of such number of consumers, not less than 20, as the 
Board of Trade consider sufficient, having regard to the population of the 
area of supply, in cases where the power cannot under the Act or Order be 
5 on such a representation or the representation of a less number of 

nsumers, 


9. Certification of Mcters.—(1) For the purpose of incorporation with ап 
Act or Order passed or confirmed after the e of this Act — д 

(а) Sec. 49 of the schedule to the Electric Lighting (Clauses) Act, 1899 
( which relates to meters), shall be read as if the words “and fixed and 
connected with the servioe lines in some manner approved by the Board 
of Trade" were added at the end of the section 4 

(b) Sec. 50 of the same schedule (which relates to the certification of 
meters) shall be read as if the words and to have been fixed and to have 
been connected with the service lines in some manner, and the words or 
where any such meter is unfixed or disconnected from the service lines," 
were omitted therefrom ; and 

(c) The same section shall be read as if for the words “to be a correct 
meter there were substituted the words to be a meter capable of ascer- 
taining the value of the supply within such limits of error as may, as 


respects metera of the class to which the meter belongs, be allowed by the 
Board of Trade," and | ШИ К 

(d) Sec. 51 of the same schedule (which requires inspectors to certify 
meters) shall be read as if at the end there were added, and the inspector 
shall, on tbe like requisition and payment, examine the manner in which 
any such meter bas been fixed and connected with the service lines, and 
sball certify that it has been fixed and connected with the service lines 
in some manner approved by the Board of Trade, if he considers that it is 
entitled to be so certified." TANE : 

(2) So much of any Act or Provisional Order relating to the supply of 
electricity passed or confirmed before the commencement of this Act as 
requires that in order that a meter may be considered to be duly certified, 
it must be certified to have been fixed and to have been connected with 
the service lines in some manner approved by tbe Board of Trade, shall 
cease to have effect, but every duly certified meter must be fixed and oon. 
nected with the service lines in some manner approved by the Board of 
Trade, and an electrical inspector, on being required to do so by the 
undertakers or by any consumer, and on payment of the prescribed fee by 
the party to requiring him, shall examine the manner in which any meter 
bas been fixed and connected with the service lines, and shall certify that 
the meter has been fixed and connected with the service lines in some 
manner approved by the Board of Trade, if he considers it to be entitled to 
be so certified. 

(3) A meter shall be certified to be a correct meter within the meaning 
of any Act or Provisional Order relating to the supply of electricity passed 
or confirmed before the commencement of this Act if it is capable of 
ascertaining the value of the supply within such limits of error as may, as 
respects meters of the class to which the meter belongs, be allowed by the 
Board of Trade. 


10. Accounts of Local Authorities.—For the purposes of sec. 9 of the 
Electric Lighting Act, 1882, the accounts of any undertakers being a local 
authority shall be made up to the thirty-firat day of March in each yeer, 
and accordingly as respects those accounts the thirtieth day of June sball 
be substituted in that section for the twenty-fifth day of March, and the 
thirty-firat day of March for the thirty-first day of December: provided 
that if any such undertakers show to the Board of Trade that some other 
dates are, owing to cial circumstances, more convenient in their case 
than the thirty-first day of March and the thirtieth day of June, the 
Board of Trade may substitute such other dates for the said thirty-firat 
day of March and thirtieth day of June, and this section shall as respects 
those undertakers be construed with the substituted dates. 

11. Restriction on Transfer of Powers, &c., of Undertakers.—(1) A local 
authority, company or person who have obtained a Licence, Order or special 
Act for the supply of electricity shall not, by transfer or otherwise, divest 
themselves of any of the powers, rights or obligations conferred or imposed 
upon them by the Electric Lighting Acts, or by any Licence, Order, or 
special Act, otherwise than under and in accordance with a provision con- 
tained in a Licence, Order or special Act authorising such a divestiture. 

(2) Sec. 11 of the Electric Lighting Act, 1882, shall be repeated from 
* but no local authority to the end of the section. 

19. Supply of Electricity to Premises having Separate Supply.—Notwith- 
standing anything in the Electric Lighting Acts or in any Act of Parlia- 
ment or Provisional Order authorieing an undertaking, & person shall not 
be entitled to demand or to continue to receive from undertakers authorised 
to supply electricity in any area a supply of electricity for any premises 
having a separate supply, unless he has agreed with the undertakers to pay 


to them such minimum annual sum as will give them a reasonable return 


on the capital expenditure, and will cover other standing charges, incurred 
by them, in order to meet the possible maximum demand for those pre- 
mises ; the sum to be so paid shall be determined in default of agreement 
by arbitration under the Electric Lighting Act, 1882. 


13. Construction of Provisions Prohibiting Association.—For removing 
doubts it is hereby declared that so much of any Provisional Order or 
special Act, or of the Schedule to the Electric Lighting (Clauses) Act, 
1899, as incorporated with any such Order or Act, as prohibits undertakera 
from associating themselves with any company or peraon for supplying 
energy under апу Licence, Provisional Order, or spscial Act unless the 
undertakera are autborised by Parliament to do eo, shall not be construed 
as probhibitiog the undertakers from taking a supply in bulk from any 
company or pere ou au horised to give such a supply. 

14. Fur Protecticn of Gas Undcrtakers. —Nothing in this Act shall enable 
the Board of Trade by Provi-ional Order to authorise the compulsory 
acquisition of any land whicb, at the date of the first publicatioa of the 
notice for the Order, belongs to any gas undertakers and is used or 
authorised to be used by them for the purposes of their undertaking. 


15, Defnitions.--Iu this Act, unless the context otherwise requires 

The expression "Provisional Order” means a Provisional Order under 
the Electric Lighting Acts. 

The expression Electric Lighting Acts means— 

(a) As respects England and Ireland, the Electric Lighting Acta, 1882 
and 1888; and 

(b) As respects Scotland, the Electric Lighting Acts, 1882 and 1888, 
the Electric Lighting (Scotland) Act, 1890, and the Electric Lighting (Scot- 
land) Act, 1902. 

The expression “authorised” means authorised by Act of Parliament or 
Provisional Order. 

The expression area of supply means any area within which any local 
authority, company or person are authorised to supply electricity under the 
Electric Lighting Acte. 

The expreesion “road” includes any street as defined by the Electric 
Ligbting Áct, 1882. | 

The expression generating station includes any station or works for 
generating, transforming, converting, cr distributing electricity, and all 
machinery and applignpes ordinarily used in connection therewith. 


THE ELECTRICIAN, NOVEMBER 30, 1906. 


16, Application of Act to Scotland and. Ireland.—(1) In the application 


of this Act to Scotland the Sccretary for Scotland shall be substituted 
for the Local Government Board as respecta Provisional Orders relating to 
Scottish local authorities, and the fifteenth day of May shall be substituted 
for the thirty-first day of March, and the first day of August shall be sub- 
stituted for the thirtieth day of June. 

(2) In the application of this Act to Ireland the Local Government Board 
for Ireland shall be substituted for the Local Government Board as respects 
Provisional Ordera relating to Irish local authorities. 


17, Short Title, Constructicn and Commencement.—(1) This Act may be 
cited as the Electric Lighting Act, 1906. 

(2) This Act and the Electric Lighting Acts shall be construed together 
as one act and may be cited as the Electric Lighting Acts, 1882 to 1906. 

(3) This Act ehall come into operation on the first day of April, 1907. 


SCHEDULE. ` 
Modifications of the Lands Clauses Acts.—' The following modifications 
shall bave effect in the construction of the provisions of the Lands Clauses 
Acts incorporated by this Act for the purpotea of the Electric Lighting Acts: 
(a) The expression “special Act” means the Electric Lighting Acts, in- 
clusive of any Provisional Order authorising the compulsory acquisition of 
land, except that the period of three years mentioned іп sec. 125 of the 
Lands Clauses Consolidation Act, 1845, shall be calculated from the passing 


(b) The expressions the promoters” and “the undertaking” mean 
respectively the undertakers and the undertaking under the Electric Light - 


(c) The expression “land ” includes easements in or relating to land, 
——M—ÓÉÉÓÉ 
—— E da acH——— налына ллы аланын 
CORRESPONDENCE. 


OSCILLATION VALVE, OR AUDION. 
TO TIIE EDITOR OF THE ELECTRICIAN. 


Sin: In your issue of November 23rd last, thero is a 
description of a wireloss telegraph receiver by Dr. Leo de 
Forest which he has called an ** audion." This appliance, as 
described and figured, appears to consist of a low voltage 
carbon filament glow lamp having two platinum plates em- 
bracing the carbon filament and carried on a separate platinum 
wire sealed through the glass. There is also a connection 
cutsido the lamp between this third terminal and one ond of 
the continuous-current battery used to incandesce the carbon 
filament, a galvanometer, battery and telephone being inserted 
in that circuit. As there is a remarkable similarity between the 
appliance now christened by Dr. de Forest an andion and a wire. 
less telegraphic receiver I called an oscillation valve, which was 
described by me ina Paper read to the Royal Society of London 
on February 8, 1905, and also in one read to the Physical Society 
of London in May, 1906, and also previously described in a 
British patent specification, No. 24,850 of 1904, and a United 
States patent specification, No. 803,684 of 1905, I ask the 
favour of a little space to mention the nature and mode of use 
of my oscillation valve, that your readers may judge for 
t emselvos how far this instrument now called an audion is or 
in not identical with my valve, As far back as 1890, when 
juentigating the so-called “ Edison effect” in glow lamps, I 
discovered the unilateral conductivity of the space between the 
incandescent filament and a cold metal plate held on a platinum 
Wire seale.] through the glass, and in November, 1904, dis- 
covered that this unilateral conductivity held good for high 
Dy currents, which is not the case for electrolytic rec- 
ТАКИ з then constructed and described the use of a carbon 
in Tu we having an insulated metal cylinderor plate included 
of hi үнө аз à means for separating out the alternations 
make "requency oscillations produced by electric waves and 
дес, i m readable. on an ordinary galvanometer, and 
with el © uso of this device as a receiver in connection 
ud: е telegraphy both in the above-named Papers 

bg та lone, and also in my book on “The Principles of 
aeo p ve Tolegraphy," published last May. Dr. do Forest's 
Sdn 0 dang this appliance as an electric wave detector 
little aia : ar as [ can judge from published accounts, to be a 
Sede rent from mine, but nevertheless the actual construc- 

of the Apparatus is the samo. 
am sending you with 
entioned Papers published 


cbracing the filament as a valve to 
ituents of an electric oscillation 
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It has also been 
as an exceedingly 
Even if Dr. 
employing the 
that my intro- 
I believe I was 


to diroct attention to the fact that the 37th claim of my 
United States Patent No. 803,684 reads as follows: “At a 
receiving station in a system of wireless telegraphy employing 
electrical oscillations of high frequency a detector comprising 
а vacuous vessel, two conductors adjacent but not touching 
each other in tho vessel, means for heating ono of the con- 
ductore, a circuit outside of this vesscl connecting the two 
conductors, means for detecting a continuous-current in tho 
circuit, and means for impressing upon the circuit tho received 
oscillations." 

Also the firat claim in the above-mentioned British specifica- 
tion No. 24,850 of 1904 reads: “ A vacuous vessel having in it 
two conductors adjacent to but not touching each other, one of 
them being heated, these conductora being connected by a 
circuit outside the vessel, such circuit being exposed to somo 
influence tending to produce an alternating current in it, and 
which contains a galvanometer or other instrument for detecting 
& continuous-current substantially as described.” 

I may add that the drawings accompanying these specifica- 
tions show an instrument consisting of an incandescent lamp 
with plates on a cylinder surrounding, but not touching, the 
filament.—Yours, &c., J. A. FLEMING. 


Pender Electrical Laboratory, University College, 
Gower-street, Nov. 26. 


MEASUREMENTS OF PHASE DIFFERENCE. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR : I have read with very great interest De. Drysdale's 
article оп “ Measurements of Phase Displacement." I am 
more particularly interested in what Dr. Dryadale has to say 
with regard to current transformers. | 

_ Firat of all I must express my admiration for Dr. Drysdale's 
differential wattmeter method of measuring small phase dif- 
ferences. This method should prove of very great utility in the 
elucidation of many alternate curront problems, and I hope to 
find it useful in-the future. 

I would point out, however, that Dr. Drysdale is lik ely to 
mislead instrument, makers by choosing for the purposes of his 
experiment such a very poor transformer as he has employed. 

In the first place, he only utilises half the winding space 
available. In the second place, ho might have used much 
thinner iron. In the third place, after making due allowance 
for these two items, I must conclude that the il on is of greatly 
inferior quality at these low inductances to that with which I 
have been accustomed to work. E 

The difference between the effectivo ratio and winding ratio 
of Dr. Drysdale's transformer is never loss than 1:2 per cent., 
whereas working with a transformer of but one-eighth the 
weight I have been able to reduce this difference down to 
0'4 per cent. at 50 and 0:2 per cent. at 100 periods. 

Referring to Dr. Drysdale's golden rule that in current 
transformers the value of B should be kept as low as possible, 
and consequently that the transformers should be made as 
heavy as one can afford, I would like to remark that the gain 
in the reduction of the core loss and magnetising currents is 
by no means commensurate with the increase of weight and 
cost. This is best illustrated by an example. I will compare 
two transformers, each supposed to work on absolute short- 
circuit, the linear dimensions being in the ratio of 1 to 2. 
The following are the particulars :— 

| Small transformer. Large rro add 

i 1n. 


Length of magnetic circuit .. HL ^x 4 
Area of ion. Vea daa ais .  l3sqin. ...... 62 8. in. 
Secondary ampere- turns 1,000 1.000 
Zocondary resistance ...... 2units . ...... 1 unit 
' Induction ............ .... 8 units 1 unit 
Core loss ареге-ёагпз...... 4 eee 13 | 
Magnetising ampere-turns .. B ores 


irl, 
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In both cases the transformer is supposed to be fully wound. 
Tho core loss and magnetising currents are given for 50 periods. 

It will thus be seen that increasing the weight eight fold 
reduces the core loss component to one-fifth and the magnetising 
component to a half. In the case of ammeters and wattmeters 
required to measure non-inductive loads only, the magnetising 
component is of no consequence, provided that the magnetic 
leakage and self-induction of the instrument are both negligible. 
When wattmeters are to be used on low power factors, how- 
ever, the magnetising current is of much greater consequence 
than the core loss current. The magnetising current also 
becomes of consequence if magnetic leakage or the self-induc- 
tion of the instrument become appreciable, which is generally 
the case with ordinary үт | instruments. — Yours, &c., 


Westminster, Nov. 24. LANCELOT W. WILD. 


MAGNETIC FIELD IN THE SINGLE-PHASE 
INDUCTION MOTOR. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: I really fail to see how, under the circumstances, I can 
decline the exalted position in which Dr. MeAllister kindly 
places me with regard to himself, and it only remains for me 
to express a most earnest wish that I may soon have the 
pleasure of welcoming him on this higher plane. 

Dr. McAllister will have achieved a great step towards that 
goal the moment he fully understands that, even when very 
hard pressed, blustering as a substitute for argument is neither 
effective nor dignified. 

I quite think that Dr. McAllister had the desire to be funny, 
but I doubt whether he quite realised at the time of penning 
his ill-considered letter how very fully he had succeeded. To 
begin with, he criticises a Paper which he himself acknowledges 
to have never read. That is not bad; but it is quite eclipsed 
by the next paragraph. ! 

This deals with a statement of mine to the effect that the 
rotor ampere-turns in the transformer axis are neutralised (at 
least, as far as leakage will allow), because they are in trans- 
former relation to the stator windings in that axis. It is, of 
course, well understood that in the transformer axis the stator 
and rotor windings are absolutely comparable to the primary 
and secondary windings of an ordinary transformer, and it is 
known that in such cases the ampere-turns of the latter are 
neutralised by equal and opposed ampere-turns of the former. 
Dr. McAllister begins by indignantly denying this truth, and 
then immediately proceeds to prove its correctness by a fairly 
accurate, if somewhat laboured, dissertation. Nothing, I 
think, could be more humorous. 

It is clear that my statement to the effect “ that the nature 
of the rotor circuits in the transformer axis is totally different 
from. the nature of the rotor circuits in the motor field axis” 
remains uncontroverted. 

In conclusion, I must decline to continue this discussion, 
even if Dr. McAllister thinks better of it, and succeeds in 
bringing forward some more pertinent arguments in an attempt 
to refute tho statements I have made, For, apart from the 
fact that I do not care to carry on a technical discussion on the 
lines which seem to suit Dr. McAllister, I also hold that it 
would now be quite unfair on my part to continue to discuss 
this subject at all; for it so happens that since my last contri- 
bution to this controversy I was given an opportunity to 
adduce satisfactory experimental proof of the correctness of 
my assertions. I will publish the results of such tests as soon 
as I find it convenient.—Yours, &c., VAL. A. FYNN. 

London, S.E., Nov, 23. 


THE GROUPING OF ELECTRIC CELLS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sm: I am sorry to have to trouble you for the second 
time on this matter, but you certainly do me a great injustice 
when you suggest that my ideas with regard to the grouping 
of similar cells for maximum current are not so clear as those 
of Profs. Ayrton, Perry and Thompson. I trust you will 
allow me to show that the misunderstanding is entirely on 
their side. In fairness to them, however, I perhaps ought to 


remark that no other electrician knew any more about the 
matter than they did, previous to the publication of my little 
“ Treatise on the Grouping of Electric Cells.” 

Prof. Thompson, in his “ Dynamo Electric Machinery,” 
Vol. I., p. 803, says: “Everyone is familiar with the rule for 
grouping a battery which consists of a given number of cells, 
that they will yield a maximum current through a given 
external resistance when so grouped that the internal resis- 
tance of the battery shall, as nearly as possible, equal the 
external resistance.“ 

Prof. Perry, in his ‘Calculus for Engineers," sec. 37, 
investigates the matter with the aid of the differential calculus, 
and erroncously thinks he has proved that one should “arrange 
the battery so that its Шеги! resistance shall be as nearly as 
possible equal to the external resistance." 

Prof. Ayrton, in his "Practical Electricity," section 163, 
says: “ The arrangement of a given number of cells that gives 
the largest amount of power to a fixed external circuit is the 
one that makes the resistance of the battery equal to that of 
the external circuit.” Butitis clear from the various examples 
he works out, that he means the same as Prof. Thompson and 
Prof. Perry, he having apparently omitted by an oversight the 
words “as nearly as possible.” He adds, however, that when 
the resistances of the two best groups differ equally from the 
external resistance, a greater current will be obtained from 
the one with the greatest number of cells in series. Readers 
of my little book will thus-sec that he came very near antici- 
pating me in the discovery of the “law of geometrical 
equidistance.“ 

Now suppose it is desired to get the greatest obtainable 
current with 12 1-volt and l-ohm cells and an external resis- 
tance of 7 ohms (12 is a particularly favourable number for 
the rule I am criticising, and is the one most frequently used 


to illustrate it). The rule in question would evidently pre- 


scribe “six in series and two in parallel.” But the rule in 
Chapter II. of my book would say “ all in series,” since * 
7) is obviously nearer to 12 than to 6. I should thus get a 


current of 632 milliamperes, whereas the professors would 


only get 600. 

I will not further trespass on your space in order to show 
how my rules for grouping so as to get a given current with 
the least number of cells or the slowest consumption of materials, 
are likewise superior to those hitherto given. But I would 
call particular attention to the fact that Prof. Ayrton's book, in 
which the grouping of cells is dealt with very fully, is entitled 
“Practical Electricity.” ^ Apparently, then, he would not 
agree with those who, since the publication of my book, have 
discovered that the subject is of no practical importance, and 
that it therefore does not matter whether their rules are right 
or wrong.— Yours, &c., 


London, Nov. 24. W. F. DUNTON. 


[Although Mr. Dunton may be clear in his own mind he is 
certainly not clear in his book. By careful study the student 
may arrive at the conclusion that the criterion for maximum 
current is based on the number of cells in series instead of on 
the internal resistance, as frequently stated hitherto. This is 
correct, and we wish to give Mr. Dunton credit for it, but the 
details might be clearly stated in the book instead of being 
confused. As to the importance of the subject, the problem 
affords a good exercise to the student, but from the practical 
point of view it is quite unimportant, and on that account we 
do not care to give more room to its discussion. For reasons 
that are well known, cells are not connected into all sorts of 
groups in practice, and no one takes a given resistance and 
then considers, for example, how he can get a maximum cur- 
rent through it from, say, 1,201 cells, all of identical E.M.F. 
and resistance. —Ep. E.] 


LEGAL INTELLIGENCE. 


omer arcc murem 


Battery Acid Litigation.—The plaintiffs in the action reported in 
our last issue (p. 224) as to а breach of warrantry on sale of sulphuric 
acid were the X Electric Accumulator C». (Ltd.), and not the Electric 


h Accumulator Co., as stated in our report. 


NN 
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PARLIAMENTARY INTELLIGENCE. 


— e] 


Wireless Telegraphy Conference. — In reply to a question in the 
Нопве of Commons on the 22nd inst., Sir Н, CaupRELL-BANNEnMAN said 
he was afraid he could not make any promise as to a date for a discussion 
upon this subjeet. 


The Post Office and the Staff of the National Oo. —In the House 
of Commons on Tuesday the PosrMAsTER-GENERAL said it was not 
intended to introduce at present a bill dealing with the transfer of the 
National Telephone Co.'s staff to the Post Office. The transfer of the 
company's system would not take place until Jan. 1, 1912, and as statu- 
tory authority would be required for other parts of the arrangement 
besides tho transfer of the staff, it would be more convenient to introduce 
a bill later, when the whole subject could be dealt with. 


о — 
PARLIAMENTARY NOTICES. 


We continue this week the publication of particulars of notices of 
application te be made to Parliament aud to the Board of Trade in the 
1907 session in regard to electricity sapply aud trac: ion schemes, &o. 


ELECTRICITY SUPPLY PROVISIONAL ORDERS. 


MuNicIPAL. — d ston Manor, Mansfield (for Mansfield Woodhouse), Newark 
(amendment of 1900 Order), Pontefract, Stockport (to make special provision 
in oases where consumers have separate source of supply ; to refuse supply 
to persons whose payments are in arrear; to exempt from distress or 
seizure electric fittings and motors on hire, &o.); Chesham, Formby, 
Hipperholme, Lytham and Penrith (amendment of 1900 Order); Ber- 
вну (London) (to extend area of supply); and Cork Rural District 
Council. 

CourANIES, &o.— Birmingham & Midland Tramways (9) (for Smeth- 
wick), County of London Electric Supply Corpn. (for Maldens and 
Coombe), Egham Electric Lighting Synd. (for Egham), Electrical Distri- 
bution of Yorkshire arti (for Greetland, Castleford and Liversedge, 
Empire Electric Light & Power Co. (for Chesham), Mutual Electricity 
Supp'y Co. (for Bideford), North Metropolitan Electrical Power Distri- 
bution Co. (for St. Albans & District), J. A. & W. T. Purves, trading as 
Western Electricity Corpn. (for Paignton). 


Exvecrricity SuPPLY BLS. 


Momicteau.—London County Council: To empower Council to gene. 
rate, transform, store, distribute and supply electrical energy in bulk or 
otherwise for public and private purposes within the Administrative 
County of London aud certain portions of the counties of Essex, Kent, 
Surrey and Middlesez ; to give supply within and beyond proposed area of 
supply; to acquire lands for generating stations, &.; to purchase or take 
transfers of undertakings and powers of authorised electricity distributors ; 
to apply for provisional electric lighting orders ; to enter into agreements 
with authorised distributors ; to impose restrictions on exercise of powers 
by authorised distributors ; to supply electrical machinery and fittings, &c. 

Aberdeen Corporation: To extend area of supply; to acquire Cults 
Electricity Works; to supply electricity outside city boundary; to erect 
overhead wires, &c. 

Devonport Corporation: To lay electric mains in streets not dedicated 
to public use ; to require consumers to give notice before leaving pre- 
mises ; to exempt from distrees or seizure electric light fittings and appa- 
ratus let on bire ; to increase maximum amount of reserve fand, &c. 

Dundee Corporation : To extend area of electricity supply, &c. 

Glasgow Corporation: To make provision as to electric lighting of 
common stairs, &c. 

Sunderland Corporation: To make further provision as to electricity 
supply, and to amend Sunderland Electric Lighting Order, 1891, &o. 

Tunbridge Wells Corporation : To authorise supply of electrical energy 
outside the borough and within rural district of Tonbridge ; to provide, 
sell, let for hire, бх, &o., fittings, motors, and apparatus, and to exempt 
same from distress or seizure when let on hire; to authorise special 
charges to consumers with separate courcesof supply ; to refuse supply in 
certain cases, &с. 

Felizstowe and Walton Urban District Council: To ‘confirm agreement 
between Council & Suffolk Eiectricity Supply Co.; to confer further 
powera in regard to supply of electricity, &. 

Ogmore and Garw Urban District Council : To enable Council to borrow 
money for purchase of electricity undertaking of Ogmore Valley Electric 
Light & Power Supply Co. (Ltd.); to make bye-laws in regard to electric light 
fittings ; to supply electrical energy in bulk to outside authorities, and to 
enter into agreements with any local authorities and companies for 


supply of electrical energy for lighting or traction; to let on hire, fix and 
repair electric fittings, motors, dc. 


Companies.—Committee of London Electric Supply Companies: To 
prio powers upon companies baving statutory authority for the supply 
о it ectrical energy within the Administrative County of London ; to con- 

tute and appoint a joint committee representing the companies; to 
transfer to and vest in the committee the present stations of the com- 
si ie or to provide for leasing such stations, &c., to the committee ; to 
2 ble upon the committee powers of management and control ; also to 
rity e the committee to supply electrical energy in bulk to any local autho- 
within ten? or body authorised to supply or distribute electrical energy 
Би UE e Administrative County of London and in certain parts of 
Brom: ent, Surrey aud Middlesex, &c. (The companies affected are the 
City pton & Kensington, the Central, the Charing Cross, West End & 

3 


the Chelsea, the City of London, the County of London, the Ken- 


sington & Knightsbridge, the London, the Metropolitan, the Notting Hill, 
the St. James’, the South London, the South Metropolitan and the 
Westminster. 

Administrative County of London & District Electric Sapply Co.: To 
e company; to establish electricity works for generation and 
supply of electricity; to enter into agreements with London County 
rund and with other anthorities, companies, &о., in the County of 

onaon, 

London & District Electric Power Co: To incorporate company ; to 
establish generating stations for generation and supply of electricity in 
the Administrative County of London, parts of the Counties of Kent, 
Essex and Surrey; to enter into agreement3 with local authorities and 
companies ; {о take transfer of electrio lighting powers, &o. 

North Metropolitan Electric Power Supply Co.: To enable company to 
enter into agreements with local authorities ani companies for trausfer 
or lease of electricity undertakings ; to vary powers of purchase by local 
authorities of undertakings transferred to company and to make provision 
as to continuance of supply by company after purchase; to give supply 
of electricity to railways, &.; to acquire land compulsorily ; to let fittings 
and motors on hire; to use overhead wires, &o. 

Richmond (Surrey) Electric Light & Power Co. (Ltd.): To confirm 
agreement with Richmond Corporation as to supply of electricity, &c. 

Somerset € District Electric Power Oo.: To extend period for сот. 


` mencement of works and to confer farther powera for the generation. 


supply and distribution of electricity ; to take transfers of provisional 
electric lighting orders; to manufacture aud let on hire electric fittings 
and apparatus and to exempt same from seizure or distress, &0. 


, ELECTRIC Traction Paovisionan Orpers, _ 
MunicrPAL.—Leeds Corporation; Audenshaw Urban District Council 
(to revive and extend powers conferred by 1899 Act). 
Company.— Taunton Electric Traction Co. (extension of tramways, &c.). 


Exectric Traction Вп, 

Musictrpau.—London County Council: To construct additional tram- 
ways and reconstruct existing lines, &c. 

Birmingham Corporation: To construct additional electric tram- 
ways, Со. 

Manchester Corporation : To construct additional tramways; to extend 
time for construction of authorised lines and to enter into agreements 
with local authorities and others, &c. 

Newcastle-upon-Tyne Corporation: To construct additional tramways 
and tramroads and to enter into agreements for workiag tramways, for 
intercange of traffic, &c. 

York Corporation : To acquire existing tramways and to construct and 
work new tramways, &c. 

Companiss.—Central London Railway Co.: To construct new railway 
subway and works, &oc. 

City of Oxford Electric Tramways Oo. (Ltd.): To transfer to company 
existing tramways in Oxford and to enter into an agtesment with Cor- 
poration to construct new tramways in City of Oxford and rural districts 
of Headington and Woodstock, &c. 

Folkestone, Sandgate and Hythe Tramways Co.: To carry out street 
widenings, &0. 

Great Northern & City Railway: To extend time for completion of 
railway; to revive powers, Фс. 

Imperial Tramways Co. (Ltd.) : To construct new tramway in Middles- 
brough ; to abandon existing and authorisei tramways, &c. 

London & North-Western Railway Co.: To construct electric railway 
between Easton and Watford, to enable company to work by electric 
power, or partly by electric and partly by other mechanical power, the 
traffic on their railways or any part thereof, &c. 

Wakefield d District Light Railways CO.: To extend time for com- 
pletion of works, &c. ee 

West Yorkshire Tramways Co.: To acquire land for street widening, &c. 


Јоінт Exvectriciry SuPPLY AND Traction BILLS. 


Municirat.—Hull Corporation: To construct additional tramways ; 
make and enforce bye - la ws with respect to electric fittings, &e. 

Rawtenstall Corporation: To reconstrust and electrically equip existing 
tramways within and beyond borough; to purchase and reconstruct 
tramways in Bacup, &c.; to make special charges to consumers of elec- 
trical energy with separate source of supply; to refuse supply in cortain 
cases; to sell and let for hire electric fittings, motors, &c.; to require 
consumers to give notice before leaving; to allow discounts; to lay 
mains in streets not dedicated to public use; to supply electricity in bulk 
and for traction to local authorities or companies authorised to supply 
energy in any district adjoining the corporation's area, «9. 


онт LIGHTING AND TracTion BILLS. 


Sheffield Corporation: To construct and work new tramways, бс. ; to 
construct temporary lines under certain circumstances; to supply elec- 
tricity in bulk; to recover charges for electricity by distress, &c. 

Compantgs.—Barnsley, Wombwell & Wath Tramways : To incorporate 
company to construct tramways in West Riding of Yorkshire; to take 
transfers of electric lighting provisional orders, &. 


MiscELLANEOUS. BILLS. 
Municrrau.— Middlesbrough Corporation : To construst transporter 
bridgeacross the Tees an і work samaby electrical or m»:hani sal power, Ko. 
* Comranies.—Metropolitan Railway Со. (Londen): To estiblish n 


«nsion fund, &c. л А 
d Shanklin Gas Co. : To enable oompany to apply for & provisional elec 
tric lighting order. | 
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MUNICIPAL, FOREIGN & GENERAL NOTES. 


OINTMENTS VACANT AND FILLED. 
An 3 lecturer in engineering is required at the Merchant 


Venturers’ Technical College, Bristol. Salary £200. Particulars 


from the Registrar. Applications by Dec.6. See an advertisement. 

An electrical engineer as chief of dynamo test room is wanted by 
a large provincial manufacturing company. First-class references 
and theoretical and practical experience essential. See an adver- 
tisement. 

Good d.c. armature winders are wanted at once by Messrs. Bruce 
Peebles & Co., East Pilton, Edinburgh. See an advertisement. 

A manager is required for the selling department of a large elec- 
trical manufacturing company, with technical and commercial know: 
ledge. See an advertisement. | 

A working foreman is required to take charge of the assembling 
department of Jandus Arc Lamp & Electric Co. (Ltd.). Hartham- 
road, Holloway, London, N. See an advertisement. 

An electrical sales manager is required for Johannesburg, 
acquainted with all aspects of up-to-date power transmission, &c. 
See an advertisement. | 
. Wolverhampton Guardians invite applications for the appoint- 
ment of assistant engineer. Must have had experience of electric 
lighting plant, laundry and other machinery. Applications to the 
clerk (Mr. Frank Harrison), Union Offices, Wolverhampton, by 
Dec. 10. 

Oldham Tramways committee require a traffic superintendent. 
Salary £120 per annum. Applications by Deo. 4. i 

Southend Corporation require a chief assistant electrical engineer- 
Salary £150, rising to £200. Applications by Dec. 18. 


. Mr. C. D. Taite has resigncd his appointment as borough elec- 
trical engineer of Salford in order to join the staff of the Lancashire 
Electrie Power Co. as engineer and manager. Mr. Taite will com- 
mence his new duties about the beginning of the New Year. 


Mr. Arthur L. Johnson is resigning his position at Brighton elec- 
tricity works to take up an appointment as sub-station assistant 
with the L.C.C. electric tramways department. 


Mr. Sydney H. Bill, Dudley, has been appointed electrical engi- 
neer to the Mersey Docks and Harbour Board. 


Mr. E. J. Nicoll has been appointed outdoor assistant to York 
electricity department. 


Колан ааа ааа ыта а а — БАИС) 

Aberdeen Contract Dispute.—In reference to the report of the 
proceedings in the action brought by the British Westinghouse Co. 
against Aberdeen Corporation, which appeared in our issue of the 
9th inst. (p. 147), we have been asked to give the following explana- 
tion of the facts :— 

The action in question was taken by the British Westinghouse Co. (as 
main contractors to the Corporation), at the instigation of Messrs. 
Willans & Robinson, of Rugby, their sub-contractors for a reciprocating 
engine of 750 kw. The difference between Messrs. Willans & Robinson 
and Aberdeen Corporation arose in connection with certain defects which 
the Corporation argued bad developed in a cast-iron flywheel, and 
Messrs. Willans & Robinson, whilst disagreeing with the view taken by 
the Corporation, claimed arbitration under an arbitration clause in the 
contract. It is desired to make clear the fact that the lawsuit was 
brought at the instigation of Messrs. Willans & Robinson, and not at that 
of the British Westinghouse Co. І 


Arbroath.— The Council have approved the proposed application 
of Mr. G. Balfour for a provisional electric lighting order. 


Australasia.— The! Australian Mining Standard says Launces- 
ton (Tasmania) City Council are promoting a bill authorising the 
construction of electric tramways in Launceston by & company 
under agreement with the Council. 

. The company will construct and erect (at its own expense) all poles 
and overhead equipment, and will take current from the Council at 
2d. per unit. Three per cent. of gross earnings to be paid to the Council, 
but no payment to be made for first 3 years from opening of line. The 
Council are to have the right of purchase at end of 21 years or any sub- 
sequent period of 7 years. 

A special committee recently recommended Launceston (Tasmania) 
City Council to reduce their charges for electrical energy, but some 
members are of opinion that any surplus should first be devoted to 
writing off the cost of superseded plant, which is valued at £14,000 to 
£15,000, and the committees recommendation was referred to the 
Electric Light committee, The Council have decided to introduce slot 
electricity meters. 

Broken Hill City Council have decided to borrow £6,000 to extend the 
electricity undertaking, and the route of the Government tramways is to 
be lighted electrically. The additional electrical plant will, it is said, be 
ordered in England. | 

Zeehan (Tasmania) Town Board have completed the purchase of the 
undertaking of the local Electric Light & Power Co. 


Argentina,—The “ Review of the River Plate ” states that the 


first section of the municipal electric tramways at Rosario was 
formally opened on Oct. 81. | 


S. & L. Monteverde, owners of the Nacional Tramway, La Plata, 
have applied to the Legislature for authority to convert the system 
to electric traction. | | 

Buenos Аугев Municipality have арргоуей the plans submitted 


by the concessionaires ( arela, Cuneo & Co.) for an electric tramway 


to Tigre. : p ‚ 

The contract held by the Rosario Electric Co. for lighting Rosario 
will shortly expire, and the municipality are negotiating with а 
Belgian syndicate for the construction and equipment of electricity 
works. 

The application of G. Rahtjen & Co. for a concession for an electric 
tramway to traverse the same route as existing lines, has been 
refused by Buenos Ayres municipality. 

Gullard & Co. have obtained a concession to erect in Buenos 
Ayres 500 electric illuminated clocks to which advertisements will 
be attached. 


Battersea (London)— The Council are to take up a loan of 
£10,768 at 4 per cent. for electric lighting. £9,563 of this 1s to be 
repaid in 20 years and the remainder in 10 years. 


Belfast.—The city electrical engineer (Mr. Victor A. H. McCowen) 
has prepared a report for the Tramways and іра бу committee 
on the necessity for providing additional generating plant for the 
winter of 1907. . 

Mr. McCowen states that the lighting plant at present installed ha: 
total capacity of 250,000 8 c.p. lamps connected—-that is to say, under 
the local conditions obtaining in Belfast and allowing for sufficient 
spare plant. The equivalent of 255,000 8 c.p. lamps is connected and 
applications for a further 20,000 8 с.р. are in hand. The rate of increase 
for the last few years has been very considerable, and he anticipates that 
this increase will continue owing to the reduced charges for energy. It 
will, therefore, be absolutely necessary to at once provide more plant to 
properly carry out the department’s obligations as a supply authority. 
He had estimated for installing a further 2,000 kw. of generating plant, 
together with the necessary feeder cables, which would enable them to 
supply a further 80,000 8 c.p. lamps. The following is Mr. MoCowen's 
estimate of cost: Plant (including steam dynamos, boilers, switch 
gear, boosters, balancers, and foundations) £34,900 ; sub-station plant, 
£2,200 ; feeder cables and distributing mains to central district of city, 
£23,900; services and meters, £6,600 ; distributing mains Malone dis- 
trict, £8,750; contingencies, 23,650; total, £75,000. . 

The proposed outlay should (Mr. McCowen considers) meet require- 
ments for the next two years, and he récommends that application be 
made for sanction to the necessary loan and that he be authorised 
to obtain tenders for the plant. 

dis Committee have considered and approved Mr. McCowen’s pro- 
posals. 


Bermondsey (London).—At the audit of the borough accounts 
on Monday Mr. C. Munroe appeared on behalf of the London Elec- 
tric Supply Corpn. to object to the method of keeping the accounts 
of the electricity supply department. 

Mr. Монвок alleged that the costs of working had been transferred to 
the general rate account, with the result that, instead of the electricity 
accounts showing a considerable loss, as they would have done had 
they been properly stated, they were made to show a profit, The 
matter was one of great importance to the company, which, in addi- 
tion to being а substantial ratepayer, was a statutory authority for 
the supply of electric energy in the borough, and was thus not 
only being competed with in an unfair manner (viz., by the aid of 
the rates), but was also called upon to contribute to the loss which 
was being incurred yearly by the Borough Council. He pointed out that 
his clients had offered to supply the Council with electricity for public 
lighting at 144, per unit, whilst the Council were charging themeelves 
244., and were supplying the Surrey Commercial Docks Co. at 1d. per 
unit, facts which warranted the assumption that the charge made for 
public lighting was 33 per cent. more than the market value of the 
current. It was also alleged that not enough (by some £3,000 per 


annum) was being charged against the electrical undertaking for the. 


steam supplied by the dust desiructor, whilst the Council were not called 
upon to contribute anything for depreciation. The company was com- 
pelled to put aside 1771 for depreciation, and if the Council did the same 
£2,100 would have to be charged against the year’s accounts. . 

The auditor (Mr. A. Carson БКовевтв) said that upon the last point 
there was a great deal of misapprehension, The Council had to provide 
2 38 per cent. to a sinking fund over 42 years, which covered more than 
depreciation if it purchased outright land, buildings, mains and machinery. 
Therefore the borough was harder hit than the company. 

The town clerk (Mr. Frepx. Ryanr) described the letter recently sent 
by Mr. R. Stewart Bain to the L.G. Board and the press as fallacious. The 
borough originally charged themselves 3d. per unit for public lighting, 
but they had reduced it to 154, as against the company’s offer of 14d., on 
the top of which, however, would have to be added the cost of distribution. 

Mr. Bars : We are prepared to supply it to your lamps at 14d. The 
County of London Co. are willing to do it for 1}d., and if it is put up for 
competition we will do it for 1d. 

The Town CLERK said the average cost to metropolitan boroughs for 
parue lighting was 2:17d. per unit; public companies charged 2°46d. ; 

ut Bermondsey did theirs for 2:21d. 

The audit was then adjourned. 


Bexley.— The Council are applying for a loan of £4,347 for 
mains, services, &0. 


XX 
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Birmingham.— The Corporation approved on Tuesday the pro- | cwt. (25 pesetas) ; and pumps of all kinds and separate parts for same, 


l | an 
posal to promote a bill to authorise the construction of a tramway except fiywheels, 25 pesetas рег 100 kg. = 10a. 1d. per owt. (30 pe 
to Harborne. Notice is given that commutators, starting switches, ОЕША insulators 


M lightning conductors and other similar i 
Blackpool. —The tramways and electricity supply departments tric sinat are dutiable under Nos. 525 and 526 eh sive ag oe: 
have made considerable progress during the past year. Close upon one 

£50,000 was taken on the tramways during the season (six months), ‚ Dockyard Lighting. —The Admiralty have sanctioned a con. 
and it is anticipated that about £10,000 will be available for the | siderable extension of the electric lighting and power plant at 
relief of rates. The electricity department is also showing satisfac. Haulbowline Dockyard, Cork. 

tory monthly increases in output, and it is estimated that about The establishment and some of the workshops and residences are 
£7,000 will go to relief of rates. y lighted electrically, and the Present scheme provides for tha 


n building of & ti i i : 
кеа the 5 оза Court с 9 plant ^d lighting M dus ы station and the eroction of new generating 

before the Common Serjeant, the three men, oyee, Wade (pub. Es | 
lishers) and Dawson (clerk) Were again indicted for conspiracy to obtain _ Bast Ham.—The borough engineer (Mr. A. H. Campbell), con. 
money with intent to defraud. Boyce and Wade pleaded guilty. iynüy with the medical officer and the electrical engineer (Mr. 
The charge was that accused, from offices at Charing Cross, London, . Ullmann), are to report upon a proposal to use an electric 


sent out canvassers with advertisements cut from genuine directories, to | motor for driving the machinery at the new hospital 
indace advertisers to pay for insertions in other directories which, as it Tenders are to be invited for the electric equipment of the pumps 
turned out, had no existence. Some of the directories mentioned were at the sewage and refuse destructor works at a cost of about £990. 
Ка ту оса 3 А 1 оова rg Edinburgh. —A conference took place on Monday between the 
Directory and Diaries," “Bryan's Counties Directories“ and “ Brad- 
shaw's Business Guide."  . i 

ed. found Dawson guilty, and Detective-zergeant West said, 
altho 


those шеру frauds. Wade had once been sentenced, but he had been 
associated with Boyce for some years, and Dawson had been three times 
convicted. Boyce and Wade were each sentenced to three years’ penal 
servitude and Dawson to 18 months’ hard labour. 


Bombay.—An inquiry was recently held into the application to 
acquire land in conneciion with the Ghat hydro-electric power 
scheme, promoted by Mess-s. Tata & Sons. Dr. John Mannheim 
supplied technical details, and & number of millowners and leading 
commercial men gave evidence in support of the scheme.  - 

À public inquiry was also recently held into a proposal by a 
company to acquire land for an electricity generating station in 
the Poona Collectorate. 


the present horse line to the boundary at Colinton, and that they would 
do so on the lowest acceptable public tender, instead of, as the company 
had stipulated, a certain sum—£18,000 per mile being fixed as the 


the AP cou omions are approved of by them. The company are also pre- 


өөү алеге, to their suggestion that the new lines in Broughton 
should worked by them as part of an electric system covering the 
whole northern section of the city tramwa undertaking, and agree to 
submit within a few days a definite proposal. as to the conditions upon 
which they would be willing to work the new section. | 


Erith.—The revised scale of char es for electric currrent is as 
follows : 44d. per unit for private lighting, or 7d. per unit for the 
first hour's maximum demand and 2d. after; supply through pre- 
payment meters 6d , and for outside arcs 21d. 


Exeter. — The Tramways committee recommend the granting of 
£800 to the surveyor (Mr. T. Moulding) and £100 to the electrical 
engineer (Mr. H. D. Munro) for services rendered in connection: 
with the tramways scheme. 


Penton.—The Council have assented to the proposed application 
of Stoke-on-Trent Corporation for a provisional electric lighting 
order, 


Gloucester.—The Corporation on Wednesday rejected а motion 
to sell or lease the tramways to a company. 


Great Northern, Piccadilly & Brompton Railway.— This line 
will be opened on Dec. 15. The maximum fare (from Hammer- 
smith to Finsbury Park) has been fixed at 4d. The stations on this 
line are: Finsbury Park (terminus), Holloway-road, Caledonian- 
road, King's Cross, Russell-square, Holborn, Covent Garden, 
Leicester-square, Piccadilly Circus, Dover-street, Hyde Park Corner, 
Brompton-road, South Kensington, Earl's Court, Hammersmith 
(terminus). 


Halifax,—It is reported that the loss to the tramways depart- 
ment in connection with the recent tramway strike was about £3,000. 


Hammersmith (London).—Owing to complaints as to alleged 
nuisance from smoke and grit emitted from the electricity works 
the electrical engineer (Mr. G. Bell) proposes to erect a separate 
iron chimney on a concrete foundation from the level of the present 
boilers and connected to them by a cross flue half-way up at a cost 
of £300. The base of the stack is to form a receptacle for the fine 
dust which can be frequently cleaned out from an access door. 


Isle of Wight Central Railway.—A scheme for the conversion 
of this railway to electric traction is before the Isle of Wight 
County Council. | Б 

The Parliamentary and Railway committee, who have been considering 
& proposal that the Council should acquire and work the railways, urge 
that any scheme which would be caloulated to improve the existing state 
of affairs should receive every support. A further report will be sub. 
mitted on the subject. ; 


Italy.—The “ Bulletin ” of the French Chamber of Commerce at 
Milan states that the Provincial Council of Ancona is considering 
requests by Messrs. Fiorenzi & Concetti for the concession for an 
electric railway from Osimo to Ancona and Falconara, and by M. 
Lenner, representing the Société Italienne pour les applications 
électriques, Turin, for a railway, partly funicular, in the Marches. 

An agreement has been entered into between tho Société Véni- 
tienne and the local authorities of Padua and Venice for 28 con- 
struction and working of an electric tramway between those places. 


d те he said, proposed to transmit energy by overhead conductors to 
mbay. 

Mr. RIGHT (Messrs, Wallace & Co.) thought the scheme for bringing 
cheap electric power into Bombay was likely to prove useful to the publio. 


saumers over 100 н.р. The existing cotton mills, on which the prosperity 


. C. Н. Авмвтвомо said there was no doubt cheap electric power 
would be of the greatest benefit to Bombay and its industry, and would 
: ола also from the sanitary point of view, as it would do away 
bis Present smoke nuisance. It would also be profitable to the mill. 


Camberwell (London).—From time to time the Council have 
асан to the Board of Trade against proposals of the County of 
Ddon Electric Supply Co. to lay mains in the district, and the 
td have now replied that they are considering the question of 
promoting legislation to provide (inter alia) for the bringing into an 
Area x supply electricity generated at a station situated outside the 
area, but the Board are not at present in a position to indicate the 
пек lorm which the proposals will take. : 
кы further letter the Board state that the legislation proposed is 
yng and they cannot undertake to postpone the introduction of the 


very opportuni : 
юре amen deca: ty would, however, be afforded to the Council to 


кем and Gatley.—The Council are in negotiation with Stock - 
rporation for transferring their electric lighting Order of 1900. 


К Аргы Duties. —The following are rates of import duty pay- 
bet Imports into Spain under the new treaty of commerce 
Mies реп and Switzerland :— 

10 ke = Canite articles for electrical purposes, 25 tas per 
eh de pes ld. per owt, (formerly 70 pesetas); asbestos ele for 
45 pesetas]: W 25 pesetas per 100 kg. 103. 1d. per owt. (formerly 
сті, (80 pesetas), A pona Shades, 80 pesetas per 100 kg. — 128, ld. per 
boxes ae 8); dynamos, eletromotors, induction coils, resistance 

fe : sformers, governors, switchboards, cutouts and component 
10kg. = 198, la бшп from 2,501 kg. to 5,000kg., 30 pesetas per 
Weighing 5.001 y, t. (87.50 pesetas), and the Same classes of goods 
(37:50 pesetas) kg. and upwards, 20 pesetas рег 100 kg. == 88. Id. per cwt. 
tad the like fine Eb pesi for telegraphs and telephones, electric meters 
04.01.98, per omt (2.0 Parmts parta for same), 2 pesetas per kilogramme 
(including team ‚ (2°50 pesetas per kilogramme); steam and gas engines 
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The permanent committee for tramway construction at Gallarate 
has approved the scheme for an electric tramway from Gallarate to 
Oleggio at an estimated cost of £400,000. 

The Novi-Ovada Tramway Co. have made public proposals for а 
34 km. (about 21 miles) tramway line between Frugarolo and 
Alexandria. М 

A concession for а tramway from Salerno to Pompen has been 
granted to M. Taiani, who will immediately commence work. 

Jarrow.— The electric tramways of the Jarrow & District Electric 
Traction Co. (Ltd.) were officially inspected on Wednesday. 


Leeds and Bradford Through Tramway Service.— Steps are 
being taken to give & through tramway service between Leeds and 
Dradford. 

The difficulty has been that the gauges of the respective lines are 
different, those of Leeds being construoted to the standard gauge and 
those of Bradford to a 4ft. gauge. The Bradford tramways manager 
(Mr. C. J. Spencer) and his assistant (Mr. Dawson) have jointly patented 
an invention by which the wheels are mounted on sliding sleeves instead 
of a rigid axle. Coupled with these tere is & locking arrangement that 
secures the wheels to the rails of the line to be travelled over, and the 
driver on arrival at Stanningley from Bradford would unlock the gear by a 
simple movement of the lever and the car would be immediately adapted 
to travelling on the broader gauge of the Leeds system. The invention 
has been tried at Bradford tramway depot in the presence of the chair - 
man of tramways committee (Ald. E. Priestley) and some members of the 
committee. Two sets of lines of different gauge had been laid and а car 
fitted with the appliance was driven over both. In external appearance 
the car does not differ from an ordinary car. The experiment was (it is 
stated) completely successful and general satisfaction was expressed at the 
probability of a through service, The estimated cost of laying down & 
third rail is £15,000. 


Leyton.—The Board of Trade inspection of the Council’s new 
electric tramways took place on Saturday last. 


Light Railways.—The following notices of intention to apply 
for light railway orders have been given :— 

Dart'ord Distriot Light Railways Co. (extension of time). 

East & West Yorkshire Union Light Railway Co. (additional powers). 

Leicester & District Light Railways Co. (extension of time of 1904 
order, &o.) 

North Lindsey Light Railway Co. (to contract light railways in the 
parish of Winteringham, Lincoln). 


Liverpool Overhead Railway.—A rumour having circulated 
that negotiations had been opened for the transfer of this railway to 
the L. & Y. Railway Co., the general manager of the Overhead 
Railway (Mr. S. B. Cottrell) states that there is absolutely no 
foundation for the rumour. 


London County Council. At Tuesday's meeting the Finance 
committee reported that 

For some time past they had had under consideration the question of 
the periods allowed by the Council for the repayment of money borrowed 
by metropolitan borough councils for purposes in connection with their 
electric lighting undertakings. The periods now fixed were: For land, 
buildings, culverts, bare copper mains and royalty licences 50 years, and 
for all other purposes 20 years; or, as an alternative, 42 years for 
all loans (except purchase of land in fee simple), provided that, if 
any works fall to be renewed during that period, the cost of re- 
newal shall constitute a maintenance charge and shall not be made 
the subject of a fresh loan. Where the first alternative has been 
adopted it has been the practice to allow 60 years for the repayment of 
loans for the acquisition of freehold land. Only 10 years was allowed 
for loans for electric light meters, as the expenditure had not been re- 
garded as forming part of the initial cost of an electric lighting under- 
taking. All the borough councils, except Battersea, who have borrowed 
for electric lighting purposes, have applied for and been granted loans 
repayable within 42 years. Hampstead Council has since agreed to 
reduce the term of its loans to 25 years from the date of the original bor- 
rowing, and certain other councils have agreed to a shorter term than 
42 years for extensions of their plant. 42 yeara was first allowed by the 
Council in 1894, mainly on the ground that it was the maximum 
period for which a company would, under the Electric Lighting Acts, be 
allowed to carry on its undertaking before the option of purchase secured 
to local authorities under the acts could be exercised; but the actual 
periods of the statutory concessions of the companies extend ran in all 
cases from the year 1889, and, therefore, they expire in 1931. The period 
of 42 years was not intended, as in the case of the periods which are granted 
for the repayment of loans for all other purposes, to represent the 
average life of tbe various parts of the undertaking. It was always 
admitted to be longer than the equated period representing such 
average life. As this period no longer has any special significance, the 
Finance committee have considered whether it would not be advisable to 
require future loans for electric lighting to be repaid in periods repre- 
senting the life of the works proposed to be undertaken ; and it would be 
more convenient that maximum periods should be fixed for the various 
parts of the undertaking rather than one period for the whole undertak- 
ing. The Committee consider such а course particularly desirable in view 
of the uncertainty ав to the method to be adopted in future for the supply 
of electric energy in London, and ot the possibility of generating plant 
being rendered obsolete by the supply of energy in bulk at a cheap rate. 

The chief engineer, after conferring with Sir Alex. Kennedy on the 
subject, has reported on the question of the periods which should be 


allowed for repayment, if regard is had to the probable life of the various 


portions of the undertaking, and the committee suggest that the maxi- 
mum periods for repayment should be as follows: Freehold land 60 
years, buildings 50 years, mains 30 -years, plant 20 years, house con · 


nections 12 years, meters 10 years. The Treasury have readily accepted 
the terms now suggested. The average of these terms as applied toa 
complete undertaking, apart from land and meters, worked out to ahout 
30 years. 

The report was adopted. 

Reconstruction of Tramways.—The Highways committee recom mended 
the reconstruction of the following tramways: (1) Highbury to “ Archway 
Tavern,” conduit system; (2) “ Angel," Islington, to Old-street (City- 
road), conduit system ; (3) High-street, Shoreditch, to Cambridge-road 
(Hackney-road), conduit; and (4) Coborn-road to Bow Bridge (via Bow- 
road), overhead system. The estimated cost of the first three sections is 
£262,270 and of the latter £27,480, exclusive of buildings (estimated at 
£84,700), rails (estimated at £20,500) and certain car sheds and sub. 
stations. Post poned. 

Nails. —The same committee recommended that £45,000 be expended 
on providing rails and other traek materials required in connection with 
work to be undertaken in the neat future.—Carried. 

Cars.—Consideration of а recommendation of the Highways committee 
to spend £255,000 on additional electric cars was postponed. | 


Long Eaton.—The electricity department, which is making 
energetic efforts to increase the demand for electric current for 
lighting, power and heating, have revised their scale of charges. 
For lighting houses, shops and other premises (except factories) the 
charge is 34d. per unit, less 5 per cent., but current will 81:0 be supplied 
by 1d. slot prepayment meters at the same rate, without rent or discount. 
For factories the charge is 3d. per unit for the first 2,000 units per quarter 
and 2d. after, less 5 per cent. Factories having a connection from the 
Council’s mains for stand-by purposes must guarantee а minimum con. 
sumption at 58. per standing per annum (payable quarterly), at the fore- 
going rate of charges and subject to 5 per cent. discount. The latter 
charge took effect on Oct. J. 

For power or heating the charge varies from 2d. per unit for the first 
250 units per quarter to 3d. per unit for 6,000 units per quarter. 


Manchester.—A deputation from the Manchester Ratepayers’ 
Association had an interview with the Electricity committee on 
Wednesday to make inquiries about the proposed borrowing of 
£60,000 by the electricity department. A fall inquiry was made, 
and the members of the deputations expressed themselves satisfied 
with the explanations given, and decided that they could not take 
further responsibility in opposing the proposed borrowing powers. 

Failsworth Council sent a deputation to Manchester Electricity 
committee on Wednesday to urge that a supply of electric current 
might be given in the Failsworth district at an early date. 


Middlesex.—Last week the County Council were recommended 
to promote a bill for the construction of additional tramways, but 
after debate the recommendation was referred back. 

The Wood Green extension of the tramways was opened for 
traffic on Wednesday. 


Milan Exhibition Awards.—In addition to the awards already 
reported in The Electrician, the following further. awards have been 
published: 

Cambridge Scientifle Instrument Co., grand prix (2); F. Darton & Co., 
grand prix and diploma of honour; Greenwood & Batley, diploma of 
honour; Nalder Bros, & Thompson, diploma of honour (2); British 
tlectric Transformer Co., gold medal; Armorduct Mfg. Co., silver medal ; 
British Johns Manville Co., silver medal; and Willans & Robinson, 
silver medal. 


Mountain Ash.—The Council resolved on Tuesday to hold the 
South Wales Electrical Power Distribution Co. to their contract to 
give a supply of electricity in bulk to the Council. 


Municipal Telephony.—Hull Telephone committee have in- 
structed their consulting engineer (Mr. A. R. Bennett) to formulate 
a scheme for giving more effective intercommunication between 
subscribers of the municipal system and those of the National Tele- 
phone Co., the scheme to be submitted for the company’s approval. 

The chairman of the committee (Mr. J. Brown) stated at the last meet- 
ing that they were aiming at a scheme which would give complete 
mechanical intercommunication. It would cost the company and them- 
sel ves each about £300. | 

A communication from W. Jackson & Sons asking for a con’ rect fo: 
several years’ service Was referred to a sub-committee. 


New Book.—Messrs. Harper Bros. have published “ Labora: 
tory Work in Electrical Engineering,” by John Roberts, jun., of 
Blackburn Technical School. 


New South Wales Tramways.—For the first quarter of the 
current financial year the length of the Government tramways was 
126} miles, most of which is worked by electric traction. The 
revenue Was £205,248. Both receipts and expenses showed an 
increase, and there was a net improvement of £2,695. The number 
of passengers carried was 35,141,791, an increase of nearly 2,000,000 
over the corresponding quarter last year. 


Overhead Telegraph Wires.—At the Lambeth (London) Police 
Court on Monday, Mr. Hopkins sat as an arbitrator undet the 
Telegraph Acts to determine the dispute between the Postmaster: 
General and Lambeth Borough Council consequent upon the refusa! 


bw 
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siderable inerease in the demand for current for lighting, especially 
for current for flame arc lamps, and many factories in the district 
are installing these lamps. | 

, At the recent exhibition at the town hall, Stratford, the Corpora- 
tion made a very prominent display, not only by occupying illumi- 
nated stands, but also by providing the electrical illumination for 
other exhibitors’ stalls. “A large number of electric lamps and other 
apparatus were shown and flame arc lamps were used for lighting 
the hall. Various domestic and other uses of electricity were 
also effectively demonstrated. Great credit is due to the borough 
electrical engineer (Mr. A. H. Seabrook) for his activity and industry 
in advertising so prominently and efficiently the many advantages 
of electricity as a source of light, heat and power. 

Wood Green. It will be remembered that at one time the 
Council proposed to establish municipal electricity works, and in 
order to ascertain the amount of support likely to be accorded the 
scheme made a canvass of householders. The L.G. Board refused 
to sanction a loan, and so the electricity scheme fell through. The 
cost of making the canvass was objected to at the recent audit of 
the Council’s accounts, and the L.G. Board auditor (Mr. Young) 
stated that he knew of no authority for such payment, which seemed 
to him to be illegal. He should (he said) report to the Board, and 
probably the cost of the canvass would be disallowed and surcharged. 


Workhouse Lighting.— The Electric Lighting committee of 
Stoke-on-Trent Guardians have received a report on the condition 
of the eleotric lighting plant at the workhouse from their consultin 
engineers (Messrs. Edwards & Shaw). In this it is stated that cer- 
tain defects have exhibited themselves in the engines and the coal 
consumption is exceptionally high. Messrs. Edwards & Shaw 
made certain suggestions for remedying the defects, and these are to 
be carried out by the Guardians. 

Batti-Wallahs.—The P. & O. Вані. Wallahs' Society held an 
enjoyable smoking concert on Wednesday evening last at tho 
Holborn Restaurant, London, the programme being provided by 
members and their friends, under the presidency of Mr. L. M. 
Waterhouse. Among the items was a parody on the well-known 
song “Tommy Atkins," entitled ‘The Batti-Wallah,” for which 
Mr. F. D. Joseph was responsible. This spirited ditty, which had 
considerable local ° colour, was well received. 


of the latter body to allow an overhead telegraph wire to be carried 
along Robsart-street, Brixton. 

The Post Office sought consent to the construction of a short Piece of 
underground line and an overground telegraph line (to b3 carried on five 
posts) along Robsart-street to the west side of Stockwell Park-road, and 
the erection of a fire-alarm post at the latter point. The Council refused 
consent, maintaining that the wires should be placed underground. 

Mr. Horxiss decided that the proposals of the Post Office were just and 
reasonable, and gave judgment in their favour, with £15. 153. costs. 


P.0. Provincial Telephone Service.—Cardiff Chamber of Com- 
merce unanimously passed the following resolution on Wednesday: 

That this meeting regrets to note the continued withdrawal of inclusive 
rates on the Post Office telephone system as hitherto granted, and as still 
obtainable on the National Telephone Co.'s system, and is desirous that 
the local members of Parliament should be requested to bring pressure to 
bear upon the Postmaster-General witb a view to the prevention of any re- 
striction in the facilities or increase in the rates on the Post Office system, 


Portsmouth.—An inquiry was held here last week into the 
application of the Council for sanction to borrow £1,490 for the 
electricity undertaking. 

The town clerk (Mr. A. HELLAnp) said the money was required to pro- 
vide a circulating pump, a spare rotor and underground tanks. 

The inspector (Mr. H. Ross Hoorn) announced that the L. G. Board 
considered that spares should be charged to ravenue. 

There was no opposition. 


Presentation.—At Radoliffe on Saturday the members of the 
staff of the Lancashire Electric Power Co. presented Mr. R. L. 
Gamlen (chief engineer and manager since the inception of the com- 
pany) with a silver tea and coffee service of old English pattern. 

Mr. Borkrnsnaw, station superintendent, in making the presentation, 
said it was impossible that any gentleman occupying a similar position 
among the electrical engineering concerns of this country could have 
endeared himself more to the members of his staff and secured thereby 
more loyal service than Mr. Gamlen. He had made the whole staff into 
a band of brothers, and though distance and circumstances might separate 
пош е feeling of brotherhood would remain with them throughout 

eir lives. by i 

Mr. Gastes, in acknowledging the gift, said if any strength had been 
vouchsafed to him in the uphill task which had fallen to his lot in Lan. 
cashire it had come from a staff that had been loyal and helpful to 
him, from the highest to the lowest member. His difficulties had been 
enormous, and almost on every hand, but he was proud to think that the 
position of the company was now as favourable as that of any of the great 
companies of England, Scotland or Wales. He was profoundly grateful 
for the magnificent testimony of appreciation before him. It would be a 
lifelong reminder of his work with a staff of whom anyone in his position 
might be proud. 

Mr. Gamlen left England yesterday (Thursday) for-Calcutta. 


Rumoured Combine in the Steel Tube Trade.—A report 

ving been current that a trust has been formed in the steel tube 
and conduit trade, we have made inquiries and find that there is no 
foundation for the rumour. For some years past makers of gas 
tubing have fixed a range of prices, and now that a sub-committee 
of the Engineering Standards Committee has standardised electric 
conduit, the principal makers of this material in this country have 
agreed upon a standard range of prices. With regard to the further 
statement that an advance in prices of about 8 per cent. has been 
fixed upon, we are assured that there is no ground for this state- 
ment. The increase in prices which have been announced from 
time to time have been solely due to the advance in price of raw 
materials. The standard range of prices applies, we understand, 
only to tubes, bends, tees and other parts of conduit, and not to 
fittings and general accessories. 


Sunderland, —There was no opposition at the inquiry on Tuesday 

to the application of the Council to borrow £23,050 for electric 
ting extensions. 

1 borough electrical engineer (Mr. John F. C. Snell) said that during 
ae, ended March last, 6,159,000 units of electrical energy were sold, 
жы was expected that during the year ending March next the sales 
ent d nearly 8,000,000 units. A 15 years' agreement had been 
; 500 Into with Doxford & Sons, shipbuilders, for a further supply of 
:900,000 units annually, which would raise the output to over 10,000,000 


ода year. Mr. Snell supplied technical details regarding the er- 
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TRADE NOTES AND NOTICEs. 


TBENDBRS INVITED. 


Handsworth Urban District Council invite tenders for supply, 
delivery and erection of the following plant at their electric power 
station: (No. 15) extension water-tube boilers (two), and (No. 16) 
extension engine (500 1.н.р.) and dynamos (one 815 kw. and two 
45 kw.) Specifications, &c., from the clerk (Mr. H. Ward), Council 
House, Handsworth, near Birmingham. Specifications, conditions 
of contract and drawings can be seen at, but not obtained from, the 
offices of the consulting engineers (Messrs. Kennedy & Jenkin), 17, 
Victoria-street, London, S.W. Tenders to Mr. Ward's office before 
noon of Dec. 15. See also an advertisement. 

Handsworth Urban Council also invite tenders for permanont 
way reconstruction and overhead equipment of the Birchfield-road 
tramways. Tenders to the clerk (Mr. H. Ward), Council House, 
Handsworth, before noon Dee. 12. 

Portsmouth Corporation invite tenders for the supply of steam 
exhaust, feed and circulating water piping. Specifications, &c., 
may be obtained from the town clerk (Mr. Alex. Hellard), and 
further particulars may be obtained from the tramways engineer 
(Mr. V. G. Lironi), Vivash-road, Fratton. Tenders to the Town 
Clerk, Town Hall, Portsmouth, by noon Dec. 7. See also an 
advertisement. 

Portsmouth Council also require tenders (by Dec. 17) for supply 
and maintenance of 550 volt electric power cables. 

Utrecht (Holland) City Council invite tenders for supply of open 
trail cars for their electric tramway department. Tenders, addressed 
to the magistrates of the City of Utrecht, before Dec. 22. Specifi- 
cations from the Town Clerk's office, Town Hall, Utrecht. See 
also an advertisement. 

Mexborough € Swinton Tramways Co. invite tenders for carry- 
ing out eight free-light installations in Rawmarsh and Swinton. 
Particulars from the Secretary, Queen Anne’s-chambers, West- 
minster, S. W. 

Bridlington Corporation want tenders by Jan. 19 for two sets of 
deep-well pumping machinery (steam, suction-gas or electric). 
Forms of tender from the Town Clerk. 

Tenders are wanted by Walter Scott (Ltd.), Trundon Grange 
Colliery (Co. Durham), for one year’s supply of electric fittings, 
&c. Tenders by Dec. 10. БЕ 

Berhill Corporation want tenders by noon Dec. 6 for Wels 
steam coal for the electricity department. 


ы okyo.—The Municipal Assembly on Tuesday considered the 
E dipsa compulsory purchase of the Tokyo electric tramways at a 
id ower than two-thirds of that at which the company's shares 
Соп. quoted. The motion was, however, referred to the Municipal 
Cou am and it is stated that the majority of the members of the 

consider municipalisation undesirable at present. 

th annley.—The Council have applied for a year's extension of 

err 1903 electric lighting order. 
Ted m.—The borough electrical engineer (Mr. A. H. Sea- 
are now b. reported that practically the whole of the power districts 
in motors cing supplied with two-phase current. At present 250 n.r. 

1,500 n.p z hile 4 connected, and orders are in hand for a total of 

Bose n ‘+ While inquiries are centinually being received. Many of 
into the distrie аге, we learn, from persons who propose to move 

trict in order to erect factories, There is also a con- 
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Auckland (N.Z.) Corporation want tenders by Feb. 14 for boiler, 
engines, dynamos, battery and other electrical apparatus. 

The East Indian Railway Co.,29 and 80, Nicholas-lane, London, 
E.C., want tenders by Dec. 12 for electric cranes. | 

Tenders are wanted by 11 a.m. Dec 14 for the supply at Spezia 
of electric lamps for ship lighting (to the value of about £1,600 per 
annum) for the Italian Navy. £160 de sit is required. The con- 
ditions of contract may be seen at the Ministry of Marine, Rome ; 
at the Directorates-General of Royal Arsenals, Spezia and Naples ; 
at the technical offices of the Navy, Genoa; and at the chief cham- 
bers of commerce in Italy. 

The “ Madrid Gazette” for Nov. 19 contains a notice inviting 
tenders for the lighting of the outer suburbs of Almeria by 400 5 c.p. 
electric lamps. Tenders will be opened at the Casa Capitular, 
Almeria, on Dec. 20. The maximum annual rental payable by the 
municipality is 11,000 pesetas (about £420). A deposit of 580 pesetas 
about 220) is required and local representation is necessary. 


TENDERS RECEIVED AND ACCEPTED. 


West Ham Corporation have accepted the following tenders :— 

British Westinghouse Co., sub-station transformers from 2,000 to 100 
volts, £96 each (for 4 to 6) ; power-station boosters £80 each and testing 
transformer for 6,000 volt bigh-tension cable £62; Coulson, Btokes & 
Co. for chequer plating for turbine, £35. 28. 6d. ; Phillips & Co., 1,000 
tons of Riddings coal, 10s, 6d. per ton delivered alongside wharf. 

Middlesex County Council have placed an order with Dick, Kerr 
& Co. for constructing а section of railway No. 15 and a section 
of railway No. 8 at the same prices and under the same schedules 
at which the firm are constructing a section of line now in hand. 
The estimated cost of the two sections is £30,000. | 

The Metropolitan Asylums Board has accepted the following 
tenders: Bromley, Batstone & Kirk, Nernst lamps for Brook Ambu- 
lance Hospital, £20. 6s. 9d.; Buchanan & Curwen, wiring of new 
sorting room at Eastern Hospital, £18. 10s. ; Speedy, Eynon & Co., 
transfer of telephone instruments at Gore Farm Hospital, £17. 


Crompton & Co., Salisbury House, London Wall, E.C., and 
Chelmsford, have received an order from the United Colliery Co. 
(Cardiff) for 18 of their standard three-phase induction motors, 
600 volts 25 cycles, aggregating 280 B.H.P. 

London County Council have agreed to allow the Dritish West- 
inghouse Co. to sublet to Ernest F. Moy the field rheostats for 
motor-generators required for the Brixton, Clapham, Streatham 
and Wandsworth tramway sub stations. 


Handley & Shanks, Birmingham, are carrying out the complete 
electric lighting installation at the new works of the Enfield Cycle 
Co. at Redditch. 


Bruce, Peebles & Co., Edinburgh and London, have received a 
further motor converter order from Hubert Davies & Spain for the 
Natal G overnment Railways. Е 

Erith Council have accepted the tender of Aiton & Co. for а water- 
storage tank, purifying and softening plant, steam feed pump, pipe- 
work, &c. 

Leyton Council have accepted the tender of Watlington & Co. for 
a tower waggon, and that of J. Sayer for destination boards for the 
tramways department. 

London County Council received 12 tenders, ranging from £160 
to £234, for wiring Hornsey Rise sub fire station, and that of 
F. J. Coleby & Co. (the lowest) was accepted. 


12 tenders, ranging from £141 to £220, were received by London 
County Council for wiring the Plumstead sub fire station. That of 
J. C. Grant & Taylor (at £141) was accepted. 


The tender of Ferranti Limited at £1,954. 18s. has been accepted 
by London County Council for switch gear for Elephant and 
Castle sub- station. 


Portsmouth Corporation have accepted the tender of Johnson & 
Phillips for supply of pumps, motors, cables and switch gear, for the 
sewage pumping plant at Southsea, at £2,280. 

London County Council are obtaining from the British Westing- 
house Oo. 120 electromagnetic brakes at a total cost of £6,830. 

Mirfield Council have accepted the tenders of Callender's Co. and 
the W. & T. Garnet Cable Co. for cables. 

High Wycombe Council have accepted the tender of Meldrum 
Bros. for a refuse destructor at £3,842. 

. Fleetwood Council have accepted the tender of the local electric 
lighting syndicate for 200 8 c.p. incandescent lamps. 

Fraser & Chalmers are supplying electric power plant for the 
Famatina Development Corpn's. mines at Chilecito, Argentina. 

York Electricity committee have accepted the tender of Crompton 
& Co. for arc lamp carbons. 

The Postmaster-General’s department, Adelaide (S. Australia), 
have accepted the following tenders: — 

India Rubber, Gutta Percha & Telegraph Works Co. for 400 Meidinger 


cells at 84d., 400 Meidinger line caps at 4d., 400 Meidinger line inverts at 
8 at 3d. ; British 


Tàd., 14,000 battery zincs at 8jd., and 9,000 battery! 


tarily. 
liquidator. 
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Insulated & Helsby Cables for 10 miles tinned copper insulated wire 
(No. 16) £117. 178. 64., 15 miles No. 18 £142. 4s. 4d., 2 miles No. 20 


£14. 11s, 1d., 12 switchboards for two metallic circuit telephone lines 
£23, 13s. 6d., 10 switchboards for three metallic circuit lines £25. 4s. 9d. ; 
Unbehaun & Jonstone for 120 carbon diaphragms at 84d. 200 single con- 
ductor switchboards at 3s. 8d., 50 non-polar relays at 198, 50 battery cells 
(5 in.) at 63. 7d. and 25 annanciators at 8s, 7d.; J. Bartram & Son for 350 
telephones (wall type, branching) at £3. 1s. each, 150 metal desk pattern 
at £3. 7s. 9d. each, 12 operators’ head and breast telephones at £1. 198. 31. 
each, 18 condenser telephones at £3. 2s. 64. each, 25 Ericsson hand oom- 
bination telephones at £1. 1s. jnsformers 
switchboards (wall pattern) for four metallic circuit lines at £2. 103. 6d. 
each, five switchboards for five metallic circuit lines at £2. 168. each, 
48 extension switches and bells at £1. 28. 6d. each; Rabone, Frez & Co. 
for 10 tons (400 Ib. to mile) g.-i. wire for £119, 10 tons do. (200 lb. to mile) 
£127. 133. 4d., and 700 yds. oval telephone cable £27. 3s. 8d. ; Geo. 
Wills & Co. for 5 tons sulphate of magnesia £33. 28. Id.; Zwicker, Tod 
& Co. for 1 ton crushed sal-ammoniac £39 ; Harrison San Miguel Pro- 
piietary 
Co. for 4, 
£4 each and 6,100 6-way conduits at 4s. each; and G. R. Mark: for 8,390 
4. way conduits at 23, 8d. each and 2,750 3-way conduits at 28. 31. eh. 


each, 30 transformers at 123. each, five 


Ltd.) for 5,000 battery corks and tubes £11. 52. 83. ; Dalgety & 
0 shackleheads at 3 80d. each ; O. Hayes for 16 accumulators at 


BUSINESS NOTIOBS. 
Mr. J. Н. C. Brooking, A. M. I. E. E., has been appointed sole 


representative of W. T. Glover & Co. for the north-eastern dis- 
trict of England and the south-western district of Scotland. Mr. 
Brooking has been engaged with the firm during the last ten years, 
both upon outside contracts and at the works at Trafford Park. 


The Traders Supply Co., 40, South King-etreet, Manchester, 


notify that they have purchased the sole licence for the manufacture 
of the Cleminson porcelain lamp cap. 


The business of Messrs. Oliver & Co., arc lamp makers, of Wool- 


wich, has been converted into a limited liability company under the 
title of the Oliver Arc Lamp, Ltd. 
are given in another column. 


Particulars of the registration 


The Blasberg Engineering Co., 78, Cross-street, Manchester, have 


been appointed sole agents in Great Britain and the Colonies for 


the manufacture and sale of water coolers on the Blasberg system. 
The business is under the general management of Mr. C. Bradshaw, 
who has had an extensive experience in water-cooling plants. 

The registered offices of the Incorporated Association of Electric 
Power Companies have been removed to 35, Parliament st., West- 
minster, S. W. Telephone No. 2,110 Victoria. | 


Geo. Wailes and Reginald P. Wailes, engineers, 253, Euston: 


road, London, N.W., have dissolved partnership. Dabts by Mr. 
R. P. Wailes, who continues as George Wailes & Co." = 


BANKRUPTOIES, LIQUIDATIONS, &c. 

Claims against the Foreign Electrical Bleaching Patents (Ltd.) 
(in ш, br soe to Mr. W. Nicholson, 12, Wood-street, London, 
E.C., by Dec. 81. eat alk 

Claims against the London Electrical Syad. (Lita) by Dec. 81 to 
Mr. W. R. Gaff, 53, New Broai-street, London, Е.О. 

Tae Punjaub Electric Traction сеа) is being wound up volun- 
Mr. F. B. Fuller, 18, St. Helon's-place, London, E.C., is 


Plant for Sale.—The I.T.E. Electric Co. have a number of circuit- 
breakers (overload type) in stock ready for immediate delivery. See 
an advertisement. E 

Messrs. Martin Bros., Station-road, Redhill, advertise for sale four 
Brockie-Pell enclosed-type arc lamps for a.c. circuit. 


Business for Sale.—An electrical and mechanical engineers’, 
contractors’ and factors’ business in a Midland town is advertised 
for sale by private treaty as a going concern. 


Increase in Prices.—Owing to continued rise in price of copper 
and other raw materials, E. P. Allam & C». notify that they are 
compelled to increase their list prices by 10 per cent. as from Deo. 1. 
Tho increase will apply to all their manufactures. 


City Man's Diary.— Well in advance of the new year the 1907 
edition of the “ City Diary "—now in its 44th year of publication 
has been issued from the offices of the “ City Press, 148-9, Aldersgate- 
street, London, Е.С. This annual is а handbook to the City as well 
as a diary proper, and is issued at the popular price of ls. The 
information given includes & complete list, with addresses, of the 
members of the City Corporation; deta‘ls of the various other 
governing authorities of the City ; and a mass of data of interest 
and importance to the citizen as a ratepayer and as a student of 
municipal politics. The Diary has three days to a page, and is 
interleaved blotting. 


_ Linolite.—It is not generally known that the field of Waterloo 
is lighted by Linolite, but the fact was noticed at the Royal United 
Service Institution on the 14th inst. when the Society of Engineers 
held their annual conversazione. 

Cryselco Lamps. —Cryselco (Ltd.] of Kempton Works, Bedford, 
are issuing an effective index card advertisement relating the merits 
of their lamps, which will, no doubt, prove a good business getter. 
Copies can be obtained from the company. 


— 


THE ELECTRICIAN, NOVEMBER 30, 1906. 271 
o LUo—i—ii—MJ——M———————MM—————— 2”! _ 


CATALOGUES. &c. 


Electric Heating.—There are evidences that the luminous method 
and rendering obsolete 
ave just received a new 
edition of section 8, part 2, of the Edison & Swan Company's cata- 
logue dealing exclusively with electric heating and the appliances 
therefor. This edition has been entirely revised, and is replete 
with new designs and styles, whilst the prices have been, in most 
cases, if not in all, revised and modified. A new feature is the in. 
clusion of radiators of improved ange for keeping food, &c., warm 
& 


of electric heating is rapidly supersedin 
other methods of warming rooms. We 


lors or in hot closets which 


either on hot plates on top of the ra 
The catalogue will be for- 


form an integral part of the design. 
warded on receipt of p.c. reguest. 


Table Decorations.—One of the beauties of electric lamps is their 
: The trouble 
of boring holes in the table-cloth which accompanies the use of 


sdaptability to the tasteful lighting of dining tables. 


flexible cords is quite obviated with a special table-cloth upon which 
suitable fittings can be placed to ensure their connection to the 
lighting circuit. Messrs. D. H. Bonnella & Son, of 58, Mortimer- 
street, London, W., have just issued a useful list which illustrates 
the Cooper patent illuminating cloth and the special fittings for use 
with the same. The list is illustrated with views of several other light- 
ing specialities, such as candle sticks, illuminated menu stand, &o. 

General Electric Specialities.—Leaflet C 1,150, issued by the 
General Electric Co., is a revised price list of enamelled steel interior 
conduit (Union system). From the same firm comes a monthly 
memo blotter, on the face of which is the “ logic of the Robertson 
electric lamp. 


Instruments.—A special line of edgewise measuring instruments 


sent on request, contains fully-illustrated particulars and prices. 
Ammeters are listed to read from 0—20 up to 0—2000 ampere, and 


Electrical Castings.—A greater demand than ever appoars to exist 
at the present time for special iron castings for electrical purposes. 
The range may be said to extend from 
an arc lamp-post down to the switch 
box for consumers’ premises, and be. 
tween these extremes are many now 
indispensable articles for a variety of 
uses. The Falkirk Iron Co. have Bpeci- 
alised in this class of work for many 
years, and now have an extensive de- 
partment devoted exclusively to the 
production of purely electrical castings. 
Their designs in arc lamp standards and 
incandescent lamp posts are well known 
throughout the, industry, and, similarly, 
they have done much work in the pro- 
duction of joint boxes, especially those 
for house services. Latterly they have 
introduced a line of feeder pillars for 
tramway and electricity supply systems. 
We illustrate a pattern for which we 
understand there is an increasing de- 
mand. The company has just issued 
a handsome catalogue containing a 
great number of illustrations of special 
designs in castings for general elec- 
trical purposes. This publication has 
the appearance of being very complete, 
and for this reason it should be in tho 
hands of every station engineer and 
tramway manager, to whom we learn 
it will be sent on receipt of business 
ралу busi a card. The London branch of the com- 
má zue ners is in the hands of Mr. Hilliard Stephens, whose 

Г 88 18 39, Vietoria.stroet, Westminster, S. W. 

d "uid pooling Tvwers,—The Blasber Engineering Co., 78, Cross- 

* Manchester, specialise in water pooling towers on the Blasberg 

ulars are given in an illustrated leaflet. 


Cast твоҳ Ferner PrLLAR 
MADE By THE FALKIRK 
Inox Co. 


and a okers of time checkers and recorders, watchmen’s watches 
ich ne, cut gears. The first- named is a special recorder for 


Fireproof Floor; i 4 
D ring.—An attractive file is to hand from the British 
ploment Wor Royal London House, Finsbury-square, E.C., in 


: Office of Works, and the new post-office, King's- 
Cheleea, x Just been completed by the Ua. idis: 
list р; Goods and Apparatus.—The followin 
electrici oficial particulars of the exports of British калабыз 
and апа and materia] (including telegraph and telephone 
; Dut not including electrical machinery which is 


— 


not separately specifled) from Nov. 21 to 27, with the ports of 

estination . 

Africa— Alexandria, £237 ; Cape Town, £844 including £36 tel | 
material); Delagoa Bay, £9; Durban, £876 (inoludicg 2200 il D 
material); East London, £9; Mombasa, £111; Port Elizabeth, £15 ; 
Port Sudan, £360. Argentina—Buenos Ayres, £796 (including £47 tele. 
graph material). Australasia—Adelaide, £158 ; Auckland, £275 ; Brig: 
bane, £10; Cairns, £1,401; Fremantle, £276; Hobart, £15; Lyttelton, 
£45 ; Melbourne, £5,029 (including £4,959 telegraph material); Otago, 
£53 ; Perth, £218 ; Sydney, £887 (including £89 telegraph material) ; 
Wellington, £1,087 (including 458 telegraph material).  Belgium— 
Ghent, £683; Ostend, £40. Brazil—Pernambuoo, £48 ; Santos, £508, 
Burma—Rangoon, £734 (including £108 telegraph material) ; Canada— 
Halifax, £9 (telegraph material); Montreal, £84; St. John (N.B.) £85; 
Toronto, £182.  Ceylon—QOolombo, 271 (including £17 telegraph 
material. Chili—Valparaiso, £404 (including £358 telegraph material). 
China - Hankow, £163 ; Shanghai, £42 (telegraph material); Swatow, 
£680. Denmark—Copenhagen, £12. Gibraltar, £260. Holland— 
Amsterdam, £69; (including £20 telegraph material) ; Flushing, £86 ; 
Rotterdam, £200. India—Bombay, £3,393 ; Calout » £950 (including 
£83 telegraph material) ; Karachi, £539 (including £500 telegraph 
material); Kilindini, £70 (telegraph material). Italy—Leghorn £90. 
Japan—Yokohama, £810; Madeira, £13 (telegraph material). Malta, 

Norway— Christiania, £33. Peru Mollendo £7 (telegraph 
material). Russia—Riga, £21; St. Petersburg, £280 (including £265 
telegraph material) Straits Bettlements—Bingapore, £417. Uruguay— 
Monte Video, £31.  U.S.A.—New Plymouth, £26. West Indies 
Trinidad, £97. Total, £23,238, against £198,270 in the corresponding 
week last year (Nov. 22 to 28), 


— 
PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


М№оте, — Z he undermentioned Applications (except those marked ) are not 
open to public inspection until after acceptance of Complete Specifications, 
Those marked t are open for inspection 12 months after the date attached to 
them, if they have not been published previously in the ordinary course. 
Names within parentheses are those of communicators of inventions. When 
Complete Specification accompanies application, an asterisk is affixed. 


October 31, 1906. 

24,245 ANDREWS & WILKINS. Magnetic automatic cutout. 

24,249 KnegsHaw & WiLLIAMS. Accumulator protector, 

24,270 Kiwo's Norton Marar Co., BAvLiss & 8мттн. Electric vent sealing 
tubes or primers. 

24,292 GossEr-TANNER & DEANE. Transmission cf the power to vehicle 
driving wheels. 

24,296 MAHLER & Brion. Electric apparatus for subjecting gases to action 
of arc flames. (Date applied for, 5/11/05.)*1 . 

24,556 B.T.-H. Co. (G.E. C3., U.S.) Electric current converting dynamo- 
electric machine? 

24,337 B. T. H. Со. (G. E. Co., U.S.) Electric transformers. 

24,858 B.T.-H. Co. (G.E. Co., U.S.) Improvements in and relating to 
electrically diiven vehicles, 

24,346 MEHLHARDT & SCHÜSSLER. Safety fuses for electrical circuits.“ 

24,361 WALLACE. Multiple holder for incandescent lamps. 

24,565 MackENZIE. (La Soció'ó Alsacienne, France.) Alternating poly- 

` . phase motore.“ 

24,390 Dixon & DopwELL. Suspending trolley wires. 

24,422 RuTHENBUROG. Magnetic separators.“ 

24,445 KINTNER & RosENBLATT. Fuses, (Date applied for, 4/11/05.)*1 

24,446 B.T.-H. Co. (G. E. Co., U.S. ) Electric transformers. 

24,447 B.T.-H. Co. (A. E. G., Germany.) Preparation of nitrogen-oxygen 
compounds from atmospheric air or frum mixtures of vitrogen 
and oxygen by means of ek ctric discharge. | 

24448 В.Т.-Н. Со. (G. E. Co., U.S.) Electric motor-control apparatus. 

24,456 Timar & von DnEGER. Conversion of electric currents.“ 


November 2, 1906. 
12,4914 Lamus. Slotted armature cores. 
Comprised in No. 12,499, 21/5/06. 
21,459 Rurr. Communication by telephone. f 
24,461 FisH. Signalliog to a pereon upon a moving train or tram. 
24,462 Елвхвууовтн. Blading of turbine engines, 
24,465 PETTINGELL. Auto-megnetic safety latch. 
24,472 CHAMBERS. Underground boxes for cables and other purposes, 
24,499 Naumann. Electrical braking of direct current, series or compound- 
wound motors. 


(Date applied for, 2/6/05. ) 


24,500 Howarp. Brakes for tramway cars. 
24,506 HoaDpLEY. Nernst lamp for street lighting and otker purposes. 
24,552 Bevan. Circuit closer for trolley signals.“ 
24,536 B. T.-H. Co. (G. E. Co., U.S.) Electric transformers. 
4,576 GILBERT. Flame arc lampe. 
November 3, 1906. 
581 Matus, Rail sanding apparatus. , 
582 Brucs, PzEBLES & Co. & LA Cour. Phase transformers s ially 
applicable for transforming single-phase currents to polyphase, or 
vic? veria. 7 
589 Morr. Separating solids from water iu china clay by лл 
590 Moraan. Apparatus for air-cooling jacketed cylinders and v e 
of internal combustion motors, motor vehicles, tramway an 
railway cars, &c. ; 
24,605 James ALERT KENNEDY. (Date applied 
for, 4/11/05.)* 


2 
24 
24 


S 


Car- axle lubricator. 
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SPECIFICATIONS PUBLISHED. 


1905 SPECIFICATIONS, 

15,996 Boum. Globes for electric lamps or other purposes. 

17,842 B. T. H. Co. (G. Е. Co., U. S.) Coating machines for 
ductors. 

19,912 De FERBANTI. Combustion turbines, | 

22,557 GABDINER. Electric signalling system for railways. 

22,620 B.T.-H. Co. & HOLDEN. Electricity meters. 

22.952 . T.-H. Co. (G. E. Co., U.S.) Alternating: current motors 
controlling same. 

25,016 STEWART. Electro-magnets for lifting, 
like. 

24,323 Penniket. Electrical register counting entries through turnstiles. 

24.605 Kau. Printing telegraphe. 

24,660 Jackson. Securing rails to their foundation. 

94,853 B.T.-H. Co. (G.E. Co., U.S.) Switches. 

24,856 B.T..H. Co. (G. E. Co., U.S.) Vapour eleotric apparatus. 


electric con- 


and 


holding up rivets and the 


p———————Ó— d 


COMPANIES' MEETINGS AND REPORTS. 


— 

ALLGBMEINE ELEKTRICITATS GESBLLSCHAFT (BERLIN).—The annual 
report states that business was very brisk during the past year, the orders 
being more numerous and the sales greater than in any previous year, 
notwithstanding the strike in October. Owing to severe competition at 
home and abroad, the rise in price of raw materials, and an advance in 
wages, the ratio of profit was less. The number of dynamos, motors and 
transformers sold amounted to 37,424 (developing 818,263 и.р.), an in- 
crease of 26 per cent. in power, but of 20 per cent. only in price. The 
sale of turbo-generators showed favourable results, and orders in hand 
for this class of plant are twice as numerous as at the beginning of the 
year. 


ARON ELECTRICITY METER (LTD.)—For the year ended Sept. 30 the 
net profit (after providing for general charges, depreciation and share of 
expenses and discount on issue of debentures) was £17,212. 148. 3d. 
making, with £4,016. 78, 3d. from last year, a total available profit of 
221.220. 18. Od. Of this £2,500 will be set aside for debenture sinking 
fund, and the directors recommend payment of 6 per cent. on account of 
preference dividends in arrear (absorbing £7,493. 15s. 2d.), leaving 
211,235. 68. 4d. From this the directors propose putting aside £4,818. 93. 8d. 
for writing off expenses connected with the issue of debentures and the 
advance to the American company, and to carry forward £6,416. 16s. 8d. 
Trade in Germany and Austria has continued to be very satisfactory. 
Business in France has considerably improved and has commenced to 
contr.bute to the profits of the company. From all appearances the 
directors are justified in hoping that the same may be eaid of the English 
business in the ensuing year. The company is continuing to reap adequate 
results from the increased capital expenditure at the works in Schweidnitz 
and Charlottenburg. The directors have carefully considered the ques- 
tion of arrears of dividends dueto preference shareholders, and it is their 
intention, should business continue as at present, to make a further 
distribution on April 1 next, The transfer books of members will be 
closed from Dec. 3 to 22, inclusive. 


BULLERS LIMITED.—The report for the year ended July 31, states 
that although the volume of trade had been fairly maintained, severe 
competition had reduced the rate of profit. A block of property bas been 
purchased adjoining Tipton works, suitable for future extension, and 
additions have been made at Hanley and Tipton in buildings and plant. 
The accounts, after paying directors’ fees and managing directors’ 
salaries, show a profit of £26,590. 5s. 9d., which, with £1,369. 183. 2d. 
brought forward, makes £27,960. 3s. 11d. Interest on preference shares 
(£7,500) and dividends of 7j per cent. on the ordinary shares (£11,250) 
have been paid, leaving £9,210. 3s. 11d. The directors propose to pay a 
farther 24 per cent. (£3,750) on the ordinary shares, making 10 per cent. 
in all, to place £2,500 to reserve, to pay a bonus of 1} per cent. (£1,875) 
on the ordinary shares and to carry forward £1,085. 3s. 11d. The 


directors refer with regret to the death of Mr. J. M. Tharp which took 
place on Oct. 2. 


CASTNER-KBLLNER ALKALI CO. (LTD.)—-The Right Hon. G. W. 
Balfour stated at the meeting yesterday (Thursday) that the company 
expected during the current half-year to show a greater profit, for they 
were in a stronger position than ever before. A dividend at the rate of 
7 per cent. per annum for the half-year ended Sept. 30 was declared. 


CLEVELAND & DURHAM ELECTRIC POWER (LTD.)—At the statu- 
tory mecting last week Mr. Chas. Emmott said the negotiations for 
floating the company had been carried through with success. The staff 
had been organised, and alterations were being carried out on the 
plant at the Grangetown power station, which would increase the 
capacity from 4,800 kw. to 8,000kw. Bishop Auckland station was 
now being supplied in bulk and prospects there were satisfactory. At 
Consett arrangements were in preparation also for a bulk supply. As 
regarded new custom, the supply of a large amount of power, represent. 
ing over 10,000,000 units, had already been arranged for in South 
Durham and along the Tees, and negotiations had been opened up for a 
further large supply. 

MONTREAL STREET RAILWAY CO. For the year ended Sept. 30 the 
gross earnings were $3,100,000 compared with 82, 707, 000 for the previous 
year, the net earnings being $1,249,000, against $1,056,000. After pro- 
viding for interest on bonds and loans and dividends amounting to 10 per 
cent., the same as for each of the eight preceding years, placing $179,000 


to contingent fund and $25,000 to fire insurance fund, th i 
$3,703, against $1,502. : , the surplus is 


NEW COMPANIES. 


GOULD STORAGE BATTERY co. (LTD.) (90,877.) Reg. Nov. 20, capital 
£25,000 in £1 shares, to carry on the business of manufacturers of 
storage batteries, electricians, electrical and mechanical engineers, sup- 
pliers of electricity, manufacturers of electrical apparatus and acces- 
sories, &0. 

) 


NORMAN & YOUNG (LTD.) (90,928.)—Reg. Nov. 23, eapital £500 in 
£lshares, to carry on the business of metal and general merchanis, 
electrical and general engineers, &c. Reg. office, 83, Bishopsgate-street 
Without, London, E.C. 


OLIVER ARC LAMP (LTD.) (90,880.)—Reg. Nov. 20, capital £2,000 in £1 
shares, to acquire and carry on the business of electrical engineers and 
arc lamp manufacturers carried on as Oliver & Co., and bo adopt an 
agreement with G. 8. Hunt, C. Oliver, and W. M. D. Pell. First 
directors G. 8. Hunt, C. Oliver, and W. M. D. Pell (all permanent, sub- 
ject to holdiog £400 sbares or stock, other than debenture stock, each). 
Reg. office, Cambridge-place, Burrage-road, Woolwich. 


RIPPINGILLE MFG. CO. (LTD.) (90,901.)—Reg. Nov. 21, capital £7,500 
in £1 shares, to acquire and carry on the business of machinists, manu- 
facturers of electric fittings, iron, steel and brass castings, &c., carried on 
at Birmingham as the Rippingille Mfg. Co. Reg. office, Plume-street, 
Aston, Birmingham. 


TYNESIDE ELECTRICAL DEVELOPMENT 00. (LTD.) (90,884.)—Reg. 
Nov. 20, capital £10,000 in £1,000 shares, to generate, store, transmit, 
purchase, sell, supply and distribute electrical or other energy, to con- 
stract, equip, improve, develop or control public and private works and 
conveniences, including electrical power and light supply works, tele- 
phone and telegraph works, &o., to apply for or to procure the trausfer of 
acts of Parliament, provisional or other orders, contracts and concessions, 
and to carry on the business of electrical engineers and contractors, &c. 
First directors J. H. Armstrong, J. T. Merz and F. S. Newall. Reg. 
office, St. Nicholas-chambers, Amen Corner, Newcastle-on-Tyne. 


— A 
CITY NOTES. 


MEMORANDA (Nov. 29).—Bank rate 6 per cent. 
Price of silver 323d. per oz. Consols 8613—86}; 
for account; 23 per cent. annuities 853—806. 
Stocks and Shares Continuation Days, 
Dec. 12 and 15; Pay Day, 
Dec. 10. 


(since Oct. 19, 1906). 
for money, 8613—8614 
Consols Pay Day, Dec. 3; 
Dec. 11 and 14; Ticket Days, 
Dec, 13; Mining Share Carry-over Day, 


CALCUTTA ELECTRIC SUPPLY CORPN. (LTD.)—The number of units 
delivered to consumers during the four weeks ended Oct. 26th were 
511,539, compared with 358,193 in the corresponding period of 1905. 


COMPANIA DE ELECTRICIDAD DE LA PROVINCIA DE BUENOS AIRES.— 
On the first year’s working a dividend of 11 per cent. has been declared. 
The company owns stations at Adrogué, Quilmes, Tres' Arroyas, Azul an 
San Nicolas, and the capital has been increased to $2,000,000 ($1,000,000 
paid) and $500,000 7 per cent. debentures. 


COMPANIES TO BE STRUCK OFF THE REGISTER. — The following will 
bo removed from the register of joint-stock companies on Feb. 27 next it 
cause is not shown to the contrary: Acetylene Gas & Electric Smelting 
Co., Automatic Telegram & Letter-Delivery Co., Automobile Co. of 
Great Britain and Ireland, British Arc Carbons Mfg. Co., English Power 
Co., Liverpool Electric Supplies, M.LP. Electrical Synd., New Contury 
(Foreign) Arc Light Co, Ozone Ganerators, Staines & Egham Light 
Railway Co. 


GENERAL ELECTRIC CO. (U.8.A.)— The directors have decided to offer 
to the stockholders $10,861,000 of new stock at par. 


SIEMENS & HALSKE A.-G. (BERLIN).—A dividend of 10 per cent. has 
been declared, against 9 per cent. in 1905. £25,000 has been placed to & 
special rererve fund, £15,000 to the employés’ fund and £25,090 is to be 
distributed among officials and workmen. The carry forward is over 
£50,000. 


SIEMENS-SCHUCKERT- WERKE G.m.b.H. (BERLIN).—After providing for 
depreciation and sinking fund the dividend for the year ended July 31 will 
(it is reported) be higher than last year. Orders had improved during the 
year, and those in hand are considerably more numerous than at the 
game period of last year. 


SOUTH AMERICAN LIGHT & POWER CO. (LTD.)—On 
Justice Warrington sanctioned the petition of the compauy 
share capital from £100,000 t» £50,000. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
granted quotations to 60,000 £10 (£6 paid) 6 per cent cumulative prefe- 
rence shares and £600,000 44 per cent. debenture stock of the Bombay 
Electric Supply & Tramways Co. (Ltd.); to $0,000,000 5 per cent. first 
mortgage gold bonds (1,000 of $100 each, 3,000 of $500 each and 4,400 of 
$1,000 enen) of the Merican Electric Light Co. (Ltd.) ; and $13,650,000 
$100 capital stock and $12,000,000 5 per cent. first mortgage gold bonds 
(4,000 of $500 each and 10,000 of $1,000 each) of the Mexican Light d 
Power Co, (Ltd ) 


_ WESTERN TELEGRAPH CO. (LTD.)—This company have declared an 
interim dividend (payable Dec. 


91) of 3s. per share (or at the rate О 
6 per cent. per annum), tax free, for the quarter ended Sept. 30. The 
transfer books will be closed from Dec. 14 to 20 inclusive. 


WESTERN UNION TELEGRAPH CO.— The stockholders have authoiiied | 
the issue of 325,000,000 4 per cent. bonds. 


Tuesday Mr. 
to reduca tho 


THE 
RLECTR 
ICIAN 

QN 
OVEMBER 30 1906 
273 


С TRAM 
L 
ELECTRI 
„5 
AY AND 
TRAFFI 
б RECEIPTS, 


an E 
, RECEIPTS. 
eck 
ended. 8 | Inc. | 
Aberdeen Ооң | à | ur ad __ AGGREG 
— | © Neat — Line 
seen | — —ñ 
yu — 0000- Nor. 8 4 eka Amount | Тас. ог . Week а 
л — бор. | n wj Зв +” = mito ER aa Week б | ore 
Baker Ві & — E + tt % = £ Bouthport Tramways . 5 а)“ „ 
— 3 „ 24 : 2) + 931 47 10,954 оши. Metro Ways i. z No. of Я 
Bath 3 з „ 74 64 | = 60 | 713,3. p 8 yb'dge olitan ...... Nov. weeks! Amo DTP 
Elestrio e „ 16 2,055 4 2 5 + EE 8 ,Hyde, S. icd = 16 “И & unt. Inc. or 
Birkenhead poration - » 16 | + vee | 31 9,977 + 1715 Sunderland Corpa.. s : E. 16 ais c 98 | Е Dec. (а) 
imeem рога » 21 300 + 1 46 32,890 + 301 . "n essee. = o e 46 =, & — 
& Mid. P e 35 980 + 48 7,500 eee l Sarona Trami ын d ?* 25 eee es 10 13985 t "et 
Blchrool Cor wee] n 1| 83 е 15005 t m Taunton 5 „ 21 1% + A o 491 
poration... * 2l ier ES us 009 |t 6773 Tynemouth and Di seats „ 16 00 + m $ ses ose 
, " se ‚773 ана: zs | 49.026 B 
3 is 33 33 2 - 46 aoe eee alles Trams РА э, 16 eee + 2: 1 7 47 .020 + eee 
— е — * 186 + й “35 38505 +7 Walsall Trams бо... » 16 gala d ine ее 3,039 
8 ( „ 35 ee + 31 83 17505 t 11,014 Lie rci оза, "ES 152 Е 8 is ' + B 
Belgion an „ 2.026 + AME ha 2,282 West Ham Corporation . ME BE 12 10 2.142 “М 
Bristol voto T] 24 1.226 299 sos * 24 + 8,572 Wosion sapar n... n 24 55 + 92 47 12/062 + es ; 
— nm „ 25 4,146 + 102 34 PE LU 179 " olverham are E » 15 504 103 91. 2 |+ 11 
Been 1 — | 75 + 3 34 73,637 vee Wereester pton P ” 99 350 + 45 | 34 | D + 35 
а Belgrano.. oe 3 + 34 59,629 + 6,06 Wer o Con, ..| |, 14 9,030 + 19 47 yee H 2,010 
— —eö JE 3065 0 + 10761 Yorkshire W ——— „ 21 . 33 | i» |2 1,097 
— Г | Oct. 18 656 | + 85,9 + 761 Y V 787 + 34 3,283 1,253 
р са юн УЕ 33681 | + 317 a 30 — 663 orkshire W.R. Trams -. 18 ed cd oes 0 
Saeed „ 3 66 % 3 a М ар ? 32 16 
eee РА 95 1,108 i т 303 46 1155 + ove (a) Nr District " 25 1 901 + 8 : MEC + 1975 
Cardiff Co Ф... | » 18 256 | 9 65 |+ 3,945 electrical р РР Е 1) + „ 13,236 gee 
- 9 + 8 58,695 8,60 electrical 867 402 Е - 
Cavet orporation ... » UAR 08 13 9 + ‚601 ns are + 1] я 4,829 | 793 
Central oe 920 oe 50 520 ee 34 T 401 8,697 re with 53 | 40 »() T 
90 —— . a 17 eet +66,790 33 10,428 t 720 бо T——— the corres | 41.381 181 
& Bouth IA, Ей " y 50 + 93 see £951, 699 + ses м eer AL AND Ес last үтел 
Suman): ME IL CE — ны 
on) os 1% | ia a | aia E ы ze NAME GN INVE 4 
— РЕНЕ ЕСЕ j p —— — 
& Diet, 5 н i ^80 | а ae 141 ete t 1,870 ELE d STMENTS. 
Debita & me. 23 1 "e + 20 5 55.600 t 16863 5| 4/0 p RAIL Ne Bare x 
| on i % 8:4 | sn t 1.775 35-79 Erg RAMW WAYS. wen, шы B 
— 33 » 24 418 + 206 7 | 32,6 1.779 | 56 6 ро. AMWAYS, r^ ND. DEND Buuri ues 
8886 m 93 | 183 43 95 38. 75 B s.. 8t. Do. Cum rd. DUE EEK TO 
9 + 46 437 8 5X | A Pre ee ‚ | Nov. 
Ese бирте mere Шы 4551 Hos 2x M TL uckland Elec. | X Ba Eod пали 618 a High = 
Garahan РЕ » 24 1,013 Í T 293 121 37795 T 74 — ) vade Trams 6 Stock aa " : 13 0 A WE. Low- 
& Dist, 5 786 4 144 15 T A 1,210 | аб 3 X Deb. SUM р, Oe 7* est, 
Elec, 1 K — 57 21 | 2 + 18 F tin + EP. "ns iiz Do. ry „ „„ Trams. Invest. 104 =] 4 0 e 532 71 
n saa од TAE PA an mous N |, Da: t por Ceni: Bar d ojan з 
EEPE t. 6, S А В 1 . ea Еа - . 
^| Nov 21 ER +1 24 48 s T i Bt.| 6 Def. Ord Db. Prov. 4 = . 106 
— Ноль деи..._. 18 Poor Di сае 44.843 19 | 10 62 | De. o i gi wee 4d 5 
Greenock Ро жы DUET 131 115 Е 6 2e f Ord. Sir. Riwy. tte leg dane oo * 
Greenock & Port G „ . 4 2m jr m 100 445 ро. 65 Cum. M. —.—.———. 118 1 6 е 
— EI m 94 210 - 7 6. 8 |+ 149 5| 8 Do per Pref, Stock. 1 -—1t = pne]. 
— K : » Га , 049 10,390 аа zc: e I 412 
„%. 16 , 92 + 8 р + , b Buenos A conve at Mort A 10 S ' B 7 0 8 
Hastings Elec, ways А 477 3 +s $13 | ot buenos Ayres r Power ‚фм. eb = | 
ong Kong Trams Co. - 21 11 276 Е 8 . 6 and Debs. 10:— || 4 10 0 25907 
f e ... —.— Йй - W “as + 61% 46 | 30,740 dE 81 5 пе 8 Ws —146 4 5 af = ie 
TU mt „ 2 97,568 + 76 30/46 |f 1093 Bi. 52 | Do. 5 5 „ 91 = e| 
Пецов Mon essene- „ 24 $7,563 | aes 46 13, 1,053 5% Ea v at Bab T 5h! 4+ 5 6 =, | Hu oe 
Ipswich Dist, Council... „ 2 1,475 | 182,72 pa 13,951 to] 10 s Ayres b. (red.) 61—64 61 ej - 31 
M of These оп x 3318 | 4 187 34 ios ue 1,644 64% | Buenos Ayre loo. Trama | 1 {110 „ 
йш Coren "no mi SET dos ее wo ex | ro a. Ayres Grand anid I PME се Е 
rene ы ET + оз HE S ＋ 15 s RON EC, 5 93 —101 S dae dos 
District. 9% + 34 16,930 i+ 3,3. 17 icutts сарез, Во до? 4 19 * 
— 1 Corporation ... " 15 7 17 | pel sc р 375 © D Nos. 105,00 fond IUS —105 бр es Ё 
Leamington Ec ee M. dut Ж Sene. ы 578 | od K o Do. 6% Cum. 991 to 187, ae 00 —10› вво $ 
aa] г N te of T: Шуша qa THEE E 
Fr %% [I] ee Lind 2 0 e З = : Ы ee q 
Leith poration m " 33 3 33 + wj” P | Jo rho Trams & I & nin Bhar (rei). 108 15 Tu io m 104 = 
Corporation Т » MH 125 | + 59 117 S39 |+ 49 2 йа» 5. (red) . Te 5% 1st ML A ives k: SA 
— A THE IR: COMMERCE fe EL IN „ 
U Daon "a LIE Didi es eosi | вмз | 8t algoorlle Elec „ | of Дд | о. 
0 verpool Corporation head Bly e 21 о + оч 47 16,654 t 2'6 3 67 Leb. Stc Elec. np. Віз. А 5 | 4 12 | га i 
тю reso 473 | + и и 1 % % cd ph | 1 Do. t; eck .. ams 5% A 94 — E | 
n Uni Re ees » 25 | 1, 95 79 j {2s ‘ 9 + 4,316 1 of, Ltabon í 3 Dit! "T" A A E 967 5 =. ^. 
— i ne „ 17 10, 102 4 . a 14,807 4 6,619 100 94 Do. 6% Ca A rider OR CY em ee: 92 4 0 
I m » 17 24 128 | H 1 Si 3.93: 5,005 Bb. b Do. b; Cum. P Ord. . TP 8; —91 5 эн 9) 
ml iie „ 23 500 501 45 21. 29 100 i Mad ^, Beg. ee éd dde [cB 7 0 i 
. E We Iu FC „ a | 8 a — 1 5 Fe 
es , 5 = 79 ks | en id • ee 
Metropolitan Di „ » н | 86 T Hp 147 870,003 + 11812 s: id St. Ry. Ster Deb. tk. 10) El 4 7 с s E 
Mero i Hales „ „ 292,740 f 24 575 Feri A. „ 10 103 4 7 КТ! p 
2 Dist Hallway ^ 10 1733 | + T 34 135 t 2% | $3 | 320 4.) Eloo. Trams. 11 er: зате р а 
Чп Е зо тоша „ 25 191 ! H A c тн |- 294. | 8 Pus Еа 1si Mt. 5 —107 | í ajul © - 
— mation ep we 8.615 | + с о E: x | De. 5x im $100 Stor Ld md dx с 
Ec — „ 16 132 + 416 | 6 9 12 p ,267 „ 5% 1st Mt. Stock.. and —1C€6 А " 
Tyne Corp... „ 24 296 ! 629 21 „1 2,009 8/3 El ke $500 Dos. 414 59 
— TER n toi D Ade та! рЫ, ..... 14 — 
tio н 25 3 28 + 1 46 „„ Hs B laide El TY SUPP Te CUR 145 | 6 = . 
—. „ 21 3.912 4 13 35 16. 98 +} 819 omt ay E. ec. 8 LY. и 937, 1) t . 
P (N.B Hyde on) E 582 696 35 330 35.660 8t. Cum. Supp ly Co. ex Са, 5 2 0 "m 
hW, A ee muc - Sube NS 34 5,082 + 85 . |, Do. Pref. £6 pd y & Tr Pr. — Jo 
Pontypridd ier. Таш» „ 21 170 f e 2% JE 1.651 r rore pu nei lU 5 Ж. 
— 8o DIR ESI DI ceps any eel 
voun. » 1 ‚396 9 ae 1 — 5 0 . esere . = б 
Preston — i € , 97 Т E. 27 T Н 26 : 5% e уы ngton les. Le NM. 4 T 
dede Capen 5 94 | Ms 9 | i er | 0,156 [ 55 E on s LE and Fomor o. t. and 1 2 ^ А 
ration e, * 1 Tu E S. R 3.673 sut: ees 1000 67, Віз... ы M E 
eked e А 5 1 wi 8 4 Pre f TT - 
eres. . „ 22 | у Yit В. 45 | 72,276 zm B ie, 5 Feb. “+99 of Aust 92 —01 е | 
gern Corpor p Mee TE 477 Gi or о + “ase | 9 Mo Supply Có of —.—.— “л, "щт 
eee PD MEA 26 | 4 elt % 8 ud: b 4.102 а e iden. A ON a 1.55 Г i 
ш » 1 72 1 we 64: D ec. 8 st —92 s "s 
NL ос ” 23 p 51 T m. 46 17 218 e i ori 4855 s Rd. PR and Tr a . 
5 Е l 3 10,76 |+ rli rov. Ce rac. Co. 93-1 ee = 
(a) T goe a | 251 2 4 з + 1,637 ) 18 e Elec. P ria. 9315 0 К 
bese » 2 $9 16 + 617 16 6,463 | 1.605 ` А um. Pref. . став — 0 oe 
1 oom 1 U 17 2 E^ T 7 „ E а Arg ien "P Ltg. 103 — "P 
Minus 5 ра лш ace : | 853 | + ЕЕ "m 136 i |- 6,233 в. 1/2} mer Plate El pede КОРГЕ 6% 121 | 580 t Lr 
ў days. e with the correa 78 pos MO 13 197 t 57 6% N irie, a. rd. won! p^ Hem 
7 Ma ihe corresponding > : ч 3,578 10 8/0 Do. 57 Deb: = y Co. Ord... i- T 7123 0 | - 
: ye. pe i zx A 44% Rosario ec um ee TM T Nh a - 
$ Plus e last усаг. S a Boyal d 6% Prei. ii Tot 1057 jet | = 7 ee 
ув ` - 5% Mort. Deb Mo 1. (1-90 98 — 611 . m 
„ "Раг Plu , Sha Deb nireal ,000) wi. 4 ü . 
tly ol 33 da ee es...’ 4x 1 b =l} 1! t as 1 AN 
у ооа) eee istnd Bo d „ $ 
9 calgulabing th "P ower 0% 97 —101 49 - d ке 
p po, eque 0 | Ap, Oct 
„ ! Jawol n losos 
0 n 
t ко for no e HOR о 
йө. Interest b 4 
° ut not 


NOVEMBER 30,, 1906. T 
i CIAN, E LIST. EATE 5 
ELECTRI 7 HAR #3208 IELD- 
THE ANIES’ S wee. is 
ICAL COMPANIE vius. не", 
974 ELE OTE BUSINESS, d ртт. да. 4 ia 
| X | Огуїривр | WERE то UFACTURIEE. А-5 . 
Price yun Dus. Nov. 28. ELEGTRIG MAN Ord. ...... — 1- Mo 
lov. ЕВ. xp. Uigh. Low- 8 8 317 0 
: NAME Nov. est. ) г x Ord .. ее 17 B- € Б 4 0 
Last 2aa ee ее } Ooch & Wilco: бй a Ord 6 е 418 0 
DOTI: 610 0| „„ 1 "Do Pret ылы Helsby ables Ord | ój—t 5 
Ё ina Вар. 1110 410 e ue 11 2 3 British nge & È (red) na | 103 —108 4 5 8 
le bar es 104 M г ab тей.) 2 · 94 ec 
Hox REM E ME ТИНЕ ЕЕ: Iur S Бш LM edo 
800000000000 103 — e 2 ~ * Stock . 15 — * 
10 б) De E I pete HH 15 7 0 | Mar, Rept 15 - Ы "Do, 4 per Cent. M ct Ac 4 1 6 
% 0 — . ám ; > jist Brush 1 бен Bet ton 1st Deb, Bioch ію | 5 60 
st. & Kensington ei 101 1 11 0 | Feb, К Е Do. €] per Cen Perp. -ee| H—0 |56 00 
Я Brompton : Guar Db Stock ee ee О Fek Ave JEU К, Do. Sad Бер Mok a- bj—tà |4 5 0 
t 48 Genial Eiso. Sup Cov sare „ 1E 8 17 0 = . =< E cum „сар са 116 0 
m. 2/6 eS M i 6 0 наса. = ss è : 4 : 6 
l * сасе Н: А ds Bt 580 
ur s 1o Supply Ore. (еду. "eiie 7 5 0 | Jan, July a264 . [5% 315 0 
b т 5 0 Dec .. Ме Bt. 58 
31 2/3 Lig 31 —J3 10 4| Jn, 1014 oe 9 
алое e —156 | $ m > 1 5 12 
к 6 “City of n Oum Btock (red.). . 139 —108 | 4 7 $ April, Oct| .. RC 1 412 0 
10 fy |e ро ОНЫ esie Bet 4 3| Apri 1 w сео 
Bt. : nhan Kier. P. U. rd. --| 5.— 7 9 Ве .. |. 6 
" 4 Comity sun Bon cum. upply Ord. - 111-113 5 $ н ы но 1058 i in 0 
b H4 County or rendon Ес ш ae У li 0 » on en ш 71 4 8 0 
30 k йар 1 = 2 a "2 ‘| s 8 
— Be 0 - ) 0 002000000 — Уз 
ДЕЕ ies edm Брей тей) ree соста | 4 B „„ EP ALS [NC Mp E 1 
e tock i 55 pet 4 18 3 = 2 4 ex 4 c 14 — 0 
ZEE afin Det: Bio apg ord ==) ; в -= . der E s- rri 
— E 8 m Do. J rer lst Mo = 4 5 
5 4/0 singtn. & Kngtebdg. Ord. ‚| £9 —109 x er Cent. 91-9 0 
b 5,0 Tens b v red. 0 e A — tric ( be. ee —12 6 5 
6| 6% | Do. 4 per Cent, De bg Co Aot 55 in Fest, Senara! He, dm aort Doba = —— AE 
Sb 2 Do. эе рә, mas ME" E - 2,8,0 .., ; 10 esi Teo [а ора Ое оне 103—105 0 
= S иге 2555 „„ "0 | Apri oot PA Be ‘De per Cent, ist Mi. ies 99-101 | 319 0 
2b 000006 = 6 те А ре : 92 E 4 
t| 2/41 t. Pref . Deb... jà-13 |5 Jan. July ay res Be: , Outta Percha, Руа 4 8 
5 NU 00:8 r Сері. ist Mort. Po 22 EN 4 1 10 is Sacs! oa Bis zn ео Red. . . {64% 
"iia | eee Б ce a ee E S шагол EE: 
ө i RA EM L . Pref, RELEE] N і eo 
в 7 Do 1 2 — for sort Db 8 AALE 78.42 к EE e v ley. Den eck я 
0 1 Corp. жр Ре " ee М . S eee _ 
1% 105 Reer 5’ i ТИ leen S 5, ро ех сав н Mtr oire үт 816 
10 44% рер. .. apply Ord. 3 18- 0 0 Jon, m e 0. b Copatre Bonds, 1900 .. 21— 76 
n cp. Cum. “Lat е-е o| Mas eg Ko 4 fer Cent, Deb. 5 
'| 8 New 6 per Cent. b. red. 1907 2. = .. .. —Tye | 2: 9 | Jan, July | = oe 17 Ге, s Таспа & Maxi, nce .... | ae vi его 
t| 5x. [24 4% Mort. De Kite. Вар. m —.. = 102 —113 | 4 1 5 == АЙ ne Vici err Ncn-Cum. Pielerence .. e| J1Z = 15 3 16 0 
100 4% rthern Counties ооо еони 2 184—141 | 5 0 0 се ej e ] 58 7 Non Cum. A Bed. .. 118 —10 | 4 4 0 
1 5x No "nA Deb. 10 Ord..... 0000200000000 £7 —100 | 4 0 | March =» БЕ ee Го. b% Ist Mot. Deb. Rd. 165 1 415 0 
100 44% Rotts er cat i Int Mt, Debs. ~». Стао bh ave n] се ! Te. тамон. Cm. Tr^... iones 
Mo ex | D ford Electr ctrl Ord. 5 p |54 o | Feb, Avg "2 pn J. G. USD, rece oid 500 
HET о 4X De b Моо sus lec. Ord... = =» 7-8 21 4 а | NUBE See ЕЕ 7b —8) 
7 00000200000 m ee 3 А . 
i 70 at, "Завета РШ. 55 өзө 7 4 8 17 6 ВИ & И Го 4 per Cent. 1s ut - 
| Sa ce аат C Hi zm E o ce ; 
à Emithfeld Me t. Deb. Stoch . 5 14- + °° a E Telegraph ee LUE —68 4 16 
t j Do 4 per Cen otric Бор 12 іё 14 8 ee EN > Amaron Debe, red.) „ ta —1 0 8 9 0 
E аа sa a ZEE E 555 oH a Fo 
1| 0/6 à Bea. FOI ee T si E e rr Do. Frefe iT Gent. Deb. Stu 9? — 6168 
m ах e ес Туш. ck RR i А! t $ 6 = 1i TRE Coba Submarine Or 10 рет Ont... sosser. ЕЕ rer 5 
— | To fo Supply —.—— 44- 11490 "Вер | 94; Н Preference 5 -í$ 0 
St.“ .. Urban x/eotr 2 ——.—.— {8 —19 7 0|Mar,Bep ЭА t Eo. Bpanish O um. Pref. «e. (234) 4 8 
t| 9/6 o. Б А Ded. 12-1016 0 „ Direct r Cent. oon &: 4 9 0 
i oO көөнө. 247 Do. 10 pe Ded... „| 153-1 7 6 
st. n" Do m " Elec. варе, — . 51— 6 = 29 doro — Cable...... Б. ) 106 -101 H 0 0 
. YTRA MS A es 17 HE Es з " pea vane „ 
8 : Db. = . * ect r. 8 
| : "Uer Bt. Materie dA Porp. Db. B. ПЕ ЧИ 2 2 Жанета Ordinary ri. Deb. Bik. (5) 154 OI 
Bt.| 4 Trams seen] 10b —1 0 0 * < er Cent. Мо „„ ж 0741 14 
J| 10 | Bath Elec, k 98 —100 | 41 Ац | ~ a En P MAN 1073 —1 19 0 
b Cum. b. Btoc 4 0 Feb, o ok . 12 —101 2 
e| dg | De: e, : [rau | 3 ENT IT AME d de 
s е 5 7 ‹ ſern & d. De —t8 
Bt. | 63% р арон and fully paid) sses 101 —108 1 4 = 8575 Eastern Mauritius Eu h coupon 68 8 104 4 7 9 
10 9 X Cum. e9599090:0009009000 4i- 4} 6 8 0 Feb, Aug 10:4 0 Do. e Copen bares wil .Db.(red.) 1603 — t b 7 5 
10 42 | Do. ent. Debs. ... ——.—.—. fi- |61 : : Ө. N. (o * 
Bt. 4 Do. * rs 55 Ts 4 os a ve TI ; Halifax heh te se ес е ез oe ч саво 4 12 0 
10| eo | "Bon „ per Cent. Perpetual Debs ү... 83 LES | 414 0 | June, Deo 90 | Mackay Companies 5 „ 
*. | bo si per Gent Eur. te ea e ee aoe S dE 
le Do. oe asooo —b Б b * Marcon 8 Mod 1? —1 
84. é Central neona Pref. : „ 105 —110 8 12 x { . TOS secco И -3 8 17 8 
Bt. 4 Po. Deferred Debs. ыш. bb. 87 —9) 4 1 3 - 2 o 3 
Bt 4 Do. 4 ) 4 Cent. Debs. ari — Btk. 5 -ti : 19 0 we 42 West 4 r Cent. Debs. „ i-i ee 
100 t% Charing „Euston Trams.5 Cm. rand 98 rey 418 0 Seb, Aug 174 s In and Panama e asss ч - €} eo 0 
ir EA City of Birmingham Trams. Gon. Ord.) 1—4 1418 0| ge Ang iy "Do. 6% int nina em Д 
Ar 00. брег п ордор Pref. (1901) — 11 —П9|4 4 0 - y Го. 4 per Cont. 0 
100 nd Воп Pret. ( 116 —119 $ =- (5 t : 41817 
Bt. 2: X Сиз о V 173 —117 : i 6 May, Nov ; ae r ) 200000 Oe · 101 -k 
В ро. шоо _ ыы и =. 4 0 0 Же ee De. ex Deb” фео 
Sd. 5 4 P Ca Trams” (1866) Ltd, Ord. роо i 3 nee h. Coll. Trust EU E 
Bt. 4 Виз URNAS STADE. Mo Pu ss 0 ee 35 Telephn. & Teleg 1033 4 15 6 
10 60 pati 6 crn & Gir Riy, Eri Grd 67 2 liso] 7 ^ rci ens e Tel by it it. Bb Sti 101 = 5 11 0 
Nortber ау & Ix m 4 80 i — jo-Portvg'se Te aa) —. il 4 4 
10| 4/0 S St.] 19 —10g 0 | Mar, Bept Arglo- ope (tally paid) — 2 1, 18 5 0 0 
0| 41016 Pe ik. 8.Co.44 Db 4—1 5 16 ее Chili Tel elephone „ fc 6 
80 47, ро 1 n Disi. Elec. Tram 90900»02t00290292* mz b 4 0 е y w Monte Video T шен 69000000060 00006 0000090 167 -i1 б 11 0 
Bt. 4497 | Imperial Tramws 1 102 —108 |4 7 8 g zy s Do. M to Pref, Btock ....... 5 —2 di e ig 418 6 
10 9 6 Cen è е — 600600 3 = ee us ü 9 Natio t 00909«00000»00500000 eR 11 — 16 0 
[Sy | Bethe Ca aie ra ee с Ë Be. aper eat. Si ad EA jen o 
В». Isle of The t. Deb. Stoo n Lb. St. 97 — ў Feb, a . 6 Cent. um. Mà = ee; | 81 
Б t per MS ES Dilor Lien Eb. 19-18 Е A Do. 6 per vos ооа те оо 
ш: Liverpool 0 Dent oh aa жне. $e Tian 1 = "e C TM 8 
1026 | pe. в tod ‘Trams. 5 „ - Е idees — 97 Пн 4 6 6 
E : London dort Deb. es MR „же P mi T Do 4% Red ‘of eri 41x Db. Stk. Rd. о] 1-78 | ; H 9 
a Me | ee ‘hen, ond Boa 5 і 5. 0 CZ United ae PET uS iio 
= M .Pred. 4... 5 - - æ єз * Do, b per e M 4l- -bi 0 Ja. L 14 ui 
1 Do. A De 6 Cam €3-73 5 6 | Feb, Aug ELSE „| 104 41 4 9 6 la, Ось: .. |. 
at, | sx New Gen. Tract. . 8 6 = oi raph and T eim 12 —120 418 0| Apri, 
= =» 09909 -—1920 
10| 8/0 » B per Cent. b. Stock . o. —4 65 m ее Trust (Cert.) ... 
Bt. % ро, " S Det o Tre SREB, 90 -9 5658 e T submar ч КАТ 
200 6 Underground les iege Wem e.c Hn = 881 
e 5% "Bo, бу Cum. Bret ране кишу д. MES unt н.» 
„ let Db aooo 
i | т eee had bein 
In 


— 
. 


— 
a 
-— — 


tion, 1 Ez 
de for accru: с Interest but not for redemp 
made 


h . 
d 1 


THE ELECTRICIAN: 


ELECTRICAL ENGINEERING, INDUSTRY, SCIENCE. AND. FINANCE 


BSTABLISHED, First Series (Weekly), 1861; Second Series (Weekly) 1878. 


No. 1,490. [veo vn] 


FRIDAY, DECEMBER 7, 1906. 


` Price SIXPENCE © | 
Abroad 9d., or 18 cents, or 90c., m. | 


CONTENTS OF THE CURRENT NUMBER. 


Nhl в» 275 , Experiments in Wireless Tele- 

Arrangements for the Week .. 279 | phony. By Ernst Ruhmer, 

Bradford Corporation Tram- Hllustrat edc 299 
ЕРКЕ У СЕТОВИ 280 ;.CoRRESPONDENCB .....;.:.... 299 


On an Improvement of the 

| Blondel Bifilar Oscillo. 
graph (A. Blondel). ^. - 

| Eleetrio Power for the Rand 

| Robert Hammond). 

, A New Type of Continuous- 

| | current Dynamo-eléctric 


Illustrated. ........... r... 281 
Gas Analysis for Steam- users. 
By John B. C. Kershaw. 
ustrated. Continued.... 284 
Electrical Equipment of the | 
Erie Railway Shops at 
Hornell, U.S.A. Illustrated 287 
Regenerative Control. By A. 


Machine with Commu- 
tating Poles (C. L. R. E. 
Menges and Val. A. 


Raworth. Illustrated 290 Fynn). 
Tue Primary BATTERY AGAIN., 294 | PARLIAMENTARY INTELLIGENOE,. 808 
Виткив..................., 295 Parliamentary Notices ...... 808 


Polyphase Currents [Still]; 


Elementare Vorlesungen ‚ An Electrical Dynamometer, 


über Telegraphie und Tele. i IIlustrate ll. 30 
phonie [Heilbrun]; Clive's Adjustable Lighting Fittings. 

Mathematical Tables Illustrated... ........... ee. 804 
[B Light Railways 804 


riggs]. 
The Decker Primary Battery. 
By Prof. Francis B. Crocker 296 


Municipal, Foreign & General 
: Notes 
Wireless Telegraphy as a Safe- 


*e*60000090000c€0600200€ 804 


Trade Notes and Notices .... 309 


guard in Railway Service. ee : - 
By Dr. Eugen Nesper. Шив. 297 | сыра Mesing and 311 
А rotective Device against po ee se 266222 26 6 „ „ „6 о о 
Accidental Sparking in Wire- | New Companies, &o. ........ 812 
Jess Tele- mechanisms. By City Notes 94 2 312 
E. Branly ........., ...... 298 Companies’ Share List 314 
NOTES. 


— —— 
RECENTLY a great deal has been said in the daily Press with 


regard to the scheme for transmitting power from the Victoria 
Falls of the Zambesi to the Rand, but all such information has 
been of a very indefinite kind. Last Tuesday, however, repre- 
sentatives of the Press were given an opportunity of inspecting 
some rough plans of the project at the offices of the British 
South Africa Company, and Mr. WILSON Fox made some 
remarks upon the scheme in a general way. From the model 
it could be seen that the Victoria Falls are characterised by a 
very unusual formation, the river being wide at the top of the 
Falls and the water falling into à very narrow gorge which 
follows an extremely zig-zag course with a rapid fall. The 
effect of this formation is that a head of 350ft. is easily 
obtained by a comparatively short canal, and if this canal 
were made a few miles longer a considerably larger head 
о: һе avaiable, by placing a power station a little 
5 down the river. At present, however, the Victoria 
8 dd Company prefer to take the less ambitious position, 
e construction of à power house is comparatively 
simple, and tó deal with 30,000 H.P. to start with, although 
the Company have the exclusive right to transmit up to 


LEGAL INTELLIGENCE ......-. 803 |. 


250,000 н.р. to the Transvaal: The line will be 600 miles in 


length, probably of aluminium, -suitable for transmitting 
‘30,000 H. P., and carried on galvanised steel towers 60 ft, in 
height. It is proposed to use three-phase transmission at a 
pressure of 150, 000 volts and a frequency of 125 periods, with 
the conductors spaced at the angles of a 14 ft. equilateral 
triangle. But all this is subject to modification, aud there | 
might even yet be transmission on Thury's well-known system. 
THIS, in a few words, describes the main part of the final 
project. It must be understood, however, that this scheme is 
by no means complete in its details; in fact, the Company 
prefer to wait until the time is ripe for the full scheme. to be 
developed before any very definite particulars are given, the 
idea being that something should first be done to establish a 
sufficient business. With that end in view the Company have 
already acquired the generating station of the Consolidated 
Gold Fields, and they propose to work a steam station of 
24,000 H. P. on the Rand in the neighbourhood of the Jupiter 
mine. Here electrical energy will be generated and trans- 
mitted over the Rand to a distance of about 30 miles in 
opposite directions at a pressure of 50,000 volts and a frequency 
of 50 periods, suitable means for changing from the lower 
frequency of generation being suggested. As is well known: 


coal having a thermal value of 11,000 B.Th.U. is available 


in the neighbourhood, at a cost of 11s. 6d. per ton delivered. 
There is, therefore, a good deal to be said in. favour of this 


tentative policy. 


Ld 


HAVING obtained a good load by means of this steam station, 
the next step will be to launch out on the general scheme. It 
may be inferred that there is no wish to embark upon 
this extension until a load of something like 20,000 H.P. has 
been obtained. One of the important factors in such a scheme is 
that the continuity of supply should be perfectly certain, and 
in order to safeguard this the Company are proposing the, 
unusual expedient of putting down a hydraulic accumulator, 
station at the Transvaal end of the transmission line, about 
30 miles from the steam station at the Jupiter mine. This 
hydraulic accumulator station will consist of a reservoir on hills 
near the transmission line giving a head of about 600 ft., and 
a further reservoir at the station level adjoining the Crocodile 
River as the source of make-up water. At times of light load 
water will be pumped to the upper reservoir, and at times of 
heavy load this water may be utilised to some extent for gene- 
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rating purposes, so as to produce a constant load at the Victoria 
Falls station. When all this is in fair running order it is 
proposed to shut down the steam station, and in the event of 
any defect occurring on the main transmission line it can be 
eut off and power will be supplied by the hydraulic accu mu- 
lator station for a certain number of hours, and, if necessary, 
the steam station will be put to work. 


— — 


A SCHEME of this magnitude is not likely to be free from 
difficulties. The suggested pressure of 150,000 volts is some- 
thing like double the highest pressure at present in use any- 
where. What trouble may be experienced with the insulators 
remains to be seen, though we understand that Mr. MERSHON 
is satisfied that insulators designed on present lines will 
prove sufficient. The air loss, of course, may be con- 
siderable at such a pressure, but, apart from the large dis- 
tance between conductors, we believe there із a suggestion 
to artificially increase the diameter of the cables so as to 
minimise a loss of this kind. The. climatic conditions in 
South Africa are, of course, very ‘favourable for high-tension 
work during the greater part of the year, and the ground 
over which the line will run is practically free from forest 
and is at an altitude of 4,500ft. above sea level. With 
regard to freedom from breakdown, we presume that the 
hydraulic accumulator station is to be regarded only in the 
nature of a temporary expedient. Stations of this kind 
must necessarily run into a good deal of capital, and, 
although it is at the right end of the line for avoiding lose, 
the capital charges resulting from an expedient of this kind 
must not be lost sight of in a scheme where low capital charges 
form an essential factor. Unless much capital is used for 
such a purpose, the value of the hydraulic accumulator station 
as a means of ensuring continuity of supply must become less 
and less except for very short periods of breakdown ; and on 
a line 600 miles in length through wild country, if a break- 
down does occur it is more likely to continue for a long than 
for a short time. There are similar objections to keeping as 
a reserve a large steam station which is normally out of use, 
as it must be kept in such a state as to be capable of being 
put to full use in a very few hours. We understand that 
it is the intention of the Company to duplicate its transmission 


line at a comparatively early date after the first line has been 
erected. 


— 
A GREAT deal of criticism has so far been levelled against 
this scheme, as is often the case when something new of great 
magnitude is proposed. Asa matter of fact, it is impossible 
to express any definite opinions as to the practicability or 
otherwise of the project without having final and general 
details. All that can be said at present is that there are some 
well-known responsible engineers connected with it. The 
opinions of such men as Mr. R. D. MERSHON, Prof. KLINGEN- 
BERG, Dr. RATHENAU, Sir DOUGLAS Fox, Prof. BLONDEL, Dr. 
Tissot, Mr. ARTHUR WRIGHT and others are worthy of careful 
consideration. The technical difficulties may be overcome; 
they do not necessarily increase in proportion to the pressure, 
and even lightning may be less of a trouble on a large system 
than on one that is smaller. But the final question will be 


whether the handling of a large power at the Victoria Fall 
will eventually pay for so long a line. It is a matter o 
£ s. d., on which the company is at present silent. 


— r7 
OnE feature of the scheme is particularly interesting from 


the national point of view, and that is the action of the 
German banks, which makes it possible for a company like the 
A.E.G. to support a scheme involving huge sums of money. 
Assuming that the whole project goes through and is suc- 
cessful, parts of the British Empire will benefit undoubtedly, 
but it is impossible for any English firm to take up large 
schemes in the way in which they are handled on the Con- 
tinent, simply through inability to secure the required finan- 
cial support; and consequently this country cannot benefit to 
the fullest extent from enterprises of this character. 


— — 


WHILE progress is being made in schemes to supply the 


Rand with cheap power, the problem of power supply in 
London is becoming still more involved. The Administrative 
County of London Company is again to bring forward its Bill, 
though apparently modified, in the hope that the London 


County Council, owing to a possible change in politics, may 


be inclined to give them an opportunity of dealing with the 
whole question of power supply for a term of years, the under- 
taking being finally taken over by the London County Council. 
No particular steps are being taken by the London local 
authorities, who seem content to wait and see what will happen. 
On the other hand, 13 private electric lighting companies have 
combined to promote a Bill in Parliament with a view to con- 
solidating their interests, the working of all the companies being 
placed in the hands of a joint committee. It is proposed that the 
right of purchase by the smaller local authorities should be 
transferred to the London County Council. Provided the 
consumers' interests are sufficiently safeguarded, there seems 
to be a great deal in favour of combined action of this kind, 
which might result in a linking up of some of the companies, 
and generally in cheapening the cost of supply. 


WE regret to learn that Mr. KEARLEY'S Supply of Electricity 


Bill, which was reproduced in our last issue, has been dropped 
by the Government. Bya certain section of the daily Press 
it has been described as a most “reactionary measure," what- 
ever that may mean, and one that would inevitably lead to a 
huge private trust. At the present time it is only necessary 


to mention the word ** Trust" to cause the abandonment of 


any scheme, and as this term is already being applied to the 
Bill promoted by the private electric supply companies it is 
not unlikely that the latter will share the fate of Mr. KEARLEY'S 


Electricity Bill, so as to transfer the “ trust " to the London 
County Council. 


—— 


Systems of charging for electrical energy are now so 
numerous that it is almost a reproach upon the engineer of 
an electricity department if he has not evolved some system 
of his own. The latest system appears to be that at Norwich, 
where, as an alternative to a flat rate in the case of private 
houses, it is proposed to make a fixed charge of 12 per cent. 
per annum on the net assessment and a further charge of ld. per 
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unit for all current used. This system has at least the advan- 


tage of simplicity, and apparently is put forward with the object 


of encouraging the use of radiators and other electrical appli- 
ances. 


considerably by this new system, as compared with a supply 


at 44d., but if much energy is used for radiators and such-like 
Such a system does not 
particularly encourage the consumer with a lighting load which 
is “good from the station point of view; it is particularly 
unscientific, but it may very possibly improve the load factor 


appliances the consumer may gain. 


without the complication of double circuits for light and power. 


Nobel Prize.—It is announced that this year’s Nobel prize 


for chemistry has been awarded to Prof. H. Moissan. 


. University of Paris.—Mr. Andrew Carnegie has made a 
gift, having an annual value of £500 a year, to the University 
of Paris for the purpose of founding a scholarship to be awarded 
for the purpose of carrying on research in the laboratory of 


Mme. Curie. 


University of Wales.—A statue of the late Prof. Viriamu 
Jones, F. R. S., first principal of the University College of South 
Wales and Monmouthshire and first Vice-chancellor of the 
University of Wales, was unveiled at Cardiff on December 1st 


by Viscount Tredegar. Prof. Viriamu Jones gave a great deal 
of his time to important experimental work in connection with 
the absolute determination of the ampere. 

Serious Damage to a Wireless Telegraph Station.—It is 
reported that during the heavy gale on Wednesday last the 
steel tower of the wireless telegraph station at Machrihanish, 
in Argyllshire, was completely destroyed. The tower, which 


was erected by the National Electric Signalling Co., of Washing- 


ton for the purpose of experiments in transatlantic wireless 
telegraphy, was a tubular steel structure, 450 ft. in height, 
with an internal stairway and several balconies. During the 
gale the stays on the west side of the tower were torn away, 
and the whole structure, weighing about 2,000 tons, after 
snapping in two places, fell to the ground. 


The Lodge-Muirhead System of Wireless Telegraphy.— 
A Paper was read on Monday last before the Dick Kerr Engi- 
neering Society by Mr. C. C. A. Hardie on “The Lodge- 
Muirhead System of Wireless Telegraphy. After a few pre- 
liminary remarks on the principles on which spark telegraphy 
т founded, the equipment of а Lodge-Muirhead wireless station 
or sending 400 miles over sea was explained. The Lodge- 
5 system has already been fully described in The 
ledrician, Vol. L., p. 980. As an actual example of the 
utility of wireless telegraphy the following incident was given : 
е system has lately been fitted to the new turbine steamers 
crossing to Ireland. On an outward crossing from England 
some fault developed in the engine room of one of these 
oe which prevented them from getting full speed out of 
e boat. They could not find this fault up to the time of 
starting back, but “ wirelessed ” to the resident engineer, who 
as on the English side, for suggestions. He made sug- 
al tts Which they followed, telling him the various results, 
Afte 18, of course, being whilst the boat was on her way back. 

the га good many suggestions he hit upon the fault, enablin 

dace. finish their passage at full speed. It was also state 
t à m а Б with great success on the Mid- 

1 › а sending and receiving set being pl 1 

guard’s van of a moving train. E EE 


Cable Interruptions. Date of Interruption. 

| 5 щ „ p» а ноа Jan. 18, 1904 
onines В (Teneriffe) —Santa Cruz de la Palma. July 12, 1906 
if 5 Nicholas Port au Prince ............ Aug. 16, 1906 
Gran 3 e Sept. 18, 1906 
Gibraltar Tanzienne— : . Nov. 27, 1906 
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If electrical energy were used merely for lighting 
purposes the electricity department would probably benefit 


The Tramways and Light Railways Association.— The 
ordinary general meeting of the Tramways & Light Railways 
Association was held on Tuesday last at the Westminstar 
Palace Hotel, under the chairmanship of the Hon. Arthur 
Stanley, M.P. The chairman referred to the efforts which had 
been recently made to amalgamate the three existing tramway 
associations, and announced that the offer they had made had 
been definitely refused. In order to widen the scope and 
extend the influence of their own Association, it was pro 
to raise the ordinary subscription to two guineas, but to admit 
those who were actively connected with the operations of 
tramways, such as managers and engineers, at a subscription 
of one guinea. There were many things the association would 
deal with, among them being income tax assessment and rating 
of tramways. The report was adopted. 


Royal Institution.—The following are among the lecture 
arrangements at the Royal Institution, before Easter :—Mr. 
W. Duddell, a Christmas course of six experimentally illus- 
trated lectures on “ Signalling to a Distance; from Primitive 
Man to. Radiotelegraphy," adapted to a Juvenile Auditory ; 
Prof. W. Stirling, six lectures on the Visual Apparatus of 
Man and Animals”; Dr. W. N. Shaw, two lectures on “ Recent 
Advances in the Exploration of the Atmosphere”; Major P. A. 
MacMahon, two lectures on the Standards of Weights and 
Measures" ; and Prof. J. J. Thomson, six lectures on * Róntgen, 
Cathode, and Positive Rays." The Friday evening meetin 
will commence on January 18th, when Sir Andrew Noble wi 
deliver a discourse on “Fifty Years of Explosives.” Succeeding 
discourses will probably be given by Mr. Charles Welch, Sir 
Almroth E. Wright, Prof. I. Gollancz, Mr. J. J. Lister, Mr. 
Dugald Clerk, Prof. D. J. Hamilton, ‘Prof. J. J. Thomson, 
Prof. G. Lunge, and other gentlemen. 


The Association of Municipal Electrical Engineers (Greater 
London).—A new society under the above title was inaugurated 
on Thursday, November 29th, with the following objects :— 

(a) The interchange of commercial and technical ideas for the benefit 


of the municipal electrical under takings of Greater London. 
(b) To undertake such duties as will tend to reduce the costs of the 


municipal undertakings. — . | | 
(с) To promote the use of standardised apparatus for the utilisation of 


electrical energy. — , 

All the chief engigeers of municipal electrical undertakings 
within a radius of 20 miles of London are eligible as members, 
as well as one chief electrical assistant from each undertaking. 
At the initial meeting 25 chief engineers and eight chief 
assistants were present, making a total of 33, and about & 
dozen chief engineers who were unavoidably absent sent 
letters expressing their intention to join. The new Society 
owes its inception to Mr. S. W. Baynes, of St. Pancras, who is 
the first president. The vice-presidents are Messrs. C. Newton 
Russell (Shoreditch), A. Gay (Islington) and A. H. Shaw 
(Ilford). The hon. treasurer is Mr. G. G. Bell (Hammer- 
smith), and Mr. L. L. Robinson (Hackney) is hon. secretary. 


The Newcastle Local Section of the Institution of Elec- 
trical Engineers.—The seventh annual dinner of the Newcastle 
section of the Institution of Electrical Engineers was held on 
Wednesday of last week, Mr. H. L. Riseley, president, in the 
chair. The toast of “ The Institution of Electrical Engineers " 
was proposed by Mr. I. C. Barling (president of the loca 
Students Association of the Institution of Civil Engineers) and 
responded to by Dr. R. T. Glazebrook (president of the 
Institution of Electrical Engineers). In his speech, Dr. Glaze- 
brook referred to Newcastie as the birthplace of the incan- 
descent lamp, and pointed out how much electrical engineering 
owed to Newcastle, instancing the work of Parsons on the 
development of the steam turbine. He thought there was 
every reason why Newcastle should be the home of an ener- 
getic section of the Institution, and put forward a plea for 
closer co-operation between the local sections and the London 
body in the. way of the reading and discussion of Papers. 
Another toast was that of The Armstrong College and the 
Learned Societies," which was proposed by Mr. G. Stoney 
and replied to by Mr, F. H. Pruen (secretary to the Arm- 


strong College). 
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The Royal Society.— The anniversary meeting of the Royal 
Society was held on Friday last. As Lord Rayleigh was 
unfortunately prevented by influenza from being present, his 
presidential address was read by Mr. A. B. Kempe, the treasurer 
of the Royal Society, who also handed the medals awarded for 
scientific researches to the several recipients. In the course of 
the address, which dealt with a number of topics of scientific 
interest, it was announced that in view of the differences of 
opinion which had been expressed as to the propriety of the 
National Physical Laboratory carrying out commercial tests in 
competition with private establishments, a committee of inquiry 
was to be appointed by the Treasury to investigate this 
question. Medals were presented to a number of distin- 
guished British and foreign sciéntists. Prof. H. L. Callendar 
attended to receive the Rumford Medal, and for the first time 
in history the presentation of a Royal Society medal for scien- 
tific research was made to a lady, Mrs. Ayrton being present to 
receive the Hughes Medal which has been awarded to her. In 
the evening the annual dinner was held at the Whitehall 
Rooms, Sir William Huggins in the chair. A distinguished 
gathering, numbering some 250 persons, was present, and the 
toast of The Royal Society " was proposed by the Norwegian 
Minister anl responded to by the chairman, who took the 
opportunity of offering his „congratulations to Prof. J. J. 
Thomson, whose electrical fairies which danced around in the 
circumscribed space allotted to atoms had procured him the 
Nobel Prize. ; | 

It is announced that Dr. Ludwig Mond, F.R.S., has promised 
the Royal Society a subscription of £2,000 per annum for 
three years in aid of the preparation of the Society's index 
catalogue of scientific papers. 


^ King’s College Engineering Society.—The thirteenth annual 
dinner of this society was held at the Trocadero Restaurant 
(London) on Saturday evening last, Prof. S. A. F. White in the 
chair. The company numbered about 150, and among those 
present were Sir Alex. B. W. Kennedy (President of the Insti- 
tution of Civil Engineers), Mr. James Swinburne, Profs. 
D. S. Capper, J. M. Thomson, Ernest Wilson, H. M. Wayntorth, 
H. G. Seeley, and H. A. Wilson, and Messrs. Walter Smith, 
C. A. Smith, Humby, O. S. Sinnott, &c. The loyal toasts 
having been honoured, Mr. F. J. Tompson (Vicé-president of the 
society) proposed ** Our Guests." In reply, Sir Alex. Kennedy 
said that he was pleased to be present at an engineering 
students' dinner with a professor of mathematics in the chair. 
He himself was appointed a professor at University College 
in 1874. He thought he was the second professor who had 
become President of the Institution of Civil Engineers, one 
of his predecessors (Prof. Vignoles) having also been a pro- 
fessor. He strongly urged the members of the society to 
contribute Papers to the students’ meetings of the Institution 
of Civil Engineers. Mr. Swinburne, in a characteristic speech, 
asked his hearers to copy the Germans in one thing, and take 
themselves seriously. Engineers did not take themselves so 
seriously as they ought, and consequently the world at large 
did not take them seriously. The German engineer took him- 
self seriously and consequently he got talked about and he was 
referred to in the press. The treasurer (Mr. N. V. S. Wilton), 
who gave “The College and the Staff,” referred to the appoint- 
ment of Prof. Harold A. Wilson to the chair of physics and to 
his election as a Fellow of the Royal Society. He also made 
reference to Prof. Huntington’s ballooning exploits. Prof.J. M. 
Thomson responded, and said that the engineering students 
had the advantage of over 30 professors and teachers at the 
college. He had been at King’s College since 1871, and during 
that time there had been no cloud or misunderstanding ; the 
teaching staff had shown sympathy with the students, and the 
latter had in turn been perfectly loyal to their teachers. The 
chairman proposed “ The Society,” and read letters of regret 
trom the Principal and Prof. Hudson for inability to be present. 
He gave particulars of the success achieved by members of the 
society in the examinations for the engineering degree of the 
University of London and in the A.M.L.C.E. examinations. 
He referred to the changes which had taken place in the con- 
stitution of the University of London, of which King’s College 
was a constituent College. "The President of the Society (Mr. 
C. K. Bird) made a capital little speech in reply. Though 
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their Society was 59 years old, the present was (he said) their 


13th annual dinner. The Society was formed in 1847 for reading 
engineering and strictly scientific Papers, but after а time 
Mr. W. S. Gilbert (who appears to have been at one time an 
engineering student at King's College) induced the members 
to transform themselves into a dramatic society. They had, 
however, gone back to the straight path, and their Society 
was now thoroughly alive and up to date. In addition to the 


reading of Papers, the members also paid periodical visits to 


works. 


Leyton Urban District Council Tramways.—4A large number 
of persons assembled at the Lea Bridge-road car depot on 
Saturday last to witness the formal opening of the Leyton 
electric tramways system. The chair was taken by Mr. H. 
Heather, chairman of the Tramways committee, who made a 
short speech and called upon Mr. A. W. Golightly, chairman 
of the Leyton Urban District Council, to declare the tramways 
open. Mr. Golightly briefly outlined the early history of 
tramway enterprise in Leyton, and proceeded to the decorated 
car which was to head the inaugural procession driven by 
himself. Ten cars in all took part in the procession, which 
traversed ‘practically the whole of the Leyton tramway system, 
a proceeding occupying over two hours. The party left the 
cars at the Leyton Town Hall, where tea was served. The 
total length of route opened is about 9 miles.  Intercom- 
munication facilities have already been arranged with the 
neighbouring West Ham tramways, and it is hoped that 
eventually satisfactory linking-up will be accomplished with the 
adjacent Walthamstow and London County Council systems. 
A great part of the route had been previously served by horse 
trams. The track is welded by the Thermit process throughout, 
and ample provision is made for anchoring. The chief contractor 
for the permanent way aud car shed was Mr. W. Manders, 
of Leyton, and the British Electric Equipment Co. carried out 
the whole of the overhead equipment. A feature of the track 
construction on curves is the use of Bulfin's patent renewable 
manganese steel lip, which was supplied, together with all the 
special work at points and crossings, by Messrs. Edgar Allen & 
Co. The overhead equipment is span wire construction, but 
at & few places side poles are used, such as along the road through 
Epping Forest. A grooved trolley wire is employed with 
mechanical ears. There are six feeding points on the system, 
to each of which a positive and a negative feeder is run direct, 
no negative boosters being used, The equipment of the feeder 
pillars includes Reasop maximum demand indicators, in addi- 
tion to switches, fuses, test links, and telephones. The supply 
is taken from the Leyton Urban District Council’s generating 
station, where some additional plant has been put down to deal 
with the traction load, including two 500 kw. Mather & Platt 
eizht-pole generators driven by engines by the Brush Electrical 
Engineering Co.and a 12 panel traction switchboard by Bertram 
Thomas. A new traction battery of 260 Tudor cells, with a 
capacity of 600 ampere-hours on a one hour rate and a 
maximum discharge of 900 amperes has been installed, 
A combined balancer booster set consisting of five machines 
is provided. Part of this is an ordinary reversible booster 
for the battery, and this can be connected when desired 
by a clutch to a set consisting of two machines which 
can either be used as an ordinary balancer on the 
lighting system or as a motor-generator to connect the trac- 
tion and lighting systems. This combination was supplied by 
the Lancashire Dynamo & Motor Co. The cars, which are 
40 in number, are 28 ft. in length and are of the double-deck 
type with top covers, built by Messrs. Milnes, Voss & Co., 
mounted on four-wheeled radial trucks of 8 ft. 6 in. wheel 
base. The electrical equipmont is by the British Westinghouse 
Electric & Mfg. Co. Each car has two 80 H. P. motors and is 
fitted with the Westinghouse magnetic track brake of improved 
type. The tramways manager is Mr. F. Schofield, late of 
Bradford, and the whole of the electrical equipment of the 
system was carried out under the supervision of Mr. F. Harman 
Lewis, borough electrical engineer. 


Annual Dinner of the Institution of Electrical Engineers.— 
The eighteenth annual dinner of the Institution of Electrical 
Engineers was held on Tuesday at the Hotel Cecil, the 
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president, Dr. R. T. Glazebrook, F.R.S., in the chair. Over 
300 persons were present, among whom were the following :— 
· Bir Joseph W. Swan, Sir Norman Lockyer, Lord Justice Buckley, Sir 
W. де W. Abney (Board of. Education), Sir James Kitson, Sir Schomberg 
MeDonnel (Secretary to Н.М. Office of Works), Major-Gen. Sir A. E. 
Turner, Rear-Admiral Sir H. B. Jackson (Controller of the Navy), Sir 
A, W. Rücker (Principal of the: University of London), Sir. J. Crichton 


Browne (Honorary Treasurer of the Royal Institution), Sir Robert Hunter - 


(Solicitor to the General Post Office), Sir Philip Magnus, Sir William 
Matthews (Vice. president of the Institution of Civil Engineers), Sir 
Henry Trueman Wood (Secretary of the Society of Arts), Mr. Jobn Gavey 
(Engineer-in-chief to the Post Office), Mr. H. Babington Smith (Secretary 


to the Post Office), Col. R E. Crompton, Dr. T. E. Thorpe (Director of 


Government Laboratories), Dr. B. A. Whitelegge (Chief Inspector of Fac- 
tories and Workshops), Mr. J. Ardron (Assistant Secretary to the General 


Post Ofice), Major-Gen. E. R. Festing, Mr. R. A. Hadfield (President of 


the Iron and Steel Institute), Rear-Admiral A. M. Field (Hydrographer to 
the Admiralty), Mr. H. F. Donaldson (Chief Superintendent of the Ordnance 
Factories), Mr. T. Matthews (Engineer-in-Chief, Trinity House), Mr. T. F. 
Blackwell (President of the London Chamber of Commerce), Capt. the 


Hon. F. Hemphill (Chairman of the Highways Committee of the London 


County Cowncil), Mr. F. W. Chance, Mr. О, E. Spagnoletti, Mr. W. M. 
Mordey, Mr. С. P. Sparks, Mr. F. Gill Mr. Robert Hammond, 
Mr. C. H. Wordingham, Mr. R. Kaye Gray, Mr. W. H. Patchell, 
Profs. G. Carey Foster and H. L. Callendar, Dr. W. N. Shaw, Prof. J. 
Larmor, Mr. A, B. Kempe and Mr. G. C. Lloyd (Secretary of theIsntitution 
of Electrical Engineers). | 

After the loyal toasts had been proposed and duly honoured, 
Mr. H. Babington Smith, Secretary to the General Post Office, 
rose to propose the first toast, which was that of “ The Insti- 


tution of Electrical Engineers." 

Mr. Baron Вмітн said that this was the second time he had risen 
on such an occasion, on account of the unavoidable absence of someone 
else, to propose this toast, sand was happy in again being able to claim 


close acquaintance with the chairman, in this case as a fellow member of 


Trinity College, Cambridge. The progress of electrical science, he thought, 
was well shown by the progress of the Institution, which, he reminded 
them, had more than doubled its membership during the last 10 years, 
the numbers now standing at close on 6,000. Regarding the work of the 
Institution during the last year, he dwelt on the good which had 
been done by the visit of foreign friends in the summer, one of the results 
of which had been the establishment of the International Commission for 
the Standardisation of Electrical Nomenclature and the Rating of 
Electrical Machinery under the auspices of the Institution of Electrical 
Engineers. Turning to the progress which had lately been achieved in 
telegraphy, he compared the recent growth of wireless telegraphy with 
that of what might be called ordinary telegraphy. On the wall of à 
certain house in Ohiswick, where the late William Morris used to live, 
there was a tablet which recorded the fact that in the year 1825 a 
telegraph line had been laid from that point for a distance of about 
8 miles. This might be regarded as the starting point of ordinary tele- 
grapby. Little advance was made during the next 10 years, and it was 
over 40 years before telegraphy across the Atlantic had become practicable. 
Wireless telegraphy, on the other hand, was put into practical applica- 
tion in Jess than 10 years from its first beginnings, and he regarded it as 
certain that the croasing of the Atlantic would be satisfactorily accom- 
-plished in less than 40 years. It was a misfortune when developments of 
science came under Government regulation. Government must try to 
mitigate the misfortune, and when, as in the case of wireless telegraphy, 
science became an international question, the mitigation was all the more 
Déceesary. Regarding the convention signed at Berlin about a month 
ако, he thought that, while safeguarding national and naval interests of 
һ Paramount character, it would be found to leave a free field for the 
tcientific and commercial development of wireless telegraphy. 
„Pr. Отлтхввоок, in his reply, referred to the many letters of appre- 
dation of the foreign visit which had been received, and went on to 
quote tome of the words of the Italian Ambassador a few days ago at the 
yal Society dinner on the relations between science and diplomacy. 
wo years ago bis predecessor in that chair, Mr. Alexander Siemens, had 
congratulated Sir Joseph Swan on the receipt of the Hughes Medal, and 
to-day it was his own happy task to congratulate the only lady member 
of the Institution Mrs, Ayrton, to whom it had been awarded this year. 
e also wished to congratulate Prof. J. J. Thomson, to whose work he 
paid high tribute, on the receipt of a Nobel prize, and he was glad to 
= able to announce that Prof. Thomson had promised to put before the 
nstitutiop, during the present session some of the results of bis recent 
researches. An interesting event during the last fortnight had been the 
Unveiling of & memorial to Faraday by Lord Kelvin.* It was 75 years 


ago that Faraday first published a description of his original to- 
day original magneto- | . 
electric machine. Progress had indeed heen great since then, expecially |... 


Кыш, 250 B m ane basis upon which the subject rests had 
iis у агадез:в at ban, lvin, Maxwell and others, 
aud the progress then Had been Been DEE had known es to 
ITE ne the efforta of scientific and practical men in due proportions. 
uy toast of Science and Industries” was proposed by the Right Hon. 
M ustice Воскішт, who in an interesting speech dealt with the re- 
ns їз between science and industry, which should not, he thought, be 
Жы У regarded as parent and offspring, and spoke of the combination of 
Tenens Common sense required for the development of industries, 
СЬ Lor F s to reply was Bir Автнив W. Rücken, who commented pleasantly 
dusk ust ioe uckley's remarks on the multiple parentage” of in- 
us 35 And said that his view was that they were mutually supplementary 
otely united. The engineer felt the need of the scientist, and, on 


* The Electrician, November 30th, p. 236. 
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the other hand, the man of science felt the need of his industrial colleague, 
In the training of engineers there should be less artificial distinction 
between the two. Science and industry should be united in education as 
in the work of the world. | 

Мт. R. A. HaprizLp also replied, and spoke of the good work which the 
National Physical Laboratory had done in the direction of the combina- 
tion of Science and Industry. Passing on to matter with which he was 
himeelf more particularly connected, he spoke of the directions in which 
the metallurgist had helped his electrical colleagues, especially in the cass 
of the metal iron, during the last 10 or 12 years, He could now give them 
an “iron ” which was non-magnetio, an iron with less hysteresis than 
pure iron, or an “iron " with 12 times the resistance of the ordinary iron. 

The last toast, The Guests," was proposed by Col. R. E. Свомртох, 
who, in à humorous speech, drew fantastic comparisons of the magnitude 
of the task proposed to be undertaken by the London County Council iu 
the way of electrio supply with the vastness of inferstellar space and 
found further pleasant similes in the realms of the electron. 

Mr. F. W. Снлхсе, M. P., was the first to respond in a short speech, 
during which he remarked that manufacturers were now beginning to 
realise that the age of handicraft was being superseded by the age of 
science. Trade used to be said to follow the flag, but he would rather say 
now that it followed the brains. 

Capt. the Hon. F. Hempxm also responded, putting in a plea for 
the London County Counoil and its works, and reminding critios of the 
Proposed power scheme that the Council had not themselves evolved the 
scheme out of their own thoughts, but had the assistance of the best 
electrical engineers who were obtainable, | 


_—— 
ARRANGEMENTS FOR THE WEEK. 


SATURDAY, December 8th. 
| INSTITUTION or ELECTRICAL ENGINEERS. 

10 a.m. Students' Visit to the North London Railway Works, Bow. 
Meet at the works. 

Вівміманлм AND DisrRICT ELECTRICO CLUB. 

7:80 p.m. Annual Meeting at the Colonnade Hotel, New-street, Bir- 
mingham. i4 
Grascow TECHNICAL COLLEGE SCIENTIFIC SOCIETY. 

7:30 p.m. Meeting at the Glasgow and West of Scotland Technical 
Gollege, George-street, Glasgow. Paper ор “ Newspaper Printing 
Plant,“ by Mr. D. Carlaw. 

MONDAY, December 10th. 
NEWCABTLB SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

8 p.m. Meeting in the Engineering Lecture Rooms, Armstrong 
College, Newcastle-on-Tyne. Paper оп “ Three-phase Alter- 
nating Currents,” by Mr. J. S. Barnes. 

Sccrety OF ENGINEERS. 
7:30 p. General Meeting at the Royal United Service Institution, 
Whitehall. 
TUESDAY, December 11th. 
GLASGOW SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
8 Р.т. Meeting at the Lecture Hall, 207, Bath-street, Glasgow. 
InsTrrUTION or CIVIL ENGINEERS. 

8 p.m. Meeting at the Institution, Great George-street, Westminster. 
Paper on ‘‘ Mechanical Considerations in the Design of High- 
tension Switch Gear," by Mr. H. W. E. Le Fanu. 

FanA DAT Socrery, 

& p. m. Meeting in the Library of the Institution of Electrical 
Engineers, 92, Viotoria- street. Agenda: On the Electro- 
chemistry of. Lead.“ by Mr. A. C. C. Cumming. Contributions 
to the Study of Strong Electrolytes,” by Mr. A. C. C. Cumming. 
„Storage Batteries and their Eleotrolytes,“ by Mr. R. W. Vioarey. 

UNIVERSITY or LIVERPOOL ENGINBERING SociETY. | 

5:80 p.m. Meeting in the Lecture Theatre, Walker Engineering 
Laboratories. Paper on “ Direct-current Turbo-Generators,” by 
Mr. W. Hoult. 

WEDNESDAY, December 13th. 
BIRMINGHAM SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

7:30 p.m. Meeting in the large Lecture Theatre of the University, 
Edmund-street, Birmingham. Paper оп The Heating of 
Magnet Coils,” by Mr. G. A. Lister. 

THURSDAY, December 13th. 
Leeps SECTION or THE INSTITUTION OF ELECTRICAL ENGINEERS, | 
7:15 p.m. Meeting at the University, Leeds. Paper on ““ Practical 
hotometry and its Value," by Mr. H. Harrison. 
FRIDAY, December 14th. | 
INSTITUTION or MECHANICAL ENGINEERS. —-— 
$ p.m. Meeting at the Institution, Storey's Gate, Bt. James’ Park. 
Conclusion of Discussion on Steam as a Motive Power for 
`` Public Service Vehicles, by Mr. T. Clarkson. Paper on 
'*'Ligbting of Railway Premises: Indoor and Outdoor,” by Mr. 
H. Fowler. 
` MANOHESTER SECTION er-THE ENBTITUTION OF ELECTRICAL ENGINEERS. 

7:80 p.m. Students’ Meeting at the Municipal School of Technology, 
Whitworth.street, Manchester. Paper on Design of Central 
Btations," by Mr. P. Lóbel. 

NORTHAMPTON InstiTUTE ENGINEERING SOCIETY. 

5:45 p.m. Meeting at the Institution, Clerkenwell. | Paper m 
* Modern Common Battery Telephone Exchanges, by Mr. H. 
Cross. р "C 

HYSICAL ЗОСТЕТҮ- | | 

7 p.m. to 10 p.m. Second annual exhibition of electrica!, optical and 
other physical apparatus. 

ErxzcrRo-HARMONIC SOCIETY. ing Hall 

8 p.m. Smoking Concert at the Holborn Restaurant (King's ). 
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BRADFORD CORPORATION TRAMWAYS. 


The Tramway committee's annual report has just been 
issued with the statement of accounts for the year ending 
March 31, 1906. The length of route, amounting to 534 
miles, has only increased very slightly since last year. The 
tramways serve a population of approximately 324,000, over 
40,000 residing outside the city ; 45,866,030 passengers were 
carried during the year. The car-mileage increased from 
4,975,080 to 5,074,547 and the receipts from £221,118 to 
£227,840. An application was made during the year to 
the Board of Trade to increase the authorised maximum 
speed of the tramcars, with the result that the maximum 
speed limit was raised from 12 to 16 miles an hour. 
The price of electricity for tramway purposes bas been in- 
creased from ld. to 14d. per unit, mainly on account of the 
Electricity Committee having recently incurred large expen- 
diture in putting in additional feeders and generally improving 
the supply for tramway purposes. The question of through 
running between Bradford and Leeds, and the difficulties of 
gauge have been discussed ; experiments are being made with 
a special type of truck designed to run over different gauges. 
The present rolling stock numbers 239 cars and 27 other 
vehicles, All the cars have to be fitted with patent run-back 
brakes to minimise the danger of cars running backwards on 
heavy gradients, and they have been found to be very effective 
in practice. 5: 

The new саг depot at Bowling has been completed. A fire 
which broke out in the Duckworth Lane depot, caused consider- 
able damage both to the cars and the building. Several new 
machines have been installed at the Thornbury works, and 
all depots have been fitted with arc lamps. A connection 
between the lines in Westgate and Rawson-square along John- 
street, comprising about 200 yds. of route, has been opened. 

The parcel department, inaugurated on January 1, 1905, has 
worked very satisfactorily during the year 1906 and produced 
a net surplus of £526. The interchange of parcels with the 
Yorkshire Woollen District Electric Tramways (Ltd.), and 
the Halifax Corporation Tramways has been carried out with 
great success. The number of accidents that happened during 
the year is 1,253, of which more than 50 per cent. were in 
respect of persons boarding and leaving the cars while in 
motion. Of 59 persons knocked down 57 were picked up by the 
lifeguard. Two accidents proved fatal. Опе accident occurred 
by the falling of.an overhead. wire. 

The following tables give the figures in connection with the 


E expenditure of the financial year ending March 


| 1904-05. 1905-06. 
Car-miles ruuͥnnn . . ꝗ 4,975,080 5,034,154 
Passengers carried ...................... 42,282,618 .. 45,866.030 
Total number of units used .............. | — 9,228,462 
Units used per oar- mile — 1833 
Average revenue per car- mille 10-9274. 10°9164. 
Average journeys per head of population .. — 141 


The table below gives the expenses under various headings 
expressed as pence per car-mile :— | | 
COSTS PER CAR-MILE. 


Tnarric EXPENSES. 
Year ending Year ending 


| Mar., 06. Mar., 05. 
Salaries and wages 2:186d. .. 2842d. 
Cleaning and oiling cars. 0-300d. .. 03852d. 
Cleaning, salting and sanding {тасК............ 0:0904. 0°102d. 
Fuel, Light and water for depots .............. 0:075d 0:0554. 
Ticket среске — U:161d 0-157а. 
Uniform. 0 088d 0-082d. 
Miscellaneous ........ 6 0:102d 0-1034. 

Total traffic expenses 8-002d 3°193d. 

GENERAL EXPENSES. 

Salaries and wages "— P 0:145d 0-1424. 
Store expenses, printing ап stationery ........ 0-069d 0-0584. 
Rents, rates and ќахев.... .... een 0°477d 0:440d. 
Legal expenses. 0-004d — 
Ingurancde enmt 02264. 0-2364. 
Fuel, light and water for offices .............. 0-0154. 0:018d. 
Miscellaneounnnnn zzz... 0-069d 0-066d. 

Total general expenses „. 1 005d. 0:9604. 

[y 


compared with the previous year 18 
that the Bradford Exhibition was held in the previous year, 
which naturally increased the receipts somewhat above the 
normal. 
mind that the Bradford 
compared with the receipts and the population served. This 
renders the standing expenses rather higher than they might 
be otherwise, 
favourably as regards wear and tear and current consumption. 
Taking these facts into consideration, the сүре ехрепвев, 
exclusive of power expenses, are moderateas compare 

systems in this country which have been running for as long. 
The total working expenses, 
£158,700, the total receipts to £228,980, leaving a balance of 
£70,280, to which £1,760 bank interest is to be added. From 
this total of £72,040 following charges were met: Interest on 
capital, £25,840 ; 
mortgage charges, £980 ; leaving £38,840, so that £27,180 
could be contributed to the sinking fund and £11,610 to the 
reserve and renewal fund. 


RaPAIRS AND MAINTENANCE. 


Permanent way ö . 0°294d. 0:382d 

Electrical equipment of line 0:176d. .. 0°167d. 

Cars ооооооеооооооооооов овоо оо 9 ооо оге 9.992049 0:8454. ee 0:909d. 

Miscellaneous equipment. . 0°1254. .. 0°120d. 
Total repair and maintenance costs ...... 1:440d. .. 1°528d. 

PowRR EXPENSES. 
Current at 1d. and 134. per unit 1:919d. .. 1:862d 
PABCEL AND Bow, Нол, DEPARTMENTS. 

Wages, maintenance, &õwuu—- |. . . 207d. . 0°049d. 

TOTAL COSTS (excluding capital charges). - 7:5684. T'592d. 
CAPITAL Costs 

Inter eee . 1:232d. 1:137d. 

Income tags 0-106d. 0-0574. 

Rent of leased lines .. J pex Р 388 

Repayment of mortgage loans — : * US 045d. 

Sinking fund VVVͥ'f Ne 1-295d. .. 11684. 

Reserve and renewal funke SPITE . 0°555d . 07514. 


Total capital costs UN sae eaters 3:349d 
TOTAL COSTS (including capital charges). 11:000d. .. 10941d. 


The slight decrease which will be noticed in the receipts as 
i accounted for by the fact 


In considering the above figures it must be borne in 
system has a large track mileage 


Also the hilly nature of the routes reacts un- 


with other 


analysed above, amounted to 


rent of leased lines, £4,170 ; repayment of 


The following table gives the capital expenditure :— 
| Total up to Per cent 


Account. March, 06. of total. 
Permanent wah „„ 4577,791 .. 63°71 
Eleotrical equipment of line ere 64,714 7:14 
Cars and their equipment. —— . 146.608 16°17 
Other rolling stockkkkndmn. k] 3,2258 .. 0°36 
Building nnn 47,701 5:26 
Lak 28,578 . 8:15 
Workshops and plannnt.. 6,100 0:67 
Office and other equipment.. 1,700 0:19 
Parliamentary expenses. 5,510 0:61 
Preliminary expenses 24,860 2°74 


British Weights and Measures.—A circular has been issued 
by the British Weights and Measures Association, whose 
primary object is the opposing of legislation rendering the 
adoption of the metric system compulsory, emphasising their 
views on the greater convenience of some of our present units, 
and the loss which a change of system would entail. The 
committee includes the names of many influential men con- 
nected with the industries of this country, and the circular 
concludes with a letter from Messrs. Willans & Robinson 
(Ltd.), who some time ago adopted the metric system, stating 
they had decided that, although they would continue to use the 
millimetre as a unit in a great deal of existing as well as new 
work, including the whole of their turbine construction, they 
are using the inch as a unit in a number of new lines of work, 
as they find the advantage of the metric unit not so great as they 
had expected, and, moreover, thatthey donotregard the unive 

adoption of the metric system in this country as imminent. 
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THE GREAT NORTHERN, PICCADILLY AND BROMPTON RAILWAY. 


With the completion of the second of the tube railways 
associated with the Underground Electric Railways Co. of 
London an important addition is made to the facilities for 


‘rapid transit in London. The Great Northern, Piccadilly & 


Brompton Railway, which will be opened for traffic next Satur- 
day week, is considerably longer than any existing tube rail- 


way, and may be regarded as the most important of the group. 


]t is unnecessary to enter here into the early events 
which led to the development of the project, which, it will be 
remembered, is a combination of the schemes of the Brompton 
& Piccadilly Circus Railway Co. and the Great Northern & 
Strand Railway Co., the undertakings of which were acquired 


-by the late Mr. C. T. Yerkes in 1901 and merged into one. 


Map of the Great Northern, Picca- 
dilly and Brompton Railway and 
Associated Lines. 


BELSIZE "U 


a PARK 
PFINCHLEY ROAD * 
weer ZN * 
- T шж М, FINCHLEY ROAD 
— west N 


\ awies 
gooTTace 


MARLBORO’ 
ROAD 
\ 


„эз KILBURN 


KENSAL MBE 
— — 


a — S: 
ROTTING nite PADDINGTON 
LABEROKE GROVE G.W.R. 


BAYSWATER 


Jà 
—— s A 
aves чу 


SCALE OF ONE MILE 
t 
ы 1 * 1 
+ — — 


POWER ATUTR 
N STATION ^c T 


є. TOWN ROAD ү MIGMDA du DALSTON \ 
> “HIGHBURY а ISLINGTON TURES 
А А \ 


- К 
SF TERSE Tw ole 
Т1 ! = › 
vr PARK e lw Pa 2 


Russellsquare, Holborn, Covent Garden, Leicester-square, 
Piccadilly-circus, Dover-street, Down-street, Hyde Park Corner, 
Knightsbridge, Brompton-road, South Kensington, Gloucester- 
road, Earl's Court, Baron's Court and Hammersmith. A short 
branch line, about 700 yds. in length, will also be constructed, 
as shown on the map, from Holborn to the Strand. The 
Finsbury Park station was constructed by the Great Northern 
Railway Co., who have leased it to the Great Northern, 
Piccadilly & Brompton Railway Co. at a rental equal to 4 per 
cent. of the cost. The latter company also pay an annual 
sum of £2,500 for a perpetual easement for those portions of 
their tunnels which are under the Great Northern Railway— 
that is, from Finsbury Park to King's Cross. 
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Fic. 1.—8кктсн Map or Вүвтим, 


The whole undertaking is leased in perpetuity to the Under- 
ground Electric Railways Co. at a yearly rental equal to 4 per 
cent. of the paid-up capital of the original company. The 
2 expenditure on the railway up to June 30th last was 
21 500 and further capital expenditure is estimated at 
А 7,760, giving a total of £7,206,000, or about £800,000 per 
mile for the total length of route of approximately 9 miles. 
па map in Fig. 1 indicates the route and its relation with 
өз С er existing and projected steam and electric lines. The 
E a on the main line are at the following points, start- 
g | rom the northern end: Finsbury Park, Gillespie-road, 
omoway-road, Caledonian-road, York-road, King's Cross, 


The greater part of the railway is in twin iron tube tunnels, 
but at a point near Baron’s Court station the lines emerge to 
the surface by an incline through a short length of the Ad 
and-cover" work and an open cutting. From this point the 
tracks run above ground alongside those of the Metropolitan 
District Railway Co. for a distance of about a mile as far as 
Hammersmith Broadway station, which is the present gen 
terminus of the line. In order to accommodate the пе ane a 
District Railway widened its way from just outside the 4 
Kensington station to Hammersmith, a work of pd еы 
tude, involving the diversion of several sewers, The йаша: 
considerable portion of their track to one side. e 


smith station has been enlarged and entirely rearranged to 
serve as a combined station for the two railways, but Baron’s 
Court station, which has only been opened a few months, was 
originally designed as a joint station and was built at the time 
the widening was carried out. The stations at Earl's Court, 
Gloucester-road and South Kensington, where the railway 1s 
in deep level tunnel, are direetly under the existing stations 
of the Distriet Railway. As shown by the map, intercom- 
munication is secured with other railways at a number of 
points, where, in most cases, subways connect the stations 
of the respective lines. The uniform fare system will not 
be adopted, owing to the length of the route, but the fares 
will range from 4d. to 134. by d. intervals with ordinary 
tickets. Through bookings with certain other lines are con- 
templated, and it is announced that season tickets will be 
issued. A frequent service of trains will be run, continuing 
until 12:30 at night. 

The constructional work was all carried out by the Under- 
ground Electric Railways Co. of London, under the direction 
of Mr. J. R. Chapman, engineer-in-chief and general manager, 
Mr. H. H. Dalrymple Hay acting as constructional engineer 
for the tunnels. It should also be mentioned that Sir 
John Wolfe Barry & Partners, Mr. A. Ross, Sir James 
Szlumper, Mr. W. W. Szlumper and Mr. C. A. Brereton were 
responsible for portions of the undertaking as engineers to the 
original company. 
tions, contracts being 
Stevens and to Messrs. 


allotted to Messrs. Walker, Price &- 
Walter Scott & Middleton. Messrs. 


Bott & Stennet acted as contractors for the open-air portion of 


the line. 

The tunnels, permanent way and track equipment therein 
are exactly similar to those of the Baker Street & Waterloo 
Railway, which was fully described in The Electrician, 


Fic. 2.—Onoss-secrion OF TRACK, 


Vol. LVI., p. 702. The running tunnels are 11 ft. 8 in. 
diameter on the straight portions and of diameters ranging 
up to 12 ft. біп. on sharp curves. The diameter of each 
station tunnel is 21 ft. 23 in. The steepest gradient on 
the line is 1 in 33 and the sharpest curve has a radius of 
330 ft. Tunnelling was started in July, 1902, at Sloane- 
street and carried out in the usual way from a number of 
points by driving Greathead shields through the London clay, 
extensive use being made of mechanical excavating machines. 
Three cross-overs are provided in the underground portion— 
namely, at Hyde Park-corner, Covent Garden, York-road and 
Finsbury Park. There are also cross-overs at Baron’s Court 
and Hammersmith and sidings leading to depot and car sheds 
at Lillie Bridge. 

A section of the track is shown in Figs. 2 and 3. The con- 
struction is exactly the same as that which was first adopted 
on the Baker Street & Waterloo Railway. The general prin- 
ciple of this arrangement consists of supporting the central 
portion of each sleeper rigidly on a concrete foundation, while 
the extremities under the rails rest on a loose packing of 
crushed granite, which allows of a certain amount of spring. 
We understand that this kind of track has proved eminently 
satisfactory on the Baker-street & Waterloo line, especially 
as regards vibration. "Tests were made at a number of points 
in the neighbourhood of the railway with instruments mag- 
nifying the tremors 300 times, but these failed to indicate any 
vibration due to passing trains. The sleepers are of unin- 
flammable Australian Karri wood. The track rails were laid 
in 45 ft. lengths, and are of standard 90 Ib. bull-headed section, 
supplied by Messrs. Bolekow, Vaughan & Co, who also sup- 
plied the steel conductor rails. 'These are of the same section 
as those installed on the Baker Street & Waterloo Railway, 


and are supported in 


arrangements for 


Railway in the article referred to above. 


The tunnel work was: divided into sec- | 


the tunnels on Doulton insulators, 
identical with those in use On that line. On the open-air 
portion of the line, however, a different pattern of insulator, 
better adapted for withstanding rain, is employed, but the 
section of the conductor rail is the same throughout. A third 
pattern of insulator is used in the yard at Lillie Bridge. The 
special work at the cross-overs and at the car sheds was 
supplied by Messrs. Hadfield’s Steel Foundry 
bonding are the same as those already 
described in connéction with the Baker Street & Waterloo 
Power for 
working the line, as in the case of the other railways of 
the same group, is supplied from the power house of the 
Underground Electric Railways Co. of London at Lot’s- 
road, Chelsea, of which.a full description appeared in The 
Electrician, Vol. LIV., p. 4. Three new sub-stations have 
been established at Holloway, Russell.square and Hyde Park- 
corner, and the western portion of the line takes current 
from the same sub-stations which also supply the District 
Railway at South Kensington and Earl’s Court. The trans- 
mission from Lot’s-road to the sub-stations is through three- 
core lead-covered cables supplied, in the case of the new sub- 
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Fic. 3.—Srction SHOWING POSITIVE INSULATOR AND CHAIR. 


stations, by the British Insulated & Helsby Cables (Ltd.). 
Excepting for the number and size of the units, the sub-station 
equipments are exactly similar to those of the sub-stations of 
the District and Baker Street & Waterloo Railways. The 
whole sub-station plant, consisting of rotary converters, trans- 
formers, high and low-tension switch gear, &c., was supplied 
by the British Westinghouse Electric & Mfg. Co. The Hyde 
Park-corner sub-station is provided with two 300 kw. units 
and the equipment of the other two consists of two 1,200 kw. 
units each. It is unnecessary to describe further the details 
of the sub-station equipment, as it is similar in all respects to 
that of the Charing Cross sub-station of the District and 
Baker-street & Waterloo Railways, which was fully described 
in The Electrician, Vol. LIV., p. 615. The sub-station at 
Hyde Park-corner is situated in an excavated space, 36 ft. 
deep, under the front garden of a house, but the other two 
sub-stations are above ground. 

The low-tension track feeders which are connected at in- 
tervals to the conductor rails are fixed along the sides of the 
tunnels, and were also supplied by the British Insulated & 
Helsby Co. 

The station buildings and interior 
designs of Mr. Leslie W. Green, architect to the Underground 
Electric Railways Co. The exteriors are of the type which 
has become associated in the minds of Londoners with 
tube railway stations, and the same distinctive glazed ruby 
terra-cotta blocks are used for the external facing as were em- 
ployed for the stations of the Baker Street & Waterloo Railway. 
The practice of having a different and distinctive colour 
scheme for the internal lining of the underground part of the 
stations which was first introduced on that railway is again 
followed. The station lighting is also similar, Maxim are 


decoration are from 
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lamps being employed over the platforms and in the booking 
halls. Incandescent lamps are also used in the stations and 
are provided for emergency purposes at intervals of 42 ft. 
along the whole length of the tunnels. The tunnel lamps, 

ether with a certain amount of the station incandescent 
lighting, are fed from a three-phase supply at 220 volts, 
obtained from transformers in the sub-stations, in order to be 
entirely independent of the continuous-current traction supply. 
Throw over switches are provided at each station, so that in 


[4 
* 


Ето. 4.—Moron Can. 


event of the high-tension side at one sub-station being shut 
down connection can immediately be made with the lighting 
transformer in another sub'station. A certain number of lights 
at the exits and other parta of the stations are, however, sup- 
plied from sources entirely independent of Lot’ -road, connec- 
tions being brought in from the local su ply mains at each 
station, usually at 220 volte. These lights are never ex- 
tinguished. The auxiliary continuous-current supply from 
which the lifts, the ventilating fan motors and the are lamps 
are run is taken through a separate system of cables from the 
sub-stations, entirely independently of the traction feeders. 
ere, again, throw-over switches enable a supply to be taken 
from either of two sub-stations or, if necessary, from the con- 
ductor rails, The three-phase lighting cables were supplied by 
the Lahmeyer Electrical Co. 
It is interesting to notice that the length of the platforms is 
» аз compared with 291 ft. of the Baker Street & 
Waterloo Railway, and 325 ft. of the Central London Railway. 
e system of ventilation is the same as that already 
described in connection with the Baker Street & Waterloo 
Railway. Nineteen exhaust fans, each capable of drawing out 
18,500 cubic ft. of air per minute, are provided at various points 
on the line, mostly in the station buildings. These fans are of 
the typo illustrated in The Electrician, Vol. LVI., p. 704, and 
were supplied by Messrs. Heenan & Froude. Fresh air enters 
down the lift and staircase shafts, We hope to give a full 
“cription of the lifts in our next issue, 
ention should be made of the very complete system of 
telephones installed in connection with the railway. Every 
Passenger station, booking office, signal box, repair shup and 
aub-station 18 provided with a telephone connected to an 
exchange which has been established at Leicester-square and 
18 capable of accommodating 100 lines. A pair of bare wires 
n also run along the walls of the tunnel, as in the case of the 
aker Street & Waterloo Railway, by means of which the 
M or conductor of any train can establish communication 
ith any part of the system with a portable instrument carried 
on the train. ' | 
F ai Westinghouse: electro- pneumatic System of automatic 
dot ng 18 used exclusively, The arrangement is similar to 
&W n айу In use on the District and the Baker Street 
iu aterloo Railways. A description of tho worsing of the 
Rue Бтуеп in Lhe Electrician, Vol. LIV., p. 615. It will be 
embered that the signals are worked by compressed air and 
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electrically controlled by the track circuits. Normally a signal 
shows line clear, but should a train be present on the section 
and divert the signalling current by short-circuiting the rails, 
or should either the air preseure or the current fail, the signal 
comes to the position of danger. The signals on the straight- 
away portions of the track are fully automatic, but at cross- 
Overs, junctions and sidings, semi-automatic working ie 
omployed. In this case the points and signals are controlled 
by the operator in the signal box, but are so arranged that 
each signal automatically goes to danger as 
` £00n as a train has passed, and cannot be 
put to “line clear” again till the train is 
off the section, An automatic illuminated 
diagram, in which the lamps corresponding 
to any section of the track only light u 
when the line is clear, is provided in eac 
signal box, so that the operator can watch 
the movements of the trains on the section 
under his charge. The pressure across the 
track rails is only 3} volts, but care has 
been even taken to insulate the bolts hold- 
ing down the chairs with fibre bushes to 


stand that the results of working this system 

on the Baker Street & Waterloo line have 
been very satisfactory, the failures being 

le:s than one in every 67,0C0 movements. 

Compressed air for working the signals is 

obtained from electrically-driven pumps in 
the sub- stations. The whole of the signal - 

ling equipment was supplied by the West- 
inghouse Brake Co. К. 

A large depot with car sheds, repair shops and yard has been 
established at Lillie Bridge, West Brompton. "The main car 
shed, with six tracks, is 1,312 ft. in length by 78 ft. 6 in. wide. 
Eight tracks are provided and pits 4 ft. Tin. deep run the 
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Fio. 5.—Inrerton or Driver's Can or Moron Can. 


whole length of each track. As it was of course impracticable 
to lay track conductor rails inside the car shed, an ио 
ment of overhead conductors is fitted, consisting of а pair o 
rails upon which runs a small two-wheeled trolley, to which A 
twin flexible cable is attached. This cable can be pluggec 
into a special socket on any train which it is desired to move. 


D 


prevent possible short-circuits. We under- 
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A very complete equipment of machine tools has been installed 
in the repair shops at the end of the car shed, generally 
similar to that in the Mill Hill Park depot of the District. 
Railway. . 

The rolling stock consist of 72 motor cars and 144 trailors. 

-They are of the all-steel type, generally similar in most 

- respects to those of the Baker Street & Waterloo Railway, 

but of slightly different external appearance. The contract 
for the cars themselves, exclusive of electrical equipment, was 
divided between the Hungarian Railway Carriage Co., of 
Raab, Hungary, and the Compagnie Blanc-Misseron, of France. 
Each of these companies supplied 108 cars, the French and 
Hungarian cars being of exactly similar design. 

A view of one of the motor cars is given in Fig. 4. The 
exterior differs from the Baker Street & Waterloo cars, not 
only in the colour, which is a deep crimson lake instead of 
scarlet and cream, but the surface is finished smooth with no 

.rivet heads showing, so they are externally indistinguishable 
from wooden cars. The interior finish also resembles that of 
a woodon car, as a thin skin of mahogany, less than s in. 


thick, mounted on asbestos millboard, is used for the panelling. 
Even this small quantity of wood has been rendered non- 
inflammable by special treatment. | 

The overall length of each car is 49ft. 13 in., the height 
0 ft. 4 in. and the extreme width 8 ft. 4 in., or just inside the 
dimensions of the Baker Street & Waterloo cars. Cross seats 
as well as longitudinal seats are employed. The motor cars 
seat, 46 passengers and the trailers 52 passengers each, so that 
the standard six-car train, which is made up of two motor cars, 
one at each end, and four trailers, will accommodate 300 pas- 

"sengers, exclusive of strap hangers.“ Shorter trains can, of 
course, be run, as on the other railways of the group, at times 
of light traffic, and the length of the platforms permits of a 
seven-car train being adopted if thought advisable. 

The motor trucks are of the same design and interchange- 

able with those of the District and Baker Street & Waterloo 
Railways, and the trailer trucks are identical with those of 
the Baker Street & Waterloo Railway. 
. The Electric Equipment was supplied by the British 
Thomson-Houston Co. The motors are of what is known 
as the G. E. 69 type, rated at 200 B. H.P. each on the usual 
traction rating. Four of these motors are provided on 
‘each train. The same type of motor has already been ex- 
tensively used on the District and Baker Street & Waterloo 
‘Railways, and in some of the newer trains of the Metropolitan 
Railway illustrations of this pattern of motor will be found in 
The Electrician, Vol. LVIL, pp. 248 and 1,006. . 

The control is on the standard Sprague-Thomson-Houston 
multiple unit system, generally similar to that employed on 
the Central London, North Eastern, District and Baker Street 
& Waterloo Railways, and on some of the newer cars, in- 
cluding those of the converted trains of the Metropolitan Rail- 
way. It is unnecessary to recapitulate the details of the method 
of control, as this has been already fully described їп The Elec- 
trician, Vol. LL, p. 64, in connection with the District Railway. 
‘It will be remembered that the system involves the use of a 
series of electromagnetic contactors and switches actuated by 
‘currents in a series of control circuits connected to the master 
controllers at either end of the train, All the various items of 
the equipment are exactly the same as in the railways men- 
tioned above, but the arrangement of the various parts of 
course follows the Central London and Baker Street & 
Waterloo Railways more closely than the other lines, owing 
to the limited amount of space available and other con- 
siderations incidental to tube railways. All the control 
apparatus is therefore mounted in the driver’s cab, a 
view of the interior of which is shown in Fig.5. The con- 
tactors, fesistances, reverser and main circuit-breaker are 
seen along the side of the car behind the switch panel, which 
contains at the top the knife switches for each pole of the 
main circuit and various other switches and fuses for the control 
circuits, compressor circuits and for tripping the main circuit- 
breaker. The control cables, of course, run the whole length 
of the train, but, as on the other tube railways, each motor 
car takes its power supply from its own collector shoes inde- 
pendently, as no main-power cable is carried along the train, 
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The other side of the cab, not shown in the figure, contains the 
electrically-driven compressor and the reservoir for the 
Westinghouse air brake. The master controller is situated 
in front of the driver on the left-hand side, and is fitted with 
the so-called ** dead-man's handle” by which current is cut off 
from the motors if the driver loses his grip of the handle. The 
brake valve is as usual placed by the side of the master con- 
troller and the hand-brake wheel is within easy reach. Each 
car is lighted by 85 incandescent lamps. : 

A regular experimental service of trains has been running 
for some time to familiarise the drivers with the actual con- 
ditions of working. 

(To be concluded.) 
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GAS ANALYSIS FOR STEAM-USERS.* 


BY JOHN B. C. KERSHAW. 
(Continued from page 242.) 


IIL.—THE USE OF CONTINUOUS AND RECORDING 
GAS TESTING APPARATUS. 


A large number of automatic and recording gas-testing 
instruments of various types have been devised and are now 
being sold to steam users for checking the work of the firemen 
engaged upon the boiler plant. "These instruments are costly 
to instal and require skilled attention to maintain them. in 
satisfactory working order. When placed in the charge of 
men who will give the necessary time and trouble to the work, 
they yield, in most cases, however, satisfactory results. 

The tests obtained with these automatic and recording gas- 
testing instruments can only be regarded as supplementary to 
the gas-testing methods described in the previous article, for 
neither hydrogen nor carbonic oxide gas are recorded by the 
apparatus. The heat losses due to the presence of these two 
constituents in the waste gases from the boilers are, however, 
so great that no method of control which ignores their pos- 
sible presence can be considered satisfactory. This matter 
will be further dealt with in Article IV. Even the carbon 
dioxide test is liable to be incorrect, and independent check 
tests once a week or oftener with an Orsat apparatus are 
necessary, to ascertain the margin of error with the automatic 
apparatus. 

The automatic gas-testing instruments may be divided into 
two classes—those depending for their action upon carbon 
dioxide absorption in a solution.of caustic potash, and those 
based upon the observation of some 9 characteristic of 
the waste gases, which varies in definite ratio and within fixed 
limits with different percentages of the same gas. To the first 
of these classes belong the Ados and Uehling ; to the second the 
Krell, Arndt and Haber instruments. Of these various types 
the Ados and the Krell are the most widely used in the United 
Kingdom. 


1.—THE CONNECTIONS BETWEEN THE TESTING INSTRUMENT 
AND THE FLUES. 
As generally arranged, one automatic instrument with a 


recording attachment is installed in a closed cabin or case in 


the boiler-house, and connection from this instrument to the 
aide flues of each boiler of the installation is made by one long 
main of ł іп. wrought-iron pipe, with branch connections of 
the same diameter. Each branch pipe to the boiler flue is pro- 
vided with a cock. A filter filled with glass or wood wool is 
employed on the main suction pipe to retain dirt and soot. 

By means of a fan or pump gas is drawn continuously from 
the flues through these connecting pipes to the testing appa- 
ratus, and by opening only the cock leading to the flue of the 
boiler or boilers under test, the gas sample can be varied as 
required, 

Many objections, all bearing upon the accuracy of the re- 
sults obtained, may be urged against this method of obtaining 


* All rights of reproduction аге reserved, 
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boiler flue and the presence of a very large number of cocks and | front view of the older form of this instrument and Fig. 10 


soot filters on the one line of pipes may cause air leakago and 
consequently incorrect CO, tests. The use of iron pipe leads 
to corrosion by the chimney gases and to absorption of some 
portion of the constituents. In some cases so serious is this 
corrosion and formation of salt deposits within the pipes, that 
great difficulty is experienced in keeping these open for the 
passage of the gas sample. The large volume of stale gas 
contained within the long length of sampling pipe, and in the 
soot filters, is another cause of incorrect results, since the 
speed of the fan or pump is not sufficiently high to clear this 
gas out in reasonable time. Six times the volume of gas must 
be drawn through these pipes and filters before all the stale 
gas can be considered to have been removed. 

The following recommendations are, therefore, made for con- 
necting the automatic recording apparatus of any type to the 
-boiler flues, and only when these have been strictly followed 
can confidence be placed in the test resulta. 

A water-jet pump of the type shown in Fig. 2 (Article I.) 
should be employed for drawing the gases from the boiler 
‘flues. This pump should be fed from a water tank placed: 
20ft. or more above the ground, fed from the general 
water supply by a ball tap, and provided with a filtering 
arrangement at the run-off pipe which carries the water to 
the water-jct pump. This plan ensures a constant head of 
clean water and constant work of the pump at a uniform rate, 
with all freedom from stoppage due to the collection of grit 
or dust in the water jet. 

The connecting pipe to the flues should either be of iron, 
enamelled inside, or of 6 ft. lengths of glass tube. If glass be 
used, the pipes must be placed overhead and not laid along the 
boilers, and a T-piece, provided with a glass stop cock, must be 
used for each branch to the boiler flues. The vertical branch 
into the flue must be of hard potash glass, Zin. external 
diameter. All connections of glass tube must be made with 
the best red rubber tubing and fastened with wire, and once 
à week the tightness of tho system must be tested by closing 
all the cocks and working the water-jet pump, until a 20 in. 
vacuum is registered by the pressure gauge attached to the 
system near the pump.* | 

The dependent glass tubes into the flues must be fixed in 
flanged guard pipes by cork bungs, as described in Article I., 
and once a week they must be withdrawn and cleaned, both 
internally and externally, from the adherent soot. 

The main lengths of enamelled iron or glass tubing must be 
set with a fall away from the testing instrument, and these 
should also be cleaned monthly, or oftener if required, by 
blowing steam through them. 

he vessel or vessels which act as soot-filters must be placed 
close to the water-jet pump, and must be designed without 
any water seal, and of small dimensions. They should be 
cleaned weekly, or oftener if required. 
, Finally, it is advisable to have one automatic instrument 
installed for each six boilers, and to place the cabin or cup- 
board in a position central to this battery of boilers, in order 
that the connecting pipes to the furthest boiler of the system 
may not exceed 30 ft. in length. A connection should also be 
‘made to the nearest point in the main flue leading to the 
‘chimney, A separate apparatus should be installed for testing 
the exit gases at the chimney, and from the flue midway 
between the economisers and the chimney. By this plan of 
arranging the testing system, a battery of 24 boilers would be 
provided with five testing instruments, and continuous tests 
of the gases from any of the 24 boilers, from five points on the 
main flue, and from the chimney, could be obtained. 

As already stated the present methods of connecting up the 

automatic testing instruments are in most cases defective, and 


only by following some such plan as that described above can 
‘these defects be removed. | 


9 
“.—AUTOMATIO TESTING AND RECORDING INSTRUMENTS. 


(0) The “Ados” or Sarco” Recorder.—The Ados recording 
apparatus 18 widely used in this country and in Germany for 
esting the waste gases of boiler plants. Fig. 9 shows the 


„ben 44 in. vacuum ean be obtai i j 
^" | ined with these water-jet air pumps 
when there is a sufficient pressure of water in ihe supply. 


the new form of the instrument. The two cylindrical vessels 
shown on the right hand of Fig. 9 contain samples of the 
flue gases drawn by suction from the flues. While one of 


Fie, 9.— Apos" CO: Recorder (Огь Form) 


these is filling, the other is delivering a sample of the gas into 
the measuring and absorption pipettes of the apparatus. 
100 cubic cm. of the gas are used for each test, and the 
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Fic. 10.—“ Apos" СО, Кесоврев (New Fory). 


i i i ith caustic 
ercentage of CO, is determined by absorption wi 
potash lation: “exactly as in the two forms of ee 
apparatus already described and illustrated. The absorp- 
tion takes place in the disc-like glass vessels shown on 
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the left in Fig. 9, in order to obtain a large surface of KOH 
solution in contact with the exit gases. The volume of the 
gas remaining after the absorption of the CO, is recorded by 
means of а float and lever upon paper carried on a revolving 


drum, a vertical line being marked by the pen attached to the 


lever for cach separate test. When the volume of the remaining 
gas is 100 cubic cm. (i. e., when no CO, is present), this line 
extends the full width of the lined paper ; when 10 per cent. 
of CO, is present, the vertical line extends only up to the 
line 10. The clear space above the line thus measures the 
percentage of CO, present in the flue gases at any particular 
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Fic. 11.—Recorp MADE WITH "Apos" INSTRUMENT. 
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time during the day, and as the frequency of testing can be 
varied at will, the average of the day's work can be ascertained 
by means of this apparatus. It is customary to arrange the 
controlling mechanism so that samples of gus are drawn from 
the flues and tested every 10 minutes. The“ Ados" apparatus 
requires careful adjustment and control, and the KOH solution 
must be renewed at intervals depending upon the frequency 
of the tests. Fig. 11 shows a record made with this instrument 
over a period of 12 hours. The new form of the “ Ados" CO, 


Fig. 12.—Uznr1iNa CO; TESTING INSTRUMENT. 


recorder differs from the old form in the use of a water pump 
for drawing the gas into the measuring vessels and afterwards 
forcing the gas into the absorption pipettes. 

(b) The Uchling Gas Composimeter.—This instrument із an 
American invention and is not much known’ in this countr 
although a pyrometer based on the same principle is widely 

used in iron works in America and in the United Kingda 
The gas composimeter is shown in Fig. 12. Its working is 
based upon the law which governs the flow of gases through 


small apertures. A constant suction. is applied by means of a 
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steam jet at one end of a gas tube, 
smaller than its outlet and connected to the exit flue. In this 
tube the chimney gases are submitted to the action of a 
caustic potash solution. The variations in pressure of the 
gases within this tube give the measure of the absorption 
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provided with an inlet 


which is occurring and therefore of the amount of CO, pre- 
sent. The exact measurement of pressure variation by means 
of a mercury column is consequently all that is required to 
yield the percentage of CO: This instrument can be provided 
with a recording pen and drum in order to obtain continuous 
records of the CO, present in the waste gases. Since the 
Uehling composimeter requires a caustic potash solution and 
takes no account of the carbonic oxide present, it is open to 
the objections already mentioned. 

(c) Arndt's Econometer or Gas Balance.—The two instru- 
ments described above depend for their action upon the 
absorption of carbon dioxide gas by solutions of caustic potash. 
The action of the three remaining recording instruments is 
based upon the variation in some physical property of the 
mixed gases. The Arndt gas balance is shown in Fig. 13. 

Carbonic acid -gas is considerably heavier than air, the re- 
spective weights of 1 litre being 1:97 and 1°29 grammes. 
Thus, an increasing percentage of carbonic acid will be indi- 
cated by an increase in the relative weights of a measured 
volume of the waste gases and of air. This fact is made use 
of in Arndt’s econometer, which is in reality a gas balance. 
The waste gases are weighed, after being continually drawn 


Fic. 13.—AnNpr'a8 Gas BALANCE, 


from the flue at E, through the weighing bulb C, by means of 
a steam jet fixed at D. A and B are filters and drying tubes 
to remove soot, and moisture, before the gases are passed into 


the bulb C. The scale of the balance is graduated so that the 
percentage of CO, at any given moment can be read off 
directly. If desired the apparatus can be provided with a 
recording attachment, in order that a continuous record of the 
CO, may be obtained. 

The filters and drying tubes of this apparatus require con- 
stant attention. In other respects the apparatus is leas trouble- 
some than the "Ados" apparatus, since no caustic potash 
solution is required. If provided with a recording drum, the 
test records are also continuous, and not intermittent, as in 
the. Ados" apparatus. The possible presence of carbonic 
oxide in the exit gases is, however, ignored, as in all other 
forms of automatic recording apparatus. Since this gas is 
lighter than air (1 litre weighing only 1:25 grammes) ite pre- 
sence in any quantity will render determination of the CO, 
from the readings of the Arndt apparatus incorrect. 

(d) The Krell Recorder. —This apparatus is shown in Figs. 14 
and 15. In principle it is allied to the Arndt gas balance, 
since its action depends upon the relative weights of the flue 
gases and of air, In this case, however, the difference is 
measured by a delicate differential gauge attached to two 
tubes of equal height, one containing air and the other the 
sample of gas from the flues. The pressure-gauge readings 
are taken by means of a slightly inclined glass tube filled 


THR ELECTRICIAN, 


with coloured alcohol, which projects from the pressure-gauge 
box. The position of the end of this thread of coloured 
alcohol varies with the pressure in the gauge box, and by 
means of a scale marked in percentages of CO, corresponding 
to certain pressures, the percentage of this gas present in the 
flue gases at any given moment can be read off irectly on the 
scale. This instrument is usually provided with accessories 
by which the position of the thread of coloured alcohol is 
continuously photographed on a recording cylinder and paper 
(Fig. 15). A continuous record of the percentage of CO, 
present in the waste gases is thus obtained. 

The defects of this apparatus are, frat, that no account is 
kept of the carbonic oxide which may be present in the exit 
gases ; this gas, if present, will render all the readings for 
CO, incorrect, for the reasons already given when discussing 
the Arndt instrument. The second defect is that the necessity 
for developing the records photographieally adds considerably 
d the trouble and expense of keeping the apparatus in working 
order. 

The Krell apparatus is now installed at 
several electric light stations in this country. 


(e) The Haber-Loewe CO, Testing [nstru- 
ment. —This instrument differs from all others 
in that the variations in the refractive index 
of the waste gases are made use of, to deter- 
mine the dea of CO, by direct obser- 
vation. The method is therefore an optical 
one and resembles in some respects the 
optical methods for determining temperature. 
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Fic, 15.—Квкш, СО» АРРАВАТОВ 
WITH Recorpinc Dryw. 


Fis. 14.—Dicraw or KRELL 
CO; Ввсовркв. 


The instrument consists of the following essential parts: a 
Prism, à telescope and a microscope. The gas to be tested 


s and microscope in position, the observer sees in the field 
vision a scale which is partly light and partly dark. In 
pure air the boundary of the dark zone would coincide with 
he on the scale ; in air containing 0-9 per cent. CO, this 
air ndary would coincide with 1-0 deg. on the scale; and in 
containing 9-0 per cent. of CO, the boundary of the dark 
zone Mes be at 10:0 on the scale. 
e ins rument can be graduated so as to yield the por- 
centage of CO, in the waste gases by direct {билеп er 


— 
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being generally used as basis of the comparison. If desired 
the instrument can be made to record the readings by a photo- 
graphic attachment, as in the Krell recorder. 


The refractive indices upon which the instrument is based 
are as follows :— 


Hydrogen .......... 1:000189 | Methane............ 1:000444 
Aqueous vapour .... 1-000961 Carbon dioxide ...... 1000452 
Oxygen 1:000270 | Acetylene .......... 1:000610 
Dry air l... 1-000291 | Sulphur dioxide 1-000665 
Nitrogen............ 1:000297 | Ethylene............ 1:000678 


Carbon monoxide ... . 1:000340 


The method is only applicable with success to gas mixtures 
containing two gases whose indices of refraction differ by con- 


Кто. 16.— TRE Hasen-Lorwe CO, TESTING INSTRUMENT. 


siderable amounts, and the figures given above show that tho 
presence of hydrogen, aqueous vapour and sulphur dioxide 
will all influence the results unfavourably. Carbon monoxide 
gas will also be returned as carbon dioxide by this method of 
observation. Fig. 16 illustrates the form of this new instrument 
Which is being manufactured by Carl Zeiss of Jona. 

(To be concluded.) 


— — | | 
ELECTRICAL EQUIPMENT OF THE ERIE RAILWAY 
SHOPS AT HORNELL, 0.8.4. 


The driving of machine tools by electric motors has an ex- 
ceedingly wide range, but no class of manufacture exemplifies the 
adaptability of the electric drive better than railway shops. The 
large work handled necessitates extensive buildings and the use of 
great lengths of shafting and belting if power is transmitted 
mechanically from а central source. Rush repair jobs are frequent 
and require a great deal of overtime. Yet overtime power require- 
ments are relatively small. Mechanical transmission of power under 
such conditions is, for obvious reasons, wasteful in the extreme. 
Where the electric drive is used—either individual or group—a 
flexibility is obtained that cannot be secured by any other means. 
It permits the use of a few machines independently, thereby effecting 
a considerable saving. 

But there are many other considerations in connection with power 
transmission. One of the most prominent is the layout of the 
plant. This is especially important in a railroad shop, as it is 
generally made up of a number of separate buildings aside from the 
main machine and erecting shop, such as boiler shop, carpenter 
shop, tank shop, blacksmith shop, pipe shop, &. These are 
necessarily scattered, widely distributing the power as required and 
necessitating the use of a number of prime movers. Where enginds 
are used, steam is supplied either from a central boiler plant or by 
individual boilers forming a combination unit with the engine. The 


| former arrangement is an exceedingly poor one from an economical 


standpoint owing to the excessive condensation which takes place 
in long lengths of steam pipe. Either method involves skilled 
attention. These conditions are, however, rapidly changing ; 
electric motors are superseding steam equipments and have many 
times proved that they fill all requirBments, reducing operating 
expenses, requiring & very small amount of attention, providing 
power that is perfectly reliable, and reducing the time of starting, 
stopping and changing speeding to aminimum. Other applications 
may be found in cranes and in transfér and turn-tables, where the 
electric motor is superior to every other motive power. 

It was these considerations that led the Erie Railway Co. to 
abandon mechanical transmission of power and adopt the electric 
drive at its Hornell shops, which now utilise electric power entirely. 


They furnish an excellent example of the expediency of both 
individual and group drive. 


When the present management took charge of the Erie Railway 


i& adopted broad and comprehensive plans for the development of 
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the entire property which are rapidly making it one of the most 
modern and efficient railway systems in the country. These plans 
embraced extensive alterations and additions to the many shops of 
the system, to enable them to respond rapidly and efficiently to 
the increasing demands made upon them by necessary additions to 
the rolling equipment. 

New shop buildings and round houses have been constructed, 
old machines replaced by new, an efficient shop organisation 
effected, and the entire mechanical department brought up to a 
high standard. This work has, under the direction of Mr. E. A. 
Williams, general mechanical superintendent, and Mr. G. W. 
Wilden, mechanical superintendent, been carried on at many 
different points on the system, but the most extensive single instal- 
lation of modern shop equipment is at the Hornell shops, located 
at Hornell, N.Y. At this point new buildings have been erected, 
additions made to old buildings, a new power house erected and a 
large number of new machine tools, with a complete system of 
electric drive, installed. This installation is an interesting and 
instructive illustration of the latest engineering practice for a rail- 
way shop where the largest proportion of power is required at 
short distances from the power house and a considerable amount of 
variable speed and crane load is required. 

Before making а final decision as to the type of electrical 
apparatus to be installed, a careful comparison was made relative 
to the advantages and disadvantages of both alternating-current 
and direct-current types of apparatus for the service contemplated. 
This analysis included not only the motors themselves, but also the 
various accessories, such as wiring, controllers, &c. Due considera- 


tion was also given to an installation involving the use of both alter- 
nating and direct. 
current motors ; but 


while it appeared 
probable that at 
some time in the 


future an equipment 
of this nature would 
be necessary, it was 
decided that present 
conditions did not 
justify the installa- 
tion of both types of 
motors. 

Under the condi- 
tions existing at 
Hornell it was 
finally resolved to 
make the installa - 
tion consist entirely 
of direct - current 
apparatus, with the- 
exception of a small 
generator set, which 
is used to supply 
the current neces- 
sary for the present 
yard and depot 
lights. This instal- 
lation is an excellent 
illustration of the principle that each railway shop must be considered 
asaseparate and independent problem. 

As indicated above, the enlargement of the power house at some 
future time has not only been contemplated, but provided for. Tho 
type of apparatus to be placed in the engine room, however, will be 
determined upon at the time of making the addition, as the present 
system can readily be expanded in either of two ways. Additional 
power can be obtained by the installation of the necessary capacity, 
either in an alternating-current generator which would supply the 
lines direct, the present motor-generator set acting as a tie between 
the present units and the future one, or a direct-current generator, 
with the necessary transforming apparatus for alternating current, 
can be installed if it is found that conditions demand it. 

The power house is a large brick structure of fire proof con- 
struction, with concrete roof and flooring, and has ample provision 
for light and ventilation. The building is large enough to provide 
for future extensions, foundations already being in place for 
doubling the boiler capacity, so that it is only necessary to erect the 
additional units. The intprior of the power house, showing the 
engines and generators, is given in Fig. 1. The boiler plant consists 
of four Babcock & Wilcox units of 400 K. p., operating at 150 lb. 
pressure and equipped with chain grates. All live steam mains are 
provided with the Holley drip system. The coal handling and 
stoking is especially interesting as, from the time the coal is dumped 
from the cars until it is fed into the furnace, it is conveyed auto- 
matically. The coal passes from the carinto a chute which empties 
into a crusher, and is then conveyed by an endless belt to the top 
of the power house where it passes through another chute to the 
second conveyor which distributes i; in the bunkers over the boiler 
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room. From there, the coal passes through chutes to hop, 
pers in front of the furnaces, where it is fed into the chain grates. 
The amount of coal admitted into the hoppers is controlled in 
the boiler room by means of levers. The conveyors, which were 
manufactured by the Exeter Machine Co., have a capacity of 
60 tons per hour and are operated by a 10 н.р. and a 18} н.р. West- 
inghouse type S motor The coal crusher is operated by a 20 н.р. ty pe 
S motor. 

The generating equipment consists of three Ball & Wood cross. 
compound high-speed condensing engines two of 500 н.р. each, 
direct connected to a Westinghouse 300 kw. direct current 250 volt 
three-wire generator running at 150 revs. per min., and one of 
400 н.р. direct connected to a similar generator of 200 kw. capacity 
operating at 200 revs. per min. The engines run condensing, 
except in cold weather, when the exhaust steam is utilised in heat- 
ing the shops. Water for condensing purposes is stored in a large 
well which derives it supply from a small river near the power 
house. 

Besides the generating equipment and pumps there are two 
Ingersoll-Sargent compound air compressors, which furnish com- 
pressed air to the pneumatic hammers in the shops. 

A motor generator set supplies current for the yard and depot 
lights. It consists of a 115 H.P. Westinghouse type S motor direet 
connected to a 75 kw. Westinghouse two-phase 60 cycle 1,040 volt 
revolving field alternator running at 900 revs. per min. 

A standard Westinghouse switchboard is provided, with motor- 
generator panels, direct-current generator panels, feeder panels 
and a load panel, two blank panels providing for future extensions. 
There are three motor generator panels, two alternating-current 
and one ‘direct-cur- 
rent or motor panel. 
The alternating-cur- 
rent generator panel 
is provided with one 
indicating watt- 
meter, one ammeter, 
one voltmeter, one 
type F oil switch, a 
rheostat and the 
usual smaller instru- 
ments. The feeder 
panel is equipped 
with one power fac- 
tor meter and two 
type F oil switches. 
Mounted upon the 


motor panel is а 
circuit - breaker, an 
ammeter, a field 


rheostat and a 
motor - starting 
switch. The three 
generator panels are 
provided with the 
usual apparatus for 
a three-wire instal- 
lation. The load 
panel is equipped 
with two switchboard-type integrating wattmeters, two ammeters 
and two voltmeters. 

The six feeder panels control six circuits as follows: Circuit No. 1: 
New erecting shop, one 20 ton crane and transfer table. Circuit 
No.2: Carpenter shop, blacksmith shop, new boiler shop and tank 
shop motors. Circuit No. 8: Round house turn-table, machine 
shop, coal pocket and ash-pit motors. Circuit No. 4: All line shaft 
motors. Circuit No. 5: Individual drive motors. Circuit No. 6: 
Motors in power house for coal conveying apparatus. Each feeder 
panel is also provided with switches for controlling the various 
lighting circuits. 

Current is transmitted by cables through a large tunnel 
to the new erecting shop and thence through underground 
conduits to the various buildings. The three-wire system of 
distribution is used for lighting and power, with an E.M.F. of 
250 volts between outside wires and 125 volts between each outside 
wire and neutral. There is a decided advantage in the flexibility of 
the voltage, as incandescent and Cooper-Hewitt lamps are operated 
on the 125 volt sides of the system and constant speed 250 volt 
motors are connected to the main or outside wires while the 
variable speed motors utilise shunt field control. 

The old erecting shop utilises both group and individual drive, 
the group-driven machines being divided into five sections and 
operated . by five type S constant-speed motors, two of 80 H.P. 
capacity and three of 50 H. p. capacity. The machines in the fitting 
shop, which occupies one wing of the erecting shop, are also group- 
driven by a Westinghouse 80 n.r. constant-speed type S motor. 


complete list of the machine tools operated in each section is 
given below. 


or Power Hovsk. 


Бес. 1.—50 h. p. Constant-speed Westinghouse Type S Motor.— Whe 
press, 100 tons capacity; wheel ress, 800 tons capacity; car wheel 
borer, double car axle lathe, single car axle lathe, four-spindle drill, 
horizontal boring machine, 24 in. engine lathe, 90 in. driving wheel 
lathe, two 16 in. engine lathes, 18 in. engine lathe, 13 in. engine lathe, 
10in. slotter, No. 4 plain milling machine, 58 in. vertical boring mill, 
42 in. ditto, 37 in. ditto, 86 in. upright drill, 28 in. ditto, 24 in, pillar 
shaper, 82 in. by 32 in, by 8 ft. planer, 1$ in. by 24 in. turret lathe; 90 in. 
quartering machine, duplex emery grinder, geven-spindle nut tapper, 
40 in. upright drill, small flange punch. 

Sec. 2.—30 hp, Constant-speed Westinghouse Type S Motor.—60 in. 
by 60 in. by 19 ft. planer, 5 ft, radial drill, 4 fl. ditto, 18 in. slotter, two 
3in. double bolt cutters, ljin. staybolt cutter, 12 in, slotter, two-spindle 
centring mechine, slab milling machine, 40 in. drilling, facing and 
tapping machine, duplex emery grinder, triple head slotter, 40 in. upright 
drill, two 16 in, engine lathes, one 13 in. bolt pointer, 

Sec. 3.—50 h.p. Constant-speed Westinghouse T ype S Motor.—42 in. by 
42 in. by 18 ft. planer, ring-turret lathe, 48 in. upright drill, 42 in, engine 
lathe, 30in. ditto, 24in. ditto, orank Planer 20in. by 20in. by 24 ft., 
2 in. by 26 in. turret lathe, 36 in. engine lathe, 36 in. ditto, horizontal 
boring machine, ditto, 14 in. engine lathe, two 16 in. engine lathes, 42 in. 
vertical boring machine, 40 in. upright drill, 32 in. by 32 in. by 8 ft. 
planer, 5ft. radial double-head traverse shaper, No. 4 plain milling 
machine, 26 in. engine lathe, 30 in. engine lathe. 

Sec. 4.—50 h.p. Constant. apeed Westinghouse Туре S Motor.—10 in. 
engine lathe, 24 in. ditto, 24 in. pillar shaper, friction drill, 86 in. by 
36 in. by 10 ft. planer, 36 in. by 36 in. by 8 ft. planer, 32 in. by 32in. by 
8ft, planer, 20 in. engine lathe, 18 in. ditto, 16 in. ditto, 24 in. ditto, 
cylinder-boring machine, No, 17 Landis grinding machine, 42 in. vertical 
boring machine, 36 in. upright drill, 98in. ditto, 48in. ditto, 36 in. 
engine lathe, 30 in. ditto, two-box turret lathe, 86 in. vertical boring 
machine, duplex cmery grinder, 
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„Sec. 5.— 30 h.p, Constant-speed Westinghouse Type S Motor, —92 in. b 
26 in. turret lathe, 20 in. American brass lathe, 21 in. engine Іа Бе, 18 in: 
slotter, key-alot milling machine, 30 in. engine lathe (piston rods), 36 in. 

y 36 in. by 10 ft, planer, 

Fitting Shop.— 30 h. p. Constant sp eed Westinghouse Type S Motor, — 
аш. Upright drill, 80 ton arbor press, 36 in. by 36 in. by 8t planer, 
x In. vertical borivg machine, three 18 in. engine lathes, one 16 in. engine 
е one 80 in. engine lathe, опе 11 in. bench speed lathe, опе 24 in. 
p a shaper, one crank planer 20 in, by 20in. by 24 ft., 40 in. upright 
nl, 15 ton arbor press, two-spindle centring machine, buffing wheel, 
heel 11у grinder, surface grinder, guide grinder, polishing tape and 
v js Swing grinder, friction drill, 

i: n addition to the group driven machines in the erecting shop,there 
i a number of individually driven machines operated by both con- 
ut and variable speed Westinghouse type S motors, as follows :— 


: Constant. speed Motor-driven Machines.—One 20 н.г. motor driving a 
7 mi one 18 K. p. motor direct connected, to 600 ton wheel press, one 
F. motor for moving tail. stock of driving-wheel lathe, 


Variable-speed dri ; ; 
verü miller ГАЗИ driven Machines. One 74 н.р, motor operating 


motor Operating crank Pin lathe, one 40 i i 
ivi А Н.Р. motor operating 90 in. 
driving wheel lathe, one 25 н.р, motor driving truck-tire lathe. i 


е e 2 8 and 4 illustrate some of these machines. ‘The list of 
strates, Ат motor-drives is a typical illustration which demon- 


ty of this class of motor to increase output, as the time 
and labour necessary to shift belts or change mechanical speed devices 


an be machined continuous! from 
the smallest to the largest diameter with-ut interruption. ^ The 


affords an easy and convenient method of speed regulation always 
under the immediate control of the operator, the controller being 
conveniently placed within his гез ch. The variation of field strength 
is effected by means of a resistance placed in the shunt-field circuit 


One of the most prominent characteristics of this method of con- 
trol is the simplicity and low cost of control apparatus made possible 
by the extremely small current which is handled. A second marked 
characteristic is the increase of speed with decrease of torque, when 
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- 


used as an adjustable speed motor, the horse-power output remain- 
ing practically constant throughout the who e speed range, which 
makes it peculiarly adapted to machine-tool drivin . This system 
involves the use of the minimum amount of auxiliary apparatus, 
thus materially reducing the first cost of an installation. The 
regulation of motors operating by shunt-field control is good, 
which is a point of special importance in the operation of machine 
tools and in service of any class where constant speed is 
desirable and where the torque varies between wide limits. The effi- 
ciency of motors operating at variable speeds remains practically 
constant over the range of speed. 


Fio. 4.—73- Hr. Motor рвіугка Crank PIN Патни. 


Having considered the erecting shop equipment the smaller shops 
may next receive attention, the motors and the machine tools they 
Operate in each department being given in their respective places. . 

Moor Room. — 20 h.p. Constant. apeed Westinghouse Type 5 Motor..— 
Yankee twist dril) grinder, duplex emery grinder (Bin. wheels), No, 4 
universal Milling Machine (Brown & Sharpe), No. 4 universal milling 
machine (Cincinnati milling machine), loin. by 15in. by 20 ft. crank 
planer, 16 in. tool-room lathe, No. 3 Landis univereal grinding machine, 
Sellars tool grinder, reamer and cutter grinder, 1 5 соо 

Jarpenter Shop.— 50 h. p. Constant-speed Westinghouse Type S Motor,— 
Hollow chisel n dr aud boring machine, gaining machine, осе 
shaper, moulding machine, 24 in. by 14 in. by 9 fl. Daniels’ planer, plain 
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mortiser and borer, 8 in. by 14 in. planer, three cutters, 18 in.rip saw, 12 in. 
ditto, 42 in. band saw, 12 in. outting.off saw, single horizontal borer, 
tenoning machine, 15 іп. turning lathe, 15 in. swing verlical borer, 4 in. 
pipe cutter, 8 in. ditto. 

Blacksmith’s Shop.—80 h. p. Constant-speed} Westinyhouse Type S Motor.— 
Two power hammers, light bar shear, small bolt header, 1j in. ditto, 
23 in. ditto, alligator shears, bar iron shears, hot saw, 50 H.P. constant- 
speed type S motor direct connected to No. 9 Startevant fan. 

Boiler Shop.—7} k. p. Constant-speed Westinghouse Type S Motor.—T wo 
Hartz flue-welding machines, two flue-cutting machines, 

Direct-driven Machines operated by Constant-speed Westinghouse Type 
S Motors.—One 74 н.р. motor driving 20 in. pun and shears, one 25 Н.Р. 
motor operating plate rolls, one 10 . p. motor operating horizontal punch, 
one 74 н.р. motor driving bevel shears, one 10 н.р. motor operating 36 in. 
punch and shears. 

In connection with the boiler-shop equipment there is a flue rattler 
outside the building operated by a 20 H. p. type S motor. ]t is 48 in. in 
diameter and 22 ft. long, and has a capacity of 175-200 flues. Anaverage 
of five lots per day are cleaned, the exact time for each rattling depending 
upon the water used in the boilers. The longest flue is 21 ft., and they 
vary from 14 in. to 23 in. in diameter. 

Tank Shop.—20 h.p. Constant-speed Westinghouse Type S Motor.— 36 in. 
single shear, 86 in. single punch, 

In addition to the belt-driven machines there is а 10 н.р. and a 15н.>. 
constant-speed type 8 motor geared to a plate roll. 

Round-house Machine Shop.— 20 h.p. Constant-speed Westinghor se Ty pe 
S Motor.—16 in. engine lathe, 26 in. ditto, 32 in. by 32 in. by 8 ft. planer, 
24 in. pillar shaper, 40 in. upright drill, duplex emery griader, 15 ton 
arbor press. 

Miscellaneous Applications.—One 70 m.r. Westinghouse type В con- 
stant · epeed motor driving fan for round-house heating system, one 10 H.P. 
Westinghouse type S constant-speed motor driving fan for new ercoting 
shop heating system, one 74H.P. variable speed Westinghouse type 
S motor operating round-house turn-table, one 50 н.р. constant-speed 
motor operating coal conveyor in locomotive coaling station, one 30 m р. 
constant-speed Westinghouse type 8 motor operating ash conveyor for 
removing ashes from locomotive ash pit, one 74 н.р. Westinghouse 
motor operating alligator shears for cutting up sheet scrap (this instal- 
lation is located at the scrap bins in the shop yards), one 25 н.р, motor 
operating transfer table, 


The preliminary studies and final report, showing the benefits 
which would be the result of electrically equipping these shops, 
were made by the Westinghouse Electric & Mfg. Co. in conjunc- 
*ion with the motive power department of the Erie Railway Co. 
The results have more than borne out the promises made to the 
management. 

The installation of the new electrical equipment presented many 
engineering problems, but the change-over was carried on without 
any interruption to the service. The work was carried out by the 
contractors, Westinghouse, Church, Kerr & Co., and Mr. George T. 
Depue, master mechanic of the Erie Railway Co., who has charge 
of the Hornell shops. 


REGENEBATIVE CONTROL.* 


BY A. RAWORTH. 


In using shunt motors for electric traction certain difficulti 
encountered. Thus there is the difficulty of changing Кош ол» 
io parallel, or vice versa, which consists principally in the fact that 
the speed of the armature varies inversely as the strength of the 
field and directly as the voltage across the brushes. It is obvious 
therefore, that in changing from series to parallel the field strength 
ria n pr is. 5 the moment the armature 

cuit is closed across volts & violent atte i 
g 5 to accelerate the car. . 
The operation of strengthening the field can be carried out fairl 
quickly, but not quite quickly enough, consequently it is 8 8 y 
to е а е in series with the armatures to check 
momentarily the rush of current due to the in i 
W This will be referred to later. e 

It is also necessary to insert some series field winding i i 
with each armature, for without this сша 
2 work тезү precaution the. motors would 

t is also an essential condition that in breaking ће с i 

Е P » * u 
when going out of series or when coming out of parallel, ece chovld 
be no resistance in circuit, otherwise there will be heavy flashes in 
the controller. In this respect shunt motors differ entirely from 
series motors, in combination with which latter resistances ar 
ney nda ош the circuit. i 

he method by which the resistances are put in circui 
elosing the armature circuit and taken out Мы ыйсы Бим gs 
circuit will be described later on. Apart from this little difficult the 
operation of this controller is simplicity itself. It first puts dn the 


tution of Electrical Engineers, November 22, 1906. seen ot ee Tapa: 


shunt field, then closes the armature cirouit through resistances 
which are cut out in steps, it then weakens the field to increase 
speed, it then doubles the field strength and puts the armatures in 
parallel, a small series winding being in series with each armature 
and resistance in the main circuit. This resistance is then cut out in 
steps and the field again weakened to attain the top speed. The series 
winding has nearly as many turns as the ordinary series winding of 
a series motor, but the current is shunted so that the series winding 
carries only a fraction 
armature. 
diagram showing the connections on each notch of a series parallel 
controller arranged 
diagram, it will be seen that the shunt field circuit is first closed, 
then on the first notch the armatures are connected in series with 
resistance. The resistance is then cut out in steps and on notch 


fields being fully excited. 


, 88 far as notch 18, and the s 
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of the current passing through its own 
The series of operations is shown in Fig. 1, which is a 


for working two motors. Referring to this 


No. 4 the armatures are in series across the full voltage, the shunt 
This notch gives a speed of from 3} to 
6 miles an hour, according to the type of motor used. But it is an 


advantage to have the minimum reactive speed as low as possible, 
both for the sake of economy in current due to the reduction of the 
rheostatic period and because it is the minimum speed at which the 
motors will return current to the line. 
tance is inserted in the shunt field circuit with the object of increas- 


On notches 5 and 6 resis- 


Fro. 1. 


When the Controller Handle is moving in а counter-clo k «ise direc ion, Circuits 
12, 11 and 10 are the same as Circuit 18. When the Controller Handle is moving 
in а clockwise dire tion, Circuits 7, 8 and 9 are the same as Circuit 6. | 


ing the speed, the speed on the sixth notch being 8 or 4 miles an 
hour faster than the minimum reactive speed. On notches 7, 8 
and 9, when the controller handle is being turned in a clock wise 
direction, the connections are exactly the same as on notch 6. 
Thus, when the circuit is opened preparatory to going into 
parallel, there is no resistance in the armature cirouit. On 
notch 10 all the resistance in series with the shunt fields is 
cut out, thus giving the maximum field strength, the arms- 
tures are connected in parallel, each in series with its series 
field winding and resistance is inserted in the main circuit. 
A resistance is put in parallel with the series windings in order to 
shunt & portion of the current, therefore only so much current as 
will balance the load between the two armatures is allowed to pass 
through the series winding. On notches 11 and 12 the resistance 
in the main circuit is cut out in steps, and on notch 13 the armatures 
are in parallel across the full voltage, the field strength being at 
the maximum. On notches 14 and 15 resistance is inserted in 
steps in the shunt field circuit to attain the top speeds. 

. Now when the controller handle is turned in a counter-clock wise 
direction, the same combinations as when accelerating are made 
d nd t eed reduced from the maximum 

own to a speed which is only slightly more than double the 
minimum regenerating speed in series. But on notches 12, 11 and 
10 the connections are exactly the same as on notch 18, and when: 
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the circuit is opened preparatory to going into series there is thus 
no resistance in series with the armatures. On notch 9 resistance 
is connected in series with the shunt field windings and the 
armatures are connectéd in series, in series with resistance. On 
notches 8 and 7 this resistance is cut out in steps until on 
notch 6 the armatures in series are connected across the full voltage. 
On notch 5 the resistance in series with the shunt fields is reduced, 
and on notch 4 it is cut out altogether. At this point the speed of 
the car has been reduced to the minimum regenerating speed. The 
handle is then shut off in the usual manner and the hand brake 
lied. But when moving the handle from notch 4 to the off 
position, the resistance which was inserted on notches 1, 2 and 8, 
when moving in a clockwise direction, is kept short-circuited, thus 
again providing for the opening of the circuit with the armatures 
connected across the full voltage. The rheostatic brake notches 1, 
9 and 8 make connections similar to those used for the same pur- 
pose in ordinary controllers. But these notches in the controller 
coincide with the power notches 15, 14 and 13. How this is effected 
will now be explained :— 
(.) Notehes 1,2, 8,10, 11 and 12 make connections as shown 
on the diagram when the controller handle is moving ina clockwise 
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Fic. 2.—D1acram or Connecrions or R. 6 CONTROLLER. 


ате now to Fig. 2, which is а development of the controller 
ris in the usual way. Finger 22 is connected direct to the 
ey, and the six fingers immediately below it are connected to 


and is driven by a pin working i i 
: "king іп a slot, which enables the loose 
жены e the main barrel by the space covered by three 
the к m the contr. ller is turned in a clockwise direction, 
pied cape n of this slip-ring is as shown on the diagram, but if the 
ton. ths Е moved, say, to notch 6, and then back to tho off posi- 
the ы ААР, ш! hangs back three notches behind the rest of 
yinder and takes up the position shown in dotted lines. 


It will thus be seen that the resistance in circuit on notch 
10, 11 and 12 is short-circuited when the controller handle ie being 

turned in a counter-clockwise direction. In the same manner the 
resistance in circuit on notches 7, 8 and 9 is short-circuited only 
when the handle is turned in a clockwise direction. Now notches 18 

14 and 15 are rheostatic brake notches when the barrel is turned 
past the off position. The finger 22 is disconnected from the trolley 
and connected to earth, and the series fields are reversed by the 
small brake cylinder on the left of the diagram. The resistance in 
circuit on the first notch is R. 2, R. 6; on the second notch R. 4 

R.6; and on the third notch all resistance is short-circuited 
by contact X, which will be in the position indicated by dotted 

nes. | 
The present form of controller has only been in exi 

months, but about 100 of them are working ачесевк{ Шу. When 
the first experiments were made in 1908 the motors were connected 
permanently in series, the speed being regulated by the shunt field. 
This worked well on the level, but great difficulty was experienced in 
preventing drivers from climbing steep gradients with & weak field, 
which caused heavy flashing at the commutators. It was then 


. recognised that the introduction of the series-parallel system of 


Automatio Potential 
4 8witoh i 
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Points 
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control was necessary to make the regenerative system suitable to 


all conditions. The first scheme was to weaken the field until the 
armatures had attained a speed in series double the minimum 
reactive speed, then to open the armature circuit, double the shunt 
field strength, close the armature circuit again with the armatures 
in parallel, and then again weaken the shunt field to attain the 
necessary speed. For these experiments a box full of open 
switches was used. It was found that the armatures could 
be put into parallel only by making a considerable pause to 
allow the field to increase, and then only on the level. To 
cure this the controller was arranged to insert a small resis- 
tance in the main circuit in order to give the shunt fields more 
time to increase. This arrangement worked well, and the motors 
could be switched into parallel on an 8 per cent. gradient. It was 
then found that getting the armatures back into series was even 
more difficult than getting them into parallel, it being necessary to 
use more resistance in the armature circuit. This difficulty was, 
however, overcome in the first series parallel controller that was 
made on the circular plan. Many motors, howeyef, will not work 
sparklessly in series with the field weake: ficiently to produce 
double tho minimum speed, and the controller has thorefore been 
re-designed with three resistance notches for making the series 
parallel changes. Twelve months after the commencement of the 
experiments with series parallel working there were 14 cars running 


— 
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‘motor car. 
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with series el control on the Yorkshire Woollen District Tram- 
ways, and they have never given any trouble. 


t can be taken as a fact that any motor which is good when 


series wound is good also as a regenerative motor. 


Safety and Economy.—One of the advantages of this system is 


that any notch corresponds to & definite speed, and that a car can- 
not N beyond this and get out of hand. Until lately, how- 
ever, there was one objection to the regenerative method of braking. 
If a car were descending а grade, and 
from the source of supply, the braking effect would be immediately 
lost, also the driver in shutting off his controller might produce 
momentarily the combination of a strong field and a high speed, thus 
allowing the motors to generate a voltage which has destroyed a 
considerable number of lamps and not a few station voltmeters. 

Both these troubles have, however, been cured, or rather pre- 
vented, by the device shown diagrammatically in Fig. 8. Suppose 
a car to descending a gradient at, say. 6 miles an hour, and 
suppose also that while so doing the trolley comes off th» wire, 
there is a tendency for the voltage across the motors to increase ; 
directly this happens, the current in the coil A increases and trips 
the awitch X, so establishing a circuit from contact E to F, and then 
through the resistance C to earth. | 

In actual practice it is found that should the supply be interrupted 
as explained above, a car can be brought to a speed as low as 
2 miles an hour by the ordinary movement of the controller handle, 
the regenerated current passing through the resistance C instead of 
along the trolley wire. | 

Thus the regenerative brake is not dependent for its action upon 
the continuity of the supply circuit. 

There are four claims for the regenerative brake :— 

1. It cannot, under any circumstances whatever, or with any 
condition of the rails, lock the car wheels. 

2. If it is out of order the cat cannot be moved. : 

8. It is not dependent on the continuity of the supply circuit. 

4. The more you use it the less it costs; in fact, it pays you to 
use it. 

The saving in current varies according to the contour of the 
route, conditions of traffic, &c. On level lines it is small, but on 
hilly lines may be as much as 80 per cent. Copies of comparative 
current-consumption tests on cars on the lines of the Bristol Tram- 
ways & Carriage Co. over about 44 miles, the South Metropolitan 
Tramways Co. and the Devonport & District Tramways Co. are 
given in the Paper. In these three cases savings of 24, 26°7, and 
98-7 per cent. respectively are obtained. At Bristol and on the 
South Metropolitan Co.’s lines at Penge the tests were made with 
special cars unloaded, but at Devonport the meter was fixed on cars 
running in service, the tests extending over about 54 miles. 

A special point of interest in the Penge test is that the total 
current taken by the regenerative car, before deducting the regene- 
ration, is 6'5 per cent. less than the current taken by the series 


DISCUSSION. 


Mr. A. R. FEARNLEY said he did not agree with the author in every 
respect ; for instance, regarding the temperatures, these were put down 
at least 25 per cent. higher than what was obtained with series motors on 
the Sheffield tramways, A saving of 10 per cent. in current, and, in 
turn, an increase in renewals and maintenance, meant little or no gain 
in ting the regenerative system. It had been remarked that there 
was a lack of appreciation on the part of tramway managers generally in 
not taking up this question in a sufficiently eager manner, but if they 
were going to gain in the power bill at the expense of another equally 
important department he did not see the justification for the change. He 
had visited certain towns, including Birmingham, Spen Valley, Scar- 
borough and Penge, to inspect the apparatus under trial, and he was 
pleased to say that in each case he hai found some improvement on the 
previous place visited; at Penge, where the last inspection took place, 
considerable improvement had been made, yet even there he did not see 
anything which would warrant him changing over from the present 
equipment to regenerative control. He also did not agree with Mr. 
Raworth respecting the safety of cars equipped with regenerative equip- 
ment, as, in his opinion, there was exactly the same danger with this 
type as in coasting with a magnetic track brake, and for a town of con- 
siderable gradients, which gives the advantages to the regenerative prin- 
ciple, it would also, in his opinion, be attended with considerable risk if 
the regenerative controller was used as a brake. 

Mr. ACLAND asked how the system compares with the ordinary 
geriet - parallel control in regard tc acceleration ; also what view was taken 
by the Board of Trade, and whether they permitted the use of only the 
hand brake with the regenerative control, or whether they also insisted 
on a third brake for emergency. He would like to know what would be 
the effect on the generator if several of these cars in parallel were running 
down hill, and tending to run the generator as a motor, as might be the 
case on a small system, as at Chesterfield, when there are only six or 
seven cars on the line, the load ammeter often drops to zero. He had 
had considerable experience with the magnetic track brake, which, while 
he considered same to be one of the best from the safety point of view, 
it undoubtedly put much more work on the armature, resulting in higher 
maintenance costs, It appeared to him that if motors were to be used 


from any cause were cut off 
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almost continuously, either as motors or generators, the ordinary rating. 
must be decreased and larger motors used, or the upkeep would be very: 
much higher; the same remarks apply to both the regenerative control 
and use of the magnetic as а “service” brake. He understood that if 
a car was coming down a gradient and the trolley came off, this arrange- 
ment was brought into action when the voltage on the motors (ranning 
as generators) rose to 600, pulling the other pole to “earth” through a 
resistance and using the motors in the ordinary way as rheostatic brake; 
but if the commutators were not clean there seemed to be a danger with 
the increased voltage of flashing over before the coil on the automatic 
switch had time to operate, which would give a condition of circum. 
stances very productive of skidding on a greasy rail. 

Mr. YERBURY thought the system from a theoretical standpoint might 
be called ideal, for it not only increased the safety of passengers, but 
relieved the motormen from the manual labour entailed in the applica- 
tion of the ordinary hand brakes; the saving in current consumption 
should be regarded as of secondary importance compared with the айтап. 
tages of an easy, safe and economical method of control. The saving 


effect of regeneration appeared to him to be reduced to a somewhat fine 
limit, as a car must be travelling over 4 miles per hour before any useful 
regenerative effect is attained, and when the voltage from the motors 


increases up to, say, 600, the useful effect of regeneration to cut off by 
the automatic switch, which he was told now effectively prevents the 


original troubles, such as burnt-out lamps, opening of circuit-breaker at 
power station, and occasional reversals of generator polarities and other 
irregularities of a disturbing character. 
note that on one test at Penge it was found that 6:5 per cent. less current 
was taken by the regenerative car (igaoring the regenerative effect) than by 
the series motor car. He would like to ask Mr. Raworth how he ac- 
counted for this reduction, and whether it is brought about by the more 
rapid rate of acceleration. 
handle on a regenerative car would need more carefal manipulation than 
one sometimes sees in the “slashing round" on the ordinary series- 
parallel equipment. 


He was somewhat surprised to 


He was inclined to think that the controller 


Mr. MARSH asked if the automatic cut-out replaced itself when the 


voltage fell to 600, or whether the motormen were instructed to put it 
back. Regarding the tests at the end of the Paper, he would like to ask 
whether these tests were taken with an ammeter in front of the man 
who was driving the car or if he had an opportunity of seeing as to how 
much was being regenerated, and whether it was an ordinary motorman 
whose chief thought was how to get from one end of the City to the 
other, irrespective of current consumption. 


Mr. E. A. PARIS had not been able to profit fally from the advantages . 


of the system owing to unfortunate conditions under which his company. 
worked, power being taken from four different authorities with different 
kinds of plant. The plant, which included accumulators, took the return 
current satisfactorily, but the other three always gave trouble, so that 


they had to coast down the hills to prevent the back-ourrent breakers 
from coming out. A good many lamps have been broken in consequence 
of the high E.M.F. generated as soon as the station breaker comes out, 
but all these ills were to be an experience of the past as soon as the appa- 
ratus shown in the Paper was installed. The repairs and adjustments to 
make had been few, and when they were in full swing and free from 
station troubles a less consumption of current, as well as a considerable 
saving in wear and teer of brakes and in labour, would no doubt result. 
As only a fifth of the cars were fitted the saving in current over the whole 
system did not amount to more than about 5 per cont., if as much; taking 
current at 14d. per unit, they should gave 75,000 units, or roughly £464. 
One important point about cars equipped with this system of control was 
that they were far less liable to collisions. The car was kept better in 
hand than is the case with the ordinary series-parallel controllers where 
hand brakes also had to be used. He did not think that they had had 
any collisions with cars fitted with regenerative control. : 

Mr. WM. BAXTER did not see how an increased temperature of the motors 
could beavoided. In the tests given, if the regenerated current was taken 
into account the average load on the regenerative motors was 17 per cent. 
greater than in the case of the usual series-parallel control. The tem- 
peratures given in the Paper were of little or no value without correspond- 
ing figures for series-paralle] motors running under the same conditions. 
Re-wound motors would not be as satisfactory as the original motors from 
the point of view of sparking. 

Mr. BAYLOR was of the opinion that engineers had long ago ap- 
preciated the possibilities of regenerative control, but the early motors 
could not be handled in the necessary manner owing to excessive heating 
and aparking. Such heating was not now excessive, and the difficulties 
had been overcome so that the system was quite practicable. It should 
be borne in mind that the traction motors in general use to-day have 
been designed very carefully to give certain results under the influence of 
a particular make of controller. Wherever Raworth’s regenerative control 
system had been installed up to the present the work had been done by 
applying shunt windings to various types of existing motors. This, of 
course, was against the system, and when a cial motor was designed 
for the purpose, heating and sparking difficulties that are so much feared 
and complained of should entirely disappear. 

Mr. GOLDSTON, having personally operated both kinds of cars, felt 
that ho was perhaps in a better position than most people to speak as to 
their performance. First of all, with regard to the difficulties in operat- . 
ing, no matter what kind of rails was in use or gradients were enooun - 


tered, practically the same results were ob‘ainable with a regenerative car 


as with а car fitted with ordinary series-parallel control. There was a 
little difficulty in starting. On a steep gradient, with the conditions of 

rail against one, there might be a little more difficulty in starting with the 
regenerative control, because the resistance notches were rather less in 
number than those on ordinary controllers. With regard to running down 
hills, the effect of the regenerative car was, of course, to give the motor- 
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man every confidence, as on descending a hill the controller was not 
switehed off, but is still kept on one of the running notches according to 
the speed required. The car would then travel down hill at the same 

as it would on the level or uphill. The fact of the car not accele- 
rating when it got over the brow of a hill was a great point in the 
matter of safety. In descending very steep hills, if track brakes 
were available it was just as well to apply them, because 1f the gradient 
was very steep—say, 12 or 18 per cent.—the wheels were liable to slip 
(not skid) as the car was liable to overrun the speed of the wheels. The 
8 
10 the motors, these were found to heat slightly more than the ordinary 
series-parallel type; but with a Brusb 45 н.р. motor rated at 125°F. 
temperature rise after one bour’s run at full load, they found in a number 
of iments that the temperature of the shunt winding rose to 150°F., 
and that of the armature to 160°F. With the ordinary series: parallel con- 
troller fitted on an exactly similar car, and running over the same road, the 
temperature of the armature winding was 120°F. and of the field winding 
100°F. on a 15 hours’ run. The difference in temperature was slight and 
well within what the makers of the motors guaranteed as their rated 
temperature. The armatures gave very little trouble, and they had not 
had a barn out, With regard to maintenance, a very considerable saving 
had been effected in this respect, such as the upkeep of brakes and other 
parts which had to be looked to every day. With the ordinary series 
cars running on some of the worst routes the brake blocks lasted 
from five to six weeks, the cars did not run every day, but every 
second day, and there was practically a double shift. With the 
regenerative cars he found t brake blocks lasted from five to 
six months, thus giving & large saving both in material and labour. 
Further, the adjustment of the brakes of an ordinary car had to be 
carried out about once a day, but on cara fitted with regenerative con. 
trol this was necessary only about once a week. The only other item of 
ai ier was the power supply. They had four power stations to deal 
with and four different systems of supply. With one of them, con- 
sisting of shunt machines with a battery and booster, they had no trouble, 
as the regenerative cars, when returning current to the station, simply 

the battery. Of the other systems, having compound generators 

without batteries, one had the reverse current breakers set to a very sensi- 
tive degree so as to come out at 15 or 20 amperes of reverse current. In 
consequence of this regenerative cars were not run on this section. In 
the other two stations the reverse breakers are not nearly so sensitive and 
therefore not very liable to open. Although the current was sometimes 
cut off, they had never experienced any ill effects as regards safety. The 
motormen were aware of what had happened and applied the ordina 
brakes and pulled up. In addition to the ordinary brakes (hand an 
track) there was the rheostatic brake similar to that which was fitted to 
the ordinary series. parallel cars and which could be used when the 
current failed, Another thing with to current failing, or the trolley 
being dewired, even if this happened, the shunt motors would retain 
their fields for a certain time so that the car could drift down the hill 
without accelerating and eventually come to a standstill without danger 
of running away. 

Mr. J. 8. RAWORTH called attention to the fact that for any given 
field strength there existed a definite speed of armature varying only to 
a very slight degree as the machine changed from motor to generator, 
and secondly, that with any given armature speed the field strength was 
ihe same, whether produced by shunt winding or by series winding. As 
to heating, it was obvious that the regenerative motor must run at a 
higher ү» than the same size of series motor. The practical 
question to be decided was whether the higher temperature exceeded the 
salo limit; that is to say, the temperature at which deterioration of the 
insulatimg material set in. Up to a oertain temperature, which was 
certainly not less than 212°F., there was no deterioration, but if 
the limit were passed the destruction of the cotton was completed 
in a very short time. One great advantage of the system was that 
it could be applied to existing motors, but they never undertook 
to convert a motor which was already overworked. The temperature 
xm quoted in the Paper, and those by Mr. Goldston, of Spen 

alley, showed that the heating was not excessive. He was not of the 
opinion that а low temperature meant a long life for a motor, within a 
limit, Mr. Parshall had told him that 160 F. was well within the limit, as all 
the motors on the London electric railways were running at that tempera- 
ше and giving no trouble. Provided, therefore, that they did not go 
pi the limit of speed, they were no more likely to burn out at 160 deg. 
а at 120 deg. Tbe normal specified rise of temperature on one hour's 
М m rated load was 75°C., or 185°F. The quoted tests showed that 
Ee mit was never reached. As regards king this had entirely ceased 

ales dn they had perfected the paralleling controller. With the old 
3 careless driving produced sparking. There was no neces- 
вА redesign the commutators or to increase the armaturo speed to 

: ге Sparking, because there is no sparking. Apart from the safety due 

Me 5 cut-out in the event of the trolley being dewired if any- 

anit ppened within the controller or within the motor itself, when the 

^ was brought round to the braking position they got on to a new 
el Contacts exactly similar to those in an ordinary series-parallel 

А er. There was just another point he would like to mention—that 

hri brake proposed to be converted were already fitted with magnetic 

aller d they would act a good deal more effectively with this con- 

d day these motors than with the ordinary series motor, because 

; ere not dependent on шшш up After the handle is moved on to 

braking 5 They have the field as they go round and when 
get on to the other notches the field has not died down, and they 


it ready to produce the current 
Mr. ALFRED BAWORTH, in reply, said it would be generally agreed 


М the temperatures reached were not excessive. Mr. Goldston had 


ication of track brakes eliminated any tendency to slip. With regard: 


taken on both series and re- 


handed to him some temperature readin 
oollen District) tramways, as 


generative motors on the Yorkshire ( 


follows: 
Series motors. Regenerative motors. 
eg. Fah. . Fah. 
Armature winding ........ 120 110 . 132 148 135 
Commutator .............. — 182 — 170 — 
Field windings ............ 105 100 120 102 180 
Atmosphere . 55 60 — 55 60 


The weight of the cars in all cases was 9 tons, and they were in 
service for 16 hours; the type of motor was 1,202 B. Brush, the 
regenerative motors being series motors rewound. Mr. Fearnley was 
not correct in saying that a car working on the regenerative motor brake 
was subjected to окасы the same danger as a car coasting оп a magnetic 
track brake. Two of the disadvantages of the magnetic track brake were 
that it often locked the car wheels and that it was put entirely out of 
action if the wheels were locked by the hand brake. But the regenera- 
tive brake could not under any circumstance whatever lock the car wheels, 
and it was entirely independent and unaffected by any other brake. The 
acceleration obtained was the same as with series motors on the low 
speeds, but much better on the higher speeds. The Board of Trade had 
so far expressed no opinion officially with regard to safety, but he believed 
that the regenerative system is very favourably viewed by their advisers. 
This contingency of a current returning to the station was provided for in 
the following manner. Should a reverse current reach the station a relay 
actuated an electromagnetically operated switch, which closed a circuit 
between the 'bus bars through a resistance. Immediately the current 
assumed the normal direction the switch reset itself. This apparatus 
effectually prevented any damage being done to power station gear. The 
controller shown diagrammatically in Figs. 1 and 2 was provided with 
the usual motor cut-outs. Mr. Yerbury was wrong in thinking that 
the regenerated energy was decreased by the automatic switch 
diagrammatically shown in Fig. 3. This switch only operated when 
the voltage across the motors rises above 600, and this only happened 
when an open circuit occurs, either through the trolley leaving the 
wire or a circuit-breaker opening. A dirty commutator or controller 
had no influence on the braking effect of regeneration, because the cir- 
cuits used for regenerating being exactly the same as those for propelling,’ 
and the voltage was slightly greater. As to the automatic switch, this 
does not reset itself. Referring to the tests, those at Bristol and Penge 
were made on special cars; the motorman therefore knew that a test was 
being made—but this was true of the series motor car also. The inetru- 
ments were in both cases inside the car and therefore out of sight of the: 
motorman. In the case of the Devonport cars, the tesis were made 
while the cars were actually carrying passengers in service. The extra 
cost of a regenerative equipment over a standard type was approxi- 
mately £40 per car. So fara motor for regenerative control bas not 
been designed. All the motors that were running regeneratively were 
“ gerieg motors” with the series coils changed for shunt coils. The saving 
in current necessarily depended on the traffic encountered. 


— . —— 
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City Fires.—Dr. F. J. Waldo, the coroner of the City of 
London, gave an address on the 21st inst. to the City United 
Wards Club upon fires and fire inquiries. In Scotland in- 
quiry is made into all fires by the Procurator Fiscal, who con- 
ducts a secret inquiry, and has the power to swear witnesses, 
In England, Ireland and Wales there is no general judicial 
inquiry into non-fatal fires, og in the City of London, 
where the coroner, by a local act, has power of inquiry at his 
discretion into all fires in the City, whether fatal or otherwise. 


.In ancient times all coroners had this right, which, however, 


fell into disuse after the reign of Edward І. It remained un- 
questioned until the year 1860, when in the ruling case of 
Queen v. Herford it was decided that non-fatal fires were out- 
side the coroner's jurisdiction. The power was formally 
restored to the City of London by Parliament in 1888. There 
are obvious advantages in the routine inquiry into the cause 
and origin of fires, such as the detection of crime and preven- 
tion of fires. There is some difference of opinion as to the 
best form of administration. In restoring the procedure to 
the coroner's court, however, a simple machinery would be 
ready at hand, The whole question is now under the con- 
sideration of the Home Office. One interesting point was 
that the coroners possessed the function of fire inquiry for 
upwards of 800 years. Dr. Waldo went fully into the elec- 
trical fires that occurred at the Bank Enchange and Oxford- 
court in 1905, as also into those that took place in the test-rooms 
at Nos. 57 and 59, London Wall in 1902 and 1905, and gave 
his experiences as regards other short-circuit fires examined by 
him and the city electrical engineer. He explained how many 


ical i j i ing the recon- 
ractical improvements in exchanges, includin 
seraction of the P.O. exchange in Carter-lane, ba followed on 
these inquiries, 
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THE PRIMARY BATTERY AGAIN. 


The primary battery as a source of power has been à 
favourite subject with the inventor for many years past. We 
know of no engineering subject with which the general public 
is more in sympathy, and for which financial support can be 50 
readily obtained. Yet the history of the primary battery in 
recent years has not been encouraging, and attempts to golve 
the problem have become less frequent. The latest, attempt, 
as detailed by Prof. F. B. CROCKER before the American 
Electrochemical Society, we describe in the present issue; but it 
must not be supposed that there is anything fundamentally 
new. It is a case of our old friend, the bichromate battery, 
with a rather specially worked porous pot giving low internal 
resistance, and there are arrangements for conveniently run- 
ning in electrolyte when required. 

As to the problem in a general way, Prof. CROCKER arrives 
at the result that it is the apparatus that is at fault, not the 
chemical action, and apparently that it is & question of detail. 
He mentions that the principal points of weakness are high 
internal resistance, loose and weak parts liable to breakage, 
exposure of electrical connections to corrosion, inconvenience 
in charging, and finally high cost of materials and labour. But 
in the Decker battery, which is theslatest development, it is 
said that the first four of these defects have been overcome, 


D 


and there is а good prospect that the dat will be much redüced. 


It is, however, this last point which forms the-ctux of: the 


| whole matter, and so long as Faraday's- aiia. hold. good, or 


until some very different form of cell is produced, the cost of 
materials must remain high. . The other difficulties can all be 
overcome with a little ingenuity, and have been frequently 


- 


THE ELECTRICIAN, DECEMBER 7, 1906, 295 
modified in the numerous attempts that have been made to symbols and formule which to him are unintelligible, for these 


produce a battery on commercial lines. are rigidly excluded from the book. Graphical methods are 

Prof. CROCKER does not suggest that a battery of this kind freely used, and the fundamental кре of the subject are 
can compete with steam or gas-driven generating plant, but ch A 08 сар with simply and clearly. ‘The first two 
he remarks that there should be a field for the primary bat. | C ?aPters are devoted to ъ.Бепега[ account of alternating- 
tery where these modern facilities are not accessible. The 
first cost is not high and the depreciation is small, Moreover, 
the cost of materials may be reduced by recovering or re- 
generating, the zinc being recovered and the chromic acid 
regenerated electrolytically. It always sounds well to talk of 
regeneration; but, if some of the electric energy is to be applied 


parallel running are next dealt with. The chapter: which 
follows, on power in polyphase circuits, is one of the best 
in the book. Polyphase transformers, power transtiitsion by 
polyphase currents, induction motors, asyrehronous gene- 
rators, Compensated induction motors and rotary converters 


must be disregarded. Bye-products cannot be Worked pro- 
fitably except on a large scale, and if primary batteries were 


due to unit current, the latter means flux per turn multiplied 
by the number of turns. The error is furthor elaborated in 
Note I. at the end of the book. Again, in the footnote to 
p- 50, the author states that “inductance” is used by some 
writers to denote “ reactance,” We are certainly unaware of 
any writer of repute who so uses the term. Lastly, the 
author's hardihood in claiming, on р. 242, as his own the 
method of treating transformer problems which was introduced 
many years ago by the late Dr. John Hopkinson, can only 
provoke a smile of amusement. 

Elementare Vorlesungen über Telographie und Telephonie. 

By Dr. RreHABD Нец.ввом. (Berlin: rg Siemens.) 1903. 

This book consists of a series of Papers prepared for the 
instruction of employés of the Post and Te egraph Depart. 
ments in Berlin. The theoretical principles which affect the 
construction and working of telegraphs and telephones are 
very fully treated in the first 1] chapters. The opening 
pages are devoted to the consideration of the electric current, 

M. F., good and bad conductors, specific resistances, Ohm's 
law, and the hydraulic analogy as regards pressure of head, 
flow, and decrease in pressure. The author next proceeds to 
discuss the units of electrical measurement aud the law of 


One of the most likely fields put forward for a battery of this 
kind is the driving of electric boats and automobiles. Among 


under conditions where there is shaking this rose to 14:7 watt- 
hours per pound of total weight, which is certainly high; but it 
will be noticed that the voltage fell from 1-9 to 1-3 volts during 


renewals. In this respect the Lalande cell is as convenient as 
any in a small Way, notwithstanding its low E.M.F., and has 
the great advantage of negligible local action. The Decker 
battery may have some points in its favour, but it does not 
mark во great an advance as is suggested by Prof, CROCKER, 


———— —áÀ 


REVIEWS. 


t Copies of the undermentioned works can be had from The Electrician Office, post 


and of action of the best known cells and secondary 
elements, and the manner of joining them up for working 
batteries, are very fully and intelligently dealt with. The 
following chapter on waves and sound forms a useful in- 
troduction to the study of the telephone, of cable and of “ wire- 
pt of published price, Add 5 per cent. for abroad or for foreign books.) | less” telegraphy. Since the book is intended primarily for 
=== the use of telegraphists in Germany, the descriptions of appa- 
Polyphase Corrents. By Arren Stren. (London: Whittaker & | ratus are confined to those which are met with in the central 
Жы office in Berlin. These are amply described with the aid of 
There will always be a considerable demand for strictly copious illustrations. The inkwriter and the Hughes come in 
non-mathematical works on various branches of electrical | for lengtby explanations ; the differential systems, tho Wheat- 
ne neering, as there must necəssarily always exist a large stone, the Baud ot and the Pollak-Virag are treated more briefly, 
ie н то шеп engaged in Such work and anxious to know | We miss a notice of the Murray apparatus, which should have 
i i ing about the scientific Principles underlying it, but | found a place here, as it is working between Berlin and PR 
ке 010 read any of the more advanced text books, It is to burg, but possibly, at the time of preparation of a Mok, 
«ш readers that the work under review is addressed, and in the system had not got regularly to work. Considerab б T 
J ways it will bə found oxcellently adapted to its Purpose. | is given to telegraph cable working, and comprises an accoun 
0 reader need have any fear of encountering mathematical | of S. G. Brown’ relay. Telephony, in its modern aspects, 
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inclusive of long-distance equipments of Pupin coils and wire- 
less telegraphy, is presented to the student in attractive and 
instructive form. The book is profusely illustrated, and its 
usefulness to the student of telegraphy is thus enhanced. It 
can certainly be recommended. 


Olive's Mathematical Tables. Edited by WILIA Bniods. (London: 
W. B. Clive.) 1s. 6d. 2 
This volume constitutes yet another addition to the Uni- 
versity tutorial series, and will prove exceedingly useful to the 
student who wishes to gain a superficial and equally transitory 
knowledge of mathematics. It is explained in the sub-title 
that the tables have been “specially designed for rapid and 
accurate calculation,” but it is not easy to discover in what 
way they are superior to other tables in this respect. There 
is, certainly, a device for correcting differences, so that the 
fifth figure may be obtained with greater accuracy, but the 
use of this entails expenditure of time and labour which the 
candidate who is “cramming” for an examination can ill 
afford. If problems have to be solved with a higher degree of 
accuracy than is possible by the aid of five-figure tables, then 
recourse should be had to seven-figure tables. More than half 
the book is devoted to explanations and a brief review of the 
theory and practice of logarithms and trigonometric functions. 
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THE DECKER PRIMARY BATTERY.* 
| BY PROF. FRANCIS B. CROCKER. 


Construction and Operation.—The battery to which I refer has 
been developed during the last two or three years by Mr. F. A. 
Decker, of Philadelphia. It is of the two-fluid type with zinc lates 
immersed in dilute sulphuric acid and graphite plates in a solution 
of sodium bichromate and sulphuric acid. The materials and 
chemical action are, therefore, similar to those of other batteries, 
the original features being found in the construction of the parts and 
the manner in which they are put together. The size and number 
of plates employed in each cell depend upon the current required, 
but ordinarily there are two or three flat zinc plates about 5} in. 
wide by 9j in. high, each weighing about 1 lb. Each zinc plate and 
the dilute sulphuric acid surrounding it are contained in a flat 
porous cup. In order to form such а cup two unglazed earthen- 
ware plates with thickened edges and diagonal strengthening ribs 
are shaped separately in steel moulds, a special clay mixture 
being employed to obtain any desired porosity. These plates 
are made extra thick to prevent warping in burning and 
produce true flat surfaces and straight edges. They are then 
united to form a flat cup, after which it is ground down 
on each surface to the desired thinness. In point of fact the finished 
walls are very thin, so that light will show through them, which 
enables the degree and uniformity of thinness to be readily deter- 
mined. The grinding operation involves little time or skill, being 
performed by half-grown boys. In this way a flat porous cup is ob- 
tained perfectly true on all sides and with walls much thinner than 
could possibly be made if it were attempted to form a complete 
cup in the first place. At the same time this cup is amply strong, 
no breakage being found to occur even in automobile service. The 
exceeding thinness of the walls of these cups tends to reduce the 
internal resistance to a minimum for any two-fluid cell, and the fact 
that these walls are true permits the graphite and zinc plates to be 
placed close together, and thus to minimise the resistance. By actual 
test the resistance is only 0:018 ohm for а cell of the kind described 
with two zinc and three graphits plates, all connections and the 
resistance of the plates themselves being included. | 

The negative plates are of graphite, being corrugated so as to 
offer large surface for the free action of the depolariser, and also 
provided with thickened edges and diagonal ribs to give them 
strength as well as to decrease their electrical resistance. 

The space around the porous cups and graphite plates is filled 
with the depolariser, consisting of a solution of sodium bichromate 
mixed with sulphuric acid, which is introduced into the containing 
vessel of hard rubber, as explained later. To supply dilute sulphuric 
acid to the porous cups each one communicates, through а small 
opening at the bottom, with a conduit in the base of the containing 
vessel. The openings of the two porous cups are respectively con- 
nected to these outlets by means of vulcanised joints free from 
leakage or acid action. The conduits leading to the various cells 
are branches from the main conduit that extends the entire length 
of the containing vessel under one side. The depolarising fluid is 
supplied by a similar set of conduits, but in this case it is sufficient 
to have one simple outlet im each cell. It is objectionable to have 
direct electrical connection between the various cells through the 


* Abstract of a Paper read before the American Electrochemical 
Society, October 8, 1906. 


shown by te:ts made personally by the writer. 
described, having two zinc and three graphite plates, was discharged 
for a period of 5} hours at 24 amperes, the external potential falling 
from 1:9 to 1:8 volts. 
hours at an average voltage of 1:78, or 218 watt-hours. The cell 
was then shaken so as to stir the liquid, and gave 24 amperes for 
53 minutes longer. 
exist in electric vehicles, boats and train lighting. The total 
output, therefore, was 147 ampere-hours at 1:684 average voltage, 
or 247°55 watt-hours. Ав the complete cell weighed 16 Ib. 14 oz., 
including all solutions, connections, &с., the output was 147 
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liquid contained in these conduits because a certain short-circuiting 
or leakage of current would occur. This is reduced to an insignifi- 
cant amount in the Decker battery by making the branch conduits 
of considerable length and small cross-section. The two outlets in 
each cell which supply the two porous cups with dilute acid are 
connected to the main conduit by a branch conduit extending 
across the cell. Similarly the outlet that feeds each cell with 
depolariser is connected by a branch conduit to the main conduit 
on the other side, In this way the total length of the liquid con- 
nection between the cells is made very considerable. The main and 
branch conduits with their connections to each other and to the 
cells and porous cups are composed of hard rubber all vulcanised 
together, forming what has been aptly called an irrigation or drain- 
age system, since it performs both functions. e several cells 
that make up the containing vessel are also vulcanised together, so 
that the battery with all its cells, conduits and porous cups, con- 
stitutes one substantially integral mass with no loose joints or parts. 
The graphite and zinc plates as well as their connections are also 
held very firmly in place so that the battery as & whole may properly 
be claimed to be an integral structure or unit. 

The electrical connections in batteries have always been a source 
of much trouble, being difficult to make and still more difficult to 
maintain because of the corrosive action of the liquids. In the 
Decker battery the connection to each graphite plate is made by 
a brass screw extending several inches into its thickened upper 
edge. When the plate is in place this end of the screw passes out 
through & hole near the top of the containing vessel, being held 
firmly by & nut on the outside. The connection to the zinc plate is 
made by means of a long tapering zinc plug inserted in a zinc block, 
enabling the plate to be readily renewed, at the same time making a 
good mechanical as well as electrical joint. This zinc block is held 
in place by a screw passing through the wall of the containing 
vessel with its head outside. The carbons of one cell are con- 
nected together and to the zines of the next cell by a brass strip 
placed under the nuts and heads of the screws. We see, therefore, 
that connection is made to the graphite plate (impregnated with 
paraffin along its upper edge to make it impervious) iy a long screw 
embedded in it and giving extended contact surface. The zine 
plate, plug and block being all of the same material are free from 
voltaic action and all the rest of the connections, including those 
between the plates of each cell as well as between the cells, are 
external to the containing vessel. Hence, all trouble is avoided 
from corrosion, loose connections, or poor contacts of any kind, 
this statement being borne out by experience. It is this care as to 
correctness of design and perfection of details that frees this type 
from the serious defects in structure and operation that have charac- 
terised primary batteries for 106 years. | 

The two fluids are caused to run into or out of the battery by 


connecting the two main conduits, already described, with two 
supply tanks by means of rubber or lead 
being provided with a socket or nipple to w 
The fluids may be caused to flow b 

and lowering the supply tanks. A neat method is to force air into 
the supply tanks, thereby driving the liquids into the battery, 


pipes, each main conduit 
ich the pipe is attached. 


y a pump or syphon or by raising 


allowing them to run back by gravity. 


Results.—The results obtainable from the Decker battery are 
A cell of the form 


In other words, the cell gave 126 ampere- 


This corresponds to the condition that would 


watt-hours per pound of total weight, which is an output about 
twice as great as that obtained from the standard types of storage 


battery now manufactured and used. To put these figures in 


simple form for ordinary business purposes, it may be stated that а 
cell weighing 17 Ib. gives 150 ampere-hours at an average of about 
17 volts, or about 250 watt-hours, which is equivalent to one-third 
of a horse-power-hour. The output is nearly 15 watt-hours per 
pound of complete. cell. 
In this connection it should be remembered, however, that the 
liquid constitutes only about one-half the total weight of the battery, 
hence it would be possible to carry in tanks an additional amount 
of solution equal to the weight of the battery, in which case we could 
obtain three times as much electrical energy with only twice the 
total weight. : In other words, the output would be 22:5 watt-hours 
per pound, which is about three times that obtainable from a standard 
storage battery. It would not be necessary to renew the zinos 
because they are sufficiently thick to be equivalent to three or more 
charges of liquid. 
A second advantage of the Decker battery compared with the 
storage battery in addition to this large saving in weight is the 
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ervice had to be perfecti trustworthy over the whole track, 
which meant — since Tx two stations were further than 18km. 
apart—that the receiver should respond at, at least, 9 km. distance. 
It was, nevertheless, necessary to avoid & long air wire on account 
of thé involved nature of the railway service. Instead of that 
arrangement, a permanent top gear confined to the roof of a single 
carriage had to be designed. The sending apparatus Was placed in 
a signal box, and the air wire consisted of about 60 metres of wire, 
supported horizontally on insulators on the telegraph poles at a 
distance of 80 cm. from the 


ordinary telegraph wire. The аши sss " 
apparatus was connected by & VA 


А PROTECTIVE DEVICE AGAINST ACCIDENTAL 
SPARKING IN WIRELESS TELE-MECHANISMS.* . 


BY E. BRANLY. 


A wireless. telemechanical operation is in general carried out by 
means of two electric cireuits—(a) the circuit of the system sensitive 
to the waves (coherer or other indicator), which includes the movable 
coil of the relay; (b) the working circuit, closed by the contact of the 
relay when the sensitive system is actuated by a spark. This second 
circuit includes electromagnets and a local battery, and governs the 
operation. ў : 
- Accidental sparks may be rendered harmless in two ways, either 
by a rigorous gyntonisation, which ensures that the sensitive system 
does not respond to a fortuitous wave-length, or by &n opportune 
breaking of the working circuit, which ensures that the conduotivity 
of the coherer does not bring about the operation. | 

Neither of these two methods of preservation would be effective 
against a disturbing exploder emitting a constant succession of 
sparks. Even with a perfect tuning the ишш apparatus may 
succeed by changing its syntonising elements an passing by in- 
sensible gradations through the resonance peculiar to the two 
corresponding stations. Under such circumstances all wireless 
telegraphy or telemechanism becomes impossi 

As regards purely accidental disturbing sparks, neither of the 
two methods ensures an absolute protection, but pravtically anfficient 
solutions are possible. 

I utilise the second method, operating by a break iù the working 
circuit, for a new method of preservation. When accidental 
spark has acted upon the coherer circuit and the relAy has been 
brought into play, the working circuit is kept open бу в special 

leo 


wire about 12 metres long to 
the railway metals, which 
acted as an earth. The receiv- 
ing air wire was of phosphor- 
bronze tape, and was carried 
round on porcelain insulators 
on the roof of the carriage, ав 
shown in Fig. 1. At the end 
of the carriage it was carried 
down to the primary of the 
oscillation transformer of the 
receiving apparatus, and, con- 
tinuing, was finally connected 
to the frame of the carriage. 
The advantage of this arrange- ИТ R EM 
ment is that when for any Е | 

reason—such, for instance, as 
rusty raile—the earth connec: 
tion becomes imperfect, then 
the frame of the carriage acts 


| == 


as a balancing capacity. The S interrupter which forms the essential feature o the protective device. 
receiving apparatus itself Was Ета, 1.—PosrTION OF CONDUCTOR Description of the Interrupter.—The interrupter consiste of a 
of the ordinary coherer and 4р EARTHING ARRANGEMENT ON wheel turned by а motor of sensibly constant speed. The edge of the 
relay type, and is shown in CinRLAOE. wheel is of non-conducting material, but for very narrow conducting 


Fig. 2. The primary coil b of 
the oscillation transformer had 
an inductance of 28,000 em.; the secondary, or resonator circuit 
d, had an inductance of 288,000 cm. and capacity of 40cm. The 
relay i was of 30,000 ohms resistance, and was operated by a dry 
cell in series with the coherer f. The whole apparatus was contained 
in a box, and this was suspended on a partition of the carriage. 


patches which serve to close the working circuit by transversely 
connecting two flexible parallel brushes. The patches are nearly 
equidistant, and we may suppose there are five of them (the security 
increases in а measure with the number of patches). 


Mechanism of Operation.—The operation is set going by means 
of a cam worked by the interrupting wheel, and making a revolution 
at the same time as the wheel. Before every movement of the 
wheel the cam is below one of the arms of an actuating lever, and 

the brushes touch one of the patches, which I shall call the first 
‘| patch. A spark passing at any instant impresses the coherer the 
relay works the contact, and the contact closes the working circuit. 
Through the armature of an electromagnet which forms part of the 
working circuit the motor is started, and moves the wheel. As 
soon as the wheel begins to turn the working circuit is opened, 
since the brushes pass along the insulating portion of the rim. If, 
when the second patch passes under the brushes, there is no spark, 
a pin stops the wheel and the motor, and by a mechanism worked 
by a special circuit the cam, after having made one-fifth of a revo- 
lution, is automatically and suddenly brought back under “ arm 
of the actuating lever, as before it began to revolve, The initial 
state is thus completely re established. 

When a spark passes at the moment of the contact of the brushes 
with the second patch the wheel continues revolving without & 
stoppage, and the cam accomplishes another fifth of a turn. If 
there is no spark at the third patch, the motor stops, and the initial 
state is re-established, and so on. At the passage of the fifth patch, 
if the sparks have passed at the proper instants efore, and if a fifth 
spark passes, the wheel and the cam continue to revolve. After 
completing a turn, the cam arrives at a point above the arm of the 
actuating lever, instead of below it as at first. It knocks against it 
and makes it swing. This brings about a contact which leads to the 
execution of the operation. After this the cam is brought back 
automatically to its starting point by the same mechanism as in the 
previous returns. The wheel stops in a position where the brushes 
rest against a patch, and it remains there until a new spark passes. 
Everything is ready to commence over again. 


Explanation of the Preservation.—To bring it about that the 
operation considered should be provoked by an accidental set of 
sparks, it is clear that these sparks must pass precisely at the five 
contacts made in the working circuit by one revolution of the wheel. 
Under ordinary circumstances such a contingency is infinitely 
improbable. 

Let us suppose, in fact, that a wheel 10cm. in circumference 
makes one turn in 20 seconds, and let us give to each of the patches 
a width of 1mm. Then the accidental sparks will have to be five 
sparks passing in five very short intervals, having a duration of 
sith second each. Besides, according to the conditions of prob- 
able local perturbations, one may modify the length of a turn 
or the number of patches. 


Fic, 2.—CoNxECTioNS or RECEIVING STATION. 


It was found that the proximity of the receiving air wire to the 
roof of the carriage had no appreciable harmful effect. It was 
found, however, that to increase the distance from the telegraph 
wires of the air wire at the sending end involved a diminution in 
the strength of the signalsreceived. With the dispositions described, 
the signals received on trains travelling either way was perfect for 
all distances less than 12 km. 

The writer concludes by describing some observations which show 
that a telephone wire crossing the path of the main telegraph wires 
at right angles carries away from them an appreciable amount of 
the energy of the waves they guide. 
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Use of the Device.—This apparatus may be adapted to any 
actuating device by inserting in the working circuit the elec- 
tromagnet which governs the motion of the interrupting wheel. 
In particular, by using the distributing shaft previously described,* 
one may bring about each of the successive Operations in the 
time interval indicated by the automatic telegraph, by emitting 
a continuous jet of very closely joined sparks. The total duration 
of the shower of sparks is here about 20 seconds for each opera- 
tion. Itmust exceed 16 seconds, and fall short of 86 seconds. One 
may thus bring about operations with perfect eafety without inter- 
ference by accidental sparks. А 

The operation requires thus some time, but this may be reduced 
by careful construction. 

The first model of this difficult apparatus has been successfully 
constructed by M. Chellier, an electrical ergineer. 
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and record the variations in strength of the continuous train of 
waves. In the second cage, since with varying wave-length the 
number of waves received in the same time varies, the telephone 
effect would depend on the period of the received waves. 


In the author's experiments a singing arc in hydrogen (continuous- 


formed the primary Of & small Tesla transformer. By suitable 
tuning a quietly burning high-tension flame arc se veral centimetres 
long could be maintained between the terminals of the Tesla second. 
ary. Usually instead of the flame arc, an oscilloscope vacuum 
tube, O in Fig. 1, was used, with advantages to the tuning. 


EXPERIMENTS IN WIRELESS TELEPHORY.+ 


BY ERNST RUNMER. 


The author, referring to Poulsen's successful production on a 
commercial scale of high-frequency undamped electrical oscillations, 
expresses his opinion that wireless telephony has entered upon а new 


vacuum tube was examined Receiver 


affected the strength of the ii ‚ 
oscillations in the oscillation D Detector. P- Telephone. 
circuit, just as desired. Very Fio. 8. 


of apparatus, the effects were due to & combination of both the pro- 
cesses—alteration of strength and alteration of period of the oscilla- 
tions—mentioned above. When the high-tension flame arc was 
used instead of the oscilloscope tube this are emitted loudly and 
distinctly the words spoken into the microphone. 

The next step was to replace the Tesla circuit by an open radia- 
ting circuit (Fig. 2) and to erect a receiver (Fig. 8). The electrolytic 
detector proved to be better than a loose contact detector. It was 
found that with an air-wire 1:5 metres long speech could be trans. 
mitted loudly and distinctly a distance of more than 80 metres. The 
author n by registering his opinion that transmission over 
several kilometres should soon be possible. i 


M = Microphone. O= Orcillogcope. 
Fic. 1. 


epoch of development. Of course for several years past the utility 
of undamped waves, if they could be obtained, has been clear, for the 
waves need only bave the speech modulations stamped upon them 
in some way that can be read in the telephone at the distant re- 
teiver, and the problem is solved. 

Taking the sender as consisting of a closed oscillation circuit 
round which the undamped oscillations flow, coupled with an open 
radiative circuit tuned to it, then two distinct methods can be pro- 


CORRESPONDENCE. 


ON AN IMPROVEMENT OF THE BLONDEL BIFILAR 
OSCILLOGRAPH. | 
TO THE EDITOR OF THE ELECTRICIAN. | 


SIR: I have only just had the opportunity of reading a 
article on a new form of oscillograph published in your issue 
of September 21st last by Mr. David Ramsay. 

I am grateful to the author for citing my name in conneo- 
tion with the principle of the instrument. But, as under 
similar circumstances (see The Electrician, January 15, 1904, 
p. 499) I gavo a bibliography of my numerous publications on 
the subject, I feel it necessary to remind you that in 1893 I 
not only suggested a principle and theory, but clearly described 
the bifilar oscillograph under this very namo, coined by 
myself (Comptes Rendus, 1893, Vol. CXVI., pp. 502 and 748), the 
only difference with the bifilar oscillograph described by Mr. 
Duddell four years later (The Electrician, 1897, September 10th) 
being that my wires were round instead of being flat. Mr. 
Duddell himself in this Paper acknowledged my prior invention 
in the following terms :— | 

“Of all the instruments which have so far been mentioned 
the best results have been obtained by M. Blondel's osctllo- 
graph or some of its modifications. In the original Paper 
describing this instrument, M. Blondel, when discussing the 
available methods, suggests that a d'Arsonval galvanometer 
at the rece; lor might be used if reduced to its bifilar suspension ; and й ts 

СЕТЕ would, if in series with а telephone and cell, perceive | this suggestion which is the basis of the present insirument, 
: omptcs Rendus, March 20, 1905, е ` The writer having at his disposal, through the 1 а. 
гасќед from the Elektrotechnische Zeitschrift, November 15, 1906. | Prof. Ayrton and Mr. T. Mather, a large amount of da 
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M 


ШИ 


Sender 


М = Mic:ophone. 
Ето. 2. 


ang of influencing the electric waves by speech. The one method 
А cauzo еп to alter the strength of the oscillations without 
eith ad к Period; the second is to cause alteration of the period, 
strength | 9 Open or of the closed circuit, without altering the 

of the oscillations. In the first case the sensitive detector 
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obtained by them when working on this subject in 1895-96, 
he determined to try the experiment of making an instrument 
on the lines laid down by M. Blondel, and the present instru- 
ments are the result of this experiment.” 

It is only some years later that the makers of the Duddell 
oscillograph, probably for commercial reasons, have ignored 
my name in connection with the apparatus. 

I had, moreover, some months ago, in dealing with another 
similar instrument, the opportunity of getting the most able 
opinion of the renowned patent lawyers, Lyons and Bissing, of 
Washington, on my 1893 description, and it reads thus :— 

' We have now read your communication to the Academy of 
Sciences, as published in the Comptes Rendus of March 23, 
1893, and we find that in that communication you describe 
with sufficient clearness a bifilar galvanometer consisting of 
two wires carrying the current to be measured, placed in a 
magnetic field, and having a little mirror attached to their 
centres. We believe that any person skilled in this art who 
would read your communication to the Academy would be able 
to construct such a galvanometer without trouble. He would, 
of course, without hesitation put the two wires under some 
normal tension, and he would use any metal of sufficient con- 
ductivity for the wires. But from that part of the description 
he would not learn that the vibrating system has to be damped, 
and particularly would he not learn that it has to be damped 
by immersing it into a viscous fluid. But this he would learn 
from the following portions of your communication wherein 
you describe a third type of galvanometer constructed with a 
movable rod (barreau mobile). There you emphasise tho 
necessity of damping, and you really describe in broad terms 
a box of ebonite filled with a damping liquid. 

“ Any person skilled in the art would know that if damping 
is necessary for one form of a vibrating system it would also be 
necessary for another form of a vibrating system.” 

The following is a list of comparative dates of Mr. Duddell’s 
publications and my own, showing clearly my priority in the 
evolution and applications of the oscillographs :— 


DuppELr. 
Electrician, 


. BLONDEL. 
First description of | Comptes Rendus,Vol.XLVL, | The 
Sept. 10, 1897. 


oscillographs (bifi- March 6, 1893, p. 502. | 


lar type included). 
First theory of the | Ibidem, Vol. XLVI., р. 748. 


oscillographa. ; 
First oseillographie Lumière Electrique, Bept. 
ter- + 


None. 


Proc. Inst. El, Eng., 


16, 1893 
study of the February, 1899. 


nate-current arc. Comptes Rendus, Dec. 12, 


1898. 
First complete oscil- | | Eclairage Electrique, Dec, 
lographic study of 


14, 1901, 
an alternator. 

First description of | ( Eclairage Electrique, May 
the construction of 8, 1902. The Electrician, 
oscillographs with | | German patent, Feb. 1,( | Sept. 21, 1906. 
independent sup- 1902. | 
ports and oil case. 

First application of 
oscillographs {о 
the study of micro- 
phonic currente, 

Complete theory cf 
the bifilar oscillo- 
graph. | 


From these citations it is easy to conclude that, in the samo 
way that all modified d'Arsonval galvanometers have received 
the name of the first inventor together with the name of the 
improver, the first pattern of Duddell oscillograph must, for 
scientific probity's sake, have been termed a “ Duddell- Blondel ” 
oscillograph. 

But now it appears, from the interesting article of Mr. 
Ramsay and from the illustrations included therein, that a new 
pattern of oscillograph is constructed under the name of Mr. 
Duddell, presenting the following characteristic features (I 
quote the text) :— 

All the working parts are enclosed in a strong metal case, 
which has iron pole-pieces let into the sides to concentrate the 
magnetic field. This case is filled with the damping oil, and is 
provided with an oil-tight lid. The two vibrating systems are 
also quite distinct from each other and can be removed inde- 
pendently for repair. Anyone who has endeavoured to re-sus- 
pend vibrators of the double high-frequency type will realise 


Comptes Rendus, Nov. 11, Proc, Inst. El. Eng., 
1901. 1903, 


Eclairage Electrique, Aug. | None. 


29, 1903 


what a great improvement Mr. Duddell has introduced in this 
new simple vibrator." | "A 

Evidently the writer of the article, whose good faith is not 
doubted, was ignorant of the fact that the inventor of this great 
improvement was not Mr. Duddell, but myself, and not in 
1906, but in 1901, and that every Blondel bifilar oscillograph, 
as well as monofilar oscillograph, made or sold from 1902 up 
to now, has been made precisely so, with wires fixed on sepa- 
rate little frames, provided ordinarily with pole-pieces and 
immersed in an oil box. (For instance, a duplex oscillograph 
of this pattern was presented in 1903 to the Physikalisch 
Technische Reichsanstalt.) This “great improvement” had 
been, moreover, publicly described and illustrated in the follow- 
ing numbers of Z'Eclairage Electrique, Vol. XXXL, No. 18, 
May 3, 1902, and Vol. XL., No. 31, July 30, 1901, as well as 
in the Journal de Physique, Vol. I., 1902, and in the illustrated 
price list of the maker of my instruments (Mr. Dobkévitch). 
The following passage of this price list is particularly interest- 
ing to quote in reference to the above quotations: “ All our 
Blondel oscillographs are constructed according to the same 
and essential following principle : The magnets are unmovable, 
the vibrating armatures are separately suspended on removable 
frames which are easily changed. To that purpose cach 
vibrating band is stretched on a metallic supporting stem 
between two edges acting as easels and provided with a tensor 
spring adjusted by a screw and nut. This support is intro- 
duced in a tube (or an oil case) containing oil for damping, fixed 
to the magnets and provided with a lens. Thanks to this 
method of construction, entirely new, it is not only possible to 
control the position of the armature in three directions—viz., 
height, horizontal and vertical angular positions (that which 
makes it possible to bring the luminous spots instantly to the 
desired points on the glass scale)—but also one can easily 
repair and replace the bands separately and without any diffi- 
culty. These advantages amply justify the apparent compli- 
cation of this arrangement, which is a result of many years of 
practical work, and which can alone make easy the employment 
and the repairs of the oscillographs,” 

The words underlined were in italics in the illustrated notice 
from which this is quoted, and, moreover, are only a passage 
reproduced from my articles of 1902, cited above. It would 
be difficult to pretend now that the importance of the separate 
armatures was not then sufficiently emphasised. The more 
so since this method of construction was made by me the 
object of some patents, and specially claimed as an important 
new improvement for every kind of oscillographs, bifilar and 
monofilar. For instance, in my French patent 809,060 of 
March 16, 1901, the claim 3 reads as follows : ** In these appara- 
tus and in every other kind of oscillographs, a particular 
method of construction consisting of an oil case containing & 
removable supporting frame, on which are stretched, under the 
action of one or more springs, one or more bands of iron or of 
any other metal, the said case being provided with a glass 
window, and eventually with small polar projections of iron, 
in order to concentrate the field, the case or support being 
besides susceptible of displacement in height and of two 
Augular displacements." 

My German patent Kl. 21e, No. 127,848, of June 5, 1891 
(issued under the name of my patent agent, Mr. Scherpe), has 
only one claim, as follows: Mirror galvanometer, oscillo- 
graph, &c., in which the vibrating system, controllable in its 
sensitiveness, is contained in an oil case provided with a lens, 
characterised by the device that the vibrating system is 
stretched on a separate supporting frame, that is sunk in the 
oil case, for the purpose of removing this frame easily and 
without disturbing the sensitiveness." Figs. 7 and 8 of this. 
German patent, as well as Figs. 11 and 12 of the above-cited 
French patent, show very clearly a bifilar band suspended on 
the removable frame, this band being stretched by a spring 
placed above the frame; a similar frame with a spring placed 
underneath, exactly as in the recent so-called Duddell galvano- 
meter, is described and illustrated in the above-cited articles, 
more precisely in L'Ecairage Electrique, Vol. XL., p. 168, 
Figs. 1-2 and Vol. XXXI., p. 49. 

I hope that, after considering this very clear statement and 
proofs of prior invention, the makers of the so-called Duddell 
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oscillograph will take a little more care of my scientific rights 
(and in France and Germany of my patent rights), and will 
call hereafter their instrument, if not a Blondel, at least a 
Blondel-Duddell oscillograph. In the long run nothing can 
prevail against justice and truth, the more so before a scientific 
public. Putting an English name on a Frenchman’s invention 
and improvements could not any where be considered as a show. 


ing of scientific probity, but it is now a very poor showing of 


the exalted “ entento cordiale " towards a Frenchman who did 
long ago effectually show his sympathy towards English elec- 
trical engineers by being, for more than 12 years, a foreign 
member of their Institution. 

Believe me, dear sir, with many anticipated thanks, yours, &c., 


Paris, Nov. 26. A. BLONDEL. 
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ELECTRIC POWER FOR THE RAND. 
TO THE EDITOR OF THE ELECTRICIAN. 
Sir: It is exactly 12 months since the leading features of 


the scheme of the African Concession Syndicate for the utilisa- 
for the purpose of supplying the 
electric power 


tion of the Victoria Falls 
mining properties of the Witwatersrand with 
were made public. At that time it was stated by one of the 
promoters that he was “absolutely satisfied that their scheme 
would be able to compete successfully with power produced 
from coal at any price,” 4d. per unit being named as the price 
at which it would be possible to sell the energy to the users on 
the Rand situated some 700 miles from the source of generation. 

Two main points of criticism were made. In the first place 
it was pointed out that the heavy cost of transmission would 
entirely nullify the cheapness attendant upon generating the 
electrical energy by water power. The transmission line was 
to be some 700 miles in length, passing through a wild un- 
settled country and necessitating annually such heavy expense 
for patrolling and maintenance that the cost of the electrical 
energy delivered on the Rand would far exceed that at which 
it could be generated from coal on the spot. In the second 
place it was urged that the operations of the Rand Mines 
Were such that any cessation of the supply of power to the 
mines would cause heavy financial losses, and that the mine 
owners would not be prepared to depend for their supply upon 
such a transmission line with its attendant risks of breakdown. 

Twelve months have passed away, and the engineers of the 
Zambesi scheme have had full opportunity of considering and, 
if possible, of combating these criticisms, It is, therefore, 
somewhat surprising to find that in the manifesto issued by 
them last week not a single figure is produced to show that 
the criticisms of a year ago were ill-founded. No information 
i8 vouchsafed as to the cost of the transmission line and as to 
the estimated annual expense of patrolling and maintaining it. 
Until very solid figures under each of these headings be forth- 
coming the criticisms of a year ago must be deemed to be 
standing in full force. | 

. The manifesto gives prominence to the names of high scien- 
tific authorities who, however, would hardly claim to be abso- 
lute authorities in commercial matters. Obviously there are 
circumstances under which the transmission of a vast quantity 
of electricity for 700 miles might be scientifically possible but 
commercially unsound, Indeed, the man in the street, who is 
aware that by means of cables under the Atlantic electricity is 
conveyed for telegraphic purposes from London to New York, 
would be quite prepared readily to admit that a certain por- 
tion of the electrical energy delivered to the electric lines at 
Victoria Falls would make its appearance in Johannesburg, 
though the route traversed reached a length of 700 miles. 

с Tactical engineers who desire to confine the scientists’ 
opinions within the bounds of commercial possibility must 
check all such transmission schemes by a comparison of the 
FW of the electricity delivered from a distance with that of 
i ectricity produced on the spot. -Much use is made by the 
Nn South Africa Co. of tho example afforded by the 

абага Falls, but the illustration is a faulty one, since over 
м т cent. of the electrical energy produced at N iagara Falls 
it lised within easy distance of the works. If, nolens volens, 

à sound proposition that wherever extensive water power 


is available electri | ; 
à distance of rioa! energy can be delivered 
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tion why the Niagara Falls works, situated in the State of 
New Vork, do not supply New Vork city, where there is a 
consumption of electrical energy greater than in any other city 
in the world. The answer to the question is that it is found 
that the cost of transmission over the 480 miles from the 
Niagara Falls works would result in the electrical energy 
being delivered in New Vork at a much higher price than that 
at which it is possible to produce it in New York itself by 
means of steam-driven plants, in spite of a price for coal much 
higher than that in the Transvaal. 

Investors, therefore, bofore embarking their capital upon a 
scheme for the transmission of electricity a distance of 700 
miles, will have to be convinced that the electrical energy so 
conveyed will be delivered on to tho Rand at a much lower price 
than that at which it can be produced by works favourably 
situated in the Transvaal. 

In this connection it may be again pointed out that the 
eminent experts who have been consulted by the company 
have confined themselves entirely to the scientific point of 
view, and not one of them has pledged himself to the com- 
mercial feasibility of delivering the energy from the Falls to 
the Rand mines with a profit, having regard to the necessity 
for competing with the low power costs which the mine owners 
have succeeded in attaining with their own plant. 


From the investigations which I made during my visits to 
Johannesburg last year I am convinced that works situated at 
Vereeniging, about 85 miles from Johannesburg, where coal 
can be obtained from the neighbouring pits, and where water 
for condensing purposes can be drawn in abundance from the 
Vaal River, would generate electric energy at a price much 
lower than that at which it could bo delivered from the Zam- 
besi, and with a much greater assurance of continuity of supply. 

This last point is one of great importance, as it is obvious 
that a line 700 miles in length through a wild, sparsely peopled 
country might be subject to frequent breakdowns. What are 
the means which the company propose in order to secure con- 
tinuity? In the first place the hydraulic works are to be in 
duplicate. The one works will be erected at Victoria Falls 
and the other in the Transvaal, the proposition being to operate 
the Transvaal works by means of a second-class miniature 
“ Victoria Falls” created by pumping water from a lower 
reservoir to a higher one, both reservoirs being situated at the 
Transvaal end of the transmission lino. 

In the case of the Zambesi Victoria Falls there is, of course, 
no time at which the supply ceases, but in the case of the pro- 
jected artificial Transvaal Falla" the water when turned on 
will only fall for twelve hours, and the emcee who are re- 
sponsible for this scheme are optimistic enough to suppose that 
in the majority of cases a breakdown of the tranemission line 
will be repaired and the supply from the Zambesi Victoria 
Falls restarted within this time. To guard, however, against 
the contingency of the cessation of supply lasting moro 
than 12 houre, the engineers intend to provide another 
string to their bow by laying down in the Transvaal 
works with gencrating plant of like capacity to the hydraulic 
plant but driven by steam. The investor, by this time, will, I 
think, wonder whether he will ever get an interest upon 
capital which has to be so considerably augmented by making 
duplicate and triplicate provisions against breakdowns, and 
whether the idea of creating duplicate“ Victoria Falls” in tho 
Transvaai and their accompanying hugo reservoirs above and 
below is really one in which his capital can be safely invested. 


I believe I am right in stating that the company actually 
propose to locate the upper reservoir 600 ft. above the lower 
one. It would therefore appear that the projected artificial 
Transvaal Falls are to be almost double the height of tho 
Zambesi Falls, a proposition which does strike one as some- 
what daring and unique in the history of engineering. 

It may be taken for granted that the lower reservoir would 
have to be of the same capacity as the upper one as it cannot 
be presumed that any water would be allowed to run to waste 
in a country where 38. 6d. per 1,000 gallons is the charge for 
water made by the Rand Water Board. The зарою of 
open water in the Transvaal goes on at the rate of about 72 in. 


i i le contents of a shallow 
economically to | per annum, and that being so the who tor | 
700 miles, I venture to ask the pertinent ques- ' reservoir of a depth of 10 ft. would pass away in evaporation 
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in the course of 20 months. A constant supply of make-up 
water would, therefore, be required. In order not to have to 
rely upon the Rand Water Board with its prohibitive price of 
38. 6d. per 1,000 gallons, the supply would doubtless be drawn 
from a river and a location found where natural bluffs of the 
requisite height permitted the construction of the upper reser- 
voir the requisite 100 ft. or so above the lower one. 

Those engaged in the making of dams and reservoirs will be 
able to work out approximately the cost of these huge works, 
but enough has been said to show that the plan by which the 
company propose to guard themselves, for 12 hours at a time, 
against breakdowns of the transmission line from the Zambesi 
will bea very expensive cne, and it will add considerably to 
the cost of the electric energy delivered to the Rand, especially 
when the cost of lifting millions of gallons of water to the 
height of 600 ft. be taken into account. 

-Then, again, there is the proposed steam plant to act as a 
further reserve, the capital charges upon which would still 
further burden the cost to consumers. It is true that the 
company claim that by the provision of the duplicate water 
power in the Transvaal they would be able to do without the 
expense of keeping the boilers of the steam plant under steam ; 
but what can be thought of a proposition which involves keep- 
ing the steam works unstaffed for weeks together, always on 
the presumption that the breakdowns on the transmission line 
would not occur more frequently, the only alternative being 
to incur the expense of keeping up the full staff idly waiting 
for the transmission line to break down. 

To form the proposed new steam reserve station apparently 
the company propose to take over one of the mines generating 
works already in existence and at the present time supplying 
a limited group of mines. This station to be enlarged, appa- 
rently to a capacity of 20,000.kw., is intended to give imme- 
diate supply to those mines whose owners may otherwise put 
down their own'electric plant. This step seems to me to be 
unsound, The raison d'étre of any scheme for supplying the 
Rand with cheap electric power is the fact that the works in 
existence are so badly located for their supplies of coal and 
condensing water as to be operating at unduly high costs. To 
perpetuate this state of things by enlarging any one of these 
works is surely a step in the wrong direction. 
- Take, for instance, the very simple item of water for condensing 
purposes. It goes without saying that chekp generation could 
only be attained by the use of large «е of plant working 
condensing. The advisers of.the British South Africa Co. 
appear to share this opinion, for I notice that in May last an 
application was made to the Rand Water Board for a supply 
to works of which they contemplate the purchase. The price 
quoted was 3s. 6d. per 1,000 gallons plus 10 per cent. The 
quantity required at the start was stated to be 157,680,000 
gallons per annum, increasing to a larger quantity as the 
business increased. It is true that a reduction to 9s. per 1,000 
gallons is contemplated next year, but be the price 88. 6d. or 
8s., these inland works would start with an extra burden of 
over £20,000 per annum, increasing by £20,000 per annum 
for every important addition to the works. 

At every turn, then, the scheme of the British South Africa 
Co. involves extra costs of delivering the electrical energy 
to consumers, and it is not surprising that they are to be 
called upon to pay a much higher price than ‘was at first 
contemplated. 

From the published account of the recent interview with 
Mr. H. Wilson Fox I see that the company expect to be able 
to supply when their scheme is fully developed at a price 
which will represent a saving to the mine owners of 40 per 
cent. upon the £30 per horse-power per annum which is 
deemed to be the present cost of power. On the basis of a load 
factor of 50 per cent. this figure is equal to 1:329d, per unit, 
whereas I am able to state, from what I learnt on my two visits 
to the Rand last year, that it will be necessary to supply at 
less than 1d. per unit to make it worth while to the mine 
owners throughout the Rand to substitute electric power for 
steam power. 

If the Rand mineowners are willing to pay the additional 
price to cover the extra cost of the British South Africa Co., 
well and good; but, after all, the business of supplying elec- 
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tricity to the Rand will fall into the hands of those who are 
prepared to offer the consumers the lowest price. 

In my opinion, and in the opinion of a number of other 
engineers, there can be no question that the works which are 
to be erected at Vereeniging will have no difficulty in selling 
energy at a price with which the Zambesi scheme cannot 
possibly compete.— Yours, &c., ROnkRT HAMMOND. 

Westminster, Dec. 4. | 


А NEW TYPE OF CONTINUOUS CURRENT DYNAMO- 
ELECTRIC MACHINE WITH COMMUTATING POLES. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: In a series of articles (to be continued) published in 
the Elektrotechnische Zeitschrift, pp. 256, 375, 444, 1,127, I 
discuss the usual intermingling of fictitious and real quantities 
in commutating problems, and the .confusion and errors 
resulting therefrom. 

In this respect Mr. V. À. Fynn's communication, p. 238, in 
your last issue under the above heading, is of some interest in 
showing once more to what erroneous conclusions the usual 
way of considering such matters leads, Neither in Fig. 2 nor 
in Fig. 3, p. 238, does there exist a cross-flux along the 
path C'; this is only fictitious, and therefore all Mr. Fynn’s 
deductions from this are without real foundation. 

Moreover, the division of the main field poles has been 
proposed several times and tried long ago (see, for instance, 
*" Dynamo-electric Machinery," by S. P. Thompson). All such 
arrangements have been abandoned as entirely uscless, for, of 
course, means to prevent a non-existing cross-flux must be 
useless. There is no cross-flux in a properly-designed dynamo, 
but there are cross ampere-turns, which act to distort and 
throttle the main flux. Also the generally accepted “ com- 
mutating field " is not real, 

To deal fully with these matters, in all their consequences, 
is impossible in a few words, so I must beg to refer Mr. Fynn 
and other readers who may be interested in these subjects to 
my above-mentioned articles in the E. T. Z., and to two other 
Papers, the second of which is now about to be completed.— 
Yours, &c., C. L. R. E. MENGEs. 


Villa Mar, Scheveningen, Dec. 3. 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR: Adverting to the abovo remarks submittel by Mr. 
C. L. R. E. Menges, I should like to say that I am fully aware 
of having based my considerations on at least partly fictitious 
conditions., Quite recently the distribution of the magnetic 
flux in continuous-current dynamos was discussed at length in 
the Elektrotechnische Zeitschrift, and I think it is fair to conclude 
from this discussion that the splitting up of the flux into its 
components, which is the method I have adopted, is quite 
permissible and leads to results which are quite accurate 
enough for all practical purposes. | | 

From what Mr. Menges has said so far I have no reason to 
believe that my conclusions are in any way fallacious ; I may, 
however, alter my mind when the Papers to which Mr. Menges 
refers have been published and I have had an opportunity of 
studying them. I am well aware of the pioneer work done 
by Mr. Menges in this particular line, and I look forward to 
the disclosures he is about to make. I would add, however, 
that if we wish to be strictly correct we ought never to men- 
tion magnetic lines or speak of a magnetic flux; all that is 
fiction, and the magnetic potential is what we ought to work 
with. We do not do so for some very good reasons. If in 
the contributions of which he speaks, Mr. Menges deals with 
magnetic fluxes we may very possibly find that when all is 
said and done he actually arrives at the same results as I do, 
but reaches them by means of a different train of thought. 
As long as one deals with fictitious conditions that sort of 
thing is very apt to happen. | 

Mr. Menges has seemingly overlooked the fact that already 
on the fourth line of my contribution I have stated that the 
field structure I make use of is a known one. I cannot agree 
with him that it is entirely useless ; there are, of course, many 
practical instances to the contrary.—Yours, &, 


London, Dec. 5. V AL. А; FYNN. 
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PARLIAMENTARY NOTICES. 


We conclude this week the particulars of notices of applications to be 
made to Parliament and to the Board of Trade in the next session in 
regard to electricity supply and traction schemes, &c. "The total number 
of bills and provisional ordera is less than 100, against 156 last year, tho 
company schemes showing a drop of nearly 50 per cent. 


ELEcTRICcITY SoPPLY PROVISIONAL ORDEBS. 

McnicirPaL.—Bo'ness, Cork (Rural Council), Govan, and Stoke-on-Trent 
(extension to Fenton). 

Comrantss,—Electrical Distribution of Yorkshire (for Pontefract), 
Mutual Electricity Supply Co. (Henley-on-Thames); Rhymney Valley & 
General Electric Supply Co. (for Gelligatr and Rhigos. Mynyddislwyn and 
Beddwelty) ; G. Balfour (for 5 ; Curran Bros. (for Carrickfergus) ; 
Scottish Central Electric Power Co. (for Falkirk, Larbert, &c.) 
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PARLIAMENTARY INTELLIGENCE. 


— — 


Royal Assent.— Royal assent has been given to the Metropolitan 
Electric Supply Company's Act, 1906. 


LEGAL INTELLIGENCE. 


— ee 


Attorney-General v. Mersey Railway Co. 


The Court of Appeal (Lords Justices Vaugban Williams, Moulton and 
Buckley) delivered judgment on Tuesday in this appeal of defendants 
from a judgment of Mr. Justice Warrington (reported in our issue of 
March 16) restraining the company fiom running omnibuses in connec- 
tion with their railway service. The arguments 
were delivered about a month ago, and, in giving 
jadgment, 

Lord Justice VAUGHAN WILLIAMS said that 
it was impossible to go behind “Ashbury Railway 
Carriage Co. v. Riche and “The Attorney-General 
v. G.E. Railway Co.” He did not like the applica. 
lion of the settled law to the present case. No 
one would, in his opinion, be hurt by the running 
of the motor omnibuses for the convenience cf 
those who had travelled, or proposed to travel, as 
passengers by the railway which ran under the 
ersey. Nor was public convenience inter- 
fered with because these motor carriages carricd 
passengers who were travelling for intermediate 
distances on the route to and from the railway 
station to and from the point in some district to 
which the motor omnibus carriages respectively 
ran. It was difficult to avoid the conclusion 
that Birkenhead Corporation had been actuated | 
rather by a desire to gain an advantage over -| 
a company which was competing with tte - 
municipal trading of theCorporation than by any | 
sense о! public convenience or publio welfare. 
Could the Court, in the light of the previous 
decisions, regard the running by defendants of 
ап which carried no small number of passengers, of whom a consider- 
: Y . were passengers not boarding or alighting at stations 
sy 9 company, as the doing of something consequential on or 
m ental to the business of a railway company or the exercise by 
5 company of its statutory powers! He thought not. He thought, 
5 the Court ought, before confirming the order for the 
Junction, to give defendants every facility for so modifying the mode of 


running their omnibus system as to bring it witbin their statutory powers. 


oo ише MOULTON said it could not be denied that defendants’ 

and he worked in all eesential respecta as an ordinary omnibus service, 

tat ons ai oe oompany should gre an undertaking modifying 

i i e carri a n the railway. 

Ms ноо BUCKLEY concurred. R y 

iid ter discussion, it was arranged that the question of the undertaking 
e question of costs should be mentioned next Wednesday. 


Postmaster-General v. King. 


In the City of London Court on Tuesda 

is acti ; y Judge Rentoul, E.C., heard 
ая hich was brought for the recovery of £5. 10s. for a second 
client bad the te charges and for calls, Defendant’s solicitor said that his 
want it telephone for cns year and paid the charges. He did not 
year The Jus re, and he gave verbal notice to discontinue at the end of the 
sued Í е telephone had been disconnected from his shop, and yet he was 

I. ог ће second year's rent, 
defendat tea ee Solicitors’ Department of the G.P.O.) said that 

карары чак given no written notice, as required by the agreement, 
on, and the lore the first year was up, therefore the agreement went 
removed y were claiming for the second year's charges, but they had 


the tele hone 3 
second year's i connection because defendant had not paid the 


Judge REN TOUL said no doubt the agreement had been carefully pre- 
pared by the official lawyers of the Government, but he could not under- 
stand the claim being made as the telephone had been cut off. It appeared 
to him that if the agreement was for one year no notice need be given at 
the end of the first nine months that it would come to an end at the end of 
the year. No notice at all, in fact, it seemed to him, need be given. The 
Postmaster-General wanted defendant to pay for probably 11 months' 
telephone when he bad never had it; and yet it was by the act of the 
Postmaster-General that the defendant was deprived of the service, not 
defendant's own act. The agreement seemed to him to be unreasonable. 
No clear reason had been given why the telephone should be cut off and 
at the same time charged for. He was obliged to give judgment for 
defendant, and leave the Postmaster-General to apply for a new trial, it 
so advised. He could not understand a man's telephone being taken 
away and his still having to pay for it. 


Llanwrst Electricity Co.—Marriott v. Jones.—This case cime 
before Mr. Justica Neville on Tuesday on a motion for judgment in a 
debenture holder’s action. It was stated that negotiations for the pur- 
chase of plaintiff's interest had failed. There were 44 first mortgage 
debentures of £100 each and a receiver had been appointed. His Lord- 
ship made a declaration of charge and directed the usual accounts and 
inquiries to be taken. 


AN ELECTRICAL DYNAMOMETER. 


The accompanying illustratiox represents a very convenient form 
of apparatus for determining the brake-horse-power of high-speed 
motors, such as petrol engines. "The principle adopted —that of 
mounting the field frame of a dynamo in bearings so that the 
torque between it and the armature can be counterbalanced by a 
weight on a lever arm—is of course by no means new, having been 
known in the laboratory underthe name of the Brakett dynamometer 
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ELECTRIC DYNAMOMETER FOR Testixa HIGH SPEED ENGINES. 


forsome years. The advantages, however, over theold-fashioned Prony 
brake, especially at high speeds, are not as generally recognised as 
they should be. With the Prony brake the slightest variation in cool- 
ing or lubrication changes the coefficient of friction of the brake 
on the rim, causing continual oscillations of the lever which render 
the taking of readings very difficult. The efficiency of the dynamo 
does not, of course, enter into the determinations, as the torque ig 
measured entirely mechanically. The apparatus has also the advan- 
tage that the absorption of power takes place in the external circuit, 
so that difficulties of water cooling are obviated and the most 
delicate adjustment of the load, to keep the beam floating, may be 
made. It is also convenient in cases where an external supply is 
available to be able to start up the engine by using the dynamo as 
a motor. Also the energy produced during a long test may be use- 
fully applied instead of being entirely wasted. In place of the 
weighted lever being used to measure the torque, a hydraulic 
dynamometer can be used so that readings can be made with an 
indicating or recording-pressure gauge. : 
The firet industrial application of this apparatus was made in 
1901 by Commander Krebs at the Panhard and Levassor works, 
and since then over 100 machines, rauging from 2 to 150 H.P., 
have been supplied. In the works mentioned 21 machines of 
various sizes are now in use, and the saving effected by utilising 
the current produced during the brake tests to which all the engines 
turned out are subjected is said to have covered the first cost. T е 
apparatus is manufactured by M. Hillairet HOgust o P M i té 
Persan, and the sole agents for this country are essrs. Mo 


Callow & Co., of Ipswich. 


P 
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ADJUSTABLE LIGHTING FITTINGS. 


The need for a type of fitting 
an 
a ves real one in the general use of electric light. 


is extreme 

uired direction. 
and extensible fittings and double-pole switches was given in 
London last week before a number of members of the technical 
press, and the chief features of the devices were afterwards point d 
out to us by Mr. John Dugdill, of Failsworth, Manchester. 
The designs include an adjustable pendant, a universal ceiling 
fitting, a focussing extensible pendant, several patterns of wall 
brackets, a universal bench standard, &c. The main feature of the 
series is & double-pole switch and cord absorber which is employed 
in the pendants, brackets and standards. This device is contained 
in a porcelain body which serves to support the switch drum, and 
the terminals for the incoming wires. The switch itself is an 
ebonite cylinder, with flanges at each end, mounted on a spindle 
and controlled by a spring which tends to wind up the barrel. On 
the outside of the flanges are copper springs which revolve 


- DUGDILL’S ADJUSTABLE PENDANT BRACKET with Knuckle Joint and Swivel, 
which admit of the Lamp being turned and set in any desired position. 


with the barrel and engage with similar springs fix 

ed to th 
Богосав body. These springs are во contrived that during Sue 
revolution they are separated and the circuit is broken (when 
raising the lamp attached to the flexible cord), and during the next 
Ma ution in the opposite direction they are brought into contact. 

: arrangement provides for the lighting of the lamp when the 
P ч pue down and its extinction when the lamp is raised 
е iod e я: In some fittings the cord is exposed as in the 
with М all joi t and in others it is passed through a tube fitted 

e brackets are provided with a patent swivel join i 

вота the knuckle to be turned without. straining the н 
а во without slacking back of the nut controlling the degree of 
tig dm of the joint. We illustrate one of these fittings herewith. 
Ne ave had the opportunity of testing several sample fittings and 

ey answer promptly to all adjustments made, while they also 
remain rigid in the position in which they are set. 

In the December issue of ‘‘ The Electrician " Industrial Supple- 


i „ next week, we shall describe these fittings in 


which can be made to take up 
desired position with the slightest adjustment has always been 
There are & 
great many instances in which an adjustable bracket or pendent 

ty useful for directing the rays of a lamp in any re- 
A demonstration of Dugdill's patent movable 


LIGHT RAILWAYS. 


During the past month 15 applications for light railway orders 
were lodged with the Light Railway Commission, compared with. 
10 in May last and 17 and 18 respectively in November and May of 
1905. The total mileage of proposed new lines is 20}, and the 
estimated cost is £168,802 (exclusive of equipment), compared with 
49} miles and £457,366 in May. We give below a list of the 
electrical schemes :— 

Clacton-on-Sea and St. Osyth (extension—2} miles); promoters, 
Clacton-on-Sea and St. Osyth Light Railway Co.; engineer, J. Rassell; 
agents, Burchell, Wilde & Co. 

Maidstone Corporation (extension—1} miles); promoters, Maidstone 
Corporation; engineer, S. Sellon; agents, Sharpe & Co. 

Portsdown and Horndean (extension — 8 mile); promoters, 
Light Railways (Electric) Co.; engineer, J. Glenn; agents, 
Morris, Crisp & Co. 

Llandudno and Colwyn Bay (extensions, &o.—54 miles); promoters, 
Llandudno & District Electric Tramway Construction Co.; engineers, 
Harper Bros. & Co.; agents, Paines, Blyth & Huxtable. 


Hampshire 
Ashurst 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
APPOINTMENTS VAOANT AND FILLED. 


À mains superintendent is required at the Perth Corporation 
electric lighting, tramway and power station. Applications to the 


burgh electrical engineer and tramway manager (Mr. John Lam- 
bert) by Dec. 15. See an advertisement. 


Three junior engineers are required as switchboard attendants at 
the Cleveland & Durham Electric Power Co.’s Grangetown-on-Tees 
power station. Wages £1 per week. Applications to the Secretary, 
Hintons'-buildings, Middlesbrough. See an advertisement. 

A senior lecturer and demonstrator in electrical engineering is 
required at University College, Nottingham. Salary £200, rising 
to £250 per ennum. Applications by Dec. 22. See advertisement. 
_ Electrical instrument makers are required as improvers by a firm 
in the South Midlands. See an advertisement. 

A salesman is wanted for the London export department of a large 
firm of continental manufacturing electrical engineers and con- 
tractors. See advertisement. 

A professor of pure and applied mathematics is required at the 
University of Otago, N.Z. Salary £600 per annum, with a half- 
share of the fees. Particulars from the High Commissioner for 
New Zealand, 13, Victoria-street, London, S. W. 


Lancaster Council have appointed Mr. W. T. Charlton as tramway 
traffic superintendent. 


Mr. J. Dennis Coales, B. Se., A. M. I. E. E.., of University College, 
Nottingham, has been appointed senior lecturer and dem onstrator 
in electrical engineering at the University of Birmingham. | 


EDUOATIONAL NOTICES. 

4 Merchant Venturers Technical College (Bristol).—The annual 
distribution of prizes will take place at the Victoria Rooms on 20th 
inst. The master ofthe Society of Merchant Venturers will preside 
and Prof. Michael E. Sadler, M.A., will distribute the prizes. 

Borough Polytechnic. —Lord Monkswell will distribute the 
prizes and certificates to the students at the Borough Polytechnic 
Institute, London, S. E., on Tuesday, Dec. 11, at 8 p.m. 
I. C. O. Shoreditch Technical Institute.—As there are 46 entries 
in the Electrical Instrument Making class in this institute, it has 
been decided to hold an additional class on another evening. 


Acton.—An inquiry will shortly be held into the application of 


the Council to borrow £20,000 for extensions of the electricity 
undertaking. 


Aston.—On Wednesday the Council decided to apply for sanction 
toa loan of £7,000 to defray the cost of laying foedo cables, &c., 
> connection with the supply of electrical energy for traction in 

"The Electrol 

e Electricity committee reported that the demand for lighting and 
1885 ge diem 3 a marked upward tendency, the 1 a during 
Th nth of October being equal to 662 8 e. p. lamps and 31 K. P. of motors. 

e maximum lighting and power demand up to date has been 800 kw. 

i о Tuesday the Council appointed а sub-committee con- 
rei of the chairman of the Electric Light committee (Mr. Hatt), 
the Mayor, the ex-Mayor and Councillor Titley to make inquiries 
into the financial standing of the syndicate which recently offered to 
Du gy the electricity undertaking of the Corporation. The 
РМ pura a acquired the rights and undertakings of the Somerset 
Cor e rict Electric Power Co. and the Western Electric Distributing 
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lines between the mains and his premises and pay rental for 
timing and measuring instruments installed, i alpin 

Under existing lighting rates all consumers pay a flat rate of 4d. per 
unit, and this figure may be regarded as an average of the cost of the 
supply, plus an allowance to represent the value of any profit made upon 
the ghting portion of the business. Bearing in mind that the whole (1 
the capital and standing charges are borne by the peak of the load, it 
follows that the long-hour consumers at present bear a disproportionate 
amount of those costs, and after a consumer has made use of hig maxi- 
mum demand for between two and three hours per day, he has dis- 
charged his liability on account of capital and stand-by charges, and the 
balance of energy consumed should be supplied at a much reduced rate 
based upon the cost of coal, oil, wages, &c., only. It is proposed that the 
consumer shall, during each half-year, pay 7d. per unit for so much 
electricity as would be required to keep the number of lamps registered 
alight for 1824 hours, which is equivalent to one hour per day during the 
14 тш that the balance of all electricity consumed be supplied at 

А unit, 

The means proposed is, Mr. Blackman considers, the most satisfactory 
method of reducing the price to a more equitable figure to the long-hour 
consumer generally. The system is a safe one, as it is impossible 
for any consumer to get tbe benefit of the low rate of 14. per 
unit until after having disposed of the bulk of this capital and 
stand-by charges under the initial 7d. rate. The adoption of the two-rate 
system should carry with it an indicator rental of £1 per annum, and 
after having once changed from one system to the other & consumer 
should make no further change for twelve months, and should bear the 
whole cost of the change. One advantage of the two-rate system is that 
it does absolute justice between one consumer and another as based upon 
their load factors, and a small consumer has the same opportunity of 
earning a rebate as a large one. It is anticipated that for the first year 
not more than about 150 consumers would avail themselves of the two- 
rate tariff, and the reduotion in revenue to them might amount to about 
£3,500 for the year, less £645 already allowed in special discounts, or 
£2,855 net decrease, but this loss would be counterbalanced by extra con- 
sumption during the day-time. | 

Amongst other suggestions made by Мг. Blackman are that the rental 
for fuse boxes should be abolished, that the free lamp supply should be 
extended by giving sufficient lamps to enable replacements to be made 
after 500 hours’ instead of 1,000 hours’ use. The cost of the free lamp 
supply last year was £1,002, which expenditure would be doubled in the 
event of the adoption of this recommendation. Dealing with the rates 
for power, he suggests that it may be advisable to adopt the plan usually 
followed in other towns, of allowing a power consumer up to 5 per cent. 
of his maximum demand for lighting and charging for the current for 
such lamps at the ordinary power rates. 

Burton-on-Trent.—An unopposed inquiry was held on Tuesday 
into the application of the Corporation for sanction to borrow 
£4,000 for electric lighting extensions. 

Carnarvon.—It has now been discovered that it is unnecessary 
for the Council to promote a bill for the confirmation of their agree- 
ment with the National Electric Construction Co. as to the erection 
and maintenance of electricity supply works. It will be remem- 
bered that the Council applied for an additional loan, which was not 
granted because it was thought by the L.G. Board that the agree- 
ment with the company was, in consequence of the judgment in the 
Sudbury case, ultra vires. Negotiations ensued between the Cor. 
poration, the Board of Trade and the L.G. Board, with the result 
that the promotion of a bill is rendered unnecessary, the depart- 
ments having found that the agreement was not on all fours with 
that at Sudbury. We may add that this opinion is in accordance 
with the view we have always taken of that case, and we regret that 
an attempt has been made to extend the principle of the Sudbury 
judgment to cases which have but little analogy to it. 


Coventry.—O wing to increase of business the directors of the 
Coventry Electric Tramways Co. have decided to enlarge their 
generating capacity by 800kw., instal additional condensing 
plant and superheaters and purchase six additional cars. The matter 
has been placed in the hands of the consulting engineer (Mr. I. E. 
Winslow), 30, Broadway, Westminster. | 

Dewsbury.— The Council give notice of intention to lease certain 
tramways within the borough to the British Electric Traction Co., 
who will pay an annual rental of £672. 


Dublin.—On Monday the Corporation were recommended by 
the Lighting committee to revise the terms and conditions of the 
appointment of Mr. Mark Ruddle, city electrical engineer. 

a letter Mr. Ruddle drew attention to the increased duties and 
responsibility cast upon him by the carrying out under his direct super- 
vision of all new works and extensions of the electricity system. Mr. 
Ruddle claimed that he had hitherto carried out these increased duties 
to the satisfaction of all concerned, and he asked for a continuance of 
that fair play and equitable treatment which he had hitherto experienced 

ir hands. . 
à Мк Danik moved, ав ап шешш uw m salary of the city 

rical engineer be increascd from о : . 
P Bisa considered the propon in the гарон M ey: Mr. Ruddle 
n n eve 1,000 of profit was & reasona . 
gone division мер was lost by 31 votes to 18, and the report 
was adopted. | s 

Dunferniline.—On Saturday the Electric Light committee І i 

conference with Mr. G. Balfour, the new managing director 0 
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Fife Electric Power Co., as to the terms and conditions upon which 
the company would supply electricity in bulk. No definite arrange- 
ment was arrived at. 


Edinburgh.—The Traction Corpn. have offered to equip without 
charge л of rails of the Jouble track from the Mound to 
High- street with the Kingsland surface contact system, and propose 
that the Corporation shall invite any other company to equip the 
other pair of rails with any other system; that each company shall 
run one car up and down the hill, each Keeping to one track, and 
that the more successful competitor shall given the work of 
equipping the new routes. The Traction Corpn. claim that they 
can run their cars as cheaply as overhead trolley cars, and that they 
will use about 25 per cent. less current than any other surface 
contact system. { 

The Electric committee, accompanied by the consulting engineer 
(Sir A. Kennedy) and the resident engineer (Mr. Newington) in- 
spected|on Thursday last the electricity generating stations and several 
other places to obtain information as to how best water can be 
obtained for condensing purposes at the M'Donald-.road station. 

The Council view the expense of the Lochend Loch scheme with appre- 
hension, and other probable sources of supply are being considered. 
The party visited a piece of ground at Redbraes, and had under considera- 
tion a scheme for using the water in the Water of Leith sewer. Thecom- 
mittee also visited an establishment in Leith in which sea water is utilised 
for the purpose in question, but it is understood that any scheme of this 
kind is not seriously contemplated. 


Electrical Contractors’ Association.—A successful smoking 
concert was held by the above Association on Thursday last at 
Frascati’s, London. An attractive programme was gone through 
and much enjoyed. Mr. Frank Suter was in the chair, and during 
the interval took occasion to dwell upon the advantages of member- 
ship of the Association and exhorted those present who bad not 
already done so to join. The Association had, in the past, been 
able to greatly assist its members in giving advice and in securing 
recognition of their rights. 


Electrical Transmission in Workshops.—Mr. R. G. Mercer, of 
the British Westinghouse Co., lectured at the meeting of the 
Coventry Engineering Society on Friday on “ Electrical Transmis- 
sion in Workshops.” 

Mr. Мевсев pointed out that the electric motor could be used for 
driving machines of all descriptions ; the motor was so adaptable that it 
could be coupled or geared to any individual machine, or in the case of 
grouped drive could be belted to a line of shafting, and be fixed either on 
the floor, under the ceiling, or on either wall. The motor took up small 
floor space. It could be used to work individual machines on overtime 
without wasting power on idle machinery. The great advantage was 
the possibility of doing away with long heavy lines of shafting and belt- 
ing driven direct by one large steam or gas engine. There were іп many 
factories to-day small engines scattered all over the works which could 
be replaced by motors. There was no doubt the a.c. motor was far better 
than the d.c. motor, and he advocated the using of the squirrel cage 
induction motor; but for individual drive, when the conditions are of a 
definite character, and when the quality of material operated upon and the 
tool steel were not liable to change, the a.c. motor furnished an ideal drive. 
With regard to the lighting of factories, the idea that gas was superior 
to electricity as a light was fast disappearing. As to the best sources of 
supply, he.said there was no doubt that if they had a town's supply, giving 
‘edrrent.at a reasonable rate, it was far better to take that supply than to 
instal their own plant. The question of load factor was very important, 
and it was self evident that if they had 20 motors in a factory supplied 
from the main, and only one was required for use, they would only call 
for current for that particular motor, whereas for a private plant in! one 
ot two big units it was necessary to run those units to operate the one 
motor. i 


Erith.— On Monday the Council decided to increase the salary of 
the chief clerk of the electricity undertaking (Mr. F. Thos. Wood- 
ward) by £26 per annum. 


Hackney (London).—The Council are applying for a loan of 
£9,501 for flame arc lamps. | 


Hanley.—On Thursday last a conference took place between the 
General Purposes committee of the Council and Mr. G. Cornwallis- 
West, chairman, and Mr. J. J. Walklate, genera! manager of the 
Potteries Electric Traction Co., as to the construction of the pro- 
posed tramway from Hanley to Bucknall. 

The company are desirous of abandoning the line, owing mainly to the 
auosidence of the canal bridge, but the committee insist upon the com. 
pany carrying out the agreement to make the line. 


Hove.—Mr. Sims Williams held a Board of Trade inquiry at 
Hove on Saturday into the application of the Town Council to the 
Board for a reduction in the charge for electricity supplied by the 
Hove Electric Lighting Co. 

For the Council, Mr. S. R. EanLE raid that representations were made 
to the Board of Trade under the provisions of an indenture dated Dac. 8, 
1892, by which Hove Corporation (or their predecessors in title) trans- 
ferred to the company certain rights they had had for the supply of 
electricity under a provisional order obtained in 1890. The Corporation 
brought the matter before the Board for consideration as to whether 
the price of electric current in Hove ought not to be reduced under the 
conditions of that indenture. The Corporation’s rights under the order 


had been transferred for 42 years from the date of the transfer. The 
local authority had power to appoint an auditor, and Messrs. Price, 
Waterhouse & Co. now occupied the position. Clause 8 of the deed 
stated that the price to be charged by the company for energy should not 
exceed the rates mentioned in the schedule, provided that, if at any time 
after the expiration of 7 years from the date of the indenture the com- 
missioners made а representation to the Board of Trade that the com. 
pany during the 7 years then last preceding had distributed or earned 
profits sufficient to have enabled them to distribute dividends equal to an 
average dividend of 10 per cent. per annum, and by reason of which the 
price ought to be altered, the Board of Trade, if they thought fit (after 
an inquiry) might make an order varying the price or methods of charge, 
or substitute other prices or methods of charge. The Corporation had 
the right to purchase the undertaking after 21 years. A supplementary 
deed provided that the company should maintain and repair, and renew 
when necessary, buildings, machinery, &oc., for the purpose of supplying 
energy, and should in each year set aside ont of revenue not less than £200 
in the second year, not less than£400 in the third year, and not less than £600 
in the fourth and every subsequent year, and such sums not used in anyway ` 
were to be accumulated and used for maintenance, repairs and renewals 
in subsequent years. The dividends distributed during the last seven 
years (1889-1905) varied from 74 to 9 per cent. per annum. They did 
not proceed under the first part of the clause, but under the alternative. 
The Corporation contended that the company had earned profits sufficient 
to have enabled them to distribute dividends equal to an average annual 
dividend of 10 per cent. It was quite manifest that a companymight defeat 
both the spirit and intention of such an agreement by distributing any- 
thing short of a 10 per cent. dividend and carry the surplus to reserve. 
The company (he urged) had done something like that, but he did not 
suggest that they wilfully did it to evade the intention of the clause. He 
thought that it was unarguable that the dividends were to be on anything 
but the paid-up capital of the company. The reserve account at the end 
of 1905 amounted to £35,326, or very nearly half the paid-up share 
capital, and last year the directors proposed, after paying 9 per cent. 
dividend, to carry £3,250 further to reserve. The reserve fund was com- 
posed of two things—premiums on shares issued at a premium from time 
to time, which yielded a premium profit at £18,226, and the balance, 
comprised of sums transferred from profit and loss account, and (leaving 
out £8,250 for last year) that balance would be £17,100. 

Mr. Aubert W. Үүвох (Price, Waterhouse & Co.) gave evidence in 
support of the application. He admitted that allowance should be made 
for periodical renewals. Nothing specifically had been written off for 
depreciation. He had no standard to gauge whether the company's 
reserve was excessive or not. 

Mr. BaILHACHE, for the company, submitted that before any case arose 
for the interference of the Board of Trade, the company was entitled 
to charge 10 per cont. interest on not only the share capital, but 
also upon the amount from year to year standing to credit of reserve. 
Before it could be said that they had earned dividends sufficient to 
enable them to distribute 10 per cent. it was necessary that provision 
should be made for an adequate reserve fund, and the amount of that 
provision had to be deducted from the earnings of the company 
before they could ascertain whether it had earned sufficient to pay 
10 per cent. dividend. In considering the applioation they should have 
regard to whether the company paid, or had been in a position to pay, & 
dividend on the capital actually received by the company from the share- 
holders. The company must provide for the contingency of possibly 
living to scrap the plant, &c., at the end of 42 years; there was nothing 
written off for depreciation, the reserve covering that; and, apart from 
ordinary depreciation, wear and tear, there were very expensive and 
heavy renewals. He asked the Commissioner to rule upon the preliminary 
points that the petition was out of order. 

Mr. Е. R. Reeves, secretary of the company, gave evidence and main- 
tained that the sums set apart for probable loss of capital, &s., were nothing 
like 3 per cent. per annum on the capital expenditure and were moderate. 
The reserve fund was for all purposes. 

Col. R. E. Crompton, C.B., said the amounts set apart by the company 
out of profits were less than he would consider prudent. 

At this stage inquiry was adjourned. 


Islington (London).— The newly-elected Lighting committee 
is going fully into the details of the scheme adopted by the late 
Council in March last for the extension of arc lighting at an esti- 
mated cost of £21,000. Pending the inquiry tho committee has 
instructed the electrical engineer to proceed no further with the 
work except where cables have been already laid. 


Ilford.—The Council have obtained sanction to a further loan of 
£10,000 for electricity supply. 

Replying to some criticism of the electricity undertaking, Mr. T. PRTLror 
stated at the last meeting that the Council had paid £12,000 off capital, 
they had abolished meter rents, paid £920 for additional land out of 
profits, and not a penny had been paid out of rates towards either the 
electric lightiog or tramways undertaking. A reduction in the price of 
electric current was always followed by a reduction in the price of gas, 
and so the ratepayers gained in a two-fold manner. 

Java.—The Dutch “Bulletin Commercial” states that the 
Governor-General of the East Indies has granted a concession for 
the construction of an electric tramway from Bandoeng to Zandbay, 
province of Preanger. 

Leeds.—On Wednesday the Council approved of the proposed 
provisional order to authorise certain extensions of the tramways, &c. 

Liverpool.—The Council on Wednesday voted £10,000 for com- 
pleting and furnishing the new tramway offices in Hatton-garden. 
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Leyton Electric Tramways.—A dinner to celebrate the opening | years: machinery and instruments, £4,066, 15 years; house connections, 


of the Leyton U.D.C. electric tramways was given by the Council on £1,960, 12 years; and meters, £795, 10 years. 

Saturday last at the Great Eastern Hotel, Liverpool-street, London. Mr. Wurm THompson proposed that the recommendation be re- 
Councillor H. Heather was in the chair, and was supported by his | ferred back, 

colleagues on the сүп Council, as well as by many councillors Mr. Tuomas said that if the Council declined to grant the loan the 
from the adjoining borough of West Ham. The after dinner | borough council could borrow the money elsewhere ! 

speeches contained numerous references to the Prospects of early | After discussion the amendment was withdrawn and the recommenda- 
through running with the L. C. C. system. The toast list, which was | tion agreed to. | 


a very long опе, was relieved with several good songe, which Hammersmith Lighting Loan.—-The Finance committee also recom- 
і. рс ic d. 8 88, єз were mended that power be given to Hammersmith Council to borrow £18,985 


| | | : for the extension of their electric li hting undertaking. 
Leyton. —At the last Council meeting Councillor Mitchell asked Sir J. Benn moved that the 880 ена, һе Waere! back, on the 
the Electric Light committee to do their utmost to stimulate the | ground that no further borrowing powers should be given to the borough 
the demand for electric current for lighting and power. 


until there had been an inquiry into the extravagance of Hammersmith 
In reply, the Caamuax said the matter was causing anxiety to the com. 


generally, 
mittee. He shared Councillor Mitchell's views, and he regretted to see | Mr. H. P. Hanns protested against the way in which the business was 
that the consumption was not increasing. There were causes the com- 


being conducted that afternoon, which, he contended, was turning the 
mittee would have to find out. 1t ought to be publicly stated that the gas 


Proceedings into a roaring farce. 
company had powers to go into Property and instal various things and the On a show of hands the amendment was carried, and the recommenda- 
Council could not so. 


Liverpool and Aintree Electric Train Service.—The L & Y. 
Railway Co. inaugurated a new service of electric trains between 
Liverpool and Aintree on Monday. 


L. C. O. Electric Power Scheme. —A well-attended meeting of 


Tramways.— The adjourned report of the Highways committee reoom- 
mending the „ of capital sums of £190,070, £159,800, £15,000, 

e reconstruction of the tramways in Holloway, Hacknev, 
City and Bow roads was submitted and agreed to. i 


London County Council electric power scheme. 
Mr. G. BARTHOLOMEW, president of Poplar Borough Municipal Alliance, 
presided over representatives from 38 associations in London and 


engineer (Mr. W. H. Allen) by £50 per annum, with a further 
increase of £50 per annum when the undertaking showa a nett profit. 

Ludlow.—The formal inauguration of the electricity works took 
place on Tuesday. 

Maidstone.—A inquiry will be held to day (Friday) into the 
application of the Council to borrow £1,500 for extensions of the 
electricity works. 

The Corporation propose to proceed with the wo:k of constructing the 
Loose-road section of the Loose tramway extension during the winter, so 
ав to provide work for the unemployed without resorting to a relief fund. 


Malta.—The revenue from the electric lighting installation in 
Malta in 1905-6 was £17,468, compared with £1 7,020 in the previous 
year. Working expenses, including interest on capital, reserve, and 
making house service connections, was £12,548, against £12,654 in 
the previous year.. The total capital outlay to March 31 last was 
£67,444. 1,042,167 units were generated during the year, a slight 
decrease compared with 1904.5. К 

The Malta Telephone Exchange Co. has now 680 miles of wires 
working. 65 

Marylebone (London). — The Council deny the allegations of the 
L.C.C. that the electric ighting standards and refuges down the 
middle of Oxford.street are an obstruction, and assert that they are 
useful for regulating trafic. a 

Middlesex Tramways.—A start was made last week with the 
construction of the Middlesex Council light railway from Waltham 
Cross to Edmonton. 

Military Electricians.—The regulations as to tho seleotion of 
candidates for appointment as military mechanist-electricians in the 
Royal Engineers have been revised. : 

Mechanist-electricians are now formed by an amalgamation of the old 
list 'of mechanist-electricians with the staff for military telegraphs, the 
amalgamation being effected by the transfer of all warrant officers and 
senior non-commissioned officers on the staff for military telegraphs to 
the mechanist list as electricians (for telegraphs). Any non-commis- 
sioned officers of the telegraph staff not included in the amalgamation are 
to remain supernumerary to the establishment, being considered for ap- 
pointment to the mechanists’ list as vacancies oocur. When all suc 
supernumeries are absorbed the appointments as electricians will be by 
selection from a list of qualified candidates who have satisfactorily passed 
through courses of instruction at the School of Military Engineering, 
Chatham, and the Schools of Electrio Lighting at Portsmouth and Ply- 
mouth. Candidates who satisfactorily pass will be considered in their order 
of merit for appointment on probation as vacancies occur. First apppoint- 
ment to mechanist or storekeeper carries the rank of staff-sergeant, with 
promotion to quartermaster-sergeant after six years’ service, Promotion 
to warrant rank will in fature be on an amalgamate? list, to include all 
mechanists and storekeepers, but in selecting for the appointment of 
warrant officers due regard is to be given to individual service. . 

The examination of candidates for instruction as military mechanist- | 
electricians will be held as required at stations where there are applicants, | 
and due notice is to be communicated to all stations by War Office circular. 

The next examination ia to be held on. Api » 95 sol of Military Engl 8 
amo | i will be prepared by the Instructor in Elec ricity, Schoo ilit - 
be iei е Pwned and the periods of repayment should therefore Меен end will КА рр! of two parts—a qualifying part, consisting solely 
mains (£2,799 rechold property, £1,248, 60 years; buildings (£1,706), | of questions devoted to cleotrical matters of importance to defence, 

720), artesian well (excess cost) (£138), together £4,564, 30 ^ electrio lighting, and electrical communications for coast defence, which 


sition in the hope of securing its withdrawal.“ 
; Mr. Greener (Beckenham) moved ап amendment that the meeting 
eclined to commit itself to oppose the County County’s scheme in the 


London County Council.—On Tuesday the Finance Committee 
reported on an application by Islington Council for а loan of 


The application was in respect of (1) freehold roperty £1,248, (2 
(8) dE Works £1,706 and (3) machinery, mains, 1 rid As PAR, 
between 1896 & for work recently executed, £4,861 for work executed 
Which had b and Maroh, 1905, and as to £3,025 to cover expenditure 

т Sen incurred also between those dates upon wages (£2,699), 
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are of & tolerably simple nature, 80 that electricians may reasonably be 
expected to know these with absolute accuracy ; and a part intended to 
teat a candidate's general knowledge of electrical matters generally. 
Candidates who successfully pass the examination will be considered for 
instruction as mechanist-electricians, and will attend courses at Chatham 
and be attached to K (Telegraph) Company, R.E., which works in con- 
junction with the General Post Office. 


Mynyddislwyn (Mon.).— Before assenting to the a4 peepee of 
the Rhymney Valley Electric Supply Co.for a provision order, the 
Council have asked for particulars of the company's electric lighting 
scheme. 


Newcastle-on-Tyne.—The Corporation have decided to adopt 
electric lighting at the new baths and washhouses, current being 
supplied from the tramway power station. 


Norwich.—The city electrical engineer (Mr. F. M. Long) has 
succeeded in inducing the Electricity committee to adopt a decidedly 
novel method of charging for electric current. The system is to be 
an alternative to the present method of charging. The committee 
announce that users of electric light in private houses can avail 
themselves of an alternative tariff which they believe will prove of 
very great benefit to those who desire to have their homes well 
lighted. It willalso enable radiators and other electrical appliances 
t? be used with very little expense. Тһе tariff is as follows :— А. 
fixed charge per annum of 12 per cent. on the net assessment (in- 
cluding meter rent) and 1d. per unit for all current used. In all 
houses where the annnal eost under the present rate is, roughly 
speaking, more than 15 per cent. on the assessment (i. e., £6 for a 
£48 house, £7. 10s. for a £50 house, and so on), there will be an 
immediate reduction, and further, any additional current used will 
be all at 1d. per unit. 

As regards those who would get n> immediate benefit, it will, in 
nearly all cases, be found that, бу using more electric light апа less 
of other illuminants, the total cost of lighting will be less than the 
present cost of part electric light, part gas, and perhaps some oil 
lamps and candles as well, Among the many advantages claimed 
for the system are:—(1) The consumer knows within a very little 
what his electric light will cost ; (2) There will be no object in using 
gas, oil lamps or candles in certain rooms to save expense a8 with 
current at 1d. a unit a 16 c.p lamp can be burnt at half the cost of 
a single candle, and the cheapest thing to do will be to use electric 
light throughout; (8) Radiators and other electrical apparatus can 
be used off the same wires as the lights, and the expense of a sepa- 
rate circuit together with the rent of two meters is avoided. 

The new tariff will start with the new year from the date of the 
reading of the meter, and consumers who wish to avail themselves 
of same must notify the Corporation electricity works before the end 
of this year, otherwise it will be assumed that they wish to remain 
on the present tariff, The fixed charge will be divided into 4 per 
cent. for each winter quarter, and 2 per cent. for each summer 
quarter. It will not in any case be less than 108. for winter or Ds. 
for summer quarters. 

Where prepayment meters are used a rebate of 8d. will be made 
for every shilling beyond a certain amount in the quarter, thus 
giving users of prepayment meters practically the same advantages 
as other consumers. Radiators cannot be used with prepayment 
meters. The committee reserve the right to modify ‘he fixed 
charge for any special circumstances. In cases of houses '' free 
wired” prior to January, 1904, on the basis of 1d. per unit extra 
for all current used, consumers adopting the new tariff will be given 
the option of paying a rental for the wiring. 


The Corporatioa will let out radiators, irons, and small cooking 
appliances on hire. 


Obituary.—The death is announced of Mr. A. E. Lewis, business 
manager of the Ealing Corporation electricity department. Mr. 
Lewis entered upon his duties at Ealing on Sept. 1, 1901, coming 
from Stepney Council, where he had been accounts clerk in the elec- 
tricity department. | 

We regret to record the death in Paris, by his own hand, of 
M. Charles J eantaud, who was the constructor of the first electric 
automobile driven by accumulators, and was well known in Paris 
in connection with electric carriages. 


Oldham.— The equivalent of 89,363 8 c.p. lamps is connected to 
the mains. 


Otley.—The Council are applying for an extension of 12 months 
of their 1902 electric lighting order. 


Pembroke (Dublin). —An inquiry was held here on Tuesday into 
the application of the Council for permission to borrow £6,500 for 
extensions of the electricity undertaking. 

Evidence was given by Mr. J. C. Manty, clerk to the Council, and Mr. 
D. Ramsay, chairman of the Electric Lighting committee. The latter 
said there were 363 consumers, against 307 on March 31 last. They pro- 
posed to extend the mains to the boundaries of the township. 

The resident electrical engineer (Mr. Price) gave technical details. The 
capital expenditure in March last was £50,264, and after meeting all 
charges there was a deficit of £615. The Council proposed to supply 
electricity to artisans’ dwellings on the penny-in-the-slot system. 
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Personal.—As announced in our last issue Mr. C. D. Taite, 
borough electrical engineer at Salford, has resigned in order to be- 
come engineer and manager to the Lancashire Electric Power Co. 

Mr. Taite was appointed at Salford in March, 1901, coming from 
Southport, where he held a similar position. At that time the Frederick- 
road works were in course of erection, the only station then in use being 
that at Walness-road, which has since been dispensed with. The output 
of the works, which were started in Sept., 1901, has increased from 
750,000 to 12,000,000 units per annum. The cost of generation has been 
greatly reduced until it is now only slightly over 44. per unit, The 
capital expenditure has increased from £186,000 to £564,000, and the 
income from £10,000 to £76,000 a year; whilst the losses which occurred 
every year from the commencement of the undertaking until 1903 have 
now been replaced by a profit, which last year amounted to nearly £15,000. 
During Mr. Taite's régime the price of current has fallen from 33d. to 
18d. Mr. Taite has also rendered valuable cervice in connection with 
the tramways, and there can be no doubt (hat his departure from Salford 
will be a serious loss to the borough. When Mr. Taite was appointed he 
received а salary of £700 per annum, an income which has remained 
stationary, and it is no secret that Mr. Taite’s resignation is mainly due 
to the scant appreciation of his servicas by the Electricity committee. 
He will commence his new daties about the beginning of the New Year. 


Portrush.—The Council have entered into an agreement with 
Curran Bros. for the erection of electricity works for the supply of 
current for public and private lighting. 


Presentations.—The employés of the National Telephone Co. at 
Nottingham have presented Mr. E. D. Gledall, B. Sc., with a dress. 
ing case, on his departure for South America to take up a Govern- 
ment appointment in connection with wireless telegraphy experi- 
ments. Mr. Gledall gave two interesting lectures in the Mechanics’ 
Hall, Nottingham, on 23rd and 80th ult. on “Electric Wave Tele- 
graphy,” and a number of the employés of the National Co., 
together with the technical staff, were present on each occasion. 


On leaving for Ilford, Mr. Woolstencroft, tramway traffic superin- 
tendent at Oldham, has been presented by the staff with a marble 
timepiece and ornaments. 


Blackburn tramway employés have presented a gold watch to the 
general manager, Mr. J. H. Cowell, as a token of their esteem. 


The Swansea staff of the National Telephone Co. have presented 
a silver-mounted salad bowl and dinner cruet to Mr. McCahey, 
chief electrician, who is removing to Bristol. 


Racquet Court Lighting.—The squash racquet court at Lord’s 
Cricket Ground has now been lighted by Maxim are lamps to enable 
play at all hours. The arrangements were satisfactorily effected by 
Mr. Charles Bright, F.R.S.E., M.LE E. 


| Reigate.— The British Electric Development Co. have made pre. 
liminary surveys in connection with the proposal to construct elec- 
tric tramways in Horley, Reigate, Redhill and Purley. 


| Russo-Danish Cable.—In reference to the note which appeared 
in our issue for Nov. 9 (p. 148), relating to further concessions 
granted to the Great Northern Telegraph Co., we learn that the 
new cable between Russia and Denmark is to be completed by 
Sept. 14, 1907. The cable will be in two parts, one connecting 
St. Petersburg with Libau and theother joining Libau with Denmark. 


St. Pancras (London).—Last quarter the number of units sold 
was 1,388,875 (including 996,840 supplied to private consumers and 
385,476 for power), against 1,176,463 in the correspondin period of 
1905. The value of current sold for all purposes during the quarter 
was £12,795, against £12,685 last year. The number of consumers 
is 2,874, against 2,714. The Electricity committee announce that 
they will “consider the question of yellow flame arcs as soon as & 
satisfactory lamp of that description is on the market.” 


Secret Commissions.—The Secret Commissions and Bribery 
Prevention League has been formed for taking active steps to enforce 
the Prevention of Corruption Act, 1906, which comes into force on 
Jan. 1. A small interim working committee has been formed of 
leading City men, but ultimately it is proposed to appoint a council 
representative of all the principal occupations of the county and of 
Chambers of Commerce, &c. Particulars may be obtained from the 
secretary (pro tem.), Mr. A. E. W. Gwyn, 58, Coleman-street, E.C. 


Sidmouth. —The Council are negotiatin for the transfer of their 
electric lighting order to the Electric Supply Corpn. | 


Spain.—The Madrid “ Gazette for Nov. 25 announces an appli- 
cation by the Sociedad Tranvia de Cadiz & San Fernando y Carraca 
for a concession to convert to double track their existing single lines 
on the Tranvia Urbano de Cadiz. 


Switzerland. — Mr. J. C. Milligan, British commercial agent in 
Switzerland, in his report on the trade of that country for the year 
1905, sets out an informing list of manufactured articles of which 
there is a considerable annual importation into Switzerland, but of 
which the United Kingdom has only a small share. These include 
electrical apparatus, which is mainly supplied from Germany, British 
exports being on a declining scale, the average having been only 
9:6 per cent. for the past five years. The total value of the imports 
of these goods for 1905 was £145,700, of which the United Kingdom 
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contributed £1,900. In 1905 the exports of machinery for electrical TENDERS RECEIVED AND ACCEPTED. 

and other industrial purposes amounted in value to £2,292,000. ; "uem i 
It is noted that nearly all branches of the Swiss machinery in- Wigan Electric Hight and Tramways committee has accepted 

dustry were briskly employed throughout the year, and this par- the following tenders for 1907 :— 


British Westinghouse Co., Hirst, Nelson & Co., Dick, Kerr & Co., for 
tramear accessories; Bayley Steel Works, tyres ; Universal Mill Furnish- 
Ing Co. and L. Andrew & Co., rubber goods; Thompson & Co., Tickle 
Bros. and Park & Co., iron and steel ; John Wood & Sons and Tickle Bros., 
Iron castings ; Christopher & Co., malleable iron castings; W. H. Baker 
and Roger Bolton, brass castings; Malleable Steel Castings Co., steel 
castings ; Universal Mill Furnishing Co., A.E.G. lamps; Cryseloo (Ltd.), 
Cryselco lamps; British Insulated & Helsby Cables, paper-insulated and 
lead-covered concentric cables; Callender's Co., lead-covered twin cable ; 
W. T. Glover & Co, rubber-insulated cables, rubber-insulated lead- 
covered cable, double-cotton armature wire, armature binding wire, tele. 
phone wire and three-core rubber telephone cable; General Electric Co., 
Robertson lamps, telephones, workshop flexible and cotton and silk- 
covered flexible twin wires and general accessories; Estler Bros. and 
Watlington & Co., overhead materials; H. G. Mayer & Co., electrical ac- 
cessozies ; Amalgamated Dry Batteries (Ltd.), batteries; D. Grundy & Co., 
„ Thos. Tyldesley, gauge glasses ; W. H. Willeox & Co., general 
stores. 


Bermondsey (London) Council received the following tenders for 
110 yde. of 7/16 three-core rubber and lead-covered cable: British 
Insulated & Helsby Cables (accepted), £20. 138.; Callender's Co., 
£20. 19s. 7d. ; W. T. Glover & Co., £20. 19s, 7d.; Siemens Bros. 
& Co., £20. 19s. 6d.; Johnson & Phillips, £20. 19s. 7d.; St. Helens 
Cable Co., £20. 19s. 11d. Time of delivery varied from four days 
(the accepted tender) to 2} weeks. 

Amongst the tenders for general stores accepted by London 
County Council for the supply of electric fittings, lamps, cables, 
Ko., are: — British Insulated & Helsby Cables £217, Geipel & Lange 
£158, Heap & Johnson £162, Hooper's Telegraph & India Rubber 
Works £259, at schedule prices; Ruberoid Co. (Ltd.) £112 and 
Young & Marten £179. 

Walthamstow Council have accepted the following tenders: 
White, Jacoby & Co., for stripping and rewinding armature, £79; 
British Westinghouse Co., for two engine cylinders, £80; Gwynne's 
(Ltd.), 8in. centrifugal pump, £34; Tudor Accumulator Co., main- 
taining battery at sanatorium for 10 years, £28 per annum. 

Southwark (London) Council have accepted the tender of William- 
son Bros. for wiring the clock tower at Newington Butts at £15. 15s. 
There were seven tenders, varying in amount from the accepted to £25. 

Crompton & Co. have received a further order from the Great 
Central Railway Co. for six electric railway capstans for the docks 
at Grimsby. 

The Secretary of State for War has accepted the tender of 
Johnson & Phillips for supplying and erecting cables and boxes 
at the Royal Small Arms Factory, Enfield Lock. 

Bolton Electricity committee have accepted the tender of the 
Triumph Stoker Co. for the supply of two stokers, and that of the 
British Insulated & Helsby Cables for cables. 

Croydon Council have accepted the tender of E. J. Saunders for 
the construction of an underground sub- station at West Croydon at 
£193. 78. 4d. 

Derby Council have accepted the tender of Neville Bros. for 
vacuum drying and impregnating plant at £152 

Halifax Council have accepted the tender of R. Turner for 11 
tramcar roof covers, 

Stoke-on-Trent Town Council have accepted the tender of Ball & 
Robinson for erecting new boiler house at £255. 

Tunbridge Wells Council have accepted the tender of Strange 
& Sons for wiring St. John’s Schools at £23. 


ticularly applied to the steam turbine branch. 


Walthamstow.— On the recommendation of the electrical engi- 
neer (Mr. G. R. Spurr) the ‘Council have decided to advertise for 
(a) three boilers, steam piping, &c.; (5) three engines, condensing 
plant, &e; (c) Budae. 

The resolution passed in June with reference to making application to 
the L. G. Board for sanction to borrow £16,755 for additional plant at the 
generating station has been rescinded. Upon the acceptance of the 
tender for the plant, &c., before mentioned application is to be made to the 
L. G. Board for sanction to borrow the amount of such tender. Mr. Spurr 
submitted a scheme and estimate for lighting the Highams Park district, 
with provision for possible future extensions. Instructions were given 
for a canvass of the district. 


Worsley.—An electrical engineer is to be engaged to advise the 
Council on the proposed transfer of the Electric Lighting Order, 1901. 


Wrexham. — The Council propose to engage a consulting engineer 
to prepare a report upon the present condition of the electricity 
undertaking. 

York.—The Tramways committee recommend the Council to 
oppose the proposed bill for the acquisition and extension of the 
existing tramways, &c. 


— ee ee 
TRADE NOTES AND NOTICES, 


TENDERS INVITED. 


Islington (London) Lighting committee invite tenders for supply 
and erection of an electrically-driven fan. Specifications, &c., from 
the borough electrical engineer (Mr. Albert Gay), 50, Eden-grove, 
Holloway, N. Tenders to town clerk (Mr. Wm. F. Dewey), Town 
Hall, per street, London, N., by Dec. 28. See also an advertise. 
men 

Felicstowe District Council invite tenders for supply and erection 
of a switchboard. Specifications, &c., of the consu ting engineer 
(Mr. Reginald P, Wilson), 66, Victoria-street, Westminster, S.W. 
Tenders to the clerk (Mr. T. B. Jennings), Town Hall, Felixstowe, 

y noon Dec. 22. See also an advertisement. 

Belfast Tramways and Electricity committee invite tenders for 
L000 kw. steam dynamos and condensin plant. Specifications 
from the city electrical engineer, Mr. Victor А. H. M Cowen, 
M. I. E. E. Tenders to the town clerk (Sir Samuel Black), City 
Hall, Belfast, by 11 a.m. of Dec. 31. See an advertisement. 

E Corporation invite tenders for bitumen insulated feeder and 
ot cables. Specifications from the borough electrical engineer, 
т. 5. J. Watson, M. I. E. E. Tenders not later than noon Dec. 22. 

80 an advertisement. 


Launceston (Tasmania) Municipal Council invite tenders for 
Mee? of three-phase motors during 1907. Specifications from 
a John Terry & Co., 7, Great Winchester-street, London, 
Town н must reach the town clerk (Mr. E. W. Roacher), 
ment » Tasmania, by 4 p.m, Jan. 21. See also an advertise- 
a County Council want tenders by 10 a.m. Dec. 18 for 
Pp 5 about 4,000 tons of steel girder track rails and fasten- 
ae A "€ aud about 2,630 tons of steel slot rails and conductor 
all S Forms of tender, &c., from the Chief Engineer, County 
, Spring. gardens, S.W. 


een worth Urban District Council invite tenders for supply, 
ery and erection of water-tube boilers (two), and engine 
the Шы. and dynamos (one 815 kw. and two 45 kw.) Tenders to 
H erk, Mr. H. Ward, before noon of Dec. 15. s 
ay oe Urban Council also invite tenders for permanent 
Ы Construction and overhead equipment of Birchfield-road 
бы Tenders to Mr. Ward, before noon Dec. 12. 
nof. Corporation Want tenders by 10 a.m. Dec. 17 for construc- 
Mr Di Prground transformer chamber. Forms of tender from 
р : Dickinson, 1, Whitehall-road, Leeds. 
T am. 19 Mental Hospital Visiting committee want tenders by 
0 i ы. forlaundry machinery, electric motors, wiring, &c. 
ender, &e., from Borough Engineer, Town Hall, Croydon. 


B PAS 
for he UN District Council want tenders by 10 a.m. Jan. 1 
the electri oard and instruments. Form of tender, &, from 
пем engineer, Mr. W. J. U. Sowter, 


Utrecht (Holland ; 1 P EN 
trail and) City Council invite tenders for supply of open 
to Т ен electric tramway department. Tender., саана 
cations fron, nr: of the City of Utrecht, before Dec. 22. Specifi- 
9 Town Clerk's office, Town Hall, Utrecht. 


Water Puriflers.—Among orders recently received by the 
Paterson Engineering Co. for purifiers for power plant are the 
following :— 

Grease eliminator and make-up softener of 2,500 gallons hourly 
capacity for Coatbridge electricity works; through J. G. White & Co. for 
Para Electric Railway & Lighting Co., water purifier ; for Erith elec- 
tricity works, grease eliminator and make-up softener with quartz sand 
filter of 5,000 gallons hourly capacity. 


BUSINESS NOTIOES. 


Messrs. Neville & Co., insulation specialists and manufacturers 
of the “ varsulat " insulating varnishes, have removed to 11 and 13, 
Southwark street, London, S.E., and the firm will in future trade 
under the style of Neville, Williams & Co. Telephone 3356 Hop. 

Arrangements have been made for the amalgamation of the unde 
takings of Jessop & Appleby Bros. and the Glasgow Electric Crane 
& Hoist Co. under the style of Appleby, (Ltd.). 


i in G 144, St. 
Mr. P. J. Mitchell has opened an office in Glasgow (144, 
Vincent-street) to deal with Rateau patent exhaust steam utilisation 
plant. His brother (Mr. F. L. Mitchell) will be in charge. 
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Tom Reynolds and Herbt. W. Archer, electrical engineers, &c. 
19, High-street, Coventry, have dissolved partnership. Mr. Rey- 


nolds continues. 
BANERUPTOIBS, LIQUIDATIONE, &c. 

The trustee (Mr. E. L. Hough, Bankruptcy-buildings, London, 
W.C.) in the bankruptcy of Geo. W. Clarke, electrical engincer, 
1 Wood, Essex, and 117, Queen Victoria-street, London, E. C., 
has been released. 

The trustee (Mr. J. G. Gibson, Byrom. street, Manchester) in the 
bankruptcy of Ernst E. Donat, mechanical engineer, Ko., 21, Spring- 
gardens, Manchester, has been released. 

The discharge of Theo. F. L. Rene, electrical engineer, 9, Plum 
Tree-court, Farringdon - street, London, E. C., is suspended for three 
years. 

The Carnarvonshire Electric Traction Synd. (Ltd) is being 
wound up voluntarily. Mr. F. B. Fuller, 18, St. Helen’s-place, 
London, E.C., is liquidator. 

The Thames Valley Electric Supply Co. 
up voluntarily. Mr. H. A. Stagg, Donington 
London, W.C., is liquidator. 

The London & General Power Supply Co. (Ltd.) is being wound 
up voluntarily and Mr. Geo. Collis is liquidator. Claims are to be 
sent to Mr. G. Collis, 105, Winchester House, Old Broad-street, 
London, E.C., by Jan. 4. 


Ltd.) is being wound 
ouse, Norfolk-street, 


Sales by Auction.—Mezsrs. Horne & Co., 8, Delahay- street, West- 
minster, S. W., will sell by public auction at the Royal Arsenal, 
Woolwich, on Dec. 18, at 11 a. m., some unserviceable and obsolete 
stores, including copper, gunmetal, lead and antimony, aluminium, 
phosphor bronze, zinc, tools and machinery, india-rubber, & 
Catalogues may be obtained from the War Office, Pall Mall, S. W.; 
at the Ordnance Office, Tower, E.C.; and at the Royal Arsenal, 
Woolwich. An advertisement gives further particulars. 


Messrs. Wheatley Kirk, Price & Co., 46, Watling street, London, 
E.C., and Albert-chambers, Albert-square, Manchester, are in- 
structed by the Receiver of Benham & Froud (Ltd.) (in liquidation) 
to sell by auction upon the premises, 22, Store-street, Tottenham 
Court-road, London, W.C., the whole of the finished stock, in- 
cluding electric light fittings, &c. 

Plant for Sale.—The I. T. E. Electric Co. have а number of circuit- 
breakers (overload type) in stock ready for immediate delivery. See 
an advertisement. 


Premises to Let.—Mr. William Dorset, Ashley-road, Epsom, 
has some conveniently situated factory premises (with nearly new 
building) to let on lease. 


Plant Wanted.—Mr. Thomas Johnson, Prescott-street, Wigan, re- 
quires a 3 phase generator, 200 to 800 kw., 500 to 550 volts. 


Exports of Electrical Goods and Apparatus.— The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery which is 
not separately specified) from Nov. 28 to Dec. 4, with the ports of 
destination :— 

Africa— Alexandria, £546 (including £221 telegraph material); Ben- 
guella, 9 tons iron telegraph poles ; Cape Town, £116 (including £22 
telegraph material); Durban, £504; East London, £58; Mombasa, £5; 
Port Elizabeth, £50; Port Sudan, £341 (including £8 telegraph material). 
Argentina—Buenos Ayres, £3,148 (including £874 telegraph material). 
Australasia—Brisbane; £546 ; Fremantle, £44 ; Invercargill, £27 ; Lyttel- 
ton, £610 ; Melbourne, £10 (telegraph material); Perth, £368; Sydney, 
£1,800 (including £214 telegraph material); Wellington, £292. Belgium— 
Ostend, £40. Burma—Rangoon, £166. Chili—Iquique, £18. China — 
Shanghai, £456. France—Bordeaux, £38 ; Boulogne, £13; Paris, £108. 
Germany — Bremen £519 (telegraph material) ; Hamburg, £25. Gibraltar, 
£620. Holland —Amsterdam, £133 (including £62 telegraph material) ; 
Flushing, £16; Rotterdam, £176. Hong Kong, £315. India—Bombay, 
£1,328 (including £593 telegraph material); Calcutta. £932; Madras, 
£118. Italy —Genoa, £20. Japan—Osaks, £138; Yokohama, £954, 
Malta, £731. Mauritius, £7. Mezico—Coatzacoaloos, £3,290. Philip- 
pines—Manila, £81. Russia—Kure, £3,152 (telegraph cable); St. 
Petersburg, £115 (telegraph cable). Straits Settlements—Penang, £60; 
Singapore, £2,371. Sweden—Btockholm, £130 (telegraph material). 
Turkey—Constantinople, £533, Uruguay— Monte Video, £98. U.S.A.— 
New York £210. Zanzibar, £12 (telegraph material) Total, £25,888, 
against £37,905 in the corresponding week last year (Nov. 29 to Dec. 5). 


CATALOGUES. &c. 


Dr Battery Igniton.—Difficulties have always been experienced 
in the use of dry batteries for electric ignition. This fact lends 
interest to a list of Hellesen ” dry batteries received from Mr. 
A. H. Hunt, 115, King-street, London, E.C. The batteries are 
supplied in & special form for ignition purposes on motor cycles and 
motor cars. í 


Coal Cutters.—Mavor & Coulson (Ltd.), Glasgow, have forwarded 
their monthly calendar card for December, giving an illustration of 


Upper Thames-street, 


We show & few of theue items herewith. 


21,632 Marss. 
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their Pick-Quick " coal cutter. On the reverse is a table of useful 
data relating to the uses of this machine. 


Electric Welding.—There are many industrial purposes to which 


the electric welder can be placed, and that there is a market for 
such a device is evident from a new pamphlet describing the 
4 Prescot” welder which we have received from the British Insu- 
lated & Helsby Cables. This welder is specially designed for dealing 
with small sections of metal, such as wire, rods, 
The pamphlet, which is clearly illustrated, contains a complete des- 
cription of the various forms in which the welder is marketed by the 
company. 


bars and strips. 


Heating and Cooking Apparatus.—Mr. G. Braulik, 217-218, 
London, E.C., has ready a new wholesale 


rice list of “ Mirella electric heating and cooking apparatus. A 


arge number of items are listed, including new shapes of light and 


STERILISING APPARATU3 FOR INSTRUMENTS. CHEMICAL APPARATOS. 


hoavy washing irons for laundries, tailoring irons, &c., apparatus for 


nurseries and sick rooms, for chemical and medical purposes, &e. 


эре 


Mammoth Post Cards.—Post card advertising, more especially 


with those of the “mammoth” kind, is becoming popular with 
engineering firms, presumably because a great deal can be said in 
an effective way 
Crompton & Co. have sent us two of their cards, upon which appear 
illustrations of motors and arc lamps. 


for the comparatively small cost in postage. 
Prices are also given. 
.... ét.é.,ĩ— 


PATENT RECORD. 


November 3. 1906. 
Variable electrical resistances. | 
24,636 WHITTAKER & ASHWORTH. Extracting pieces of iron and other 
magnetic substances from raw textile and other light mvterials. 
24,669 RaBBiDGE. Inductor electric generators. 
24,682 STRATTON & CLAREMONT. Covering for lead-cased cables.“ 
94,685 ALLGEMEINE ELEETRICITATS-GESELLSCHAFT. Alternatiog current 
distribution systems. (Date applied for, 3/ 11/05 )* t 
24,685 Derrigs. Incandescent lamps. 
24,686 BinwBAUM. (Brinkmann, Germany). 


November 5, 1906. 
Electric belle. 


Electric bells. 


24,727 Bevis & MITCHELL. 

24,733 Lorine. Brushes and brush holders. 
24,756 THEWwLis. Electri: rail and tramways.” 
24,790 RowLANDS & RowLaNDs. Turbine motor. 


24,806 FERCHLAND. Electrodes for electrolytic p'rposes. (Date applied 
for, 9/11/05.)* 
24,814 Dake. Turbines. (Date applied for, 29/11/05.)*t 


24,820 REvNoLps. Electric furnaces. | à 
94,847 Pinot. Auto-commutator for alternating currents. (Date applied 
for, 6/12/05,)*t | | 
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November 6, 19C6. | 3,015 Son. Attachment of steam turbine blades or vanes. 


24,861 WII & Јонмвом. Permeated arc lamp carbons and incandescent 
lamp filaments. 

24,880 Vox Kramer. Universal 

24,890 Pearce. Turbines. 

24,023 RAwoBTH. Control of circuits in 
haulage. 

24,927 Hatt. Automobile electric ignition systems. 

24,950 BLAKCKENSBE, McMULLEN & Mosry. Gravity-fed arc lamps.* 

24,966 MuIRHRAD. Telegraph and like posts. | 

24,967 Bostow & FID. Sbadowlers lighting. 

24,968 B.T.-H. Co. & Dawson. Dynamo-electric machines. 

21973 LEDERER. Incandescent lamps. 

24,985 & 24,986 CowPER-Cor zs. Electrolytic deposition of metala. 

24,995 KALLMANN. Self. acting starting resistances for motors.* 


November 7, 1906. 
Dynamo-electric machines. (Date applied for, 


portable electrical tool equipment, 
systems of electric traction cr 


21,9974/05 Vox Аммон. 
. 21/10/05. enr 
25,027 CABE, HAMPSON & PALMER. Life-guards for vebicles. 
25,038 JENSEN. Rail joints. . d 
25,064 CocHRANE.: Tramcars. 
25,087 Warwick MACHINERY Co. 
for turbines. 
95,008 Warwick Macuurgry Co. 
25,089 Wanwick MacuiNERY Co. 
for turbines. | 
25,100 BxLLIss & Мовсом, Јсрк & Мовсом. Turbines. 


November 8, 1906. | | 

26,143 І.скрвевс, LUNDBERG & LUNDBERG. Multiple-way switches.“ 

26,152 LacHMAN. Electric welding.* . V ow : 

25,178 SMITE Adjusting incandescent lamps and reflectors for shop 
ightipg.* | 

25,198 Dawson. Current collectors. 

25,200 Alcnnt Rx. Electric driving of winding engines.* 

25202 B. T.-H. Co. (G. E. Co., U.S.) Controllers or switck es. 

25,205 B. T. -H. Co. & Ѕроввово. Electric motor control systems. 

25204 B. T.-H. Co. (G.E. Co., U.S.) "Transformers. 

25,206 Srorsn. Windings for dynamo-eleetric machines. (Date applied 
for, 13/11/05.)*+ 

25,208 Baumann. Electric means for turning gas jets on and off. (Date 
applied for, 31/5/06.)*4- 

25,209 Srrowson, HarL & Born. 

elevators. * . 


25,918 JoRNS0 . Mounting electrical motors. | 
25,229 E. A.- O. von. Ѕсноскквт Co. Enclosing boxes containing switches. 
(Date applied for, 10/11/ 5.) 


November 9, 1906. 
26,261 MARTEN. Tramway point silencer. 
25,265 SPRIKOTHORPE & WALKER. Life- avipg device for vehicles, 
25274 Нсзкақ, Sand-valve opener. 
5,289 Bon. Electrical regulation. * 
Brar & Bray, KHAM & Китев. Circuit-breakers. 
Siemens Baos. & Со. & DizssLHORsT. (Siemens & Halske A.G., 
Germany.) Cables.“ . 
25,310 CHAMBONNAUD. AMechanism for telegraphic and like machines, * 
25,319 отток 8стток & Moxpr. Electrical contact mechanism. 


November 10, 1906. 

25,344 Таста. Locking devices for terminals. 
25,853 Soppy, Methods of producing high vacua, 

854 Soppr, Measurement of high vacua. 

Кас:вр & Barvis, Switches, 

оа TURNER. Lips, guards or checks for tramway or other rails. 
410 Оввлм, Celiuloid boxes for secondary batterier.* 
251 CLARKE, CHAPMAN & Co. & Money. Are lamps. 

^14 MIDDLETON & MIDDLETON, Couplings for cables, pipes, &c. 


SPECIFICATIONS PUBLISHED. 


94960 1905 SPECIFICATIONS. 
2 Hawrnonx. Electric fire alarm systems and apparatus, 
023 Jacosy, Electric lifts and equivalent apparatus, 
: 7 HannAbixg, Bippl R & Crosta. Conduits, 
ene FAIBBROTHER. (Thomas & Lewis.) Electric lighting for trains. 
Bla ASHCROFT. Electrolysis, (Date applied for, 22/19/05.) 
, ARRARD & FERRANTI LIMITED. Electrical measuring instruments. 


1906 SpzcrrFICATIONS. 
S Marks. ( Barkley.) Telegraphic transmitters. 
SiuENS Bros. & Co. (Siemene-Schuckertwerke Ges.) Electricity 
900 om ters. (Date applied for, 4/1/06.) 
(Rig ic 5 уви fcr laying pipes, conduits, Фс. 
1,332 Dg Lircowskr Point setting devi i 
- g devices. (Date a plied for, 21/11/05.) 
1210 VORTUNY. Are lampe. (Date applied for, 25/1/05.) 
BRITYS Liuren & Gort. Fuses and fuse boxes. 
53 N ULT. (March.) Electric resistance elements. 
9 4 T-H 0181106 apparatus for arc lamps. 
2174 ko Co. & OLDEN. Electric measuring instruments. 
, р автом, Electric bells to indicate opening of railway carriage 
233] W cors while trains are in motion. 
2 465 HARMING. Potential regulator, 
Tose Electrolytic Apparatus. 
Bou RERS & RIDLEY. Wireless telegraphy. 
* (O'Brien.) Automatic starting devices for electric motors. 


(G.E. Co., U.S.) Governing mechanism 


(A.E..G., Germany.) Turbines. 
(G. E. Co., U.S.) Governing mechanisms 


Control system for electric lifts or 


(Date applied for 14/6/05.) 
2,716 


3,127 Мансонт & Мавсоні'в WIRELESS TELEORAPH C0. Apparatus for 
electric wave telegraphy. 

3,680 Der NokskR AKTIESELSKAB FOR 
VORSEN. 


ELEKTROKEMISK InDUSTAI & Har- 

Production of concentrated nitric acid and concentrated 
sulphurle acid from nitrosulphonic acid and nitrous sulphuric 
acid. (Date applied for, 15/2/06.) 

4,057 Exgcraic Ienition Co. & Hatt, Contact breakers for electrig 
ignition systems. 

4,294 STIRK. Electrically-driven milling machinery. 

4,565 FAIBBROTHEB, Mercury vapour electric lamps, 

4,829 Dats. Tramway aud like rail-anchor chaira. 

6,245 ELEOTRIC & ORDNANCE ACCESSORIES Co. Hancock & Hatt. Casings 
for centrifugal and other fans. | 

6,268 LEADBETTER, Life-guards for tramway and like vehicles, 

7,265 Davies. Guards for incandescent lam 

8,489 Енвнлвт. Turbines, (Date applied for, 12/4/05.) 

8,895 Weinert. Are lamps. 

8,945 HELLFRITSCH. Microtelephones. (Date applied for, 15/4/05.) 

9,026 Nev, Protecting high-teosion overhead conductors, 

9,109 end 805) A. G. Incandescence lamps. (Date applied 

or, 

9,630 COMPAGNIE DE L'INDUSTRIE ELECTRIQUE ET MÉCANIQUE, Electrical 
devices for simultaneously actuating the controllera of several 
doe мышы from any one of these vehicles, (Date applied for, 

10,655 SisLEY & Lorz. Elbows for conduits for wires, 

11,305 Becker. Electric signalling apparatus. 
11,668 Lars. (Soo. Anon. Electromotion.) Elestrically-propelled vehicles, 
11,675 BRINDLEY. Effecting fusion of materials by electricity, 

12,329 RócHLING & RoDENHAUSER, Electric furnaces. 


COMPANIES’ MEETINGS AND REPORTS. 


(LTD.)—At the meeting on Wedne 

the chairman (Mr. H. Hirst) said that for the first time during the five 
being chairman of the compan 
able to rise at their annual meeting with some sense of gratification. The 
company had passed through critical times. Thanks to the efforts of 
Prof. Aron and his staff, the unanimity of the board and the loyal support 
and patience of the shareholders, they had been able to successfully wend 
their way through and they had emerged 
all the better and ks to the success which 
their re-designed—he might almost say re-invented—instruments were 
gross profit on trading of 
both befcre 
any, were secured by 
was from £6 to £6 each, the average price of 
selling at present 
9р of the growth of their business, and how 


tension which they had inaugurated, such as the manufacture of ‘small 
motors, taxameters and similar apparatus. 


iod than 
satisfy the shareholders and yet at which they 
were aiming. Among recent orders he might mention one for 500 meters 
from Dublin Corporation, contracts from Hampstead, Tunbridge Wells, 
Charing Cross and other places. i 


BURGESIS HILL & DISTRICT ELECTRIC LIGHT SUPPLY CO. (LTD.)— 
At the adjourned meeting held on Monday, after a long discussion, Mr. 
Napier Prentice moved a vote of confidence in the whole board, and this 
was ultimately carried with one dissentient. 


ISLE OF THANET ELECTRIC TRAMWAYS & LIGHTING CO. (LTD.)— 
For the year ended Sept. 30 the balance profit was £12,049. 6s. 8d. 
Traffic receipts show an increase of £172. 6s. 9d. and sale of electricity 
£490. 9s. 1d. compared with 1905. The directors propose to write £300 
off cost of re-constructing bogie cars and to place £2,000 to reserve and 
renewals, leaving £2,251. 178. Id., out of which it is proposed to pay a 
quarter’s dividend on the preference shares (£1,875), and to carry forward 
£376. 178. 1. The past year has been almost entirely free from accidents, 
The arrangement in force since the accidents whic occurred last year, 
of changing the drivers at the approach of the steep gradients, and 
allowing only the most experienced motormen to operate the cars on 
these sections, has greatly conduced to this satisfactory result. As 
& farther security the company are, on the recommendation of the 
Board of Trade, now engaged in making improvements in the line on 
Madeira Hill, Ramegate. Though the company carried P gus y 
during the year, the effect of previous accidents is still feli in е? 150 
premium which has to be paid against third-party risks. Е | : 
excessive load on the generating plant in August, when the ке 

traction and lighting loads of the year overlap for a few hours eac 7 J» 
the directors have not been able to develop the lighting business зд ты 

tually as might have bcen done if a larger reserve of plant had been 
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— 


They have, therefore, made arrangements to install a gas- 
producer plant of 100 kw. capacity, which they are advised is the most 
economical way of supplementing the capacity of the existing plant. 

LANCASHIRE POWER CONSTRUCTION CO. (LTD.)—The directors' re- 
port for the 15 months ended Dec. 81 last states that in Oct., 1905, the 
supply of current from the Radcliffe station was commenced and at the 
date of the report 12 customers were being supplied with energy, and 
others are in process of connection. During 1906 the Lancashire Electric 
Power Co. obtained an act giving them further facilities for dealing with 
consumers, and active negotiations are now proceeding with various local 
authorities to enable the power company to supply direct to power users 
in the authorities’ areas. In the case of Swinton and Pendlebury an 
agreement with the council has been sealed for giving & bulk supply and 
authorising the company to supply power upon certain conditions to con- 
gumers within their district. In Nov., 1906, Mr. Gamlen resigned his 
position as engineer and manager, and Mr. C. D. Taite, borough electrical 
engineer of Salford, has been appointed to succeed him. 

Engineers’ Report.—The report of the joint consulting engineers (Mr. 
H. T. Parshall and Messrs. Lacey, Sillar & Leigh) states that the power 
station and works in connection therewith have been completed, and three 
units out of the four have been installed and are in service; the fourth 
unit is to be delivered in April, 1907, in time to meet the growing demaud 
upon the station. Careful tests have been made of the turbines and 
generators at the makers’ works, with the result that they have proved to 
be more efficient aud also to have a greater margin of power than that 
guaranteed by the makers. The plant, as a whole, is found to be efficient 
aud economical to operate, and bas exceeded their expectations in this re- 
spect. With regard to the transmission and distribution 513 miles of 
underground transmission cables have been laid and 10 miles of overhead 
lines erected, together with 23} miles of underground telephone cables 
and 5j miles of overhead telephone lines, the following being the districts 
through which the mains are run and in which the company is in & 
position to supply consumers : — Chequerbent, Clifton, Edenfield, Elton, 
Farnwortb, Kearsley, Little Hulton, Little Lever, Radcliffe, Ramsbottom, 
Ringley, Swinton, Tottington, Walkden, West Houghton. Service mains 
for consumers have been supplied and are included in the above amounts. 
Transformer plant and switch gear for 16 consumers have been provided, 
aggregating over 2,470 kw. 
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NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


— .,———— 


NEW COMPANIES. 


ECCO BATTERY & BLECTRICAL CO. (LTD.) (91,032.) — Reg. Nov. 30, 
capital £2,000 in £1 shares, to carry on the business of electricians, elec- 
trical, mechanical, consulting and general engineers, ironmongers, con- 
structors of electric tramcars, motor cars, carriages, &c., manufacturers 
of and dealers in dynamos, motors, telephones, bells, batteries, lamps and 
electrical apparatus and fittings, &. First directors, R. D. Cooper, P. 
Hopper and T. Whaley. 

ELECTRICAL INSTALLATIONS (LTD.) (91,050.)--Reg. Deo. 1, capital 
£5,000 in £1 shares, to acquire the business of electrical engineers and 
telephone specialists carried on by H. Bell and S. C. Russ, and the busi- 
ness of an electrical engineer and contractor carried on by H. F. Simon, 
and to carry on the said businesses and that of manufacturers of and 
dealers in electrical fittings, plant, lamps, &c. First directors, H. Bell, 
8. C. Russ and H. F. Simon. Beg. office, 11, Queen Victoria-street, 
London, E.C. 


_ LEADBEATER & GILL (LTD.) (90,897.)—Reg. Nov. 21, capital £2,000 
in £1 shares, to acquire the business carried on at Leeds as Le adbeater 
& Gill, and to carry on the business of hydraulio, mechanical and elec- 
trical engineers, tool makers, brass ani metal workers, &c. First 
directors are T. Leadbeater and A. Leadbeater. Reg. office, Braithwaite- 
street, Holbeck, Leeds. 


HOPKINSONS LIMITED. (90,924.)—Reg. Nov. 23, capital £ 
shares, to carry on the business of mechanical and electrical 
manufacturers of gas and oil engines, dynamos, electric, 
pneumatic and other apparatus, &c. 


RAILWAY & TRAMWAY CONCESSIONS SYND. (LTD.) (90,966.) - Reg. 
Nov. 26, capital £100 in 50 ordinary shares of £1 each and 1,000 founders’ 
shares of 18. each, to acquire in the United Kingdom, Europe or else- 
where any concessions, rights and privileges for the construction, equip- 
ment, improvements or control of railways, tramways, 
and power supply works and other public works and conveniences, &c. 


STATUTORY RETUBNS. 


ELECTRIC SUPPLY CO. OF VICTORIA (LTD.)—The capital in return to 
Sept. 27 is £300,000 in 150,000 preference and 150,000 ordinary shares of 
£1 each, of which 125,000 preference and 125,000 ordinary have been 
маар " £1 per share 113 ee called up on 7 and £7 has been received. 

; shares are considered as full aid. Mortgages and ch 
£160,000. da us де 

ELECTROLYTIC ALKALI CO. (LTD.)—Return to Nov. 7 gives capital as 
£500,000 in 200,000 preference and 300,000 ordinary shares of 21 each, 
of which 99,965 preference and 201,904 ordinary shares have been taken 
up. £226,999. 10s. has been received, including £131. 15s, paid on 35 
preference and 314 ordinary shares forfeited. £1. 5s. remains in arrears. 


£7,500 is considered as paid. Mortga d ch , 
gage debentures. E tgages and charges £21,150 first mort- 


available. 
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hydraulic, 


THE ELECTRICIAN, 


docks, electric light 


DECEMBER 7, 1906. 


to Sept. 25 gives capital as £3,000 
in £1 shares, of which 1,527 have been taken up. £1 per share has been 
called up on 27 and £27 has been received. 1.500 is considered as paid 
.on the remainder. Mortgages and charges £1,000. | 


GELL TELEGRAPHIC APPLIANCES SYND. (LTD.) Return to Jan. 11 
(fled March 28), gives eapital as £30,000 in £1 shares, all of which 
have been taken up, 10s. per share has been called up on 15,000 shares, 
and £7,837. 10s. has been received, including £337. 10s. paid on 1,500 
forfeited shares. £7,500 is considered as paid on the remaining 15,000 
shares. Mortgages and charges, nil. 

The capital was increased to £40,000 in £1 shares on Sept. 8, and 
2,350 of the new shares were allotted, subject to payment in cash, on Oct.9. 

GOSPORT & ALVERSTOKE ELECTRIC LIGHTING CO. (LTD.) Return 
to Dec. 30, 1905 (filed Oct. 30, 1906), gives capital as £5,000 in 500 shares 
of £10 each, of which 110 have been taken up. £1 per share has been 
called up and £110 has been received. Mortgages and charges, nil. 


NALDER BROS. & THOMPSON (LTD.)—Return to Oct. 23 gives capital as 
£22,500 in 10,000 preference and 12,500 ordinary shares of £1 each, of 
which 8,256 preference and 11,125 ordinary bave been taken up. £1 per 
share has been called up on 8,256 preference and 1,125 ordinary and 
£9,381 has been received. 10,000 ordinary are considered as fully paid. 
Mortgages and charges, nil. 


NEW PHONOPORE TELEPHONE CO. (LTD.)—The eapital in return to 
Oct, 81 is £10,000 in 1,000 founders' and 9,000 ordinary shares of £1 
each, of which 5,211 ordinary and 1,000 founders’ have been taken up. 
£1 per share has been called up on 5,211 ordinary ani £5,211 has been 
received. £1,000 is conzidered as paid on the founders’. Mortgages and 
charges, nil. 

YORK ELECTRICAL Co. (LTD.\—In return to Nov. 17 capital is £5,00) 
in £1 shares, of which 3,100 have been taken up. £1 per share has been 
called up on 1,100 and £1,100 has been received. 2,000 shares are con- 
sidered as fully paid. Mortgages and charges, nil. 


MORTGAGES AND CHARGES. 


CONSOLIDATED SUPPLY CO. (LTD.)—Issue on Nov. 7 of £1,000 5 per 
cent, debentures, part of series created July 18, 1906, to secure £15,000, 
charged on company’s undertaking and property, present and future, in- 
cluding 9 capital. Holders, Consolidated Electrical Co. No 
trustees. Previously issued of same series, £11,500. 


ELECTRIC SAFETY APPLIANCES CO. (LTD.)—Issue on Nov. 14 of £800 
5 per cent. debentures, part of series created Nov. 7, 1906, to secure 
£1,000, charged on company’s undertaking and property, present and 
future, including uncalled capital, No trustees. No previous issue of 
same series. 


ELECTROLYTIC ALKALI CO. (LTD.)—Issue on 
cent, first mortgage debentures, part of series 
secure £50,000 charged on company’s undertaking 
cluding uncalled capital. Trustees, Liverpool Mortgage Insurance 
Previously issued of same series, £21,150. 


GENERAL INTERNATIONAL WIRELESS TELEGRAPH & TELEPHONE CO. 
(LTD.)—A debenture dated Nov. 26, 1906, to secure £30 and any farther 
advances up to £500, charged on the patents, rights and benefits com- 
prised in a mortgage dated Nov. 28, 1905, has been registered. Holder, 
F. W. Corby. 


FLATHER & СО. (LTD.) — Return 


Nov. 15 of £2,200 44 pe: 
created July 9, 1904, to 
and property, 85 

0. 


— —— ——— À ——— 
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CITY NOTES. 


— — 


MEMORANDA (Dec. 6).—Bank rate 6 per cent. (since Oct. 19, 1906). 
Price of silver 31,°,d. per oz. Consols 86,°,—86,', for money, 8611—8612 
for account; 24 per cent. annuities 853 —853. Consols Pay Day, Jan. 4; 
Stocks and Shares Continuation Days, Dec. 11 and 14; Тіске: Days, 
Dec. 12 and 15; Pay Days, Deo. 13 and 16; Mining Share Carry-over 
Day, Dec. 10. 


MACKAY COMPANIES.—The regular quarterly dividend of 1 per cent. 
on the preferred shares aud on tha common shares in the Mackay Com- 
panies will be paid on Jan, 2, Tae transfer book; will be closed from 
17th to 31st inst. inclusive. 


NORTHALLERTON ELECTRIC LIGHT & POWER CO. (LIMITED & RE. 
DUCED). —A petition to confirm the resolution reducing the capital from 
£10,000 (in 5,000 £1 ordinary and 5,000 £1 preferenze gharea) to £6,50) 
(in 12,000 63. ordinary and 2,900 £1 preference? shares) will be heard in 
the High Court, London, W.C., on Dec. 11. 


RAND CENTRAL ELECTRIC WORKS (LTD.) —The working for November 
resulted in 718,000 units being generated, yielding £7,700 gross, against 
866,000 units and £8,100 in the corresponding month of 1905. 


RICHARD HORNSBY & SONS (LTD.)—Mr. H. S. Gee stated at the meeting 
on Monday that the cost of acquiring the business of Messra. J. E. Н. 
Andrew & Co. (Stockport) amounted to £95,450. The result of the first 
year’s work under the amalgamation had added materially to the general 
profits of the business, 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
granted quotations to provisional certificates (partly paid) for £250,000 
5 per cent. construction debenture stock of the Madras electric Supply 
Corpn. (Ltd.), and 170,000 £1 fully-paid shares of the National Electric 
Construction Co. (Lid.) The committee have been asked to appoint & 
special settling day in 52,262 £1 fully-paid shares and £499,755 4 re? 
cent. debenture stock of the Cascade (1906) Power Co. (Ltd.) 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC 


RECEIPTS. 
3 ome | 
Week g | a C. | AGGREGATE. 
Line. eai PIENE 
g a No. of 
97 00 TEES 
i & 6 m 5 . 
Aberdeen Corporation ....| Nov. 28 | 1,200 j; + 32 | 96 89,561 + 2,055 
Airdrie ERR » 23 211 | + 10 47 10,465 + 817 
PESAR 2 | 17,307 | + 1,988 | 48 | 730,695 + 85,527 
Ashton-under-Lyne Corp. » 1 338 | + 48 | 36 12,912 |+ 1,766 
Ayr Corporation «| „1 170 | = 9| 99 10,147 14+ 160 
Baker Bi. & Waterloo Ry. $5 ] 2,020 ЭДЕ 22 84,910 "M 
Barnalop soeces soeces ooe ooe ooo co. Nov, 2 н - 5 47 7.643 + 93 
. eee. · "н i + 4 47 12,271 |+ 931 
Bath Lid „, 28 688 T 9148 39,695 $ 6,864 
d Corporation . Dec. 2 965 vis vii өөө 205 
„„ 1 2,094] 4 1,685 | 85 41,612 |+ 28,867 
Birmingham & Мід. .........| Nov. 23 | 8,780 | — 657 | 47 | 472,133 '4- 13,467 
Blackburn Corporation..... y 5 Hh + pt "36 37,506 |+ 2,453 
Corporation... m 4 + 4 34 47,680 3,614 
- мон and estwood..| Dec. 1 208 | + 50 9 3,032 1 829 
lackp’ 's&Lytham een ee eee Ll] eee | ee 
vere p — eee| „ 21.997 + 155 35 75,684 + 6,217 
Bournemouth | Nov 23| 1,292 | 4+ 75 | {35 60,922 + 10,836 
Bradford Corporation . . . Dec. 1 4.292 + 236 85 | 161,793 + 6.964 
Brighton Corporation ..... uw 2 723 | - 33 | 85 36,673 ~ 684 
Beistol Trams & Oarriage...| Nov. 30 | 4,765 | + 402 16 | 06,999 3.348 
Boenos Ayres & B. E » 25 3,867, + 384 47 | 171,422 + 8,990 
Buenos Bles. „ 3 2.017 + 338 45 60,712 + 9,035 
Burnley n edu ci ei Dec. 1, 1,181 | # 123 9 10.582 + 843 
voee pari 00000000. NA E. 2и = 4 32 10,683 - 416 
Bury unico ev. 9 8 34 34,158 s 
Queue Тема ту: Oo... Dec. 1 |n49,741 | 713,926 22 |m),001,440 + 854180 
00 eos eee eee . een | vee 
Cardiff Corporation... | ., 1) 1,870 92 35 74,192 + 1,307 
КАНЫ ууун рөн > пот. 2 А hs + a 47 181391 + 1,887 
s. А m. ct 23 981 — 6,49 
Chatham & Dist. IA. Вуе .. | Nov. 29 644 + 98) 348 | 33,998 4 1.752 
„Сиу & Bouth London Rly. Dec. 2| 3,011 | + 17 22 58,611 + 1,796 
| oe eee eee * . eos 
Blestric C... Nov. 29 428 + 42| 48 | 93,103 1. 43 
Croydon Corporation......... „ 30 1.273 4 181] 36 39,709 + 4,008 
Devonport & D » 23 407 T 7 47 21,602 4 112 
Dover 4 all vay... NS | 175 t 13 35 9,470 + 1.221 
Dublin | Nov. + $32 2.797 1 
Dublin „ 30 | 4,771 | ＋ 216 122 | 117.692 + 6,980 
Dundee — ee „ 28 1,051 | + 165 | $38 31,566 + 5,750 
Basi Ham eese | Dec. 1 7824. 29 3 32,398 + 8,148 
Exeter Corporation. . Nov. W 257 | + 35 85 | 10,695 + ‘398 
est согор 99 m s.. m eee 
Gateshead & „„ 23 981 + 67 47 45,795 И 2,507 
Glasgow . Dee. 1 | 16,776 | + 1,790 | 37 | 448,746 + 41,940 
Gloesop...... ........ cee covers nor Y: p^ | i 5 49 6,316 + 570 
Gloucester Corporation ... Е 
Gravesend — N. Nov. 23 3208! + 28 | 47 | 11485 |t 603 
нава А‹ it Biy... Dec. H 1,911 + 17 5 37,862 | 2344 
Greenock Nov. 4 — 4 31,233 |+ 915 
Halifa: LLALL оо: ҮТ : 
Haine Ке Trane ö. ^ „ ii n | pas e “ien 
Hong Kong ... ...... Deo 1 | $9,868 4 $1,332 | 48 |6335,876 |+ $30,064 
Hal Corporation ........./ „ 1 2,97 + 147, 35 | 61.668 |+ 3.378 
Ilford Dist. Coun............. ss 1 41 + 27 | 35 17,341 |+ '413 
Ilkeston Dist, Council . . . . Nov. 23 120 + 18 35 4815 [4 590 
vim Corporation ......| Dec, 1 327 | + 12 | 35 15,830 |+ 133 
4 of L hanet Со............ „o 1 225 + 9| 9 2,875 |+ 265 
— ey МАА gne e| Nov. 39 | 1800/4 26 22 3,435 |+ 328 
District...) „ 88 + 6| 47 5.669 43 
Kilmarnock Corporation...) Dec. 1| 150 4- 13 29 | 4675 |} 87 
Lanarkshire Trams Co .. Nov. 29 | 875 | + 84 78 | 425 
e.. Ў + 84| 148 42,531 537 
Lancashira United . M 2 1,131 + 338 ss d x Is 
*5«9990000909*9900000* ” 167 + 36 47 R 251 + 3,735 
Lade Corporation s. s.n.. Dec 1 6,135 | + 029 33 | 322,790 J 629 
Та Согон е i 2,0 + 129 48 | 106,718 + 6,778 
In С ration. ee eve 1 eve "T "TT eee | cee 
Linco orpo % 96 ve 35 4 034 
Liverpool y LL] 9 1 3^ | U eee 
|o. 6 ＋ 36 23 82,749 |- 371 
LiverpoolCorporation .... Nov. 24 | 10,586 | + 787 47 | 507,946 J. 12,399 
peri Ta aty Gosnell "| » 24 35,016 | + 2,660 | #48 | 895,624 |- 87,085 
r % e d + ыш 
995190092000000000000 ves 9 i 4 + 355 
Maidstone on... | ] 97/+ 17 35 4,349 |- 258 
Мавеу ... „ 1 126 f 200 se 06 f 2.505 
9499599000094 ооо n , 22 6 + 2,809 
N e Nov. 23 193 4 20 47 9,351 444 
Mecopolian Dist, Railway Dec. 2| 8,102 | + 207 29 .| 169,149 t 13,026 
Elec. Trams Nov. 23 | 3,024 | + 639 | 47 161,622 + 86,520 
Nelas ce тне: » 23 | 976 | + 5 47 16,606 4 694 
етеме T eese | Dec. 1 131 + 7 36 5,213 + 454 
Ңң TyneVorp...| „ 1, 4010 + 347 85 | 143,595 ^ 4. 10,589 
Horbam e 5 | 613, + 97135 | 22,028 4 1,85 
Oldham, оаа Сотрогайор. Nov. 20 зы jt 7] 35 | 1587 + 5% 
tien ccm IM „ к | Б f оа 
erth N ў % R | . 86 65,945 t 6,592 
Perth Wy ag ee Nor. u "1:2 | 6 38 4.63 
. „ 90, 1,439 | + 35 | 48 69,494 + 8,608 
Pontypridd District Conn | "2 97 | + 9, 47 6,146 — 229 
—— Corporation.. рес 1 Li |+ ol 3 73,76 4 7" 947 
Preston Corporation" Nor. 23° 1,825 112 47 84.521 |+ 4,304 
Rochdale Corporation иш MES 28 | 637 TC 80 8 5,617 + 725 
| is “| „юр e| 715] 38 | 17950 l+ "ivis 
— буна „ 23 + 127 10,810 I+ 1.009 
Wheerneas................. a. N ; 1 9 18 T 185 у 9 pi o 
med Corporation ы... now’ 7! „ „ 
Bingspore Trams 125,322 4 832 36 | 191,746 |+ 14,110 
Gouthampton Corporation | 1 . 440 wee 23 $177,135 | u 
Mos Corporation ...... Nov. 26 | 257 + 34 35 | 15,962 4 ' 998 
— — 
(а) These com JJ; 
pariso Ө 
t Minus 5 d = Mte 23 co g period last year. J Plus 3 days. 
Minus 2 days. 3 Plus 2 days. Partly electrical. 
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* 
Ine, 
Week В | AGGREGATE. 
| | Amount. o. io 
2 & & 2 
Southport Tramways ......| Nov. 23 325 | + 18| 47 15,230 |+ 512 
South Metropolitan ........ » 23 621 Е 11 14,584 
Stalyb’dge,Hyde,&c.Jt.Bd.| ... n" 8 и X c 
5 der! d Co ration. s.. D eee ave eee eee . s 
under] sn енене) Dee. 2 1,250 + 24 35 | 50,271 y 
Sunderland & D „ 43 + 91 48 | 19,966 Е : ii 
Swansea Trams . .... . .. Nov. 23 8211 4 129 47 39,682 + 5.780 
Swindon Corporation ...... „ 98 153) - 834 6,300 ox 
Taun e „ 23 40 + 1| 47 2,183 |+ 913 
and District . » 23 149 - 111 47 12,221 |+ 23 
ide Trams Co. . we! n 25) 417 | + 8s | 48 | 31,46 |+ 2,001 
Victoris,'E:ec, Supply Co.of, Oct. 28 921 + 59 30 | 292,793 „ 
W Distrios Gouneil. Dec, 1 733 4+ 4i 35 29,385 1,611 
Walsall Corporation ..... N55 1 524 + 1 881 |+ 1.204 
Warrington Corporation ( oy 25 2 + 54 (135 13,001 |+ 1,046 
West Ham tion „ 29 2 118 H 307 | 
е ; + 7| 35 | £0,106 
Weston GEO .. i Nov 21 29 + 7 47 7,365 ү ppt. 
Wolverhampton e 797 | 22 18,964 à 
* ПОГОВ...) , 23 231 21 47 | 23468 |- 768 
Wrexham... e eee ee eee ee | [T] 23 86 Г + 5 47 4,916 + 187 
Yorkshire W.B. - Dec. 2 | 1,058 + 378 | 48 | 41,967 s 
Yorkshire Woollen Distrilet! Nov. 23 877 + 195! 47 42,738 14 11,778 


209) These comparisons are with the ccrrespunding period last year. * Party 


COLONIAL AND FOREIGN INVESTMENTS. 


Last Price | HATEB XI DIVI- | bUSINKES 

Drvl. NAME, Wed. | YIELD- | DEND | WEEK TO. 
[п — Does. z. gm» | Dus. 

чаа аш — 
ё s. d. 
5 4/0 | Angio». nitne ecscesss| 735—711 | 619 0 |Ap, Oct 
5| 29 | Do. Oum. Pref. .......... 54—6 4 11 0 p 
36. Do. nt 6% Deb. Stoch; 189 —142 4 4 0 а 
3t.| 5 Auckland Elec, Trams 6X Deb. 
.) оосо GK оо —ũ h 980099 104 —106 4 14 3 - 
5 — bane Electric Trams. 
b 8 29929522466 OELEK] EELEE] у —1 oe 66 
. ent. Cum. Pref. 2%. І —4 6 5 0 ае 
8t. d Do. pet t. Db. Prov. Cts.| 100 —1044 | 4 6 6 2 
Bt. 6 umbia Elec. Riwy. 
Def. Ord. % % „%%% %% „ „ 6% % %%% % %%% 123 —180 4 12 0 a 
st. 5X |t Do. Pref, Ота. К . . 18 -ns | soo] Z 
10) 5 Do. 6% Oum. Perp. Pref. Stock. 108 —111 4 10 0 — 
€ | 4jx| Do. 4} per Cent. ist Mort. Юба.) 10:—1(52 4 6 9| — 
100 49% . Vancouver Power Debs, ...| 108 —106 450) > 
6| 8 d Belgrano Ord. ин | ‚4 5 6 iu 
i 8 ро: 6 ) Cent. A” Om. Pret. а i616 Е 
• d $6*:0500900€ 000000 0900090007 1— 5 14 0 - 
Bt. 5 Do. 5 е %%% 105 —107 4 18 6 PE 
Bt. 6 Do. 5 and Deb. ( eweseves 103 —105 4 16 0 a 
St. 57 | Buenos Ayres Elec. Trams (1901) 
000900000999 00200 000900000*000060500«0- 93 —101 4 19 0 ee 
10| 63% | Buenos Ayres Grand National 
54% Pref. De о 22222 „ „„ „445 108 —108 6 4 0 es 
100 6% | Do. 6% 1st Deb. Bonds... . . . 100 —105 | 5 14 0 — 
b| 8/6 prae Trajawaya (Nos. 1.6010 78 - 415 6 EX 
5| 3/6 | Do. Nos. 105,001 to 187,610 7?$—E 418 6 = 
b ee Do. 6 Cum. Pref. se... eae Ge ee 6 —353 ee due 
10 *. Do. Ax ist Deb. Stock (red.). | 168 —106 4 6 о i 
J| 0 Cip? Tram Shares . . 1-11 1818 0 * 
Bt. 6% | Coloxbo Tr. & Lig. 5X Ist Mi. D. . 101 —v$14 5 9| Z 
.. | 6% Маала noe Ry. соь 57 vios 
1, ear Соор. Bds. .... 4 5 = 
St. 5x | Kelgcorlle Elec. Trams 6% ' A^ A) 5 40 
Deb. Stock ..........——2—..| 92 —93 |5 7 0 e 
St. 67 | Do. ( B Ditto 8187 1618 0 55 

J| 1/0 | Lisbon Elec. Trams Ord. ,.......| 170; —1у, 3 9 6 И 

110% 1 Do. 6% Cum. Pref. ......—. 14-14 |4 7 4 ae 
100 5% Do. va Be, Mort. Debs,...... 10 —lus 4 17 0 ee 
St. ba | Madras Elec. Trams 5% Deb. Stk. 110 - 108 | 4 7 6 | Ja, Jul 
100, 44% | Montreal St. Ry. Sterling 42 | 

Debs. 1923) 566 % %% % % % eee e 105 2107 1 4 0 - 
80. 6% | Perth (W. A.) Elec. Trama. lst Mt. 
Deb. € 999506009009 „% „% „ „%%% wee 1(8 —1C6 4 14 8 oe 
= | $2 | deo Paulo Tramway, Light ard 
Power Со. $100 Stock ..........| 14? —145 5 19 € E 
„ы 6% Do. bx let Mt. $500 Dba, =з 2 144—934 b 8 6 oe 
ELEGTRIGITY SUPPLY. 
6j 3/0 | Adelaide Eleo. S ply Co. 6% Са.Рг. 6 —51 |Б 9 0 ae 
10| .. | Bombay E. S. & T. 6X Cm. Pf. EG d. 5j—s АХ of 
Bt. ш Do. 48% Db. Stock Red. ...... 90 —9) А : 
5 8/3 VUsloutia eo. (1-60, 000) 0 6 „ е ‘4 tà 4 11 2 " 
5 0/3 Do. £3 pa (EE е „%% о0о во оо • 6 —b4 ee 
50 tZ ag of Wellington Elec. Lt. and : 
ower 5% R О 1st Dbe. 2 „ зо» 48 —60 b 0 0 ee 
— | 5% | Cordoba Lt. and Power Co. lat Mt. | 
| Btk. £100,000 6% Bds..........| 92 —91 | 6 " 
E. Elec. Ltg. & Trao. Co. 

П 62 Cum. Pref. о0о 06 10 06 20 51000 о о 9—8 ee ee 
Sb. 57 Do. 5% Feb.8t...............| 83 —92 ou 25 
Bt. b | Elec. Supply Со of Victoria 57; lat 

| Mort Deb. St. эз ез эе ос ое оо „ 93 — 109 5 0 0 ° 
St. 6% Ino lan Elec. Sup. and Trac. Co. 

| Kalgoorlie Elec. Power 

| Cum. Pref. **999996€-709 оо 9 9 se ж» 11 11 7 12 0 = 
8t. .. | Madras E.S. Corp. 6 Conitn. Db. 

! Prov. Cts., 75 pd. 6 6 „„ „6 о о 73 Е 73 ee oie 

1 16 Band Electrio еээозте” оо „„ 1 —1À — - 
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IT will be remembered that when the Highways Committee 
9f the London County Council brought forward their pro- 
posals for a general scheme of power supply for London a few 
months ago, the Finance Committee considered the matter 
only in a very preliminary way. A further report by the 
. Finance Committee has now been issued, and with it has come 


the usual conflict of opinions in the daily Press. By one sec- |. 


tion of politicians any criticism of the scheme is regarded as 
inspired by some mythical private trust which wishes to make 
enormous profits out of such a scheme instead of allowing the 
ratepayer to reap the benefit. Notwithstanding any possible 
reflection of this kind upon themselves, the Finance Committee 
have given a report which is by no means encouraging to the 
promoters of the scheme. , True, it is not one which advises 
the Council in so many words to abandon their project, for in 
à great part the report consists of a general statement of the 


facts, but certainly no more encouragement is given than was | taking of this kind, will fall on 


the case to the corresponding scheme a year ago. 


It is pointed out that it is impossible to estimate the 
extent of the liabilities which may be incurred by the 
Council, because the progress of the undertaking will now be, 
to a large extent, beyand the Council’s control, inasmuch as 
there will be an obligation to meet all rea sonable.demands for 
supply. No fault has been found with the estimates of capital 
expenditure, though it is remarked that the interest on loans 
may have to be at a somewhat higher rate than hitherto owing 
to the large sums which would have to be raised. It appears 
that the equated period for repayment of loans works out at 
about 32 years, which is certainly longer than the average life 
of the plant; but against this must be set off the provision for 
renewals, so that, assuming this fund to be sufficient, the time for 
repayment should be satisfactory. Some consolation is sought 
in the fact that the Council would be one of its own largest 
consumers, and that, as the Council would be taking over the 
undertakings of most of the local Councils, it would be in a 
position to carry on at once a very large business. It seems 
to be forgotten, however, that the price at which elec- 
tricity can be aold profitably from any existing station must 
depend very largely upon the capital that has there been 
expended, and. this is.an item altogether out of control even 
of the London County Council It is pointed out that, in 
all probability, the charge for energy would have to be 
reduced in a great many parts of London, so as to give a 
uniform figure, thus entailing some loss, and that the rate for 
public lighting might have to be reduced, which would afford 
some relief to local rates, but would throw a greater burden 


upon the Council. 


PERHAPS the most remarkable part of the report is that 
dealing with the estimated revenue. If all the energy 
generated is sold, allowing, of course, for losses, the Committee 
expect a small surplus on the revenue over all charges when 
two-fifths of the new generating station is in full operation, 
but that some charge on the rates must be anticipated during 
the early years. By the year 1915 a substantial surplus, 
sufficient to secure the financial stability of the undertaking, 
is expected, but even so, no relief to the rates can be contem- 
plated, as it is the intention of the scheme to give the con- 
sumer the utmost benefit in a low price. It therefore 
follows that the financial responsibilities, which are admitted 
to be very considerable and inseparable from an under- 
| the ratepayers of 


London, whilet the ratepayers of all the large districts 
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outside London within the area of supply will be en- 
tirely immune from the burden, though receiving all the 
advantages of cheap power and probably lower rates in 
addition. It is not, therefore, surprising that tbe report 
should conclude by recapitulating the alternatives set forth 
by the Select Committee in considering the previous scheme, 
and by remarking that the financial difficulties would be to a 
large extent obviated if the Coun-il saw its way to adopt 
some scheme of exercising the powers sought (if conferred by 
Parliament) by which the Council, while retaining general 
control, would be relieved of the responsibility of working the 
undertaking in whole or in part. 


THE methods of our contemporaries do not as a rule 
concern us very much, and we leave such matters alone, but 
we feelit necessary for once to make an exception. In the 
current issue of The. Times Engineering Supplement will be 
noticed two unsigned articles, one upon the Victoria Falls 
Power Co., and the other upon the Victoria Falls Power 
Scheme. They are both unsigned and in the same style. It 
is rather unusual to have two unsigned articles in the same 
issue on the same subject, but what is more remarkable in 
this case is that the views taken up are wholly divergent. In 
the article upon the Victoria Falls Power Co. it is stated that 
the question as to whether the company will be financially 
successful can be answered directly and emphatically” in the 
affirmative, and that those who are fortunate enough to have 
an interest in the undertaking are certain to have the reward 
of large dividends. The article concludes by saying that it is 
„not surprising that there should have been such a chorus of 
approval to the project preliminary to the final details being 
given to the public"! The second article referred to is by 
no means written in this optimistic way. It is pointed out 
that there are very serious drawbacks to the proposed scheme for 
securing continuity of supply, and that it is doubtful whether 
the cost of maintaining two reserve plants will not offset any 
profit that may ultimately be made out of water-generated 
power. The opinion is also expressed that the Victoria Falls 
Power Co. will at the outset have a severe, and, in all 
probability, a losing battle. 


IT is very generally assumed that unsigned articles on matters 
of this kind are expressions of editorial opinion, or at least are 
not in conflict with editorial views. It is quite obvious that 
both these articles cannot be editorial in character, but there 
is nothing to indicate that either of them is in the nature of 
an advertisement. In the lay Press it is often difficult to tell 
from the beginning of an article whether it is an advertisement 
or not, and most people have suffered annoyance by starting to 
read something apparently interesting, which finally expatiated 
on the virtues of patent pills, or something equally efficacious. 
But the public have become so tired of this sort of thing that 
it is now general to put the magic word “Advt.” at the end 
of such articles. In the daily Press it does not much matter 
whether the reader is warned of an article being an advertise- 
ment or not, as it may only cause him some annoyance if he is 
trapped into reading it, but where serious engineering and 
financial matters are under review the case is very different. The 


leading position of The Times has been recognised for very many 
years; but if The Times Engineering Supplement is to be 
treated seriously, as no doubt it is by a large section of the 
readers of The Times, it is important that the reader should be 


able to see at a glance whether the opinions expressed are those 


of a reaponaible publication or not, and it is most regrettable, 
to say the least, that this fact hae not been recognised. 


id 


A WEEK or two ago our contemporary the Journal of Gas 
Lighting published a short article bearing the title “ Electrical 
Mis-statemente," and quoting a paragraph which appeared in 
our columns recently (The Electrician, Nov. 16th, p. 185). 
This paragraph reproduced some figures as to the relative 
cost of gas and electric lighting, which were recently given by 
Mr. M. FARRER, engineer and manager of the Ramsgate and 
District Electric Supply Company. The writer of the article 
professes to have inquired into Mr. FARRER'S státements, 
and endeavours at some length to prove them unreliable by 
the simple process of contradiction. First, the figure for the 
candle-power of the gas lamps is objected to, and we are told 
that it should be given & good deal higher, and the cost per 
hour is corrected to 6d. instead of 7d., without any reason 
being given. The remark that the candle- power of incandescent 
gas lamps rapidly falls off evokes a long explanation of how 
to minimise this by elaborate cleaning. It is also pointed 
out that the figure of 6d. per hour which Mr. FARRER gave for 
the cost of running the “ ЕхсеПо flame arc lamp does not 
include maintenance, which, according to our contemporary, 
amounts to an alarming sum. 


— — 


We, also, have taken the trouble to make some in- 
quiries, although we do not suggest that our contemporary has 
any wish to use mis-statements, and we find that Mr. FARRER'S 
figures for the gas installation originated from the gas 
authorities themselves. The costs given for the are lamp did 
not, of course, include maintenance, neither did those of the gas 
people include the cost of new mantles and the labour involved 
in the constant cleaning of the burners, which the Journal of 
Gas Lighting admits to be a necessity. The average charge 
for carboning and maintaining flame arc lamps in Ramsgate is 
48. 6d. per lamp per quarter, and it is certainly doubtful if the 
high-pressure gas lamps of the make mentioned can be main- 
tained for less than this very moderate amount, which is, by 
the way, very different from the 1s. 6d. per week which is 
given as a typical charge for arc lamps by our contemporary. 
Regarding the amusing contradiction of the constancy of the 
candle-power of arc lamps, Mr. FARRER writes that he would 
be glad to inspect an arc lamp the candle-power of which is 
steadily diminishing, and to see how it is worked. The want of 
constancy of incandescent mantles is too well known to need 
comment. | 


SOME amusement has been caused by the very slow progress 
which is being made in putting to work the tramway between 
Rawmarsh, Swinton and Mexborough. It will be remembered 
that the system laid down is the Dolter surface contact, which 
has been also adopted on the line between Hastings and 
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St. Leonards, and at Torquay. The characteristic in these towns 
seems to be the extreme delay in setting any of the lines to 
work. Whether this fact appealed to the City of Oxford in 
deciding to adopt the same system we do not know, but it 
would be interesting to see some of these lines in actual 
operation. | 


Borough Polytechnic Institute.— The annual distribution of 
prizes and certificates took place on Tuesday, December 11th, 
at the Institute. The chairman of the governing body, Mr. 
J. L. Spicer, gave a brief account of the Institute's work 
during its 14 years of existence, and thanked the London 
County Council for their hearty support, which enabled the 
| School to maintain its leading position among the London 
| Institutes. They had been the first school to introduce girls’ 
| trade classes, and had gained very good results. The annual 
report presented by Mr. C. T. Millis gave a very good idea of 
the year’s work, of the growing popularity of the Institute 
and the widespread attention it is receiving. The Right Hon. 
Lord Monkswell made a short speech on the value of rewards, 


and distributed the prizes. 


Great Northern, Piccadilly and Brompton Railway.—A 
pro immar press inspection of this line was made on Wednes- 
ay last, when a party of journalists travelled by special trains 
to Finsbury Park station, alighting on the return journey at 
Holloway to inspect the Reno stairway, and at Russell-square 
to look over a sub station. At a luncheon subsequently given 
at the Criterion Restaurant, Sir George Gibb, Chairman of the 
Company, referred to the importance of the line as a connecting 
link between west and north London, and to through bookings, 
which would greatly facilitate travelling over a considerable 
area in the Metropolis. The entire tube system of the Under- 
ground Electric Railways Co. would, when completed, in con- 
junction with the London United Tramways, furnish Londoners 
with a practically ideal method of transit. Omnibus com- 
petition was very severe, and was much encouraged by the fact 
that the companies had practically no rates to pay for the use 
of their respective routes. Sir Edgar Speyer, Chairman of 
the Underground Electric Railways Co., also briefly referred 
to the prospects of the system, and stated that probably 
the Charing Cross, Euston and Hampstead line would be in 
operation in June next. The Company had the general interest 
of London traffic at heart, a 1:". te cided to by its willingness 
to furnish the L.C.C. North London Electric lines with current 
to permit an earlier opening of their system. | 


— — ee 
Personal.— We are glad to hear that Mr. H. D. Wilkinson 
is progressing favourably after the serious operation which he 
underwent on Monday last, and that he may be expected to 


resume his engagements about the end of this month. In the 
meantime Mr. F. Broadbent is acting for him. 


Birmingham and District Electric Club.—At the second 
annual meeting of the Birmingham and District Electric Club, 
held last Saturday, with Mr. J. A. Jeckell, the retiring presi. 
dent, in the chair, Mr. W. H. Whitehouse was elected president 
for the coming year, and Messrs. W. J. Ferguson and M. G. 
Waggott, vice-presidents. 

Embankment Tramways.—Last Monday night a trial trip 
was made on the new line across Westminster Bridge and along 
the Embankment as far as John Carpenter-street. The first 
car was driven by Mr. J. Allen Baker, M.P., and a number of 
prominent members of the Council were present. The line, 
which was officially inspected on Wednesday, will be opened 
for traffic to-morrow. 


Wireless Telegraph Patents.— We understand that the 
judgments in the actions in the United States Courts relating 
to the validity of the Marconi magnetic detector patents 
have been upheld on appeal. The two cases were Marconi 
t. Shoemaker and Marconi v. Fessenden. The matter is of 
some importance, as tho magnetic detector is used by the 
Marconi Company for all its long-distance work. 


The Royal Society.—Amongst the papers read yesterday 
before the Royal Society were the following: “Experiments 
on the Length of the Cathode Dark Space with Varyin 
Current, Densities and Pressures in Different Gases," by F. W. 
Aston, communicated by Prof. J. H. Poynting, F. R. S.; “The 
Velocity of the Negative Ions in Flames,” by E. Gold, com- 
municated by Prof. Н. A. Wilson, F.R.S. ; and “The Electric 
or шш: Polarisation of a Thin Cylinder of Finite Length 
by a Uniform Field of Force," by Dr. T. H. Havelock, com- 
municated by Prof. J. Larmor, Sec.R.S. 


Johannesburg.— The large new municipal generating station 
at Johannesburg, which is to supply tramways, lighting and 
power over an area of nearly 100 sq. miles, is now approach- 
ing completion. It will be remembered that producer gas is 
used with gas engines of respectively 1,000 н.р. and 2,000 н.р. 
There have been some difficulties and a good) deal of 
delay in getting this plant started. The usual starting diffi- 
culties of any new station have been accentuated by local 
conditions, by distance from headquarters, by the loss of a 
shipload of material at sea and by the unfortunate death of the 
contractors’ chief engineer. But we understand that there 
has been no trouble that is not of the nature of a starting 
trouble of a purely temporary kind, and there is every reason 
to believe that on the completion of the work the results will 
be quite satisfactory from every point of view. This is borne 
out by the fact that the contractors have undertaken a running 
contract for a year at a price for energy that practically con- 
firms the estimates of the Council's advisors. We understand 
also that the total cost of the whole system has come out a 


ARRANGEMENTS FOR THE WEEK. 


PRIDAY, December 14th (to-day). 
INSTITUTION OF MECHANICAL ENGINEERS. 

8 p.m. Meeting at the Institution, Storey's Gate, St. James’ Park. 
Conclusion of Discussion оп “ Steam as a Motive Power for 
Public Service Vehicles,’ by Mr. T. Clarkson. Paper on 
* Lighting of Railway Premises: Indoor and Outdoor," by Mr. 
H. Fowler. 

MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

7:30 p.m. Students’ Meeting at the Municipal School of Technology, 
Whitworth-street, Manchester. Paper on Design of Central 
Stations,“ by Mr. P. Lobel. 

NORTHAMPTON INSTITUTE ENGINEERING SocIETY. 

5:45 p.m. Meeting at the Institution, Clerkenwell. Paper on 
Modern Common Battery Telephone Exchanges,” by Mr. H. 
Cross. ' | 


РнүёїсА Society. | | 
7 p.m. to 10 p.m. Second annual exhibition of electrical, optical and 
other physical apparatus. 
ELEcTRO-HaRMONIC SOCIETY. А 
$ p.m. Smoking Concert at the Holborn Restaurant (King's Hall). 


TUESDAY, December 18th. 
InsTITUTION oF CIVIL ENGINEERS. 
$ p.m. ‘Meeting at the Institution, Great George-street, Westminster. 
Adjourned Discussion of the Paper on ‘‘ Mechanical Considera- 
tions in the Design of High-tension Switch Gear,” by Mr. 
H. W. E. Le Fanu. 


MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS, 


trifle "m : 7:30 p.m, Meeting at the Physical Laboratory of the University, 
less than the original estimates. Manchester. Pipe on “ Cheapened Methods of Electrical Dis- 

Cable Interruptions and Repairs. tribution," by Mr. J. H. C. Brooking. 

: Dateof Interruption. Date of Repair. WEDNESDAY, December 19th. 

Tarifa-—Tangier TT Jan. 18, 1904 .. — BocrETY oF ARTS. 

ir on Җ paerio)—Ban Sounds 8 p.m. Meeting at John Street, Adelphi. ^ гара n стр 
22 „ „ 6 6 о о 1 ? ee — ` -Millin is b T. E е отр к 
Môle St. Nicholas Port au y Developments of Flour g.“ by 


THURSDAY, December 20th. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


Coe 2 оо Aug. 16, 1906 
of Civil Engineers, Great George- 


Grand Canary—Lanzarote .. Sept. 18. 1900 = 


Paramaribo Cayenne .... Nov. 27, 1906 — 8 p.m. Meeting at the Institution : 
Gibraltar—Tangiers ........ Dec. s 1906 .. Dee. 12, 1906 Í street, Westminster. Paper on “ The Track Circuit as Installed 
Trinidad—Demerara „ Dec. 4,1906 .. Dec. 7, 1906 on Steam Railways," by Mr. H. G. Brown. 


- — 
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EXPERIMENTS ON CARBON, OSMIUM AND 
TANTALUM LAMPS. 


J, T. MORRIS. 


The experiments described below were undertaken with the 
object of ascertaining how variation of voltage affects the candle- 
power and efficiency of certain recent types of filament lamps. 
The Paper is divided into three sections: Part I., Effect of 
Voltage Variation when Lamps are supplied with Direct 
Current; Part II., Instantaneous Variation of Candle-power 
when Lamps are supplied with Alternate Currents; Part III., 
Ratio of Mean Spherical to Mean Horizontal Candle-power, 
Luminous Efficiency and Life. | 


Lamps Tested.— The lamps submitted to the tests were 
carbon, osmium and tantalum lamps. It should be borne in 
mind in considering the results obtained that these must be 
accepted with a certain amount of caution, on account of the 
fact that in most cases only one lamp was tested. Particulars 
чы Xen of the lamps in Table I., and their shapes are given 
in Fig. 1. 


| (C) carbon. 110 v. 50 c.p 
(Ce Carbon. Large Bulb. Kigh Eff. 
110 v. 28 c. p. 


(О) Osmium: 55v. 25 ср 


Carbon: 10 v 
2ср 


(b) 


CT Tantatum;110 v. 22c.p. 


(C229) Carbon: 220v.5cp ^ Y ^a)Carbon:55v 16 c p. 


Fic. 1.—LAMP3 USED IN THE EXPERIMENTS DESCRIBED IN TH15 PAPER. 


Photometer.—'The photometer used was of the ordinary 
Bunsen grease-spot type, whilst for the electrical measurements 
a Crompton high-grade potentiometer and set of standard low 
resistances and a divided resistance were used. 


Degree of Accuracy.— The probable degree of accuracy in 
relative candle-power measurements for the same lamp is 
about 3 per cent. 


Oe ee ILL 


uM = Table I. 
or 7 dV Г Efficiency С 
Type of lamp. Distin. Volts. Nom. Actual on hor on 
4 P mark. oita: C. P. H. 0. F. Amps. beam. M.S.C.P. 
Carbon filament .. C, 220 5 ' 60 | 0-130 
e 130, 4:8 oe 
Carbon filament .. С 110 50 | 44:0 1:41 | 8:35 | 4 29+ 
Carbon filament .. а 55 16 13˙5 1:013 4:18 . 
Carbon filament ..| è | 10 2 | 158| 1176 746 
cuis large bulb h.e. Cue | 110 25 |252 | 0:705 8-1 | 3:97* 
оа (two lamps) О 55 each 25 евсЬ 24, Cen. 0:635 1:45 | 1:84* 
antelum ......... T 110 22 245 0355 L6 , 212° 


* Run for a few hours. 
t Kun for 100 to 200 hours ; bulb slightly blackened. 


Standard of Light.—The standard of light used was a simple 

l c.p. Simmance-Pentane lamp. In all cases previous to its 

use the photometer room was thoroughly ventilated. This 

lamp was employed to standardise a glow-lamp running at 

constant voltage, which was used as a secondary standard in 
the ordinary way. 

PART I.—EFFECT OF VARIATION OF VOLTAGE WHEN LAMPS 
ARE SUPPLIED WITH DIRECT CURRENTS. 


Method.—The illumination on the photometer was main- 
tained constant by moving the lamp under test. The electri 
cal measurements were made by the potentiometer. 


Results.—The results of these experiments with direct cur- 
rents are embodied in curves Figs. 2, 3, 4 and 5. The results 
expressed mathematically are given in Table II., and are there 
arranged in order of the voltage. 

The practical outcome of these tests is that for an ordinary 
carbon filament lamp, as is well known, a rise in pressure of 
1 per cent. means a rise in candle-power of from 6 to 7 per 
cent., whilst with the osmium lamp 1 per cent. in voltage 
means 4} per cent. in candle-power, and with the tantalum 
lamp a corresponding change in voltage gives 4] per cent. 


——— 


-o- C. Carbon. MO v 50 c.p. 

| | 
-0- Cue Carbon, Large Bulb. High Eff. 110 v. 25 с.р. 
— т. 


=—=х- 


| 
Tantalum 110 v. 22 c.p. 
Osmium, 2-55 v. 25 c.p. Lamps. 


150 


100 


Percentage o! Normal Candle-porcer. 


110 


100 


60 70 80 90 
Percentage of Normal Voltage. 
Fig, 2.—VorrAGE-CANDLE-POWER CURVES. 


change in candle-power (see Figs. 2 and 3). In the case of 
the relation of watts expended to candle-power, for carbon 
filament lamps the candle-power varies as the cube of the watts, 
whilst with the tantalum lamp it varies as the 24th power of 


— = = = = — — 


Table II. 
C.P. and voltage. | 


C.P. and waits. 


10v. 2. p. carbon, C. P. 1:425 w87? x 10-4 
C. P. 191 vi x 10-8 
C ap 220v. | 5 c. p. carbon, C.P. = 1:92 38 x 10-4 
| C.P. = 2-29 v73 x 10-2 
C 110 v. | 50c.p. carbon, C.P. = 1:24 w3™ x 10-5 
C.P. 2:81 648 x 10—14 
CHE 110v. 25 c.p. high eff. carb. C.P. = 4:29 w3% x 10-5 
| C.P. = 8-03 vo x 10—14 
a 55 v. 16 c.p. carbon, ö C. P. = 8°67 w818 х 10-5 
| C. P. 1:26 ve x 10—19 
О Two 55 v. 25 с.р. osmium, C. P. = 5:09 w?9 x 10-4 
C. P. = 2-28 v457? x 10—10 
T 110 v. | 22 c.p. tantalum C. P. 2:67 w*5 x 103 


O.P, = 8:61 узв 10-10 


— — ere 
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In Fig. 4 curves are shown giving the relation of resistance to | osmium 
voltage, and from these tests the ratio of hot resistance to cold | largely diminished by the inductance 


resistance comes out as shown in Table III. 


Table III. — 
ENEN i ot resistance 
Distinetive mark. Gold resistance | 
о езы 0:57 
СОСЫ 0-54 
F 6:82 
О (eet ce ets 794 


A fact that has not received much attention is the effect 
that metallic filament lamps will have on a machine running 


(Log e. p) + Constant. 


(Log V) + Constant. 
Fic. 3.—LocARrITHMIC CURVES or VoLTAGE-CANDLE-POWER. 


— 


00 


Percentage of Resistance at Normal Voltage. 


HE- Carbon; Large Bulb. High Eff. 110 v. 25 c.p. 
. Tantalum;1 10 v. 22 c.p. 

К Osmium. 2-55 M 25cp.Lamps. — 
Carbon: 55 v. 16 с.р. 

. carbon: 10 v. 2c p 

20 Cio Carbon: 220 v. 5 c.p. 


40 6⁰ 80 
Percentage of Normal Voltage. 
Fic, 4.— VorrAGE-RESISTANCE Cunvzs. 


luv 120 


ad. If for any reason the pressure fails and 
the whole load ig switched on again at full voltage (the normal 
100 amperes), then the momentary current 


"р shows that at starting it is abo 


of the current taken by a tantalum 
ut five times its tinal value. 
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sparking at the 
generator, not to mention at the 
both for mean spherical candle-power as well as for 
candle-power of the horizontal beam, ' 


10 Se ж 


`185 


(74 Normal! Voltago 


Ё Doe s 
SES 
SSS 
SS i 


Percentage of Normal Voltage. 
Fic. b.— VorTAGE-ErFFICIENCY Curves. 


Efficiency per horizontal beam indicated thus ., Che, t, o. 
T » mean spherical с.р, :—C, CH. T, О. 


PART II.—INsTaANTANEOUS VARIATION OF CANDLE-POWER 
WHEN LAMPS ARE SUPPLIED WITH ALTERNATE CURRENTS. 


If a disc, painted with alternate black-and-white sectors, be 
attached to the shaft of an alternator whose number of poles 
corresponds to the number of black or white sectors, and this 
disc be illuminated by a thin carbon filament lamp fed from the 
alternator, then, as is well known, a faint image of the disc is 
seen, apparently stationary. If, however, a metallic filament 
lamp be used instead, this effect is much more marked. 
Naturally, this leads to the question: How closely does the 
eandle-power follow the instantaneous variation of voltage ? 
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Ето. 6.— Disc USED IN Exennements ON INSTANTANEOU3 VARIATION OF 
| CANDLE-POWER. 


With a view to answering this question experiments have been 
carried out by a method somewhat similar to that used by Dr. 
Fleming and Mr. Petavel and described in their Paper entitled, 
“ Ап Analytical Study of the Alternate-Current Arc, Fleming 
and Petavel, Phil. Mag., April, 1896, p. 315. | " 
Method.—A large cardboard disc having six equidistant 
radial slots, each slot subtending an angle of 10 deg. (sec 


Fig. 5 gives the relation between efficiency and Mii qe 
the 
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Fig. 6), was painted black and clamped on to the shaft of a six- 
pole alternator by means of any one of the holes marked H in 
the diagram. Thus the centre lines of the slots are 180 elec- 
trical degrees apart. The lamp under test was fixed in a stand 
so that the filament came behind the slots in the disc as it re- 
volved. The lamp was fed from the alternator and the inter- 
mittent beam coming through the slots was photometered. 
The disc was moved relatively to the rotor so that the candle- 
power corresponding to nine equidistant. points on the half- 
wave could be obtained. The candle- power of the intermittent 
beam was obtained by adjusting the voltage on the working 
standard in order that the two lamps and the photometer 
might remain fixed in position throughout the test, this being 
much more convenient experimentally. The working standard 
voltage which was read on the potentiometer was then in- 
terpreted into candle-power by means of a curve, obtained by 
а separate experiment for the working standard. 


ы 
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Ele trical Degrees. 
Fic. 7,— INSTANTANEOUS VARIATION OF CANDLE-POWER AT FREQUENCY OF 60 


The results obtained by the above method are in substantial 
agreement with those obtained by measuring the intermittent 
candle-power in terms of the candle-power of a working stan- 
dard running at constant voltage, its distance being varied from 
the photometer as in Part I. of the Paper. The method 
described above offers greater facilities for accurate work. 


Table IV. 


Е Name. ^5 variation at 30 . 0 variation at 60 = 
Tantalum (T) ......... PN 282 155 
220 v. 5 c.p. carbon (C2205. 63-9 266 
110 v. 25c.p. carbon (Ca ...... ph 11:9 
| Table V 

Frequency. D 
== | 25. 50. 
Carbon filament 5 c.p. 110 ... ........ . 58 per cent. 32 per cent, | 
„% UK оа чика 20 „ il 
i Baton M осе 15: 3s gc 3 
Tantalum 20^ XR ac. dale Viu 37 19 
Osmium 16 „ S 17 i 12 5 
Nernst 0:25 amp. 110 ............ 12 „ А 
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The wavo form of the alternating voltage closely approxi- 


mated to that of a sine wave and the root mean square value 
‘of the voltage at the lamp terminals was maintained constant 


by the aid of an electrostatic voltmeter. 
Results. — Experiments were carried out at a frequency of 

60 and 30 cycles per second. The results obtained at 60 

cycles per second are shown in Fig. 7. These results are re- 


produced in Fig. 8 on a larger scale, together with the results 


at 30 cycles per second. The percentage variation of candle- 

power for the different lamps is shown in Table IV. The per- 

centage variation of candle-power is given by the expression 
maximum candle-power — minimum candle-power x 100 


mean candle-power 
Since these experiments were carried out M. Lauriol has 
provisionally published (see Soc. Int. Elec. Bull., Vol. VI., pp. 
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Blectrical Degrees. 


Cd Carbon: 110. 28 c. p. at бо“. 
-9- T antalum: 110v. 33 c. p. at 60>. 
-> С, Carbon: asov. 8 e. p. at бол. 
-+- Tantalum: 110v. aa c.p. at 30%, 
MT С.о Carbon: ov. 5 С.р. at зо ~. 
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1:0 240 


Кто. 8.—INSTANTANEOUS VARIATION or CANDLE-POWER AT FREQUENCIES 
oF 80 AN PD 60. 


29-32) some experiments made by Girard and Magnol, which 
are here reproduced (see Table V.). It will be seen that these 
results are in fair agreement with those given in this Paper. 


Part III.— RATIO ОЕ MEAN SPHERICAL TO MEAN HORIZON- 
TAL CANDLE-POWER, LUMINOUS EFFICIENCY AND LIFE. 
Ratio of Mean Spherical Candle-power to Meun Hvrizontal 

Candle-power.—Thelamps were photometered at constant direct 

voltage in a number of directions. Polar diagrar:s of distribu- 

tion of light are shown in Fig. 9. The curve tor the osmium 
lamps із a curve giving the light distribution ior the pair of 
lamps fixed in the usual series fitting for a 1:0) volt circuit, 
the approximate distance between centres being some 6 in. 
The results are collected in Table VI. j 


Table VI.— Ratio of Mean Spherical to Mean Horizontal. Candle-power 


C 110 v. 50с.р................... 0:78 

Car 110 v. 25 с.р................... 0-73 (buih „асу frosted). 
О two 55 v. 25c.p. enen 0°79 (a раі"). 

T 110 v. 22 6.P. sie is din xo ess 0:755 


THE ELECTRICIAN, DECEMBER 14, 1906. 821 
Table VII. 
| 38 |50 a 
p | | £5 3 5 1t | Sp. Res. Hot. | Sp. Res. Cold. 
fs ed. р o ERE a ee 
Logb|$2 ff 8 83 rer per M. 8.0. p. i. S. C. P. Watte Wer Watte С.Р. | ong Ner- ohms | Micr- 
2 Name, in 5 8 f 2 $ $- 8q. per per Pet | jq per , per pat ohms ae ohms 
3 inches. E Ч Е E 3 inch. cm 8q. in. 8q. сш. | вд. in om. H. C. P. watt. inch per inch Per 
E 8 B 4 2 | em. cube. em. 
a а” а” |a” | cube. eube. 
"110 v So 95 113 1145 925 2028) 315 | 158:4 24 |6090 944 30 ' 5 " и B 
o 110 50 | 10 1/191 | 964 | 149 412.7 64-1 | 3:85. 0-298 000078 1.980 | 0-00144 
a 55 16 | 626| 800| 784 705 86-8 13-5 .. 360-6 56-0 | 4-13 V 
m 220 5 | 812| 213| 290! 216 108·8 16-9 .. 5230 81-1 | 48 . 1:940 
b^ 10 2 1.15 909! 914| 911| 502| T8 | . .. .8788| 58-0 | 7-46 1.226 E 
T 110 22 | 2918] 192| 196| 1-98) 1388| 21-6 | 105-0 | 164 222.0 844 16 79: | 0-00000498| 12:65 


| : The carbon lamps are arranged in order of efficiency. 
* The column headed ‘‘mean” is obtained by attaching double weight to the microscope measurements as compared with those obtained by 


the micrometer gauge. 


+ This lamp was not the same high efficiency carbon filament lamp that was used in the other experiments and designated Оңк. In the 
calculations given the candle-power of this lamp is assumed to be 50 and its efficiency the same as that of the other lamp. 


It will be seen, on hatin Pi a Paper by Mr. G. B. Dyke 
on the Determination of the Mean Spherical 


147), that these results for carbon lamps are in fair agreement 


with those obtained by Mr. Dyke for lamps having similar 


filaments, being some 2 or 3 per cent. below his. 


Details of Filaments.—The filaments of the lamps tested were 
examined with a view to obtaining their dimensions. The 
diameters were measured by means of a fairly powerful micro- 
scope, and these measurements were afterwards checked by the 


use of a micrometer gauge. The results obtained are given in 
Table VII. | 


90 вас 


Fic. 9, —PorAR DiAGRAMS ор CANDLE-POWER. 


Е ^ will be seen that for carbon lamps working at 110 and 220 
olts, as well as for tantalum lamps, the mean spherical candle- 
power per square centimetre of surface is between 13 and 25. 
derations affecting the Life of Filament Lamps.—It is an 
Е fact that for thin filament lamps тош at low 
bee ine the mean candle-power obtained from a lamp on a 
power d qe is not necessarily the same as the mean candle- 
the Of the same lamp running on an alternating voltage of 
D Toot mean square value. 

in [NA e of experiments carried out on the lamps used 
are: At re the Paper with a view to measuring this effect 
the ur d гейнопсу of 80 „ per second on alternating current 
from the © he gave no measurable change in candle-power 
220 volt result obtained for direct current, while the 5c.p. 
carbon filament lamp gave about 2 per cent. increase. 


n Candle-power of 
Incandescent and Arc Lamps ” (Phil. Mag., Jan., 1905, pp. 136- 


At a frequency, however, of 60 M there was no appreciable 
change in candle-power in passing from direct to alternating 
current. A Duddell-Mather wattmeter in connection with an 
anti-capacity non-inductive resistance was used to ensure that 
the same power was supplied in both cases for each lamp. In 
the case of the 5 с.р. 220 volt carbon filament lamp under the 
above conditions it is worthy of note that the voltage on the 


alternating-current circuit was about } per cent. lower than on: 


direct current, and therefore if the test were carried out at 
constant voltage the probable change in candle-power in 
passing from direct current to alternating current would be 
about 3 per cent. 

These results are connected with the fact that the temperature 
of the filament is varying throughout one cycle of the alter- 
nating current as follows from the results given in Table IV., 
while they are also connected with the fact that an increase 
of 1 per cent. in the watta expended in the filament gives an 
increase of between 2 and 3 per cent. of the candle-power. 

For the purposes of comparison the alteration in candle- 
power for each np is given in Table VIII. by the side of the 
figures obtained in Part II. (Table IV.). 


Table VIII. 
= 5 95 difference of с.р. 
| ^s Tae | between a.c. and d.c. 
EE | P ; | for same watte. 
| EH А = 
' 60-2. 302. | 60. 30.2. 
(Т) tantalum 110 v. 22 с.р..... | 15:5 28:2 ' .. 
26-6 63:9 | 2 rise 


(Ca) carbon 110 v. 25 с.р. .... 11:9 


(Caso) carbon 220 v. 5 о.р. .... | 


It has been stated by Robertson, amongst others, that a 
carbon lamp lasts longer on an alternating circuit than on a 
direct circuit of the same voltage. This effect has hitherto 
been ascribed to the same cause as the effect noticed by Kelvin 
on direct current—that the lamp lasts longer if the polarity is 
often changed. A certain proportion of the former effect, how- 
ever, can be accounted for by the candle power fluctuations and 
the relations existing between life and efficiency. For example, 
in the case of the 220 volt 5 c.p. carbon lamp run ata frequency 
of 80 — mentioned in Part II. of this Paper, we get :— 

l. Assuming candle-power variation to be a sine wave of 
amplitude, as obtained by experiment in Part IL, that life 
varies as (c. p.) -7, and that mean candle-power is unchanged— 
theoretically, life on alternate current is l:3 times life on 
direct current. 

2. Assuming candle-power variation to be as given in 
Fig. 8, making other assumptions as above—theoretically, life 
on alternate current = 1:4 times life on direct current. 

As no reliable figures are published giving the law connect- 
ing efficiency and life for tantalum lamps, the maguitude of 
this theoretical alteration of life las not been worked out; 
but it is fairly clear that it would be an increase, provided, of 
course, that the maximum temperatur» attained during one 
cycle is not sufficient to melt the rilament. This being so, it 
is at first sizbt rather remar-able that a decided decrease in 
life should be noticed when the tantalum lamp is run on an 
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alternating-current circuit. When we consider, however, how | 


near the filament at normal voltage is to its melting point, and 


These results would seem to indicate that one direction in 
which an increase in the life of the tantalum lamp could be 


lso bear in mind that it is alternately heating and cooling | obtained when used with alternating currents would be in 
(this alternation takes place at twice the 80 of supply) | giving greater freedom to the filament—if feasible, a freedom 


and that consequently it is subjected to repeatel stresses, it is 
possible that part of the decrease in life is due to this, and 
resembles the breaking of a bar by the repetition of small 
stresses well within the elastic limit. | | 

The tantalum filament apparently expands a fair amount 
when it is heated to its normal temperature, and this expan- | 
sion causes the lamp to emit a sound immediately on switch- : 
ing into circuit, the noise being due to the filament moving 
over the wire supports. | | 

After burning for some time the filament changes its nature 
and becomes, as is well known, more crystalline. When new 
it appears as a straight parallel sided wire, but after burning 
for some time it assumes a more or less disjointed appearance, 
as if it had been cut into very small pieces and these pieces 
had been fitted together without proper alignment. 


| similar to that which the filament of the ordinary carbon lamp 


possesses. Possibly it might be found to answer the purpose 
to replace the usual zigzag of straight filament by a correspond- 
ing arrangement made from a piece of tantalum wire previously 
wound in a very fine spiral. The author is unaware whether 
this arrangement has already been tried or not; it is merely - 
thrown out as a suggestion, as the experimental results seem 
to indicate that this might be a partial remedy. 

In conclusion. it gives me much реше to acknowledge the 
assistance that I have had throughout the conduct of this re- 
search at the East London College from a senior student, Mr. 
F. Stroude, who has shown considerable 5 ability 
in the work. My thanks are also due in large measure to 
Messrs. R. M. Ellis and H. R. Williams for much valuable work 
in connection with this Paper. | 


THE GREAT NORTHERN, PICCADILLY AND BROMPTON RAILWAY. 


(Concluded from p. 20d.) 


The lift equipment of the passenger stations is of consider- 
able interest. The depth of the tunnels below the surface 
varies very considerably at the different stations, as shown in 
the following table :— | 


Feet below Feet below 

street level. ` street level. 
Finsbury Park (4) .......... 20 | Piccadilly Circus (4) ........ 102 
Gillespie-road.............. 80 | Dover-street (2) ............ 98 
Holoway roaa (3 EE 44 | Down-street (2) ............ 73 
Caledonian- ( 79 | Hyde Park Corner (3) 80 
York-road (2) .............. 90 | Knightsbridge (4) .......... 76 
King's Cross (4) ............ 70 | Brompton-road (4)........... 7 
Rusdell-square (3) .......... 110 | South Kensington (4) ....60 & 78 
Holborn (4)................ 114 | Gloucester-road (4) ........ 63 
Covent Garden (4).......... 123 | Earl's Court (4) ............ 63 
Leicester-square (5) ........ 199 . 


The numbers in brackets after the name of each station 
denote the number of lifts. At South Kensington the two 
tunnels are at different levels but at all the other stations they 
are side by side. 


All the underground stations, except Gillespie-road, where 
the line is comparatively near the surface, are provided with 
lifts. At the Finsbury Park Station, which, as has been 
already stated, was built by the-Great Northern Railway Co., 
four hydraulic lifts are used, supplied by Messrs. C. & A. 
Musker, taking water from the hydraulic plant already installed 
for the lifts of the Great Northern & City Railway, which has 
a passenger station adjoining. This pumping plant is driven 
electrically and supplies water at a pressure of 700 lb. per square 
inch to the three rams with which each lift is provided. 

The lifts at the remaining 17 underground stations are elec- 
trically worked and were supplied by the Otis Elevator Co. 
There will be in all 60 of these electric lifts, including those for 
the Strand Station on the branch line, the number in ‘each 
station varying from two to five, according to the local require- 
ments of the traffic, as shown in the table above. The construc- 
tion of the electric lifts, the erection of which was carried out 
under the superintendence of Mr. G. Rosenbusch, of the Under- 
ground Electric Railways Company, is generally similar to 
those in use on the Baker Street & Waterloo line, where they 
are making about 42,000 lift trips, which is equivalent to about 
940 lift car-miles per week. 

Each lift has a nominal lifting capacity of 10,000 Ibs. at 200 ft. 
per minute, but they have been tested with loads considerably 
in excess of this figure. The floor space of each car is 140 sq. ft., 
which corresponds to a capacity of 70 passengers without over- 
crowding. The motors and winding drums are placed in aroom 
situated directly over the top of the shafts ‘instead of at the 
bottom asin many of the earlier electric lifts. This simplifies the 
gear, as the ropes can pass directly from the car to the winding 
drum. The whole mechanism is also rendered much more acces. 
sible for cleaning and adjustment. A general view of the motors 


and winding gear of a typical pair of lifts is given in Fig. 6, the 
panels with the control gear and resistances for the same lifts . 
being illustrated in Fig. 7. The winding drum is 44 in. in 
diameter, and is driven through worm gearing by a pair of 
semi-enclosed continuous-current four-pole motors rated at 
35 B. H. P. each. These motors are of special design, provided 
with a shunt field winding, a series field winding, and a set of 
independent field coils, the purpose of which is mentioned 
below. They were manufactured by the General Electric Co. 
at Witton. Each motor is directly coupled to a worm shaft 
which carries a pair of worms with right and left-handed 
threads respectively. The two worm wheels with which they 
engage gear into one another, but only one is connected to the 
winding drum. By this means not only is the thrust entirely 
balanced for both directions of running, but the pressure on 
the teeth is considerably reduced. The whole gear runs in oil. 
The worms are solid with the steel shaft and the wheels are of 
bronze. One of each pair of worm wheels is coupled to each 
end of the drum through a coupling provided with rubber 
blocks between the opposing surfaces to give a certain amount 
of elasticity to the drive. The coupling between the motor 
and the worm shaft forms a brake drum which is fitted with a 
band brake arranged to be always on except when held 
“off” by a solenoid, which only receives current when the 
motor switches are closed. This solenoid is seen in Fig. 6 
immediately to the left of the motor. 

Four steel ropes, iin. in diameter, are used for the sus- 
pension of each cage from the drum, and two ropes of the 
same size support the independent balance weight, the magni- 
tude of which is somewhat less than the dead weight of the 
cage itself. A “back drum” counterbalance weight is also 


attached to the drum by another pair of ; іп. ropes. This 


makes up to total counterbalance weight to the dead weight of 
the car, plus half the live load. The ropes leading to the 
counterweights pass over the large sheaves seen in Fig. 6 be- 
tween the two motors. The centre sheave is for the independent 
counterweight, the outer ones, which can slide sideways on 
their shafts, receiving the back drum counterweight ropes as 
they unwind from the spiral grooves in the main drum. Both . 
counterweights run in the same guides, one above the other, 
the back drum weight being the lowest. Each rope has an 
ultimate strength of 22 tons and is composed of six strands of 
19 wires each laid round a hemp centre. Very complete 
arrangements are provided to equalise the stress in the ropes. 
Should any main rope break or stretch more than a certain 
amount the safety catches on the car are brought into action 
and the car is brought to rest by the guide shoes gripping the 
wooden guide on three sides. The same safety devices are 
also actuated by the centrifugal governor at the top of the 
shaft if the speed of the car exceeds a predetermined amount. 
Part of one of these governors is seen in Fig. 6 on the extreme 
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left. This apparatus is automatically reset when the lift is magnetic switches @ йр the reversin 
started again in the upward direction, so that, provided the actuated by the single accelerating " magnet with a long flat 
hoistiug gear is not disabled, the cage can be brought to. face, the winding of which is arranged as a shunt to the motor 


surface even under conditions when it is not possible to lower circuit, so that its strength is increased as the back E.M.F. 
it. In addition to these appliances, a set of oil buffers ig grows with the speeding up of the motor. The seven movable 


armatures are arranged with graduated air- 
gaps, so that they are attracted successively 
as the strength of the magnet increases. 
The last two steps respectively shunt and 
then short circuit the series field windings 
of the motors. The two electromagnetic 
switches seen in the right-hand bottom 
corner of the panel in Fig. 7 and referred 
to in the diagram of connections as the 
slow-speed and fast-speed magnets are. ener- 
gised according as the car switch is on its 
low or full speed contact. The high-speed 
magnet switch simply short- circuits an 
additional resistance in series with the 
starting resistances, while the function of 
the low-speed switch is to cut the extra 
field winding into circuit, strengthening the 
motor fields and thereby reducing the maxi- 
mum speed. 

Stopping can either be effected by moving 
the car switch back over the same contacts 
into its off position or automatically at 
either.end of the travel by means of the 
series of three limit switches in the shaft 
worked by a striker on the car, which 
perform exactly the same operations. 
Suppose the lift has been running on 
the full speed notch, then the first operation causes the 
slow-speed magnet switch to. close and the high speed 


g switches. Theso are 
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fixed to the bottom of the car, which, in case of overrunning, 
can arrest the motion of car at the bottom of shaft when 
travelling full speed in about 8 in. without damage. Fig. 9 is 
a section of one of these buffers. Exhaustive tests of these 
safety devices have been made. 

The cars are constructed entirely of steel, and the same 
arrangement of working the lift gates is adopted that was 
introduced in the lifts of the Baker Street & Waterloo Railway. 
The entrance and exit gates are at opposite ends of the car, 
the gate on the entrance side being worked by hand by the 
lift man, and that, at the other end by compressed air, together 
with those of the landings at the same end. Air pressure for 
this purpose is taken from the pipe line which supplies the 
electro-pneumatic signals and a reservoir of about 50 gallons 
capacity is provided at the bottom of each lift shaft, so that 
even if the air supply should fail the gates could be worked 
during several trips. The closing of the gates is very smooth 
owing to the cushioning effect in the air cylinder. The gates 
can, of course, also be worked by hand if required. The 
Working of the air gates of this type on the Baker Street & 
Waterloo line has-been very satisfactory. Something like 
167,000 movements are made per week, the failures averaging 
only one in every 404,000 movements. 

he electrical control system, of which a general diagram of 
connections is given in Fig. 8, is of considerable interest. A 
small master controller is provided on the car near the entrance, 
Which ig simply turned in one direction for ascending and the 
other for descending, contacts being provided on each side for 
full and half speed respectively. In addition to the controller,. 
there is a safety switch, by means of which the car can be 
brought to rest in case of a derangement of the ordinary con- 
trol a Paratus. This switch acts on an entirely separate 
control circuit, as will be seen later, which can also be opened 
automatically by the emergency limit switches should the car 
overrun either landing by 6 in. The electro-magnetically 
actuated switches controlling the power circuits are grouped 
together on slate panels close to the motors, as shown in 
lg. 7. The movement of the car switch closes one or other — | 
of the solenoid reversing switches on the upper part of the]. · ` lio. 7.— Cox TROL PANELS rom Lirrs. | | 
nel marked D and U in Fi 7 according as the motion is to MEME | E liv thon 
е down or up, thereby starting the motors, whose armatures | resistance and the extra field coils. An шуп у кеа 
are connecte permanently in series, and also releasing the | excites the load magnet which actuates the iit fur field 
solenoid brake, The progressive cutting out of the starting | switch on the right of the panel and cuts ous wee aches 80 
resistances is effected automatically by the left hand row of | resistances in a similar manner to the starting resis 
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magnet switch to open, cutting in the additional series. 
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praking effect is produced. The last operation 
= Ў td рн switch P hich breaks the main circuit 
and applies the solenoid brake, thereby stopping the car. The 
current at starting is not more than 25 per cent. 10 éxcess of 

running current. Lest 

hehe third large electromagnetic switch at the right of the 
top half of the board is the main circuit-breaker or main line 
magnetic switch which can be tripped by the safety switeh in 
the car, by the limit switches in the shaft, by a small cut-off 
switch on the panel itself or by a failure of current in the 
control circuits, opening both poles of the main circuit. This 
not only cuts current off from the motors and solenoid brake, 
but trips the relay which puts the extra field across the arma- 
ture terminals. The main circuit-breaker can also be opened 
by the “slack cable switch” which comes into action auto- 


matically if the car should stick while descending, in order to 
prevent further cable being unwound from the drum. Two 
of the series of small relays at the bottom of the board are the 
variable potential magnets which are provided in case the 
voltage of the line should increase beyond specified bounds to 
prevent excessive acceleration by inserting extra resistance of 
the accelerating magnet. In extreme cases an excess potential 
circuit-breaker comes into action which is situated on a separate 
board. The remaining two relays are those actuating the 
slow speed and load magnets respectively. 

The up and down line switches, as well as the main line 
switch, are provided with handles so that they can be worked 
by hand if required, and the up and down switches are 
mechanical as well.as electrically interlocked so that they 
cannot cause a short-circuit by both being closed at once. 

"The main resistances of the grid type are seen in Fig. 7 at 
the back of the board, and above them are the porcelain tube 
resistances for the control circuite. These circuits are protected 
on both poles by 5 ampere fuses. 

In place of one of the pairs of lifts at Holloway Station, one 
shaft is being fitted with a double-spiral continuously-moving 
track travelling at 100 ft. per minute which will take passengers 
up and down simultaneously. This will be put to work 
shortly and it will be of considerable interest to watch the 
resulte of its operation, as this is the first time a moving track 
has been applied to railway work, although similar apparatus 
has been in use on a smaller scale elsewhere. The moving 
track has been supplied by the Reno Electric Stairways & 
Conveyors (Ltd.) 

The moving surface is built up of steel chains bridged by 
teak slats and is guided in a spiral up and down the shaft by 
wheels running on a spiral track. The flexible hand.rails are 
driven at the same speed as the conveyor by sprocket wheels 


Fio. 8.—DiadRAM or CoNNEcTIONS oF LIFT. 


.compared with the heatin 
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meshing into the links of the chains. The time taken for an 

ascent or descent will be about three-quarters of a minute. 
A large party, including a number of members of the Press, 

inspected the line on Wednesday and we understand that all 


| arrangements are complete for the commencement of ttaffic to- 


morrow, after the formal opening by the Right Hon. D. Lloyd- 
George, President of the Board of Trade. It is intended to 
commence running with 26 trains of three. cars each, with a 
headway during busy hours of three minutes. The length of 
the trains will then be increased, as required, until the standard 
six car train is reached. The journey from end to end of the 
line will occupy about eight minutes. | 

We cannot conclude this article without expressing our 
thanks to Mr. J. R. Chapman, engineer-in chief and general 
manager of the Underground Electric Railways Co. of London, 
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and some of his staff, including Mr. L. W. Migotti, оше 
stock engineer, for putting much of the information containe 
therein at our disposal, and permission and assistance regard- 
ing the taking of photographs. We should also like to 
acknowledge our indebtedness to the Otis Elevator Co. (Ltd.) 
for information and drawings relating to the electric lifts. 


SELECTION AND TESTING OF MATERIALS FOR 
CONSTRUOTION OF ELECTRIC MACHINERY.* 


BY PROF. J. EPSTEIN. 
(Concluded from page 253.) 


As to the influence of time, the temperature of а 7:5 kw. trans- 
former became stationary after a 16 hour run, that of the alternator 
coils (1,600 kw.) after a six hour run, as shown by curves (not here 
reproduced). For the transformer the cooling effect is very poor as 
capacity. In all Felten-Guilleaume- 
Lahmeyer transformers of the same design up to 100 kw. a six hour 
run in all cases resulted in 80 per cent. of the final value for the 
copper and 66 per cent. for the iron. But with well-ventilated high- 
speed machines, even in the first hours the amount of energy dis- 
sipated by the cooling effect is much greater than the heat capacity 
of the masses, and so they practically reach the maximum very soon. 

The temperature rise in an oil transformer can be seen from Fig. 5. 
The transformer itself is shown in Fig. 54. Here the lower parts do 
not heat at all at the beginning of the test. The lower the thermo- 
meter is placed the greater the difference between the temperature 
rise obtained after a few hours’ run and the stationary value. 

From these examples it will be seen that it is impossible to establish 
а universal ratio between the temperature rise after continuous 
running and after a six hours’ run. It is desirable, therefore, in 


* Abstract of a Paper read before the Institution of Electrical E eerg 
November 22nd, “ ыз 


drawing up general rules, that these should not refer to any arbitrary 
time, but to the stationary temperature after continuous running. 

In actual tests either the increase in temperature should be fol- 
lowed up in order to see when the highest temperature is reached, or 
such running time should be allowed as has proved sufficient for 
machines of similar type. 

With machines for long intermittent service the period of the 
service should be used as a basis, while with machines for short 
intermittent service one should endeavour to take into consideration 
the special character of the work. In order to avoid complications, 
however, it is customary in the latter case to take as & basis a one hour 
continuous run. 

The greater the heat capacity of the mass of the motor in com- 
parison to its radiating capacity the more will these values differ 
from the real value. 

If there is no opportunity for fully loading the machine, an idea 
of its thermal characteristic may be obtained by the well-known 
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Fie, 5.— HEATING Cunvrg OF OIL TRANSFORMER. 


method of running it alternately with a higher voliage and with & 
higher current, so that in each case the full losses are obtained. 
For example, the following is the method we have employed to test 
a single 200 kw. transformer for a voltage of 10,000/28,000, in which 
the iron losses amounted to 3,420 watts, and the copper losses to 
2500 watts, under normal working conditions. The transformer 


was first run for one hour with 18,900/84,700 volts, corresponding 
to losses of 5,880 watts. It was then run for one hour short-circuited 
with 19°3 amperes and with 8 amperes 5 corresponding 
to losses of 7,040 watts. Though in each case the losses were prac. 
R 
| 
2—11 —— а. 
0—2 
Fra, 5А. Оп, TRANSFORMER. 
tically the same as those occurring under working condition», by 


continuing the test for a sufficient en of time i$ was possible to 
ine. 


y, much depends upon the reason why one machine heats 
пога another, If, for example, in a pan dived plant one of 
and th ard CRAS uote machines runs at a temperature of 50 deg. 
that the other at 80 deg., the difference being due alone to the fact 

ө Armature openings have been covered in the former case 


of gases and dust, the machine with a 
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can only be obtained by thoroug 


the designer calculates tho losses, and these are tested in a simpler 
and more reliable way, the guarantees ought to be based on them, 
as it is ирон that they should be of a kind which both the 
designer an To check the copper losses at full 
load in armatures the resistances ought to be measured after a 
regular normal run. 

. As regards the testing of iron losses, a very simple method was 
announced last year in the technical Press. То investigate those of 


CE erry 
Sua? 
Fic. 6.—Lossks as TESTED IN MACHINES AND IN LABORATORY SAMPLES, 


а several thousand kilowatt alternator small samples of the iron 
used in the armature were reserved and tested in the laboratory at 
the same inductance and frequency as in the machine. By multi. 
plying the figures with the ratio of weights of the iron in the 
armature and of the sample the iron losses in the armature were 
supposed to be checked. Every experienced designer who has 
ever compared actual losses in machines with the losses calculated 
on the above basis is aware that the method is faulty and that the 
results will be too low. 

What are guaranteed as iron losses in machines are not the 
losses which occur in the unfinished iron, when the lines of force 
are uniformly distributed in exactly the way which the designer 
has prescribed in the armature core, but the additional losses due to 
varying density, dispersion and, above all, to hysteresis and eddy- 
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Fro, 7.—Curves or InoN Losses, 


current losses in other parts of the machine, whether solid or 
laminated. The data necessary for the computation of the losses 

4 research, and not alone by simple 
measurements on a test-piece in the laboratory. 

Thus in the early days of dynamo manufacture a difference 
between the losses calculated by the Steinmetz formula and those 
found by tests on machines was observed, to compensate for which 
the multiplication of the theoretical losses by a certain factor was 
proposed. Fig. 6 refers to observations made at that time on con- 
tinuous-current machines. The full lines show the losses as found 
by testing laboratory samples and as measured on actual machines, 
For & varying induction both for 15 and 80 cv the ratio between 
losses in the machinery and losses in the laboratory samples 
increases both with the frequency and the induction, as will be 
seen by the dotted lines, This is principally due to the fact that 
there are more eddy currents in a dynamo than in a laboratory 
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test - piece. To emphasise the difference as much as possible the 
eurves are based on measurements taken from out-of-date machines, 
but similar results will be found in modern machines. : 
The most thorough method of guaranteeing & machine consists. 
therefore, in basing the guarantee on the most unfavourable values, 
obtained from previous machines of similar construction. Such 
values will be found to differ to & very considerable degree from 
‘those deduced from theoretical considerations. | | 
^ In illustration of this some curves of iron losses are given 1п 
Fig. 7, which are taken from a few of the best standard works on 
electrical machine construction. The figure also contains a curve 
-of loss, designed by the author as a basis for guarantees. Naturally 
the efficiency which has been calculated for & certain machine is 
very greatly effected by the choice of the curve of iron losses. The 
curves in the next figure (Fig. 8) have been taken as a basis for 


Fic, 8.—Ccives or Iron Losses. 


*the calculation of the efficiency of a certain machine. As may be 
seen, differences occur of 3 per cent. at full load and of 5 per cent. 


at half load. 


Iron losses can be accurately tested with transformers or motor- 


generators. In motor-generators the iron losses are easily tested. 
"With continuous-current machines special care must be bestowed 


ou the position of brushes. Fig. 9 shows the variation observed on 


a machine running as a motor with different sparkless positions of 
brushes. 
‘mation can separate friction and iron losses by different methods, 
but the buyer will be satisfied with a combined test. With engine- 
‘driven generators indicator tests give the no-load losses of the set 
and the losses due to excitation and magnetisation. 


' avoided, by throttling the steam to work with lower pressure. If 


the voltage available differs a little from normal a correction may be: 


made, assuming that the losses vary with the square of the voltage. 


2 10 8 [3 4 


о 2 4 6 
. - Shifting of the brushes mexsured in mm 
Fic. 9.—Corve SHOW N]O EFFECT OF VARYING POSITION OF BRUSH GEAR. 


Testing is simplified if the efficiencies of engine and generator are 
not guaranteed separately but combined. Taking into account the 
inaccuracy of mechanical measurements, it appears absolutely 
necessary in the case of efficiency tests to allow a margin of error, 
up to 2 per cent. being commonly agreed upon. Even higher 
"margins must be allowed in hydro-electric plants, particularly when 
working with a small head of water. 

Efficiencies measured directly and indirectly coincide, as a rule, 
within the limits of the error of the observations, which is about 1 
to 1:5 percent. The author, therefore, prefers the simple and more 
exact method of the separate loss measurements. It is, moreover, 
his opinion that this method should be used for calculating guaran- 
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In the case of motors the manufacturer for his own infor- 


The inaccuracy’ 
of light-load indicator diagrams is diminished, but not altogether 


tees, as it is important that 5 should be capable of being 
checked in a simple and uno jectionable manner. 

With an alternating current the regulation is defined as the per- 
centage drop of the voltage between no-load and full- load current 
with a certain power factor. In the case of transformers, however, 
it is usually ascertained by short-circuiting the secondary by an 
amperemeter and observing in the primary the voltage required to 
give the normal amperes. But as a particularly good regulation is 
essential with transformers, it should not be o tained by reducing 
to a minimum the distance between the high and low tension coils. 
In comparing transformers for a very high voltage the author would 
prefer one with ample distance between the high and low-tension 
coils, even if the regulation is poorer. Apart from special cases, 
such as machines for electric furnaces or tramway machines to 
work in parallel with buffer batteries, the closer the range of the 
regulation of generators the better. The very small values, how- 
ever, as a rule are not attainable, on accouut of the variation of the 
speed of prime movers. Furthermore, one must noi lose sight of 
the fact that with direct-current dynamos and motors a too great 
degree of regulation might produce oscillations and fluctuations 
between machines working in parallel, and small variations of 
voltage will influence the amperes to a great extent. 

The overload capacity for motors must be tested both as regards 
starting and running. In testing the torque of alternating-current 
motors опе must not lose sight of the fact that if the torque varies 
with the position of the rotor the user has io reckon with the lowest 
value. 

For measuring the torque the most convenient method is perhaps 
to start against a spring balance attached to a rope passed over & 
pulley and to allow the motor to choose a position, but more 
accurate results are obtained by adjusting a lever iu different 
positions and allowin ; it to raise a weight. 

The overload capacity of alternating current motors is often ascer- 
tained in the simplest way by lowering the voltage until the motor 
ceases torun. In motors for pumps, fans, ventilators and such- 
like, where a variation of the torque will never occur in actual 
service, it is this overload capacity (stability when the voltage falls) 
which is of chief importance to the user. | 

Machines, as a rule, are not intended to run with a continuous 
overload, though it may be importaut for them to be able to do so 
for a short time. According to the German regulations machines 
should, as a general rule, be tested with a 25 per cent. overload for 
half an hour, and with 40 per cent. overload for three minutes. 


A sparking machine is bad, but even if the machine under test 
does not spark, this does not mean thatit is good. It often happens 
that & machine which runs, say, fairly well to-day will give trouble 
after some months of actual work. What is required, and what 
cannot be checked by a mere test, is reliability. This reliability in 
the first place is guaranteed by the strength of the mechanical con- 
struction. A machine running under good mechanical conditions 
may give trouble if these conditions change through wear and tear, 
just as in testing the materials for a machine we must not lose sight 
of the fact that the electrical part, although important, is only а 
part, and that & machine to be good must be sound both from an 
electrical and a mechanical point of view. 


A machine must fulfil certain requirements, otherwise it is bad. 
But if these requirements are exceeded the degree of excess is not 
necessarily a criterion of the quality of the machine as a whole, nor 
even of its value in respect of any particular requirement which may 
be exceeded. А 500 volt direct-current machine which will stand a 
3,000 volt insulation test may not have so good an insulation as 
another which the manufacturer would trust with only 1,000 volts, 
for such a machine will never be called upon to stand 8,000 volts 
in service, whereas copper and coal dust and want of cleanliness in 
caring for the machine are conditions which are likely to occur. 
The fitness of the machine to withstand these may be guaranteed 
by & thoroughly well-considered design, based on experience as to 
what may prove the weakest point under bad circumstances. The 
same applies to sparkless running. If two new machines run 
sparklessly with a final test within the overload limits, as given, 
say, by the German regulations, the experienced designer, in com- 
paring them, will not ask if he can go 10 per cent. higher with A or 
80 per cent higher with D, but he will ask how the sparkless 
running is obtained and definitely guaranteed. 

If with B the sparkless runving is due to a scrupulously accurate 
adjustment of the brushes, to the employment of only a certain 
quality of brush, or to the absolute truth and steady running of the 
bearings and a highly-polished commutator, whereas if with A it is 
due to structural details, such as the use of compensation poles, 
ample dimensions of the cross. connections and commutator, the 
designer will recognise in A a better machine in every way, and 
even а cheaper, though its price will naturally appear higher. 

Efficiency as far as motors are concerned is very important in 
connection with a central station, where you have to pay & high 
price for power, but as regards generators this point is often over- 
estimated. It does not pay to trouble about one tenth of 1 per cent. 
if it cannot be checked with accuracy and if youare losing efficiency 
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in your engine and boiler house. Insist upon efficiency in your 
boiler house and renounce a few tenths per cent. efficiency in your 
machine, if by this it can be improved as regards regulation over. 
load capacity or safety. For instance, we often decrease to a great 
extent the efficiency of low-tension direct-current machines by 
inereasing the number of brushes. With a lower number of brushes 
the machine would stand all that is required by the specification, 
and all that can be checked by the test, but we prefer a machine 
fitted with a greater number of brushes, as it will stand both an 
overload and bad attention. The latter is a very important point, 
as there is a great difference between a machine enduring a test 
under testing conditions and being able to withstand all irregularities 
which may happen in actual service, however strong and safe it may 
be in every respect. Features like this can only be guaranteed by 
good design based on ample experience, good selection and checking 
of the materials, and conscientious work in all Matters connected 
with the tendering for and the construction and erection of the 
machine. 


When run in series the lower curve resulted; by putting more cu 
through, so that the watts were approximately ihe sai pi in coil d the 
Upper curve was obtained. The description of the coils wag Аз follows : 
Coil 1, plain D.C.C. cotton, no external covering ; coil 2, coil impregnated 
with white enamel; coil 8, coil covered with external layer of string ; 
coil 4, coil impregnated with brown varnish ; coil 5, no former, two layers 
tape; coil 6, coil of thinner wire. AM | 

Coils 1, 2, 3, 5 ......... СОИ 19 layers 0:058 ів. wire. 

FFF 38 „ 0 032 in. „ 

Coil 5 bad no former, but was finished with two layers of unvarniehed tape. 
As Prof. Epstein said, it is impracticable to calculate the internal tempera- 
ture conditions from any assumed values of the conductivity of copper and 
enitnn, but, taking a coil and investigating its temperature distribution, it i 
poss:ble to predict the temperature distribution if worked under some- 
what different conditions. For instance, fiom the watts per éubic inch 
and the internal temperature curve and the thickness of the winding, 
1˙5 in., it was possible to calculate a mean eondactivity which, for con. 
venienoe, corresponded to the assumption that no heat left by the flanges.* 
If we calculated this value for coils 1, 8 and 5, which differed in finish, but 
were internally in the same condition, it wag found £o be 0.0058, 0-0057 
and 0:0059. As the problem might be inverted, using this value and 
knowing the watts per cubic inch, we might predict the temperature 
curve inside the coil with a high degree of accuracy by experiments on 
one to obtain the value of this constant, knowing the temperature at one 
point— the external surface, for instance—and the approximate position 
of the layer of maximum temperature. Of course, the conditions must 
only be altered within narrow limits of size, &., but in any given case 
such calculation might be useful as an aid to design. The constants for 
the other coils obtained from the curves were::— T 1 Ак 


Coil .......... 0-0188 Сой 4 :......... 0:0084 
Coil . 0*0078 Coil .......... 0:0055 


Coil 6 had a slightly lower constant than coil 1, from which it differed 
only in being composed of thinner wire and with more turns. With 
regard to temperature of armatures, he was able to confirm Prof. Epstein’s 
opinion that the surface was practically as hot as the interior. He had 
ч worked on transformers, and found that the top of air-cooled trans- 
formers became much hotter relatively to the bottom than was the case 
with oil-cooled trausformers. TEN 
Mr. 8. EVERSHED laid stress upon the great difficultieg experienced 
by instrument makers on account of the smallness of the apparatus which 
they had to make, and the high percentage accuracy which had to be 
obtained. He agreed with Mr. Peck as to testing insulation. There was 
no definite limit in insulation equivalent to the elastic limit of metals, and 
it was, therefore, important to see that in testing, the indefinite limit 
of breakdown was not too closely approached. He was of opinion that 
the breakdown of insulation was generally caused by moisture. | 
Mr. V. A. FYNN was of opinion that although the testing: of losses t 
give the efficiency might be satisfactory for good machines, certain losses 
might be inadvertently left out of account if the machine was bad. | 
Mr. A. CAMPBELL remarked that the method of measuring magnetic 
losses given by Prof. Epstein did not allow the maximum value of the in- 
duction to be obtained. For this it was necessary to observe the wave form. 
Mr. W. M. MORDEY (communicated) remarked that the new iron alloys 
referred to by the author were of very great importance, and the credit for 
them belonged to this country. They were made and their properties 
discovered by Hadfield and Barrett. A great deal of work has been done 
on these during the last few years to obtain uniformity ‘and to ascertain 
exactly how to get the best results. These. further improvements had 
been effected by Hadfield and Sankeys who had for some time been 
supplying this material under the name оѓ “ Stalloy.” As he had had to 
do with this matter in an advisory way he was able to supplement the 
autbor’s brief reference to this material. Fig. 4, showing losses for 
ordinary iron and for the alloy were very striking, but still more striking 
were curves for different thicknesses. These showed that, as compared 
with iron usually made, the Stalloy” curve was much flatter, t was 
nearly a straight line, rising very slowly. The practical importance of 
this was of course very great, as it followed that lamination need not be 
carried down to anything like the degree necessary with ordinary magnetic 
iron. One or two figures might be given to illustrate this : At a thickness 
of 0:024 in., 10,000 B, 50, the total energy loss in the new material was 
less than one-half what it was in the beet: obtainable iron. Ordinary 
practice was to use iron sheets of 0:014 in, thick. The new material of 
0.05 in. thick gave about the same loss as the 0:014 iron. The results 
given in Fig. 2 for permeability were much worse than ours here, 
especially in the lowcr part of the curve. It was interesting that this 
new material should have been produced when it was likely to be very 
useful in the construction of laminated alternate-current motors. The 
effect on trant former design would be very marked, a gain of 50 per cent. 
in output resulting from its use. This was on the assumption that the 
magnetising loss and the maximum temperature were kept the same for 
& given size of transformer. LE 
He was interested to learn that our German brethren were now 
adopting English practice in many eleotrical matters. The author 
*eferred more than once to the Steinmetz co-efficient and the Steinmetz 
law of the hysteresis being proportional to B'**. It might be of interest | 
to him to know that the total energy loss also followed a Bi-“ curve. | 
Prot. EPSTEIN, in his reply, said that they must all agree that insula- 
tion was a subject about which they knew very little. The pressure 
referred to by Mr. Rayner was measured on the high-tension side. The 
weakening of mica tubes might be due to carbonising or to & 5 
effect if the tubes were not well dried out. He reserved most of the poitts 
which had been raised for a written reply. 


* Inst. Elec, Eng., Vol. XXXIV., p. 714, Ж 


DISCUSSION. 


Mr. W. H. PATCHELL remarked that Prof. Epstein’s Paper was an 
excellent one, as it dealt with an intricate subject in a common sense 
manner. Parchasers of plant were bound to rely to @ great extent on 
the manofacturer as to the quality of the materials used. As to the 
question of high pressure teste, he was of Opinion that the dielectric 
might be weakened by such tests without the weakening effect being 
known, and consequently that a machine or cable subjected to such tests 
might be in a less satisfactory condition after the test than before, 
although it passed the test. As to guarantees, he felt that too much 
importance was often attached to them, as the value of a guarantee 
depended very much on the firm that gave it, What was required was 
plant that did not necessitate a lot of attention, but ran satisfactorily 
even under unfavourable conditions, 

Mr. J. 8. PECK thought that the standard given by Prof. Epstein for 
testing iron sheets was a very good one. He was of opinion, however, 
that a temperature of 100 deg. for the ageing of iron was too high, as 
plant was not generally run at that temperature, and therefore that 
80 deg. would be more suitable. Ageing at 100 deg. was not necessarily 
the same as ageing at 80 deg. With regard to the testing of insulation, 
the importance of this consisted really in seeing that the insulation was 
In proper condition; for example, free from moisture. He did not 
believe that there was likely to be much trouble from the formation 
of nitric acid. If there was brush discharge, nitric acid would 
be formed, but in .Properly designed machines this did not occur. 
Nitric acid was being used as an exouse for many defects. For 
insulation purposes mica was very satisfactory, but not a necessity, and 
had been entirely eliminated by some of the largest manufacturers. 
Leatheroid was an excellent material, but was open to the objection that 
it was extremely brittle when dry. He was oppossd to what might be 
called “long-time low-pressure tests." It was better to test wi th a high 
Voltage for a short time, so as to give a shock, such as might be expe- 
rienced in Practical working. He thought that Prof. Epstein would have 
some difficulty 10 persuading people that apparatus running with a high- 
растае rise would run for so long as apparatus with a lo x-tem- 

ise. 

Mr. E. H. RAYNER remarked that the effect, referred to in the Paper, 
of a capacity in parallel with a test sample reducing by nearly 50 per 
cent. the disruptive Voltage of insulation was of the greatest importance, and 


COIL NO. 1 2 


SOALE 1 Foor 


oe details as to the tests would be most interesting. If the measure- 
of pressure was taken on the high-tension side, then the results 


perature rise of field coils, he was glad to have the rtunity of 
, PC 
senting the results of some further experiments on the matter. The 


AT as Nos. 1, 2, 3, ö were concerned, only as to finish. These were prac- 
ao е same resistance when Sod They were put in series and a 
the 805 n 4 amperes put through till a steady state was reached, 
metal би ng filled with cotton waste. Coils 1, 2, 3, 4, 6 had sheet. 
their varnish’ v 4 жав wound by another firm and insulated with 
siderably less zun (insulation between winding and former was con- 
y less, and the coil had a lower resistance than the others. 
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ROTARY CONVERTERS v. MOTOR -GENERATOKS.* 


BY MILES WALKER. 


The main systems in which rotary converters have been employed 
can be olassified broadly as follows :— First, there are railway and 


tramway systems, where three-phase power is generated for distri- 
bution and converted into direct-current at 500 or 600 volts. In 


London alone there are rotary converters of a total capacity of 


147,000 kw. installed for traction work. The second use of rotaries 
—which in the future may become very much greater than it is now 
—is for electrolytic work. The third great use for rotaries is in the 
conversion for lighting and traction systems in towns where the 
frequency of supply is 40 or 50 cycles. There is a widespread 
opinion that for this class of work the rotary converter is unsuit- 
able. This opinion is beginning to waver in the face of facts, and 
there are now 50 cycle rotary converters of capacities from 150 to 
1,500 kw. running in different parts of the country in & highly satis- 
factory manner. 
In order to compare the advantages of the rotary converter over 
the motor-generator for this class of work it is necessary to take 
into account & great number of features. The four types of appara- 
tus which are in commercial use at the present time are the rotary 
-converter, the motor-converter, the synchronous motor-generator, 
and the asynchronous motor-generator. The permutator, the elec- 
trolytic rectifier and the mercury vapour rectifier may at some 
future time become competitors. We may, however, mainly con- 
fine our attention to the first four. 


Starting.—Beginning with the question of starting, the usual 
practice with large rotary converters is to employ starting motors. 
Where, however, there is any objection to their use it is possible to 
start up either on the D.C. side or on the A.C. side. For low fre 
_ quency rotaries, starting up on the A.C. side without starting motors 
and without synchronisers can be recommended. Where it is neces. 
sary to cut down the starting current to the lowest possible mini- 
mum, ball bearings may be used with safety up to the 500 kw. size. 
For larger sizes, if it were necessary for any special reason to start 
up on the A.C. side, special provision can be made in the design of 
the rotary to limit the starting current to a very small amount. A 

self starting rotary may have attached to it a small exciter in order 
that its polarity may with certainty be brought up the right way in 
the first instance. In starting up after a general shut-down with a 
rotary of this type, all that is necessary is to see that it is discon- 
nected from the D.C. ’bus bars, the starting switch is then closed, 
and the rotary comes into synchronism in about half а minute. 
After the voltage is adjusted to the right figure, it can be imme- 
diately thrown on the D.C. 'bus bars. The position of the motor- 
converter (Peebles-La Cour) in the matter of synchronising is the 
same as the rotary. The synchronous motor-generator, of course, 
can be started either by means of a starting motor or on the D.C. 
side, or can be made self-starting on the A.C. side when suitably 
designed. In tbis connection it should be pointed out that when 
suitable switching arrangements are made, it is just as safe and as 
easy to start up a rotary on the D.C. side as it is to start up a motor- 
generator in this way. The objection which has been raised to 
starting up a rotary on the D.C. side is that in adjusting the speed 
. for the purpose of synchronising with the A.C. side, the field current 
has to be altered, and it does not necessarily follow that at the time 
of synchronism the A.C. voltage of the rotary is equal to the A.C, 
voltage оп the bus bars. If the A.C. switches are closed under 
these conditions, a very large current might flow from A.C. to D.C, 
or from D.C. to A. C. The following arrangements, however, have 
been made to meet this difficulty. The A.C. switches are electri- 
cally controlled. By a small addition to-the D.C. circuit. breakers, 
the current which operates the A.C. oil switches is made to pass 
through a tripping coil which trips the D.C. circuit-breaker a 
fraction of a second before the A.C. circuit-breaker is closed. With 
this arrangement a rotary converter can be run up as a D.C. motor, 
its speed adjusted until the rotary is in step with the high-tension 
'bus bars, the electric control switch for the oil switch is then 
operated, and the rotary taken off the D.C. ’bus bars a fraction of 
a second before it is placed on the A.C. bus bars. The induction 
. motor-generator, of course, does not require synchronising at all. 


Parallel Running.—There is a prevalent opinion that a 50 cycle 
rotary converter hunts, but this not true of & properly designed 
machine when working under reasonable conditions. The parallel 
operation of a 50 cycle rotary converter, when properly designed, is 

in every respect satisfactory. The parallel running on the A.C. side 
of а rotary converter is really considerably better than the parallel 
running ofa synchronous motor generator set, because, the rotating 
part being lighter, the speed can be more easily changed to meet 
the sudden changes of frequency. In саве of a heavy load, the 
rotary has an enormous advantage, because the heavy load makes 
very little difference to the mechanical turning moment called 


uL ND DUM ! 86 
* Abstract of a Paper read before the Manchester Section of the Insti. 
tution of Electrical Engineers, December 4th. | 


booster metho 


for, whereas with & motor-generator the turning moment is pro- 
portional to the load. In the case of a rotary, the work is done b 

the transformers. It is hardly felt by the running machine, whic 

merely acts as а conductor. The disadvantage of the synchronous 
motor-generator in this respect is to a certain extent shared by the 
Peebles-La Cour motor-converter. It is not true thatjthe motor- 
converter has a greater synchronising power than the rotary. The 
synchronising current taken by a rotary is only limited by the 
resistance of the line and the small resistance and self-induction of 
its armature, whereas the synchronising current of a motor-con- 
verter is limited by the self-induction both of the stator and rotor 
of the induction motor end. | 


Variation of Voltage.—The D.C. voltage and the А.С. voltage of 
both the rotary converter and the motor-converter vary together. 
[he simple motor-generator has an advantage in this respect in 
that the D.C. generator is entirely independent, and so long as it 
is running at constant speed and load gives & constant voltage. In 
cases where the A.C. voltage is unsteady, and it is required to pre- 
serve & constant D.C. voltage, the motor-generator will be the 
simplest apparatus to employ, but the superior efficiency of the 
rotary converter will sometimes make it worth while to introduce 
automatic voltage regulators, so that a steady D.C. voltage can be 
maintained, notwithstanding variations in the AC. supply. When 
we consider how the D.C. voltage varies with the frequency, we see 
that the positions of the rotary and the motor-generator are reversed. 
The D.C. voltage of a rotary is not dependent upon the frequency, 
whereas with the motor-generator a change in the frequency of 1 per 
cent. will often make a change in the D.C. voltage of 2 per cent. 


Hand Regulation of Voltage.—It is possible to carry out hand 
adjustment of voltage through wide ranges on all four classes of 
apparatus. The simplest method is to build the tranformers feeding 
the rotary with a high inductive drop. The rotary then behaves 
very much as a shunt generator. By increasing the excitation we 
increase the voltage; by decreasing the excitation we decrease the 
voltage. The only drawback to this method is that the power 
factor varies as the voltage is varied. It keeps, however, within 95 
per cent. lagging and 96 per cent. leading. As it generally happens 
that it is at heavy loads that we require to raise the voltage, the 


leading current is rather a good point, as it helps out the lagging 
current taken by any induction motors on the system, and tends to 
raise the voltage of the generators. Moreover, anywhere in the 
neighbourhood of normal voltage, the power factor is near unity. 
It is only when we reduce the voltage below normal that the power 
factor comes over to the lagging side. А 
obtaining hand adjustment of the voltage is to put an ешш 
current booster on to the shaft of the rotary, and change the A.C. 


The second method for 


voltage supply of the rotary by varying the field of the booster. 
This enables us to preserve complete control over the power factor, 
notwithstanding any change in the voltage. In all cases where & 
very wide эе of voltage, say up to 25 per cent., is required, the 

is to be preferred to the self-induction method. We 
may take 10 per cent. range in voltage as being the practical limit 


in this latter case, though by special arrangements it can be extended 


to 15 per cent. The third method is by connecting an induction 
regulator between the transformers and the rotary. One of the 
objections to the use of these regulators is that they require cooling 
by an air blast. In cases where an air blast is available, the induc- 
tion regulator is to be preferred to the A.C. booster, if the number 
of poles on the rotary is very great. It will be understood that the 
number of poles on the booster must be the same as on the rotary. 
The fourth method of adjusting the D.C. voltage is to bring taps 
from the transformers either on the H.T. side or on the L.T. side, 
and change the working tappings by means of a dial. There will, 
of course, always be an objection to any system in which tappings 
from the transformer are brought to a dial, on account of the possi- 
bility of accidental short-circuits. ‘This method, therefore, should 


not be put forward unless there were special circumstances which 
make it advisable. i 


Compounding.-—All four classes of converting apparatus are the 
same in the matter of automatic compounding. It is just as easy 
to obtain & compounding effect of 10 per cent. between no load and 
full load on a rotary converter as it is on a motor-generator. This 
compounding can either be carried out by putting & series coil on 
the field of the rotary and self-induction in the transformers feeding 
it, or by adding a series coil to the A.C. booster fixed on the shaft. 
There are some cases where a reversed compound winding is useful ; 
for instance, where it is intended to run rotary converters in parallel 
with shunt generators, the transformers should be designed with 
considerable self-induction, and a reversed series winding put on 
the rotary converter. This gives the rotary all the characteristics of 
a shunt machine. When the load comes on the voltage falls, and 
by arranging a suitable German silver shunt the characteristics of 


the machine may be made to imitate very closely the shunt genera- 


tors with which it is to run in parallel. 


Commutation.—The problem. of commutation on а rotary con- 
verter is very much easier than on direct-current machines, as there 
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is very little field distortion by the armature current, so that excellent 
commutation can be obtained through very wide ranges of load. 
Even up to three and four times full load, current can be collected 
from a rotary converter without excessive sparking or flashing over, 
and up to 100 per cent. overload can be commutated spark essly. 
The great overload capacity of the rotary converter is, however, due 
not only to its good commutating qualities, but also to the fact that 
the copper 1‹ sses in the armature are small on overloads. 

Risk of Breakdown.—For smallness of risk of breakdown, the 
rotary converter and its transformers is superior to any other сор. 
verting machinery, because, in the first place, there is no high 


voltage on the оен machine, and, in the ME aaa ше» B 
ven i 


only one running machine to break down instead of two. 
one of the тар тында does break down, the load can be carried on 
the other two. 


Power Factor.—The power factor of a load of rotary converters 
can be adjusted to any desired figure by varying the excitation. In 
ordinary traction work, where the rotaries are compounded, the 

wer factor varies with the load, and it is usually arranged that on 
fall load there is в leading power factor on the high-tension side 


between 99 and 96 per cent. 
which, of course, is desirable on full load. 


therefore, with changing load and chan 
factor will always be beyond the contro 


always iege ipea under 
voltage at w 


less than unity. 


Eficiency.—Here the rotary converter has a substantial advan- 
tage over any other type of converting apparatus. It is not true 
that the motor-converter has all the advantages of a motor gene- 
rator and as high an efficiency as the rotary. In comparing the 
efficiencies of different machines, it is very important to consider 
the basis of their ratings. When a sub-station is supplying a town 
load, it is азе necessary to have enough machines Ша E 

e 


avoid catastro 
efficiency of th 
machin 


e in the case of sudden unexpected demands. 
e sub-station will сет iie 


es are running and how near to oad they are working. 


If the station is provided with rotary converters, it is in most cases 
perfectly safe to have all the rotary converters fully loaded and 


allow them to be overloaded before а new machine is thrown in. 
This is because the rotary converters can take 50 per cent. overload 
for an hour or two in саво the load should be unexpectedly increased. 

oreover, they can take 100 per cent. overload without any com- 
mutation troubles for a time sufficient to synchronise and throw in 
additional machines, 
motor-generators, which are not able to take such excessive over- 
loads withont danger, the station engineer is not justified in normally 
running his machines up to such a high point. 


Attention.—In the amount of attention required to keep & 
machine clean and in good running eondition, the rotary converter 
18 Just twice as good as its competitors. There is only one machine 

eep clean instead of two, and, moreover, the easy commutation 


Ae the carbon brushes to run for years with only the slightest 


Floor Space.—In the matter of floor s h i i 
5 pace the rotary is again at 
the head, Provided the transformers can be placed in a lower or 
Upper storey, as is often the case. 


. the same factory, with the same class of materials, 
coretical considerations show that the rotary converter and trans- 


formers should be cheapest to build. The actual market price is 


governed by a large number of considerations which are out of the 


sphere of this Paper, 


DISCUSSION. 


diat CHAIRMAN (Mr. T. Miller) remarked that Mr. Walker bad rather 
of the in by saying that antiquated design accounted for most 

Кы: ev ues which had been experienced with rotaries. With regard 

ы the fees 50 and 60 periods, the discussion on Mr. Waters’ Paper 

e genera} merican Institution of Electrical Engineers“ had shown that 
Cities of d) Lon had been in favour ot motor-generators for periodi- 
engineer and above, Continuous operation was what the station 
They a pref and efficiency was of comparatively less importance. 
D.C. gi е A ways used With rotaries to look for voltage variation on the 
appliances f Variation in the A.C. voltage. Mr. Walker had mentioned 
z aM dealing with this, but all these cost money, and their addi- 
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This gives a slight leading component 
The rotary converter 
and motor-converter are much the same in the matter of adjust- 
ment of power factor, the main difficulty being that the induction 
part of the motor-converter always has a high self induction, and 
ing frequency, the power 
of the operator, whereas 
with a rotary converter, where it is important to preserve unity 

wer factor at all loads, the self-induction in the transformers can 
be made extremely small, and an A.C. booster can be added in those 
cases where variation of voltage is required, so that the power factor is 
control without regard to the particular 
ich it is required to run. The synchronous motor- 
generator set is ihe eame as the rotary converter in this respect, 
that the power factor is completely under control in all circumstances. 
The asynchronous motor-generator set has a lagging power factor 


end upon how many 


When deahng with motor-converters or 
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otherwise might 


tional cost reduced the advantage which the са 
us what the com- 


possess. Perhaps Mr. Walker, in his reply, could tel 
parative costs of these appliances were, 

Mr. 8. L. PEARCE Proposed to review the relative advantages of the 
rotary and motor-converter from the central station engineer's point of 
view. There were many technical oints, such as the large number of 
poles with 50 rotaries, the short istances between collector bars, &o., 
which he would leave to tho technical men. Mr. Walker had taken 
various headings. For traction work they were all agreed that the 25 ~ 
rotary was a quite satisfactory machine, but he would like to ask tbe 
author what proportion of the 147,000 kw. mentioned as being installed 
in London was 25 plant. For electrolytic work there was probably 
& good field, but when he was recently at the Castner Kellner 
Company’s works he was rather surprised to find three 600kw. 
motor-generators at work there. When they came to consider lighting 
and power work they must be struck with the slow advance of rotaries 
on 50 >» circuits. Prejudice or no, the general opinion was not in fayour 
of their use for 50 work. He had recently returned from a visit to the 
Continent, and be had gathered the impression that opinion there was 
against their use. In America there was strong opinions on both sides, 
about half for and half against. Mr. Walker said that this adverse opinion 
was beginning to waver, and that sets from 150 kw. to 1,500 kw. were 
running satisfactorily in different parts of the country. Could Mr. Walker 
give them a list of these sets? At Brighton he believed the pressure was 
only 250 volts, which made commutation comparatively easy, but he 
understood that even there oscillations sometimes occur when only one 
rotary and one turbine were running on light loads. On the question 
of starting he thought the only satisfactory way with 50  rotaries was 
by small motor or from the D.C. side. With 25 = rotaries starting on the 
А.С. side was quite possible. There was always the difficulty of getting 
the machine to build up the right way. This could be overcome by the 
provision of an exciter, but this was an additional machine and 
& complication. Of all types of machines with which he had had 
experience none were so easy to synchronise as the motor con- 
verter. Dealing with parallel running he could not agree with Mr. 
Walker that the rotary had greater synchronising power. It must not 
be forgotten that the motor-converter was usually wound with 12 phases, 
while the rotary was generally wound with six. With a rotary converter 
every fluctuation on the A.C. side produced a corresponding variation on 
the D.C. side, while in the motor-converter half the D.C. energy is gene- 
rated energy. When the A.C. voltage was very variable, regulators had 
to be employed to maintain the D.C. voltage constant. Mr. Walker had 
described in his Paper four methods of doing this with rotaries. Self- 
induction in the transformers did not appear to him to be & method to 
be recommended. It might be difficult to calculate the exact amount, 
and he would have thought it preferable to provide it by separate 
chokers, but these had the disadvantage of requiring an air blast, 
The second method with the A.C. booster was a very beautiful device, 
and undoubtedly gave complete control both of the D.C. voltage and the 
power factor, but what was the cost? The induction regulator was open 
to the objection stated, and the fourth method was very little uscd, 
With the 500kw. motor-converters of the Manchester Corporation the 
voltage could be raised from 420 volts, with a unity power factor, to 
450 volts (7% per cent. increase), with a leading power factor of У8 per 
cent, It was the average conditions in a central station which the 
engineer had to consider most; the high voltage was only required 
for short periods. As far as commutation was concerned, the motor- 
converter was very little inferior to the rotary. He had seen 600 kw, 
motor. sonverters of the Great Western Railway running at 1,000 kw. for 
one hour without undue heating and commutating perfecily satisfactorily. 
With regard to reliability he considered a high voltage stator quite as 
safe ав а transformer. He was quite ready to admit that the rotary was 
more efficient than the motor-converter, but on the basis of recent ter.derg 
the difference was only 14 per cent. and became less as the load went 
down. The motor-converter compared favourably as regards floor space, 
particularly if the transformer space was added. If an A.C. booster was 
added still further space would be taken up. | . | 

Mr. LACOUR congratulated the Institution on the Paper they had 
heard. He would like to say something on motor-converters, as it was a 
subject of special interest to him. The motor-converter was а 25 « rotary 
in cascade with an induction motor. He wanted to empbasise two points 
in comparison with the rotary. The motor-converter had heavier masses 
and higher reactance. It was partly a rotary, partly a motor- generator. 
Up till recently 50 motor-generators were more satisfactory, due to their 
masses, so that resonance effects were not likely to occur, Supposing that 
the machine had no mass, then there would be enormous synchronising 
forces, and would exactly fullow and reproduce fluctuations in the prime 
mover. The reactance of the motor-converter was greater than that of the 
transformers used with the rotary converter. He asked what advantage 
was there in low reactance. Large reactance enabled them to kee closer 
to unity power factor. If it was small А.С, voltage variation produced a 
large effect. Reactance damped the electrical variations in the same way. 
as a flywheel effect damped the mechanical variations. It had been said 
that commutation was not so easy with] motor-converters, with commu- 
tating poles 100 per cent. overload was easily obtainable. He had seen 
the machines at the Great Western Railway do 150 per cent. overload 
easily, He also instanced a case where an iron bar had been dropped 
across the conductor rail, but the machine bad not vome out of step. Also 
on another occasion, an accident happened to a turbine set at a station, re- 
sulting in steam being cut off. The motor generating converters kei run, 
ning in parallel with other D.C. plant, took reverse current an ау 
the turbine perfectly. With regard to the use of a smaller num E S 
collector bars, with large current per bar, they had run brushes d th 
or 90 amperes per tquare inch without any trouble. Mid h pis e 
efficiency, the rotary had an advantage of, вау, 13 per cent. ; but the con. 
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verter could more easily generate magnetising current for an inductive 
load. In conelusion, the motor converter was, in his opinion, superior 
to the 25 rotary, and as the latter was admittedly superior to the 50 
rotary, the motor converter was greatly superior to the 50.7 rotary. 

Mr. J. H. BOWDEN related that in calling for tenders for motor- 

generators at Poplar they bad asked the contractors to put forward 
alternative suggestions, and ordera had been placed with Messrs. Bruce 
Peebles for motor-converters on account of the low cost and great sim- 
plicity of their proposal. With regard to reversal of polarity, a small 
exciter was suggested in the Paper; this was a complication. There 
was no tendency of а motor-converter to reverse. Не did nos agree with 
the author that a rotary was easier to syachronise;than a motor-converter. 
The needle seemed to stop longer in the position denoting synchronism 
starting from the D.C. side and other complications were not advisab!e if 
avoidable. The induction regulator was another complication and re- 
required an air blast and other accessories. Mr. Walker had spoken of 
50 per cent. overload for an hour or two. If this is the case and the effi- 
ciency did not drop with the overload, why dii they not rate these 
machines higher? With regard to the question of attention the Poplar 
motor-converters were only shut down for three hours per week, and one 
dould hardly demand less attention than that. 
Prof. W. CRAMP did not think the Paper was quite fair or that the 
author had been fairly treate ! in the discussion. What was really 
wanted was a means of getting, say, 600 volt direct-current from Н.Т. 
alternating current, and being able to regulate the D.C. voltage. They 
Trad to compare the rotary and motor-generator for this purpose. No 
St nad so far called attention to the extra complication of the 
sWitch gear, and it seemed to him that the switch gear of the rotary in- 
creased the liability to trouble. He thought it was a case of motor-con- 
verters and accessories versus rotary converters and accessories. Where 
frequency was low and regulation of not much importance, the rotary 
was the simplest solution, but he thought that the motor-converter held 
the field in other cases. There seemed to be unity of opinion that the 
"ашу of the rotary was a little higher, what was the capitalised value. 
of this ? on m 

Mr. PECK said that he ‘had been told that there was considerable 
i bain against the rotary converter in this country, but he had never 
realised how great this prejudice was until that evening. Some speakers 
seemed to think it was expensive to design a transformer with reactance; 
it was quite the other way. High reactance was cheap. It was not 
advisable to run rotaries off the same transformers unless separate secon- 
daries were provided, as оп acsount of their very low resistance they did 
not &lways divide the load equally. The only question was could a 50 
rotary be made to operate ‘satisfactorily. In America there were two 
schools of opinion. The fact remained that there were thousands of 
kilowatts of 50 and 60 -^ rotaries in the United States, Mexico, 
and Canada running to-day with perfect satisfaction. There were 
occasional troubles, of coürse. If you had 150 or 175 per cent. 
over and the circuit-breaker went throwing the load off 

suddenly, they might flash over. The D.C. generator bad not yet 
been built that would not under the circumstances do the same. 
It was only the properties of the rotary which enabled it to take these 
extremely heavy overloads. "The motor-converter was nota new idea. It 
had been considered by Mr. Lamme as far back as 1898, and that very 
carefully. The Westinghouse Company were in a particularly favourable 
position as regards patents on this question, and as soon as their engi- 
neers were in a position to convince them that the motor-converter was 
cheapet to build or more efficient in operation they wouid take them up 
and d them in Pen to the rotary, but not before. : 

Mr. SOUTHGA E did not think that Mr. Walker wanted any parti- 
eular assistance in defending his Paper. The question of selling price 
was not an engineering question, it was that of making the best guess at 
your opponent’s price, The weights and manufacturing cost showed that 

the same factory under the same conditions the rotary, even with the 
aeoessories sud switch gear, was the cheaper. It was a case of stationary 
traneformers versus rotating transformers. On the subject of switch gear 
he could never understand why people wanted complicated switch gear 
in the secondary circuit, ‘In America there were two opinions. The 
General Electric Co. had built rotaries and had trouble; the Westinghouse 
Company had got over their troubles. 

Mr. SCHOEPF related some very interesting experieaces he had had 
as station engineer in charge of rotaries, and had found them most 
satisfactory in operation and thoroughly reliable in emergency. As to 
synchronising, he had started up and synchronised a sub-station with 
вух 300kw. rofaries with separate A.C. and D.C. switchboards and 17 
fesder panels within 94 minutes of opening the station doors. As a test 
he had run a rotary on traction load for three months without & single 
stop. Ifthe saving due to higher efficiency on a 1,000 kw. rotary at 1d. 
per unit, the average load being 600kw., amounted to £109 per annum, 
it would warrant an additional capital expenditure of £2,000. 

Mr. WHYSALL mentioned that the average time required to start a 
500 kw. motor-converter at Manchester was 1 minute 20 seconds, which 
Was even better than Mr. Schoepf’s record. 

Mr. MILES WALKER replied in the following words: I have been 
very much amused at the way in which the opponents of the rotary con- 
verter harp upon the complications of the booster, induction regulator, 
and the various other contrivances which might be added to a rotary. 
One would think after hearing the discussion that these things were all 
necessary and constituted the main drawback. As a matter of fact, they 
are not necessary at all. The main method of obtaining the voltage 
adjustment advocated in the Paper requires none of these things. We want 
only transformers with a high-inductive drop (i.e., cheap well-insulated 
transformers) and a rotary converter. This arrangement is giving com- 
plete satisfaction in hundreds of cases. The power factor is sufficiently 
neat unity under all practieal conditions. It is only when the operator 
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wishes to have complete control over his power factor, or wishes for an 
exceptional high range of adjustment, that we advocate the use of the 
booster. The same thing would be necessary under the same conditions 
with a motor-converter. Mr. Pearce told us of a case in which the power 
factor was kept within 2 per cent. This can be done with a rotary con- 
verter by simply increasing the reactance in the transformer. The 
operation of the rotary and transformers is just the same in this respect 
as the operation of the motor-converter. Both obtain voltage variation 
by obtaining a leading current though a machine containing reactance ; 
the higher the reactance the less the current leads when the voltage is 
raised. If we care to increase the reactance, as is done in motor- 
converters, and thereby decrease the synchronising power; we cau 
obtain just as good a curve on а rotary as on any motor-oonverter. 
The advantage of a rotary is that we can make the reactive drop 
as little as we like. This can only be done on the motor-converter 
by enormously increasing its cost. Another objection waich has been 
raised against 50 cycle rotaries is the great number of brush arms. 
This is not an objection at all unless it can be shown that the 
distance between the brush arms is too short. There is no difficulty 
in making the distance 93 in., which is quite sufficient for all practical 
purposes. The question is: Will the station engineer prefer a machine 
with only 94 in. between the brushes, which works perfectly satisfactorily 
in every way and saves 2 per cent. of power, amounting to £850 per year 
on а 1,500 kw. machine—or will he prefer a machine with 12 in. between 
the brushes— which does not operate any better and wastes £350 per 
year? Is the additional 23 in. worth the expense? The number of 
brush arms on a rotary ів, from one point of view, a good feature. It 
enables the current per brash arm to be kept within small limits. Any 
one having experience with commutating machines knows that it is nota 
good plan to have too great a current per brush arm. A 1,500 kw. 500 
volt motor-converter with eight poles when working on 50 per cent. over- 
load has 1,125 amperes per brush arm. A 1,500kw. 500 volt rotary 
working under the same conditions has only 450 amperes per brush arm, 
It is well known that under practical working conditions the current is 
not always equally divided between the brush arms, and some of the 
brushes get into bad condition. Experience has shown that the only 
way to get good results is to keep the current per brush arm and 
the current-density in the brushes fairly low, so that if a brush 
arm is called on to yield double its normal current, it can do во 
without undue heating. Everyone knows that it is possible by using 
a special grade of brush to work at current-densities as high as 
100 amperes per square inch, but if I were a central-station engineer 
with any commutating machines under my charge, I should prefer to 
work with 35 amperes per square inch normal. Some speakers have 
thought that a motor-converter has an advantage over » rotary in steadi- 
ness of D.C. voltage with varying A.C. voltage, owing to the fact that it 
is half a D.C. generator. Mr. La Cour, however, did not raise this point. 
He knows more about it. Mr. Pearce considers that there is no more risk 
in having a high voltage on the armature of an induction motor 
than having high voltage on the transformers. Iwould like to refer him 
to Mr. Bowden, of Poplar, who has had some rather unpleasant ex- 
periences with high voltage on motor-oonvertera. It is impossible to 
obtain the same factor of safety of insulation, at a reasonable cost, on an 
armature ag on a transformer. Moreover, it should be remembered that 
if the armature burns out the whole machine is shut down for several 
weeks while it is being repaired, whereas with a transformer it is simply 
a matter of substituting a spare. Mr. La Cour's argument in favour of a 
large mass in the ro ating part will hardly bear investigation, He admits 
that a rotary with & small mass can more easily follow the fluctuations 
in frequency, and in that regard it is less likely to go out of synchronism. 
His contention is that the high moment of inertia in the rotating part of 
a motor-converter prevents fluctuations in the A.C. supply affecting the 
D.C. voltage. Now it is clear that as the machine runs synchronously it is 
not possible to have a displacement of more than a fraction of a pole-pitoh 
from the true sy.chronous position. In one or two seconds after any change 
has occurred in the frequency, the speed of the machine must correspond 
with the new frequency, or the machine will have lost more than a pole- 
pitch. One hearsof scores of stories about commutating machines standing 
short-cirouits. My experience is that no 500 volt commutating machine 
will stand a real short-circuit. If a machine is designed to stand up to 
its voltage on heavy loads, the current rises to thousands of amperes at 
the moment of short-circuit, This causes an explosion under the brushes 
which develops into an arc between the brush holders. If this arc does 
not immediately clear itself the cirouit-breakers come out and the 
machine shuts down, All commutating machines are the same in this 
respect. Of course it is possible, by putting in a very high reactance on 
the А.С. side, to so limit the voltage on heavy loads that this danger 
from flashing overis reduced. This can be done with the rotary converter 
as easily as with any other class of apparatus. It is only a question of 
policy, as to whether a machine is to be designed for the best running 
conditions, or designed to take short-circuits. The instance cited by 
Mr. La Cour of the motor-converter running from D.C. to A.C. and 
tırning round the steam turbines ів in no way remarkable; the same 
thing would have happened if rotary converters had been running instead 
of motor-converters. The question has Leen asked as to the efficiency 
on overload. І may say that on all the 60 cycle rotary converters with 
which I have had to deal, they had a steadily increasing efficiency up to 
75 per cent. overload. It was asked further why these rotaries are not 
rated up. The reason is that the policy of the British Westinghouse 
Co. has always been to give a rotary converter of very ample design; 
so that, notwithstanding arduous conditions of service, it will stand 
up and give satisfaction. One of their standard 300kw. rotary con- 
verters will yield 450kw. continuously with not more than 40°С, 
гіве with an efficiency of 96 per cent. The only reason why this machine 
is not sold for a 450 kw. rotary is that the British Westinghouse Co. 


— 


„ RELU EL 


» 


` Which was appointed « to inquire into and report as to the statutory 
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Local Government Board for th» repayment of the loans, and 
although 20 years has been fixed upon as the equated life of the 
security in buildings, machinery, mains, &o., still it is morally 
certain that some portion of the plant will require renewing before 


ive the user a bigger machine with more poles and less current 
B шыш, because oe know that in the long run he will be better 
satisfied with it. It has been said that the switch gear for a rotary con- 
verter is more complicated and more expenrive than for a motor-converter 
set, This is not so. All that is required for a rotary is high-tension 
switch gear and direct-current switch ear of exacily the same iype as 
used for motor-generators. It ів true that in some cases users prefer to 
have switches between the transformers and the rotary. This is a matter 
of taste. Where it is required it is an additional advantage in favour of 
therotary, because it would be impossible in a motor-generator. Tosum 
up, it has been admitted even by the greatest supporters of motor-con- 
verters that the rotary is a pretty good machine, and I think that the 
evidence goes further tban this, and we can say that the 50 cycle rotary 
converter is a very stable machine of very great overload capacity with 
small risk of breakdown; that it can do everything that a motor-converter 
ean do under the same conditions, and it is admittedly at least 14 per 
cent, more efficient. 
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CAPITAL CHARGES, DEPRECIATION AND RATING 
OF ELECTRICITY SUPPLY UNDERTAKINGS.* 


BY T. L. MILLER. 


A factor tending to keep up tho price of electrical energy is that 
of the capital charges, which constitute such a heavy burden on 
most undertakings, and more particularly so in the early years of 
their existence. In some of the older works, j ut down when prices 
were much higher than they are at present, and where a purely 
lighting, or a lighting and small mo*or load, is dealt with, the effect 
of the capital charges is very soverely felt and the margin of profit 
is extremely small.~ 

In addition to this, there is the vexed question of depreciation 
which is continually cropping up and upon which some very dif. 
ferent views are held, and particularly so as to the need for pro- 
visions being made for such a fund in connection with municipal 
undertakings, apart from the statutory contributions to the sinking 
fund for the repayment of the principal of the money borrowed. 
Dealing with this question, it may be pointed out that there is no 
statutory obligation to provide for depreciation, there being no 
mention of depreciation in either of the 1882 or 1888 Electric 
Lighting Acts, nor in the 1899 Electric Lighting (Clauses) Act. 

n the 1899 Act, however, provision is made in see. 7 for the 
application of the money received by the local authority as under- 
one the disposition of the money во received being provided for as 
ollows :— 

(1) In payment of working and establishment expenses and main- 
tenance charges ; (2) in payment of interest on loans, or (3) providing 


Speaking „generally, it may be said that depreciation should ba 
g undertakings liable to waste, obsolescence, or super- 
cession on terms quite sufficient to recoup or renew the assests when 
required without recourse at any time to raising further capital, 
repairs being charged direct to revenue year by year, so as to main- 
tain the asset in efficient condition. The proper amount of depre- 
ciation to allow depends, therefore, very largely upon howthoroughly 
repairs and maintenance are kept up, and how much of the costa of 
these is charged to revenue. : 

In the case of a company it is necessary to provide a depreciation 
fund sufficient to renew the assets at the end of their useful life, as 
unless this is done fresh capit, will have to be raised for the pur- 
pose, or an undue burden will be put on the revenue for tho 
particolar years in which this occurs. With a local authority, 

owever, the case is somewhat different, as it is under an obligation 
to extinguish the whole cost of the plant within the period for which 
the loan is sanctioned. 

It would, therefore, appear that where the period for which the 
loan is sanctioned expires before the asset has been worn out, the 
sinking fund instalments exceed the proper amount to be charged 
for depreciation, and that no further charge against the revenue 
will be necessary, as the money required for renewing the assets 
can be obtained by re-borrowing, the provious loan having been 
paid off. Unfortunately, however, as I have already pointed out, 
the useful life of ce tain portions of the plant is shorter than the 
period allowed for the repayment of the loan, and it is, therefore, 
necessary to provide a fund in order to renew tho plant when such 
renewals are required. The contributions to this fund will, of course, 
depend on the useful life of the asset and its residnal value at the 
énd of its useful life, and this will again depend how thoroughly 
the plant has been maintained in efficient working order out of 
revenue. | 

As bearing on this subject it may be pointed out that the Local 
Government Board allows the following periods for the repayment 
of loans for extensions :— 


inking fund instalments; (4) in payment of all other expences of exe Cables, laid in ducts or on the solid system ...... 25 years. 
culirg the special order, not being expenses properly chargeable to capital ; rere hi оа и aet in the ground ........ 25 7 
(5) in Providing a reserve, if they think fit, by cetting aside such money Der N гаа еее енене оаа p 20 " 
as they think reasonable, and investing the money and the resulting Wiring in, ide ee „ 
income thereof in Government securities in which trustees are by law Mea eg EI esa ee жан V MES ы TER 
n Des being оа ee other Mary Stock or securities of Tren kai pay poeti DU e 5 ол" 
ertaxers, and accumulating it at compoun interest until the fund ооа 5 жя " 

visi amounts to one-tenth of the aggregate capital expenditure on pete ADAE boosters, balancing sets, rotary 15 

enaking, I 7*5 "7 | coonverters ieee addu FCC ii 
i 1 1 ә 2 %%% „„ „„ „„ ө ө э ө еэ ө о ө ө э ө 1 » 
This reserve fund, it is further provided, shall be applicable to теу kir or in generating stations. 10 " 
sing any deficieney at the ume happening in the income of the „ Others in shops belonging to the council.... 15 „ 
undertakers from the undertaking, or to meet any extraordinary Lamp pillars and brackets for public lighting...... 10 „ 
c Am or demand at any time arising against the undertakers in Batteries and accumulators........ POS 5-1 „ 
respect of the undertaking and so that if the fund is in auy way Motora and indicators ............. ee de ecu us 5 „ 
reduced it may thereafter be again restored to the prescribed limit, Are lamps (i. e., lamps themse: ves) 5 n 


and so on as often as the reduction happtns. It is also provided 


that the net surplus remaining in any year and the annual proceeds In the County of London, on the other hand, the periods 


allowed for repayment of loans arc 60 years for lands and 50 yoars 
for buildings. | 

For all other purposes 20 years, as an alternative, in place of the 
last two terms, а uniform period of 42 years is allowed for allloans, 
but this term is only allowed on the borough council passing a reso- 
lution to the effect that if any works fall to be renewed during the 
currency term the cost of renewal shall constitute & maintenance 
charge, and shall not be  :de the subject of a fresh loan. It will 
be seen, therefore, that the determination of the proper amount to be 
set, aside for depreciation depends on the type of plant and the care 
taken in maintaining it in efficient working condition, each case 
having to be considered strictly on its merits, as when once the 

robable useful life of the plant has been fixed upon, the amount to 
bé annually set aside for this purpose can be readily ascertained. 

The item of rent, rates, iud taxes which figure so largely in the 
balance sheet of most electrical undertakings, amounting a3 it does 
in some instances to 1] times the coal costs, is another obstacle to 
the reduction of the price of electrical energy, the importance of 
which cannot be overestimated. Dealing with the question, it may 
be pointed out that there appears to be no settled practice anong 
rating authorities as to the basis on which the assessment o E ec- 
trical undertakings for rating purposcs should be carried out, go hs 
consequently find an extraordinary divergence in the methode 
adopted in different districts. 


carried to the credit of the local rates as defined by the principal 
et, or it may be applied to the improvement of the district or in 
reduction of the capital borrowed for electricity purposes. 
Should the surplus exceed 5 per cent. of the capital expenditure 
n the undertaking, it is further provided that the undertakers 
make such & ratable reduction in the charge for the supply of 
energy as in their judgment will reduce ths surplus to that maxi- 
Ба pon. в пе Pn hang, any deficiency of income 
n noi met out of i 
and payable ont ee the reserve fand is charged upon 
rom evidence given by Mr. J. N. Kershaw, one of the assistant 
а of the Local Government Board, before a Select Сот. 
wee of the House of Commons in the 1902 session of Parliament, 


and other conditions limitin i 
: ing the period for the repayment of loans 
A yt S Iced] authorities,” it appears that the principles upon 
Ed the te are: (1) That the loan period shall not 
not be unduly ane Soe and (2) that the future ratepayers shall 
18 generally acknowledged that the robable life of certain 
Portions of the plant is shorter than the period allowed by the 


* Extract from an in 
: &ugural add Secti 
of the Institution of Elect sa Engines z the Manchester Local Section 
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In some districts the indicated horse-power installed in the elec- 
tricity works is taken as a basis of assessment, while in others the 
assessment is based on the capital expended on the undertaking ; 

the rates per indicated horse-power and the percentage to be eharged 
on the capital expenditure, as also the deductions allowed in order 
to arrive at the ratable value, varying to an even greater extent 
than the methods of assessment. More recently, however, the 
practice has been to adopt the “ hypothetical tenant ” principle of 
assessment for assessing the ratable value of electricity under- 
takings, and to take the receipts and expenditure as the basis of 
calculation. 

In order to obtain a knowledge of the principles underlying this 
method of assessment it is necessary to go back to the Parochial 

Assessment Act of 1886, sec. 1 of which provides that no rate for 
the relief of the poor in England and Wales shall be allowed by any 
justices, or be of any force which shall not be made upon the net 
. annual value of the several hereditaments rated thereunto; that is 
to say, of the rent which the same might reasonably expect to let 
from year to year free of all usual tenants’ rates and taxes, and 
deducting therefrom the probable average cost of repairs, insurance 
and other expenses, if any, necessary to maintain them in a state to 
command rent.” 

From this it will be seen that the annual rent is the basis of 
assessment. As, however, the owner of an electricity undertaking 
is almost invariably the occupier, it is necessary, in order to ascer- 
tain the letting value, to assume an imaginary tenant, or what, in 
rating phraseology, is known as the hypothetical" tenant. 

In the schedule of the Act of 1886 the terms gross estimated 
rental (or gross value) and *' ratable value were used, but no indi- 
cation is given as to the method of arriving at these values. They 
have, however, been clearly defined in the Valuation (Metropolis) 
Act, 1869, which defines the terms as follows: Gross value is“ the 
annual rent which a tenant might reasonably expect, taking one 
year with another, to pay for a hereditament, if the tenant under- 
took to pay all usual tenant’s rates and taxes; and if the landlord 
undertook to bear the cost of the repairs, insurance and other 
expenses, if any, necessary to maintain the property in the state to 
command that rent." Ratable value is the gross value after 
deducting from it the probable annual average cost of repairs, in- 
surance and other expenses, if any, necessary to maintain the property 
in a fit state to command the rate.” 

To arrive at the rent which the hypothetical tenant may be 
expected to pay, it is necessary, therefore, to obtain the gross esti- 
mated rental or gross value. This is obtained from the latest 
accounts available, by taking the gross receipts (less bad debts 
written off) and deducting therefrom the ordinary working and 
management expenses, tenant’s rates and taxes and insurance. 
The net receipts having thus been obtained it is necessary to arrive 
at a fair division of them as between the landlord aud the tenant, 
in order to see how much the hypothetical tenant can afford to pay 
as rent, and for this purpose his working capital must be ascer- 
tained and a certain sum allowed him for interest, trade profits, 
risk and casualties, and renewal of tenant’s chattels, which sum, 
after being deducted from the net receipts, leaves the gross rental 
of gross value. From this gross value certain further deductions 
must be made, known as “ statutable deductions,” which are the 
deductions referred to in the definition of ratable value herein- 
before given, and the amount remaining after such deductions have 
been made is the ratable value. 

Stated in this manner the assessment of the ratable value of an 
electricity undertaking appears to be a fairly simple matter, but 
difficulties will be found to arise as soon as the determination of the 
tenant's working capital and of the statutables is taken in hand. 

Dealing first with the question of working capital, it will be con- 
ceded that in order to ensure the successful working of the under- 
taking a tenant must have ample working capital to meet the 
necessary charges for rent, wages, fuel, &c., incurred in running the 
undertaking, and as the consumers’ accounts are usually sent out 
quarterly, it is customary to allow the hypothetical tenant five- 
twelfths of the working and management expenses plus tenant’s 
rates and taxes and insurance to meet these charges. In addition 
to this, in order to provide against strikes or other unforeseen cir. 
cumstances the tenant is allowed to keep a stock of coal in his 
bunkers equal to eight weeks’ winter supply, во as to avoid a shortage 
of fuel. Again, in letting the undertaking to the hypothetical 
tenant the landlord would in all probability make inquiries as to the 
financial standing of the tenant, and it will therefore be necessary 
for him to keep a certain amount of money in the bank to meet un- 
foreseen demands. | 

It having been settled by the Courts that the cost of meters 
appertains to the capital of the tenant, the hypothetical tenant 
would, in addition, have to provide the capital necessary for the 
purchase of the meters and also for the necessary office fittings and 
other accessories, such as loose tools, lamps, &c. The total working 
capital would therefore be five-twelfths of the working and manage- 
ment expenses plus tenant's rates, taxes and insurances, plus eight 
weeks’ stock of coal, plus cash at bank, plus cost of meters, office 
fut'ngs, loose tools, &c. On this the hypothetical tenant is allowed 


5 per cent. for interest, 10 per cent. for trade profits and 2} per cent. 
for risks and casualties, making a total of 174 per cent., which, 
deducted from the net receipts, leaves the gross rental or gross 
value. To obtain the ratable value it is necessary to deduct from 
the gross value the amount of what is known as the statutable 
deductions, which consist of (1) the average cost of repairs and main. 
tenance of plant, buildings and mains; (2) the amount to be set 
aside to cover waste, obsolescence or supercession of plant, build. 
ings and mains, apart from the general upkeep, which has been 
provided for under the head of repairs, and (8) an amount to cover 
the charges which might reasonably be made for insurances. 

Briefly, then, this is the general method adopted in the assess. 
ment of ratable value on the “ hypothetical” tenant principle, 
which, owing to the importance of the subject, I have dealt with in 
some detail. It may be pointed out, however, that this prin- 
ciple is hardly applicable to the early years of most electricit 
undertakings when the receipts are not sufficient to cover all 
expenses and leave a fair margin of profit, as although there is no 
pecuniary profit it by no means follows that there is no rental 
value; indeed, as has been pointed out by Boyle and Davies (“ Prin- 
ciples of Rating), the capital sunk and losses made during the 
first few years of an undertaking should be regarded more in the 
nature of capital than an item for the profit and loss account, 
making up what is called goodwill.” 


A NEW SELENIUM CELL.* 


BY M. REINGANUM. 


The usual selenium cells have the disadvantage that the contacts 
between metal and selenium cannot be illuminated to a well-defined 
and sufficient extent. This is not the case with an arrangement 
by Von Uljanin (Wied. Ann., Vol. XXXVI., p. 241, 1888) in a work 
due to Kundt. A thin film of selenium is mounted between two 
platinised glass plates translacent to light, which also serve as 
electrodes. The illumination is normal to the glass plates. Uljanin 
Observed very strong E.M.F.s on illumination, amounting in sun- 
light to 0°12 volt. The direction of the E.M.F. corresponds to a 
current in the direction of the transmitted beam. That this type of 
cell was not a practical success was probably due to the fact that the 
thin films of A eine have a very high resistance not negligible in 
comparison with the resistance of the selenium, thus preventing the 
formation of strong currents. 

I attempted to obtain a suitable normal illumination without a 
high resistance by covering a piece of platinum foil with a film of 
selenium and using it as an electrode in an electrolytic cell. The 
non-illuminated part of the electrode should be painted with an 
insulating substance. The other electrode may consist of platinum 
foil similarly covered, or of simple platinum Now it appears that 
on illumination very considerable and regular E.M.F.s appear. 
Thus by using а Nernst lamp at a distance of 30cm. I obtained 
E.M.F.s exceeding the strongest observed by Uljanin. I made 
detailed measurements of these. The occurrence of such E.M.F.s 
on contact with a liquid is not new. Work is on record by Minchin 
(Nature, Vol. LII., p. 246, &.), who observed the E.M.F.s of selenium 
cells in a number of organic liquids, and who points out their prac- 
tical importance, though he gives only qualitative results. I wish 
to mention this work, since the results seem to be almost unknown, 
and are not mentioned in recent works dealing with such E.M.F.s. 

In my own experiments I endeavoured to make the selenium 
film as thin as possible, so as to reduce the resistance and to obtain a 
useful cell capable of yielding a current. After repeated attempts 
I found the following method most suitable: The platinum foil is 
slightly moistened with water and exposed for a short time to the 
dark-green vapour of melted selenium. The latter is best contained 
in the middle of a horizontal test tube heated with a Bunsen burner. 
A thin, consistent film of selenium is precipitated on the platinum. 
Heating to 180°C. in an air bath converts the film into the grey 
modification which possesses metallic conductivity. 

‘The second electrode may be a piece of platinum foil placed cross- 
wise in order not to intercept the illumination, or a net electrode 
of platinum. If a telephone is put into circuit, an intermittent 
illumination produces a distinct sound in it. This is considerably 
strengthened by introducing an E.M.F. of about 0:6 volt in the 
circuit in such a manner that the selenium electrode is the cathode. 
Buch an E.M.F. may be easily obtained by shuntiog, and the best 
value may be found by trial, as it varies accərding to the intensity 
of illumination. With selenium surfaces of about 1 sq. cm. area or 
less, currents are obtained at about ,'; millivolt which produce а 
distinct impression upon a telephone. : 

. Thus I succeeded in obtaining a clear transmission of the speak- 
ing arc. The tone is not as strong, indeed, as in the best selenium 
cells hitherto made, since a certain tension and current must not be 
exceeded. Otherwise the selenium of the electrode is decomposed. ; 
. What induced me to investigate the cell was the ides that if the 
inertia of the selenium cells depends upon a polarisation which 


Translated from the Physikalische Zeitsch riſt, November 1, 1906 


, Stuttgart Seience Congress, September, 1906. 
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time to disappear, this polarisation is most easily dissipated at 
pie surface o ж e 80 that we might expect the inertia 
of the new cell to be very slight. This seems actually to be the 
case, though I cannot make a definite communication on this subject. 
No Einthoven galvanometer was at my disposal, such as is suitable 
for this work, and the tests are to be carried out elsewhere. But 
the cells appear to differ from others in this respect. 
I may add that this investigation is still in progress, but consider- 
ing the practical importance of the selenium cell I hope this com- 
munication will lead others to work in the same direction. 


2. The coercivity was found by Madame Curie's method as 
follows: The magnetised bar was fixed at the centre of a long 
solenoid, a search coil being so arranged that it could be slipped off 
the bar from the mid position and replaced without removing the 
bar from the solenoid. B sending & measured current through 
the solenoid the bar was su jected to a known demagnetising field. 
This field was gradually increased until the search coil when slipped 
off gave no throw on the galvanometer, thus showing that B had 
been reduced to zero. The value (H) of the magnetic force when 
this took place is а good indication of the permanence of the rema. 
neni magnetism. 

If H, is large, we should expect the bar to hold its magnetism 
very Obstinately. The following table gives the results for four 
of the rods (Nos. 1 (о 4). For the sake of comparison the corre- 
sponding numbers are given for exactly similar rods (M and A) of 
hardened magnet steel of well known makers, M being supplied by 
Marohal of Paris, and A coming from the Allevard Forge. 


——— — 


DISCUSSION. 

M. SPIES (Posen): What electrolytes have been used ? 

AUTHOR: More ially sulphurous acid. At first I worked with 
common salt solution, but obtained bad results. I then thought that if 
selenious acid is formed this will be reduced to selenium by the sulphurous 
acid. I therefore adopted the latter and got good results. Sulphurous 
acid makes the cells very permanent. 


M. WEBER (Heidelberg): I should like to ack how solution can tale Table I. 
place when the selenium is a cathode ? Marin 
AUTHOR: Le Blanc has recently published researches according to Marks. Material, Sanam | Coercivity. 
which selenium and tellurium can be dissolved even when they are | || remanence. 
cathodes, And this is corroborated in my own experiments, NOs) ШЕ И КАКА Chilled cast iron ....| 1,775 52:8 
Мо. eos ажалдан 5 ji РЕР 1,670 48-9 
3232 8 V " H. dd». 1355 50˙4 
Мо.4......... PNE з МЕ Сев 1,8 52-1 
ON THE USE OF CHILLED CAST IRON FOR „„ xus Magnet steel 2,550 | 55:5 
PERMANENT MAGNETS. EE нна cess » "PE 2.950 78:0 
BY ALBERT CAMPBELL.* The above results show that the hardened cast-iron rods are not 


very much inferior to the ordinary magnet steel (M) either in 


Early in the past year an interosting saber] was published by original strength or in power of resisting demagnetisation. 


Mr. B. O. Peirce, of Harvard University, drawing attention to the 
fact that chilled cast iron is in many instances a suitable material 
for permanent magnets. As the subject is of interest to scientific 
experimenters and of considerable importance to instrument makers, 
I undertook some time ago a short research upon it, with a view, 
firstly, of obtaining some measurements by standard methods, and, 
secondly, of finding, if possible, an easy method of chilling the 
material so as to give good results. 

Form of Test Pieces.—The cast iron tested was of ordinary com- 
mercial quality and was obtained in the form of rods and rings. 
The rods, which were of rectangolar section, wore shaped to dimen- 
sions usual in such tests— viz., 10 om. by 1 em. by 1 em. 

By using rods of these dimensions it is easy to compare the 
resulta with those for various kinds of steel which we have already 
tested or with those published by Madame Curie? and other 
observers. 

Two rings were tested ; they were of rectangular section, their 
mean diameters being nearly equal (12:6 om. and 18:0cm.). Their 
cross-sections, however, were very different, being 1:00 sq. cm. and 
608. cm. respectively. The objeot of testing & thick and a thin 
nng was to find if our method of chilling was effective for the 
hardening of thick castings, 


Heat Treatment.—All the test pieces were heated to 1,000°C. in 
^ gas mufte furnace, the temperature being measured by a thermo- 
Juncüon in the usual way. Each piece was removed from the 
furnace and quickly chilled in water at the temperature of the 
room. As Mr. Peirce has pointed out, great care is necessary in 
handling the cast iron at this high temperature (so near its melting 
point), for it becomes very brittle. For this reason the thick ring 
was placed in the furnace on a U-shaped piece of wrought iron; it 
Was lifted out by means of this support, and the two were pluuged 
together into oold water. By this method the brit:le material 
could be handled without risk of breakage. 


Tests on Rods, —After the chilling the rods were magnetised to 
saturation by means of a very strong magnetic field. This was pro- 
duced by a solenoid consisting of 70 turns with a length of 16 cm. 
and having a resistance of about 0*1 ohm. A large current was sent 

ugh this coil by connecting it for a very brief interval to a 50 volt 
{ (by the process commonly known as “ flashing"). Each rod 
was then tested for 


of the bar пш remanent flux-density B (at the medial section 

2. The coercivity H,—i.«., the value of the demagnetisin - 

: : n g mag 
netic force required to annul this remanent magnetisin. 

1. In order to measure 
di de of very fine wire was used ; it was just large enough to 
bali ong the rod. The search coil was connected to a calibrated 
th vec Falvanometer, and when the coil was slipped off the rod 
-ze resulting deflection gave the required B ia the usual manner. 


wage read before tke Physical Society, from the National Physical 
T Amer. Acad. Proc XL, 22 i 

; L. 22, рр. 701-715, April, 1905. Dr. Watson Las 
kindly drawn my attention to Mr. J. R. Ashworth’s experiments on chilled 


Wurst en, rods (Proe. Roy, Soo., Vol. LXII 
ique Lol. p. 210, December 9, 1897); he 
са Diaguelio quality of these was comparable with ‘that of 


+ B М EE. к : | оя x 
J бы dt la Bociésé d Enoouragem ent pour Industrie Nationale, 


Tests on Rings.—Primary and secondary coils were wound on 
each of the chilled rings, and the (H, B) curves shown in Fig. 1 were 
determined by the ordinary ballistio method. In addition to these 
the coercivities (H,) were found for a number of different values of 
В, and the (H,, B) curves are also shown. 

Fig. 2 gives tho (H, B) curves for the thin ring before and after 
с: " TA 

We seo from Fig. 1 that, after chilling, the thick ring is mag. 
netically very similar to the thin one ; and thus it is evident that, 
by the treatment already described, & quite heavy casting can be 
satisfactorily hardened throughout. | E 

Since the thin ring had the same cross-section as the r ES we 
may assume that its magnetic hardness was equal to ше е 
experiments here described amply confirm Mr. Peirce's results, А0 
show that large cast-iron magnets сап be made cheaply and eaaily. 
We hope that this short Paper will draw the attention of our instru- 
ment makers to the matter. In conclusion, I would etre my 
thanks to Dr. H. C. H. Carpenter for his kind help in the chilling 


of the specimens. 
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REGENERATIVE CONTROL. 


If it were not for the periods of acceleration, during which 
a car has to be brought rapidly from a stato of rest up toa 
fairly high speed, the electric energy required on electric tram- 
ways would be much reduced. A large economy was effected 
by the introduction of series-parallel control; but even so à 
good deal of onergy is re quired, part of which is wasted in re- 
sistances, and the remainder of which is ueed in actually accele- 
rating the car. The part that is wasted may possibly be further 
reduced in the future by some other methods, but the energy 
for acccleration cannot be dispensed with. Turning, however, 
to the converse operation, there is the kineticenergy of amoving 
car, which energy must in some way be dissipated in bringing 
the car to rest. This is not so great as the whole of the 
cnergy used in the period of acceleration, but it is roughly 
equal to that which is usefully employed, so that it forms à 
good asset if only it can bo realised. 

The advantages of returning energy to the linc have bcen 
recognised for many years, but its realisation has been dela; ed 
by the strong hold acquired by the series motor, the properties 
of which are so essentially those that are required in traction 
work. Тһе self-regulatirg properties of the series motor, its 
high torque in staiting under load, and its high speed as the 
torque required becomes small, are so convenient that theidea 
of using shunt motors has been put on one side ава matter of 
course. 
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Recently, however, the problem of regenerative control has 
been attacked in a practical way. Last week we published 
a Paper read by Mr. A. RAwonTH before the Institution of 
Electrical Engineers at Leeds, and this week we give another 
Paper on the same subject read by Mr. E. H. JOHNSON before 
the Manchester Association of Engineers. It is noticeable 
that neither author refers to the work of the other. This, 
however, is a characteristic of the inventor, who is apt to ignore 
the work of other people when describing his own. It is, of 
course, permissible to do this if the title of the Paper is suffi- 
ciently restricted, but when a Paper is entitled “ Regenerative 
Control” it is a little misleading to restrict it altogether to 
the authors device. Perhaps, however, the title of Mr. 
JouNsON’s Paper, namely, The Third Function of the Trac- 
tion Motor,” is sufficiently mysterious to exclude all thought 
of the work of Messrs. RAWORTH ; at least, we felt it suffi- 
ciently mystifying to justify the sub-title we have given to it. 

The method of Messrs. RAWORTH has passed through a 
process of evolution. Originally two shunt motors were con- 
nected permanently in series, the speed being regulated by 
varying the shunt field. The objection to this method was 
that drivers were apt torun up gradients on a weak field, with 
results that will be imagined, and consequently a series-paralle] 
control was attempted. This, however, introduced the com- 
plication that in changing from serios to parallel, the field 
strength must be practically doubled, that some resistance in 
series with the armature must be inserted because the field 
cannot be strengthened quickly enough, and that there must 
be no resistance in circuit when breaking the current in going 
out of series or coming into parallel, although resistance is 
necessary in the conv erse tense. ‘These difficulties have been 
overcome in an ingenious form of controller in which series 
resistance is. put in or out of circuit, according to the sense of 
rotation of the controller handle. In this system, although 
some series excitation is used in the parallel notches to enable 
the motors to run in parallel, the motors practically depend on 
shunt excitation. In the Johnson-Lundell system, on the 
other hand, the motors are series excited when acting as motors, 
shunt excitation being used only when they act as generators. 
To enable this to be done the two motors are doubly wound 
vith 4 commutator at each end of the armature, so as to be 
equivalent to four motors, and the shunt coils, except when 
the motors are generating, are coupled up in parallel with 
each other, and in series with the series coils во as to supple- 
ment the excitation of the series coils, which in themselves 
would be insufficient. When the motors are returning energy 
to the line the series windings oppose the shunt coils and thus 
prevent any heavy rush of current with consequent excessive 
braking. The method is ingenious, though we feel that the 
increased number of commutatora will not be welcomed, and 
that tho number of shunt coils which have to stand the full line 
Pressure will tend to make the system expensive. In both 
systems there is an automatic device acting as a safeguard in 
the event of the trolley leaving the line, so that dependence 
upon the trolley cannot be urged as an objection, though it 
may be felt that automatic devices, which only occasionally 
come into play aro undesirable. Another point which is 
generally raised in connection with regenerative control is that 

temperature of the motors will bo considerably increased 
Unless they are made larger. There does not seem to be much 
reason to be afraid of this effect, judging by actual tests, and, 
e is the motors are sufficiently large to be used for 
. raking, which 18 now so general, there should not be 
ear of overheating by regenerative work, except, per- 

3p8, on à very hilly route. 


It is difficult to give any general figure for the saving in 
energy due to regeneration, for it must necessarily vary with 
the route. Tests over short distances are of little value, and 
doubtless have given rise to the very divergent figures that 
have been obtained, culminating in a saving of 64 per cent. 
But even a modest saving of 15 to 20 per cent. is worth atten- 
tion, and will appeal to three classes of tramway undertakings. 
To the undertaking which purchases energy the subject will 
appeal the least, because success will affect directly only the 
power bill, which is but a small part. of the total cost, and 
against this must be set the increased cost of car equipment. 
To the undertaking which generates its own energy the subject 
is of greater interest, for if less energy is required the capacity 
of the station as regards cara is increased. It is, however, to 
the undertaking that isin the preliminary stages that regenera- 
tive control is most attractive, because it affords a prospect of 
less energy per car-mile, together with a smaller power station 
per car, with correspondingly lower capital charges, and there 
is no equipment to be altered. In all cases there are, of course, 
the possibilities of indirect savings, such as less wear of brake 
blocks as compared with the ordinary series-parallel systems. 
Regenerative systems have, so far, only recently started on 
their practical career, if the experimental stage be omitted, 
and they must necessarily pass the test of actual wear and 
tear; but there appears to be sufficiont promise to make them 
worthy of careful attention on the part of our tramway engineers. 


REVIEWS. 


(Copies of the undermentioned works can be had from T'Ae Electrician Office, post 
гөз, on receipt of published prics, Add 5 par cent. for abro ad or for foreign books. ) 
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Electric Power Transmission. By Lovis BELL, Ph.D. (New York: 
MoGraw Publishing Co. ; and London: Archibald Constable & Co.) 


Pp. 721. 10s. 

There is not much to add to our review of the last edition 
of this work (see The Electrician, Vol. I., p. 229). This, the 
fourth edition, is somewhat enlarged, though not to any great 
extent. In the preface the author remarks that it has been 
found necessary to give some special attention to the important 
accessory apparatus of which modern supply stations are full ; 
this no doubt accounts for the additional chapter on auxiliary 
and switchboard apparatus, covering 19 pages. In so small a 
space it is, of course, impossible to do justice to such a subject. 

wo voltage regulators are described, as al:o two or three oil 
switches, with both hand and remote control, and some remarks 
are made as to instruments ; but nothing is said as to revorse 
current circuit-breakers and other frequently-used apparatus. 
We hope that this part of the subject will receive fuller treat- 
ment in some future edition. The ground covered by the work 
is extensive, but we doubt if there is any good in giving elemen- 
tary details of boilers, engines, and steam turbines in a work 
of this kind, where only 40 pages can be given to their con- 
sideration. High-pressure transmission has advancel so 
rapidly in America that in the last chapter dealing with this 
part of the subject no example working at less than 20,000 volts 
is noted. Passing from this to low tension, it is rather curious 
to read that the use of three-wire systems with 220 to 250 volts 
on either side is extending, “ but their place in the art is hardly 
yet secure.” The work is intended for practical men, and 
although there are occasionally expressions to which exception 
may be taken, it is most lucidly written, is free from matho- 
matical theories and can be thoroughly recommendeJ. 

ng Elektrischer Lel- 
n ens Goce De Max. Jin: eke) 8m. 

This book, which forms the ninth volume of the series of 
electrical handbooks known collectively under the title“ Re- 
petitorien der Elektrotechnik,” deals with the calculation and 
general lay-out of networks for the distribution of electrical 
energy, and, to a small extent, with their design as well. In 
the first 200 pages, which occupy nearly two-thirds of the 
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work, the author goes in great detail into the calculation of 
two-wire feeder and distributing networks for continuous 
current, and initiates the reader into this intricate, if not 
fundamentally difficult, subject in easy steps, commencing with 
the simplest case and finishing up with the general method for 
determining the requisite minimum number of feeding points, 
their relative positions, the copper sections for the minimum 
outlay of capital, the distribution of current and so forthto satisfy 
given conditions. After thus becoming thoroughly acquainted 
with the problem in connection with a two-wire supply, the 
reader is shown in the last 120 pages of the book how to apply 
the formuls deduced in the first part of the volume to three- 
wire and five-wiro systems, and to networks distributing single- 
phase, two-phase and three-phase currents. A word of praise 
is due to the author for the lucidity of treatment, a virtue not 
always present in publications on this particular subject. This 
has been obtained by a systematic sub-division of the subject 
matter, concise and clear writing, a liberal amount of service- 
able diagrams and a large number of worked-out examples. 
A reader who has digested the contents of this valuable book 
will be able to solve practically all theoretical questions relating 
to the subject, but for the more commercial and practical 
aspects of the subject he must consult othor publications, 
numerous references to which are given. 


THE THIRD FUNCTION OF ELECTRIC TRACTION 
MOTORS.* 


[REGENERATIVE CONTROL. | 
BY EDWARD H. JOHNSON. 


There are but two generic principles of varying the speed of an 
electric motor. These are (1) to vary the E.M.F. of the current 
utilised зу e armature; (2) to vary the strength of the magnetic 
field in which the armature works. Obviously we cannot vary the 
E. M. F. of a current supply, common to two or more units of differ- 
ing requirements, hence we are compelled to provide each unit 
with its own independent means of Е.М.Р. control. This is done 
for the armature circuit by establishing therein a high initial resis- 
tance at the starting moment and gradually reducing it, as the 
motor gains way, until the full E.M.F. is effectually applied to 
the armature. There are two methods of obtaining and varying 
this armature circuit resistance, one of which wastes the energy it 
absorbs and one of which usefully converts it. ‘The first consists of 
coils of wire, or iron grids, whose sole function is to waste in heat 
what the motors cannot safely receive. The second consists in the 
sub-division of the motive power into two or more motor units and 
placing these in series with each other. Manifestly the energy 
expended on the latter is efficiently utilised in developing the motor 
function. 

Neither of these means of varying the E.M.F. at the armature 
terminals is ideal in theory or in practice. The non-active resis- 
tance, though potential of fine speed graduation, involves waste. 
The active resistance, though avoiding waste, involves abrupt and 
more or less violent speed changes. This method of speed control 
is, in fact, our second generic principle, and is usually designated 
as magnetic variation. This principle of control is ideal both as 
regards efficiency and speed graduation, yet it also has its limita- 
tion; it is, in fact, fundamentally limited in effective range. It 
has, in consequence, been relegated to the duty of smoothing down 
the abruptness of the wider speed changes effected through the 
several other means employed. 

The means employed for effecting a variation of the E.M.F. 
applied to the field coils and, therefore, of varying field strength, are 
identical with those employed for varying the E.M.F. at the arma- 
ture terminals—viz., the series-parallelling of the energising coils 
and the use of auxiliary waste resistances; in ihis case, however, 
sinċe we are dealing with small quantities, the use of these waste 
resistances is both economical and practicable. 

The nature of the differentiations of the regenerative equipment 
to which it is desired to call attention from the non-regenerative 
equipment and of the supplemented features may be briefly sum- 
W as follows :— 

e motor frames are of the standard rating, type, dimensi 
and construction, save only that thero is an additional opening for 
the inspection of the extra commutator. 

The armature windings are divided between two commutators 80 
as to yield two independent armature circuits per motor, thus to 
allow of double series parallelling with but two motor units, The 

* Abstract : jati 
Engineers 950 . be fore the Manchester Associaticn of 
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divided windings are so connected as to effect a balance of their 
E.M.F. when operating in parallel. 

The fields are of the usual four-pole type, but each pole is sup. 
plied with a relatively small series and a full shunt winding. The 
series turns are ample for the purpose of compounding, but not 
sufficient to give in full value the simple series excitation, hence the 
shunt coils are arranged so as to be connected in parallel and made 
to serve as series turns when full series excitation is required. 

A field changer is used which is a circuit controller, made to 
operate automatically through the agency of an electromagnet, of 
solenoid form, and a retractile spring or gravity. Its function is to 
effect the conversion of the motor characteristic from series to com- 
pound, and vice versa. It is controlled by the driver through the 
medium of the thumb switch placed in the handle of the main or 
platform controller, and may be considered the key to the system. 

An excess voltage preventor is also provided, which consists of 
an electromagnetic switch so placed and adjusted as to deprive the 
motors of their shunt excitation in case of accidental loss of trolley 
contact, thereby preventing the excessive rise of voltage which 
would ensue from the unopposed voltage development of the motors 
acting as generators. 

The mechanical power brake used on the system consists of the 
following parts: The usual wheel and track shoes with their accom- 
panying system of leverages, a specially-constructed spiral band, 
the purpose of which is to frictionally grip the axle or a shaft driven 
thereby, and thus exert a pull on Бе. brake levers, an electro- 
magnetic solenoid carrying a weighted core, the duty of which core 
is to impose a drag on the free end of the spiral and thus bring the 
brake into action, the function of the solenoid, of course, being to 
pick it up and hold it when the brakes are not required. Contacts 
for controlling the solenoid are placed in both the platform and 
the automatic controllers, and in a special emergency switch con- 
veniently placed at the hands of both the car driver aud the conductor. 

In the series compound regenerative system, in the develop- 
ment of which I have had the invaluable services of Mr. Robert 
Lundell, of New York, and Mr. Gustaf Lang, of London, 
the aim has been to relegate shunt excitation to the single duty of 
regenerating, in which duty alone it is indispensable, and at all 
other times to operate the motors under series excitation simply. 


Manifestly this segregation of field characteristic, as between the 
duty of propelling and that of retarding the vehicle, demands means 
for instantaneously changing from series to shuut, or compound, 
and vice versa, according as the duty of propelling, or that of re- 
tarding, may be demanded of the motors. It is likewise obvious 
that since this change of function may take place at any position 
of the controller, the self-adjusting or regulating characteristic of 
the magnetisation must be present at every circuit change, whether 
made during acceleration or retardation, and must in each case be 
of such value as to effectively graduate the greater or less abrupt- 
ness of such circuit changes. 

To this end the field windings are so proportioned as to produce 
the right resistance and current-carrying capacity to yield the 
practical limit of magnetisation, both when the coils are connected 
in series across the full line voltage and when grouped in parallel 
and in series with the armatures. It is, at the same time, essential 
that there shall be no idle copper or waste field space—that is to 
say, the maximum attainable magnetisation limit must be had 
with an irreducible minimum of field copper and motor dimensions, 
otherwise both cost and dimensions become prohibitive. 

The field windings are in the form both of series and of shunt 
coils; the latter are so arranged as to be convertible into series 
turns, and made available to help out the fixed series turns, which 
latter are not of themselves sufficient to effect full series excitation. 
The fixed series turns are required for three purposes : — 

Ist. To counterbalance the shunt excitation and so prevent an ex- 
cessive current rush during regeneration, thus effecting a smooth 
retardation without being compelled to resort to an excessive sub- 
division of the field regulating steps. When series turns are em- 
ployed three steps in field variation have been found to be sufficient 
to produce the essential graduation. Moreover, if series turns are 
not employed and simple shunt excitation is relied upon, the current 
—at the moment when the magnetisation happens to be in exc2ss of 
that which corresponds with the speed at which the car may be 
actually running—would be excessive for an instant, but would 
quickly drop to an approximate constant, of too low a value, t» be 
adequate to the duty required. On the other hand, when the series 
turns are employed, to counterbalance the shunt excitation and pre- 
vent this initial current rush, the current decrease is much less rapid 
and the practical working constant retains a much higher value. 

2nd. Series turns are further invaluable for maintaining a certain 
degree of magnetisation, and thus preventing the destructive effects 
of the magnetic discharge which would ensue from the grouping and 
regrouping of the shunt field coils, as well as to prevent the sparking 
arising from ordinary field interruptions. " 

9rd. These turns also serve the purpose of preventing violent 
current rushes:at thé moment of making the series parallel circuit 
changes, by maintaining always a certain degree of magnetisation 
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without the aid of which the full magnetisation, so essential to 
choke back the current rush at this moment, could not be obtained 
quickly enough to be effective. . MT NM : 
The diagrams of thé several armature and field-circuit connections 
are given (Fig. 1) in order to more fully denote the ratios and pro- 
portions which experience has shown to be the happy mean for 
each of the nine steps which constitute the range of manual control. 
The accelerating and retarding connections of each step are shown 
in juxtaposition in order the better to compare ihe respective re. 
quirements of acceleration and of retardation for approrimate 
speeds. It will be observed that the first accelerating step naturally 
becomes the last retarding step, and so on throughout the range. 
By virtue of this sole reliance upon the active armature resis- 
tances for sub-dividing the E.M.F. (and of their sub division into 


An essential concomitant of the generative braking function ia 
& supplemental mechanical power brake. Regeneration, being the 
product of motion, necessari] ceases at some point short of final rest, 
hence there is needed a . power be 
mulate a braking force and maintain it after the car has come to 
rest. A necessary corollary of this supplemental need is that it 
shall be supplied automatically—that is to say, independently of the 
driver; otherwise, the choice being with him, he would be apt to em- 
ploy both braking factors simultaneously, in which case the regenera- 
tion would be robbed of much of its economie value; or, on the other 
hand, he might bring the mechanical brake into operation too late, 
In which case there would be a dangerous lapse of all braking effort. 
A device has therefore been introduced which utilises the energy 
of the moving car, and applies it to the ordinary wheel and track 


Running. Running. Braking, 
p" са 
O O- 
LJ Г) 
Combined series field utilising total Maximum shunt and minimum 
armature current, 125 volts per arma- series field. Regenerates until speed 


ture less drop in series field. Very corresponds to shunt magnetisation. 
Slow Speed. Quick Braking Position. 


Weak shunt and full series field. Ensur- 
ing safety on moderate grade at Fairly 
High Speed. i 


Norch 2. 


Field weakened by res, in parallel Shunt fleld slightly weakened by res, 
with series turns. Medium Slow in series with it. Minimum seres field, 
Graduated Braking Effect. 


Котон 7. 
Maximum series field, 500 volts per arma- Maximum shunt field, minimum series 
ture less drop in series turns. Minimum field. Useful in passing points and cross- 
High Speed, ings for Slowing Down. 
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Field wenkene! by low res iu Minimum shunt field and maximum 
parallel with series turns, Highest series ficid. Useful braking capacity 
Slow Speed, for Fair Speed Down Grade. 


* Norcu 8. 
Series field slightly weakened by high Medium shunt and weak series field. 
res. in parallel with series turns, Mo:lerate Slight braking at high speed, Preparatory 
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Minimum fleld low res. in parallel with Weak shunt and weak series, No retard- 
series turus. Highest Attainable Speed. ing effort. Available for Making Time. 
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DIAGRAM oF CONNECTIONS FOR RUNNING AND BRAKING Norcurs. 


sufficiently amall units to bring the necessary abrupt steps conse- | shoes throu gh the medium of a friction spiral surrounding the car 


ob o pn the circuit Manges within the compensating capacity | axle, or an auxiliary shaft driven thereby; this friction, evice is 
enable p mercially available degree of magnetisation), we have been | kept normally out of action by means of an electromagnetic sole. 


erewith Appear from a study of the diagrams presented | noid. This solenoid is controlled by contacts, placed in the main 
ectease Dun achieve the following advantages: (1) A substantial controller at the point where regeneration ceases; hence the driver 
вре 3) the motor output, (2) regeneration down to a very slow | has but to continue the controller movement through the regene- 
% smoo accelerating and reíarding movement, (4) new | rating cycle on to this mechanical braking point in order to bring 
studs i г his саг to rest and hold it there. When the controller is again 
ying question we must keep in mind the fact that no , moved to start the car the solenoid is energised and raleases the 
frictional spiral, thus leaving the car free to respond to the motor 
of the . bel ly & gauge wherewith to measure the potential | effort. Provision is also made for bringing this brake into action 
Most fayo m when employed under other conditions. The factors | in conjunction with regenerative braking, so as to ia E emer- 
greatest bar t to regeneration &re those which constitute the gency stop by uniting the braking force of the о r u d па, 
мгуіса that 0 high-class tramway service, hence it is in such | is made of its potential characteristic by providing sua "p о 
hi оа utilisation of the three motor functions achieves tho matically brought into action in the event of any at ure 0 | е 
congested tras These factors are: High schedule speed through | electric current, as, for instance, through the loss of tro ey eon K 
raffic in the streets and frequent stops and eavy grades. ' or other circuit disruption or the failure from any'cause of the 
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in supply current. In such event the solenoid loses its energi- 

Rien fore aud the friction spiral becomes operative. We thus have 
in this device an additional s&fety factor and a valuable one, since 
its action is inevitable and шона нео in the event of the car 

ing deprived of its motor control, | 
Mat min up the direct and indirect advantages of this three- 
fold use of the traction motor, we find them to be sufficiently sub- 
stantial to warrant the conclusion that not only will the system 
goon come into general use but that such use will speedily become 
go universal as to constitute it the standard system for all traction 
work. Among these advantages we find the following :— 

1st. Substantial energy saving varying anywhere from 20 deg. to 
50 deg., according to the conditions existing. | 

9nd. А reduction in capital investment in generating plant and 
distributing system, practically in the direct ratio of the energy 
gaving. i | 

ard The introduction of new and valuable factors of safety, in- 
clusive of the simplification of the motorman’s duties. 

4th. A material saving in the net upkeep cost of permanent way, 
rolling stock and generating plant. 

As an offset to these advantages we have but a slight increase 1n 
the complications of car equipments and a slight increase in these 
equipment costs. | | 

An appendix to the Paper gives results of some comparative tests 
of regenerative and non-regenerative cars at Norwich over distances 
of from 1 to 8 miles, showing a saving varying from 15 to 64 per 
cent. of power consumption in favour of the regenerative system, 
althougli the new car was about 1j tons heavier than the old car. 


DISCUSSION. 


Mr. J. 8. PECK said that, whether they agreed with the conclusions of 
Mr. Johnson or not, they must admit that the system was a very 
ingenious one as à whole. But he felt there were too many automatic 
devices, &o., which were apt to fail just when they were required. The 
problem was one which had been worked at for a long time, and, in fact, 
the compound-motor composite types spoken of was one of the earliest 
devices applied to tramway work. He thought the type had been given 
up by large manufacturers of tramway apparatus, not because they 
thought it could not be solved, but the complications involved were so 
great. If a problem could not be solved in a straightforward manner 
people began to think of uncertain automatic devices, whereas simplicity 
was very desirable so as to ensure continuity of service. The introduc- 
tion of double the number of commutators, and brush gear would not be 
welcomed, and the use of four series of shunt ooils, all of which has to 
stand the full line pressure, introduced an element of weaknes3. The use 
of doubly-wound armatures made the space factor less satisfactory, so 
that the motors must either be larger or the losses must be greater, with 
consequently higher temperatures. He noticed that the gradations of 
speed were gained by shunting the field winding of the motor. One of the 
things which enabled a series motor to be successful was that the field 
was strong when the armature current was great. Now, as soon as the 
field was shunted, which could be done on any plain series motor, in order 
to get gradations of speed, commutator difficulties at onse appeared. Of 
course, they could build a motor in which the fields could be considerably 
shunted, but it meant a larger motor and extra cost. While it might be 
possible to get a slight gradation by shunting the fields, it was not con- 
sidered good practice, and had only been tried in a few cases and then 
given up. He should also like to ask Mr. Johnson what would happen 
with his brake when the wheels skidded. 

Mr. WATSON remarked that on a tramway system where energy was 
purchased the saving might be comparatively small except indirectly, 
because the power only formed a small part of the cost. 

Mr. SCHOEPF, speaking from the point of view of an operating engi- 
neer, said he would assume the position as existing in Manchester. He 
thought it was in 1904 that over 13,000,000 car-miles were ran and the 
total cost per car-mile, after deducting operating expense», depreciation, 
&c., was something like 675d. They would assume here that the 
gradients were very slight and very few. He did not then agree with 
Mr. Johnson that he could get 40 or 50 per cent. saving. It was more 
like 10 to 25 per cent., so that the saving would not exceed about 5 per 
cent. of the operating costs. On the other side there was an increase in 
the costs, due to the increased weight of the equipment, and from the 
greater number of parts which he must maintain, Manchester at that 
time had something like 500 cars. Working under the system of the 
author would entail more controller experts, and the cost of extra carbons 
on four motors, as against two in the ordinary series-parallel working, 
would amount to a considerable sum. Another question he would like 
to put was regarding the extra heating due to regeneration. This re- 
quired a larger motor, because the motor must be of sufficient capacity to 
do regenerative work, and also to do the normal work primarily required 
by the car. The speaker also criticised the tests given in the Paper, the 
information being insufficient to allow conclusions to be formed. 

Mr. GUSTAF LANG, who had been associated with Mr. Johnson in 
the work, in reply to criticisms, said that the movement of the solenoid 
had nothing whatever to do with the travel of the brake, but it was diffi- 
cult to explain withoutan illustration. He thought that а saving of about 
15 percent, ought to be effected by regenerative control, The increased 
heating was not important, As to the automatic devices there was no 


га why these should fail more than contactors in multiple unit 
control. 


Mr, PORRITT asked the author of the Paper what his increased capital 


similar places automatic devices were 
possible. 


would be for the cars in his regenerative system, beoause it seemed to him 
that with this system there would be many more cars required on account 
of the number of cars that would be in the sheds through the controllers, 
brushes and commutators breaking down. 1 seemed to him quite pos- 
sible that the increased cost in car repairs would more than counter- 
balance the saving on the regenerating plant. Also what would be the 
upkeep of cars fitted with regenerative control? In central stations and 
done away with as much as 


Mr. JOHNSON, in replying to the remarks of the various speakers, said 
that they were well aware of the fact, without him telling them, that in- 


ventions of the character mentioned in the Paper were always met by 
unlimited reasons and arguments put forward by those who were respon- 
sible for the existing order of things.- He had had those arguments put 
before him as Mr. Edison’s representative for many years in introducing 
the electric light, the telephone system and the trolley system in America; 
he had had the same experience, the eame line of arguments were 
presented and had to be met in exactly the same way as the argu- 


ments of the speakers on this Paper would have to be met. The 


only way that that could be done was by putting the system into 
practical operation, and so proving it, and that was what they were doing. 
The questions had 
and he thought that if the Paper was very carefully read those gentlemen 


covered every point that was made on the Paper, 


who put the questions would find their answers. It was evident on 
several points raised a good deal of mis-reading had taken place. The 


saving effected by the system was not confined to the saving in energy 


alone, it was very great in many other directions. He had not elaborated 


on that, but the saving by regenerative braking would be found quite 
sufficient to compensate for all the cost of maintenance in the additional 
parts that were put into the system. 


. As to the gradients and skidding, 
that was а serious point to all engineers connected with tramways. 
A most serious problem in the electrical world was that the weight of the 


tramoars bad greatly increased, but the gradients had remained unchanged. 


He thought he had solved that problem at Norwich in a satisfactory way 
by applying spiral friction devices to both wheel shoe and the brake shoe, 
thus dividing the friction pull between the two and thereby imposing 


sufficient friction on the wheels to prevent them skidding. In regard to 


brush gear it should be borne in mind that in dividing the windings of 


the armature, the duty of the brushes and of the commutator were being 
divided ; consequently the brush and the commutator connections would 
be less than otherwise. 


Reference had been made to the diff rnca 
in the weight of the cars at Norwich, one being 14 tons heavier. 
Although the motors used were regenerative motors, and were lighter 


than the standard motor of the same horse-power, there was an increase 
in weight due to the new truck which was introduced, and the somewhat 
heavier car, both car and truck being new. The regenera tive motors were 
something like 15 lb. less in weight than the standard motor of the same 
horse-power. 
got the same work with a less weight of motor. À 
greater amount of work when they regenerated. If they wanted to increase 
the motor to compensate for that it would besuch an intinitesimal amount 
that it would make little difference. One speaker had mentioned that the 
regeneration idea was not new, 
motor itself. 
the Paper was a new and practical worked-out system of realising what 
had been until then more or less a 
Hespecting the failure of automatic devices, he thought if they looked 
carefully 

feature was that the field changer was so arranged that the failure to 
operate simply deprived the car of its generating function, not of its 
propelling funotion. The safety factor with an automatic principle was 
of the utmost importance; brake came on like a barglar alarm get to 
danger; when anything went wrong and the operating device was required 
to operate, it came into action by the failure of the energy which was 
keeping it in a potential position, and not by the application of the 
energy to it. 
coils ; if that current fai:ed the brakes came on. 


He did not intend it to be understood from that that they 
Of course they did a 


and was praetically as old as the 
His reply to that was, that that which was advanced in 


dream amongst electrical engineers. 


nto the system mentioned, they would fiad the automatic 


The brakes were held off by the presence of current in the 


Automatic Interrupter.—An experimental automatic inter- 


rupter is described in the Physikalische Zeitschrift, by Mr. C. 


Ries. Two thin rods of carbon, about 1 cm. apart, and parallel 


to each other, are connected with the two poles of an 8 volt 


accumulator. If a third similar carbon rod is placed across 
these two, sparks can be seen at the points of contact and a 
loud sound is heard. This proves tho presence of periodic 
functions. If the primary of an induction coil.is put in the 
circuit a rapid succession of sparks pass between the secondary 
terminals. The combination of these three carbons therefore 
forms an automatic interrupter. If the third carbon is placed 
in such a position that it rests on one of the parallel carbons 
and just touches the other, the sparking occurs only on this 
loose contact and the interruptions are more frequent. At the 
same time, the third carbon shows a remarkable tendency to 
oscillate in a direction perpendicular to its longitudinal axis. 
The phenomenon is probably caused by alternate expansion 
and contraction caused by heating and cooling. 
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^ THE INTERNATIONAL RADIO-TELEGRAPHIC 
CONVENTION. 


The following is the official translation of the full text of the 
International Radio-telegraphic Convention concluded between 
the Argentine Republie, Austria, Belgium, Brazil, Bulgaria, 
Chili, Denmark, France, Germany, Great Britain, Greece, 
Hungary, Italy, Japan, Mexico, Monaco, the Netherlands, 
Norway, Persia, Portugal, Roumania, Russia, Spain, Sweden, 
Turkey, the United States of America and Uruguay. 


1, The high-contracting parties undertake to apply the provisions of 
the present Convention at all radio-telegraph stations — coast stations and 
ship stations—open for the service of public correspondence between the 
land and ships at sea which are established or worked by the contracting 
parties. They undertake, moreover, to impose the observance of these 
provisions upon private enterprises authorised either to establish or work 
radio-telegraph coast stations open for the service of public correspon- 
dence between the land and ships at sea, or to establish or work radio- 
telegraph statione, whether open for public correspondence or not, on 
board ships which carry their flag. 

2. The term coast station means any radio-telegraph station which 
is established on land or on board a ship permanently moored, and 
which is used for the exchange of correspondence with ships at sea. The 
term ship station” means any radio-telegraph station established on 
board a ship which is not permanently moored. | 

3. Coast stations and ship stations are bound to exchange radio-tele- 
grams reciprocally without regard to the particular system of radio- 
telegraphy adopted by these stations, 

4. Notwithstanding the provisions of Article 3, a station may be appro- 
priated to a service of public correspondence of a restricted character, 
determined by the object of the correspondence, or by other circumstances 
independent of the system employed. 

5. Each of the high-contracting parties undertakes to cause its coast 
stations to be connected with the telegraph system by means of special 
wires, or at least to take such other measures as will ensure an expeditious 
exchange cf traffic between the coast stations and the telegraph system. 

6. The high-contracting parties shall acquaint one another mutually 
with the names of the coast stations and ship stations indicated in 
Article 1, as well as with all such particulars, proper for facilitating and 
accelerating the exchange of radio-telegrams, as shall be specified in the 
regulations, 

7. Each of the high-contracting parties reserves the right of prescribing 
or permitting the establishment and working, at the stations indicated in 
Article 1—inde о the installation of which particulars are pub- 
lished in acsordance with Article 6—of other arrangements designed for 
radio-telegraphic transmission of a special character, without publishing 
the particulars of these arrangements, 

8. The working of radio-telegraph stations shall be organised, as far as 
possible, in such a manner as not to interfere with the working of other 
stalions of the kind, | 

. 9. Tadio-telegraph stations are bound to accept with absolute priority 
calls of distress from ships, to answer such calls with similar priority and 
to take the necessary steps with regard to them. 

10. The total charge for radio-telegrams comprises: (1) The charge 
proper to the transmission over sea—viz., (a) the “ coast charge which 
belongs to the coast station, (5) the “ship charge" which belongs to the 
ship station, (2) The charge for transmission over the lines of the tele- 
graph system, calculated according to the general rules. 

The rate of the coast charge is subject to the approval of the Govern- 
ment to whose authority the coast station is subject, and the rate of the 
ship charge to the approval of the Government whose flag the ship flies. 
Each of these two charges shall be fixed according to a tariff per word 
pure and sim le, with the option of fixing a minimum charge per tele- 
gram, on the basis of an equitable remuneration for the radio-telegraphic 
work, Each of these charges must not exceed a maximum to be fixed by 
the high-contracting parties. Nevertheless, each of the high-contracting 
parties has the right to authorise charges exceeding this maximum in the 
case of stations of a range exceeding 800 km., or of stations which are 
dan anal costly by reason of the material conditions of their installa- 
ра and working. Аз regards radio-telegrams originating in or destined 
1155 country with whose coast stations they are directly exchanged, the 

gh-contractin parties shall acquaint one another mutually with the 
charges applica le to transmission over the lineg of their telegraph 
Тт he charges shall be those which follow from е principle 

at the coast station is to be regarded as the station of origin or of 
destination, ^ 
„I. The provisions of the present Convention are completed by regula- 
и which have the same validity and come into force Н the same time 
e Convention, The provisions of the prezent Convention and of the 
сааи relative thereto may be modified at any time by the high- 
or M 15 parties by common consent, Conferences of plenipotentiaries 
кае e administrative conferences, according as the Convention or the 
will у ave In question, вһа take place periodically ; each conference 
1 T | fix the place and date of the following conference. — 
sents er conferences shall be composed of delegates of the Govern- 
shall hey the contracting countries, In the deliberations each country 
for its Mi one vote only, If a Government adheres to the Convention 
eim onies, possessions or protectorates, subsequent conferences may 
er 2а that the whole or а part of these colonies, possessions or pro- 
Dis 18 to be regarded as orming a country for the purposes of the 
inclu dine gph. But the number of votes which one Government, 
in 5 colonies, poesesgiong or proteotorates, may exercise cannot 
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„aS. Ап International Bureau shall be entrusted with the duty of collect- 
116, arranging and publishing information of every kind relative to radio- 
telegraphy ; of circulating in proper form proposals for the modification 
of the Convention and regulations ; of notifying the alterations adopted, 
and generally, of carrying out any work bearing on matters of administra. 
tion which may be assigned to it in the interests of international radio- 
The expenses of this institution shall be borne by all the 


by a coast station of a contracting coun , Or accepted in 
transit by the administration of a e be sent for- 
ward. Every radio-telegram intended for a ship must also be sent forward 
if the administration of a contracting country has accepted it from the 
sender, or if the administration 
in transit from a non-contracting country, subject to the right of the 
coast station to refuse to trangmit it to à ship station belonging to a поп. 
contracting country. 

15. The provisions of Articles 8 and 9 of this Convention are also 
Applicable to radio-telegraph installations other than those indicated in 

iole 1. 

16. Governments which have not taken part in the present Convention 
shall be allowed to adhere thereto on their request. This adhesion shall 
be notified through the diplomatic channel to the contracting Govern- 
ment under whose auspices the last Conference has been held, and by it 
toall the others. Adhesion involves as a matter of right acceptance of 
all the clauses of the present Convention and admission to all the advan- 
tages stipulated therein. 

17. The provisions of Articles 1, 2, 3, 5, 6, 7, 8, 11, 12, and 17 of the 
International Telegraph Convention of St. Petersburg of the 10/22 July, 
1875, are applicable to international radio-telegraphy. 

18. In case of difference between two or more of the contracting 
Governments concerning the interpretation or exeoution of the present 
Convention or of the Regulations provided for in Artiole 11, the question 
at issue may, by comment consent, be submitted to arbitration. In that 
event, each of the governments concerned shall choose another not 
interested in the question. The decision of the arbitrators shall be 
determined by an absolute majority of votes. In the event of au equality 
of votes, the arbitrators shall choose, ia order to settle the difference, 
another contracting government, also without interest in the question. 
In default of agreement as to this choice, each arbitrator shall propose 
another disinterested contracting government ; and lots shall be drawn 
between the governments proposed. The drawing of the lots appertains 
to the government on whose territory the international bureau provided 
for in Article 13 carries on its work, 

19. The high-contracting parties undertake to carry out or to propose 
to their respective legislatures the measures necessary to ensure the 
execution of the present Convention. 

20. The high-contracting parties shall communicate to one another 
the laws which may have ready been adopted or which may hereafter 
come into force in their countries relative to the subject matter of the 
present Convention. 

21. The high-contracting parties retain their full liberty concerning 
radio-telegraph installations not covered by Article 1, and, in particular, 
concerning naval and military installations, which are subject only to the 
obligations of Articles 8 and 9 of the present Convention. Nevertheless, 
when these installations carry on public correspondence, they shall 
conform, for the performance of this service, to the stipulations of 
the regulations so far as concerns the manner of transmission and the 
accounting. 

22. The present Convention shall come into operation on and from 
July 1, 1908, and shall remain in force for an indefinite period, or until 
the expiration of a year from the date of its denunciation. Denunciation 
only takes effect as regards the Government in whose name it is made. 
The Convention shall remain in force as regards the other contracting 

arties. 
23. The present Convention shall bo ratified and the ratifioations shall 
be deposited at Berlin with as little delay as possible. 


The following additional undertaking was signed by the 
Plenipotentiaries of the Governments of the Argentine 
Republic, Austria, Belgium, Brazil, Bulgaria, Chili, Denmark, 
France, Germany, Greece, Hungary, Monaco, the Netherlands, 
Norway, Roumania, Russia, Spain, Sweden, Turkey, the 
United States of America, and Uruguay :— 

I. Each ship station indicated in Article 1 of the Convention shall be 
bound to intercommunicate with every other ship station without regard 
to the partioular system of radio-telegraphy adopted by these stations 
respectively, | . 

‚11. The governments which have not adhered to the above Article may 
at any time make it known, by adopting the procedure indicated in Article 
16 of the Convention, that they undertake to apply its provisions. 

Those which have adhered to the above Article may at any time make 
known, under the conditions prescribed in Article 22 of the Convention, 
their intention of ceasing to apply its provisions. AUN 

III. The present undertaking shall be ratified and the ratifications 
shall be deposited at Berlin with as little delay as possible. 


The Final Protocol is worded as follows :— 


I. The high-oontracting-parties agree that at the next conference the 
number of ns which uel country shall have (Article 12 of the Conven- 
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i 1 be determined at the outset of the deliberations, во that the 
. or protectorates admitted to the enjoyment of votes 
may be able to exercise their right of voting throughout all the proceed- 
ings of that Conference. The decision arrived at shall have immediate 
effect, and shall remain in force until it is varied by a later Conferenoe. 
So far as the next Conference is concerned, proposals for the admission 
of new votes in favour o Colonies, Possessions, or Protectorates which 
may have adhered to the Convention shall be addressed to the Inter- 
national Bureau six months at least before the date of meeting of that 
Conference. These proposals shall immediately be notified to the other 
contracting governments, which may, within а period of two months from 
the receipt of the notification, put forward similar proposals. | 
II. Each contracting government may reserve the power of designating, 
according to circumstances, certain coast stations which shall be exempt 
from the obligation imposed by Art. 3 of the Convention, on condition that, 
on and from the application of this provision, there shall be open on its 
territory one or more stations subject to the obligations of Article 8 and 
providing for the radio-telegraphio service in the region served by the 
exempted stations in such а manner as to satisfy the requirements of 
public correspondence. The Governments which wish to reserve this 
power must notify their desire in the form prescribed in the second para- 
graph of Article 16 of the Convention, not later than three months before 
the Convention comes into operation, or, in the case of later adhesions, 
at the moment of adhesion. The countries whose names appear below 
declare at once that they will not reserve this power: Argentine Republic, 
Austria, Belgium, Brazil, Bulgaria, Chili, Germany, Greece, Hungary, 
Mexico, Monaco, Netherlands, Norway, Roumania, Russia, Sweden, 
United States of America, Uruguay. 

III, The manner of carrying out the provisions of the preceding 

article is left to the Government which avails itself of the right of 
exemption. This Government has full liberty to decide, from time to 
time, according to its own judgment, how many and what stations shall 
be exempted. This Government bas the same liberty in regard to the 
manner of carrying out the condition relative to the keeping open of 
other stations subject to the obligations of Article 3 and providing for 
the radio-telegraphic service in the region served by the exempted stations 
in such a manner as to satisfy the requirements of public correspondence. 
. IV. It is understood that, in order that scientific progress may not be 
impeded, the provisions of Article 3 of the Convention do not prevent 
the possible use of a system of radio-telegraphy incapable of communi- 
cating with other systems, provided always that this incapacity is due to 
the specific nature of the system, and is not the result of arrangements 
adopted solely with a view to prevent intercommunication. 
, V. The adhesion to the Convention of the Government of a country 
having colonies, роғвеввіорв or protectorates does not imply the adhesion 
of its colonies, possessions or protectorates in the absence of а deolara- 
tion to that effect on the part of such Government. A separate adhesion 
or a separate denunciation may be made in respect of the whole of such 
colonies, possessions or protectorates, taken together, or in respect of 
each of them separately, under the conditions laid down in Articles 16 
and 22 of the Convention. It is understood that stations on board ships 
having their port of registry in a colony, possession or protectorate may 
be deemed to be subject to the authority of such colony, possession or 
protectorate. m 

VI. Note has been taken of the following declaration: The Italian 
delegation, while signing the Convention, must nevertheless make the 
reservation that the Convention can only be ratified by Italy at the date 
of expiration of its contracts with Mr. Marconi and his Company, or at 
an earlier date if the Italian Government is able to arrange accordingly 
by negotiation with Mr. Marconi and his Company. 

; VIL quie ата in E 11 of E more of the high-contract- 
ing parties not ratifying it, shall be none the less valid for th i 
which shall have ratified it. терн 

[Next week we hope to give the Service Regulations. ] 
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PHYSICAL SOCIETY. 


— — 


At a meeting of the Society held November 23, 1906, Prof. 


J. Perry, F. R. S, President, in the Chair, a Paper on the 
"Electric Radiation from Bent Antenne" 


was read by Dr. J. A. FLRuIxd, F.R.S. We hope to give an 
abstract of this paper at some length in our next issue. 


A Paper entitled 


“Auroral and Sun-spot Frequencies Contrasted " 
was read by Dr. C. ChREE. 
A Paper | 
“Оп the Electrical Resistances of Alloys" 


was read by Dr. R. S. Wittows. Lord Rayleigh has given a 
theory Intended to account for the high resistance of alloys com- 
pared with that of the constituent metals (Nature, June 1906, and 
“ Collected Papers," Vol. iv., p. 282). According to this theory, when 
& current is sent through an alloy it sets up a series of Peltier effects 
at the junctions of the dissimilar metals, and hence also a back 
E. M. F. Since these effects are proportional to the current, they 
are indistinguishable from a resistance under ordinary conditions. 
It is this spurious resistance that may account for the difference in 
behaviour of an alloy and a pure metal. The author attempts to 
put this in evidence by measuring the resistance of an alloy with 
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direct and also alternating currents. At the instant of reversal of 
the latter the back E.M.F. will assist the external E.M.F., and 
hence more current will pass, i. e., the resistance will apparently be 
reduced. A bridge method is used, the frequency varying between 
10-980 per second. No spurious resistance could be detected. If 
it were present its temperature coefficient would probably differ 
from that of a pure resistance, The method is therefore used 
between temperatures 100°C. and that of liquid air, but again with 
negative results. A minimum accuracy of 0°02 per cent. is 
attained. 


Prof. J. A. FLEMING expressed his interest in the Paper, and said 
Lord Rayleigh’s theory was ingenious, but it seemed to him that it pre. 
supposed a coarseness of structure in the alloy, Au alloy was probably 
a substance of the nature of a solution with a fine structure, and it wa: 
difficult to see how thermoelectric E.M.F.s could be brought into play 
without discontinuity of material. Considering an electric current as a 
passage of electrons, Prof. Fleming pointed out that some of the 
electrons would pass through the spaces between the molecules in the 
material and others would impinge against the molecules themselves o: 
the molecular aggregates. The latter would sst up perturbations which 
would produce heat and corresponding electric resistance. If an alloy 
were supposed to consist of molecular aggregates, while a pure metal 
consisted of molecules, more electrons would pass through material in 
the latter case than in the former. This would produce a greater 
qnantity of heat, and correspond to a higher resistance in the case of 
the alloy. 

Mr. А, CAMPBELL said that shortly after Lord Rayleigh advancel 
his theory he made some experiments to try to detect if alloys showed 
changes of resistance when tested with alternating and direct currents 
The alloy selected was ferro-nickel, as it was expacted that this woul 
show the effect strongly, as the constituents give a strong thermoeleotrio 
E.M.F. A current was sent through a long ferro-nickel wire doubled 
baok on itself, and this current was measured by a Kelvin balance, while 
the voltage on the ends of the wire was measured by a Kelvin electro. 
statio voltmeter (reading to 1 in 1,000). No difference could be detected 
between the apparent resistauce with direct current and with alternating 
current of frequencies up to 80 per second (the usual correction for 
contact difference being found and applied). "EN 

Mr. W. DUDDELL suggested that the author should proceed with his 
experiments, using very much higher frequencies. 


CORRESPONDENCE. 


— — — 


THE VICTORIA FALLS SCHEME. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : Much attention is at present being drawn to a scheme 
to supply the Witwatersrand gold mines with electric power 
generated at the Victoria Falls. As I have had occasion to 
investigate this matter on behalf of the Rand Central Electric 
Works (Ltd.), and as the matter is one having considerable 
public importance, I should like to communicate to you some 
of the conclusions at which I have arrived, and the directors 
of the works have authorised me to do this. 

First, as to the amount of power which is required in the 
Rand: The total horse-power in the mines on the Rand is 
officially given as about 230,000. Of this, however, about half 
is used in mines whose probable life does not exceed 15 years, 
and may therefore be left out of account. Of the remainder 
about 25 per cent. is used at present in the form of сот. 
pressed air at the faces, where it is unlikely that the electric 
will supersede the pneumatic system ; of what is left, some- 
thing like 12,000 H. p. is already electrical, so that the total 
possible future market in the Rand, so far as can be seen, is 
about 75,000 H.P. Considering the large capital expenditure 
required for electrification, and the varying views of mining 
engineers as to the extent to which it is feasible ‘to use elec- 
tricity in the mines, it will be seen that a total of 50,000 H. P. 
represents a somewhat sanguine estimate, and that the рге: 
liminary amount of 20,000 H.P. now being spoken of as a small 
first instalment really represents a fairly large proportion of 
of the possible demand. 

The Victoria Falls scheme is to start with the erection on 
the Rand of an ordinary steam station on modern lines, con- 
taining about 20,000H.P. in boilers, steam turbines and 
dynamos. This, of course, would be in itself a reasonable and 
proper scheme if it is not to be grossly over-capitalised. But 
although it may be shrewdly suspected that this station, if it 
were ever constructed, would be the end as well as the begin- 
ning of the enterprise, I am bound to assume, at least on paper, 
that the scheme for which the public is to find money is some- 
thing enormous! y greater. 
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First of all, then, comes an ordinary 20,000 H. P. steam station. 
Next a huge low-level reservoir, with electrically-driven pumps 
to utilise a part of the power coming from the Falls for pump- 
ing water into a second reservoir 600 ft. above the first. Then 
pipe lines coming down again connected to separate turbine- 
driven electrical plant again of 20,000 H. P., so that at this stage 
we have 40, C00 H.P. of dynamos, 20,000 H.P. of steam plant 
and the same of turbines and 6,000 H.P. (more or less) of 
electric motors and pumps, two reservoirs each of about 
20,000, 000 gallons рү with their dams, &c., and two 
high-pressure pipe lines, all for a gross delivery of 20,000 H. p. 
to the mines. 

The reservoirs are to be large enough to contain water for 
driving the 20,000 H. P. turbine plant for 12 hours continuously 
in case of breakdown. This hydraulic arrangement, according 
to Mr. Wright, enables an interruption of more than 12 hours 
of the transmission line to occur before the steam reserve 
station need actually be put to work,” so that it "renders 
unnecessary the very heavy cost of keeping the reserve station 
always under steam throughout the year.” Further, Mr. 
Wilson Fox says that the erection of a steam reserve station 
on the Rand is a sine quá non demand on the part of the 
mine-owners, at which I am not at all surprised. 


Then, in addition to the plant which I have mentioned, the 
complete scheme provides that each 20,000 H. P. at the Rand 
must have (a) about 30,000 H. P. of turbines, dynamos, and 
transformers at the Falls ; (b) 700 miles of high-tension trans- 
mission; and (c) 20,000 H.P. of transformers, &c., at the Rand. 
It strikes one as rather “а large order” to have to provide 
about 70,000 H. P. of dynamos alone, and 50,000 H. P. of turbines, 
not to mention the 700 miles of transmission line, the steam 
engines, reservoire, pumps, pipe lines, and so on, for the sake 
of 20,000 it. P. on the Rand itself. 

And it must be noticed that this is not only just at the start, 
for if Mr. Wilson Fox's statement which I have quoted above 
is correct, the power of the steam station, the power of the 
turbine plant and the 12 hour capacity of the reservoirs must 
always be kept equal to the capacity of the transmission from 
the Falls. When the latter, therefore, comes to 50,000 H.P. 
there must be a 50,000 H.P. steam station, reservoirs to supply 
50,000 н.р. for 12 hours, a turbine-driven plant also of 
50,000 U. P. and so оп! І can hardly imagine that the effect 
of this triple system upon the capital cost, and therefore upon 
the capital charges, has been seriously considered by the 
promotors, but I trust that the public will consider it very 
seriously indecd. 

Asa matter of comparison, and as showing what the real 
financial magnitude of the business is on a proper commercial 
ecale, it is interesting to notice how the Rand Central Electric 
Works, who are not asking the public for any capital, are 
situated, now that they are extendiog their plant on modern 
lines with the intention of supplying cheap power on a large 
scale, They possess an excellent site near the coalfields, where 
they are now obtaining coal under 10s. a ton, they havea 
12,000 volt transmission line already erected along the Rand, 
they have long ago obtained full power to supply the mines 
Wherever current is required, and they also have acquired the 
right to put up a new transmission line along the Rand at 
50,000 volts for power purposes. The total cost of extending 
the Rand company’s present plant by an amount of 20,000 H P. 
and putting down the corresponding transmission lines along 
the Rand is estimated at under £400,000, and tenders for the 
first section of the plant are at present under consideration. 
The total cost of this plant will, therefore, be about £20 per 
horse-power, and the whole capital charges upon it, allowing 
for interest at 6 per cent. and for ample depreciation, will not 
exceed 0 16d. per unit sold to the mines. 

The total cost of the Victoria Falls Power Co.’s complete 
triple system cannot be less than £100 per horse power. The 
capital charges alone on this will amount to about 0:804. per 
unit. As power must be sold for something under 1d. per 
unit it is obvious that practically the whole price is swallowed 
np in capital charges before anything whatever is put down 
ior working, maintenance and management, including the 
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that £1,000,000 in ordinary shares is to be paid for the Vic- 
toria Falls concession. As the interest on this sum at 5 per 
cent. would much more than pay for the whole of the feed 
water for 50,000 н.р. at a steam station at the Rand price of 
3s. per 1,000 gallons, it is also not easy to see where the 
boasted saving, in this item at any rate, comes in. 

I do not wish to take up your space with any discussion of 
technical details, although on such points there is much to be 
said which differs from the statements which have lately been 
going the round of the papers. But I write this in the hope 
that an engineer's view of tho hopeless finance of the scheme, 
apart altogether from its special engineering difficulties and 
possibly fallacies, may perhaps prove a useful counteractive 
to the fascination which anything sufficiently big and sut 
ficiently distant seems to exercise on the public. 

I hope that some day the enormous energy available from 
the Victoria Falls may be fully utilised (no doubt in the neigh- 
bourhood of the Falls, as with Niagara) to the great advantage 
of the world in general and of South Africa in particular. But 
I àm very sure that the present scheme is not one which can 
ever yield any profitable return.— Yours, &c., 

Westminster, Dec. 11. ALEX. B. W. KENNEDY. 


TRANSFORMER MEASUREMENTS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: In your issue of November 80th Mr. L. W. Wild takes 
exception to the transformer used in my tests on the ratio of 
transformation and phase displacement. I have delayed reply 
to this until a few further measurements have been made on 
the transformer and on the quality of the iron. 

Firstly, Mr. Wild objects to only half of the winding space 
having been used. This is, of course, true; but it must not 
be forgotten that in a large number of instances where trans- 
formers are used in conjunction with measuring instruments 
high voltages are employed and the large amount of insulation 
necessary frequently reduces the space factor to something of 
the order of that employed in my tests, especially when it is 
remembered that the winding was very clore in each coil. 
However, to remove this roproach we have now mado a series 
of tests with the best possible arrangement of the transformer 
—i.e, with the coils A and C in parallel as primary and coils 
B and D in parallel as secondary. Under these circums'ances, 
with secondary short circuited on an ammeter of 0:3 ohm impe: 
dance the induction density was reduced to В = 235 at 750 
ampere-turns, and the ratio was 0:9893 or 1:07 per cent. less 
than unity, while the phase displacement was 0:518 deg. These 
values are slight improvements on those given in the Paper, 
but fall far short of the perfection of ratio which Mr. Wild 
mentions having attained. 

Next as to the iron. As mentioned in the Paper, this was of 
Messrs. Sankey's Lohys та and of ће usual transformer 
gauge—14:7 mils. It is difficult to see how any great im- 
provement would arise from reducing the thickness of the 
plates when the amount of the eddy currents is calculated. 
Tests have been made on the magnetic quality of the iron, 
and show that it has a maximum permeability of 2,300 to 
2,400 at B about 4,000, which seems fairly good. The total 
core loss is well represented by the formula— loss in ergs 
per сс per cycle = 0 0011 B for all inductions from 1,500 
to 9,000. By compurison with tables of hysteresis loss this 
appears very good. We have not investigated the loss at low 
induction densities, but there seems no reason to suppose that 
it is unduly high. 

In view of the above results I do not think that our trans- 
former can be consilered behind actual practice. On tho con- 
trary, tests which we have made with actual instrument 
transformers have gencrally given results very poor in com- 
parison. The perfection of ratio which Mr. Wild has attained 
with a smaller transformer is most remarkable, and it would 
be very interesting to have exact details of the construction 
and material. I should like, however, to ask him if he is abso- 
lutely certain of his figures. I do not ask this with a view to 
discrediting them in the least, but a somewhat considerable 
experience with alternate current measurements has convinced 
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former with anything like a large ratio, it seems to me possible 
that the perfection of the ratio may have been more apparent 
than real. If this is not the case, I can only attribute it, as he 
has done, to extremely good iron, and congratulate him on his 
results. Of course, if the secondary current is nearly in phase 
with the E.M.F., the core loss current is the only disturbing 
element as far as the ratio is concerned, and any reduction of 
it will effect a marked improvement — Yours, &c., 

| CHARLES V. DRYSDALE. 


Northampton Institute, E.C., Dec. 11. 


A PROTECTIVE DEVICE AGAINST ACCIDENTAL 
SPARKING IN WIRELESS TELEMECHANISMS. 
TO THE EDITOR OF THE ELECTRICIAN. 


- бїк: I notice in your issue of this week a translation of a 
Paper bearing the above title read by Dr. E. Branly before the 
Academie des Sciences in Paris. The Paper describes an im- 
provement upon the telemechanical system brought forward 
by Dr. Branly in 1905. | 

The world is so deeply indebted to Dr. Branly for his re- 
searches on the coherer, that I should prefer to pass over the 
matter were it not that, precisely owing to the fact of the 
designer's celebrity, attention is more generally drawn to the 
apparatus described than it was to the original method devised 
by me in 1898, and with which it is practically identical. 

My own method is described in Righi and Dessau's Tele- 
graphie ohne Draht " (and British Patent No. 23,624 of 1898), 
and hence should be generally known. 

In dealing with the subject of telemechanics I might observe 
that this has been kept in the background of late, owing io 
the fact that the development of really accurate tuning has not 
been as rapid as was anticipated. Now, however, that con- 
tinuous oscillations and the attendant close tuning seem to be 
actually realisable, it is probable that more attention will be 
devoted to this branch of wireless signalling. 

I myself would be willing to take up the problem afresh, 

provided that I could find someone sufficiently interested. 
- It need hardly be said that the means I should employ mark 
a great advance upon my old method of 1898, upon which 
both the much-advertised Hülsmeyer system and the Branly 
method appear to be modelled.— Yours, &c., 

London, S. W., Dec. 8. AL. H. WALTER. 


A NEW TYPE OF CON TINUOUS.CURRENT DYNAMO. 
ELECTRIC MACHINE WITH COMMUTATING POLES. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : While Mr. Fynn’s new type of field magnet is open to 
criticism, the particular objection raised by Mr. Menges (beyond 
his criticism of the mode of expression) is not altogether valid. 
For Mr. Menges has apparently in mind the well-known 
divided pole-piece, where the slot merely carries the increased 
magnetic flux at the trailing horn (in a dynamo) far up the 
magnet core, which flux without the slot would merely consist 
of a displacement in the pole shoe. The influence of the slot 
in reducing distortion is due only to the decreased permeability 
of the more heavily magnetised side, and is not very great. 
Mr. Fynn completely divides his magnetic circuit, so that 
the one half is independent of the other, and in consequence 
the cross ampere-turns of the armature, which act on each 
half, are only half of the total. While he does not succeed 
in abolishing the distortion of the magnetic field, he does 
reduce it to one half. E 

At the same time it may be pointed out to Mr. Fynn that 
he produces this benefieial effect by doubling the number of 
pole-pieces and bobbins, and precisely the same result is ob- 
.'tained, as is well known, by doubling the number of poles in 
the ordinary way. To take a particular case, his two-pole 
dynamo with divided poles is no cheaper, or more efficient, or 
lighter than a normal four-pole dynamo. - The bobbins will be 
the same, the cores will be the same and the yoke ring, 
while it is certainly a complete ring, has only half the cross- 
section of his incomplete ring. Moreover, the end connections 
of the armature windings will be shorter and, as there will be 
four brush positions instead of two, the commutation will be 
better. The same results will follow in further sub-divisions 
of the poles. 


———— um 
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His treatment of commutator poles does not introduce any 
novelty, except where he proposes to excite them from wind- 
ings on one of the main poles. This is a somewhat trifling 
advantage, and will introduce some difficulties in the accurate 
adjustment at different loads. His proposal to excite the com- 
mutating pole by placing its root rather nearer to one main pole 
than tothe other, has evidently not been considered sufficiently. 
There is no appreciable difference of magnetic potential between 
any part of the yoke ring and the inter-polar space on the 
armature, excepting what is caused by the armature ampere- 
turns, and this is in the wrong diroction. | 

I thoroughly agree with Mr. Menges' caution as to the use 
of pictures of lines of induction, with little regard to the cause 
which produces them. It is legitimate enough to split up a 
magnetic flux into two components, as Mr. Fynn maintains in 
his letter of th's week, but it is advisable to give them their 
correct paths.— Yours, &o., FRANCIS G. BAILY. 

Edinburgh, Dec. 10. 


ON AN IMPROVEMENT OF THE BLONDEL BIFILAR 
OSCILLOGRAPH. 
TO THE EDITOR OF THE ELECTRICIAN. 


SrR : If it were not for the scientific eminence of your con- 
tributor, M. Blondel, I should not trouble you with my 
remarks on the letter under the above heading which you 
publish in your issue of December 7th. In M, Blondel's first 
Paper which he cites (Comptes Rendus, Vol. CXVI.) there 
appears on page 503 the following sentence: Оп peut, du 
reste, et c'est à certains égards la meilleure solution, supprimer 
le cadre et conserver seulement le bifilaire traversé par le 
courant étudié et portant un miroir en son centre; ce bifilaire 
doit, étre placé entre deux póles d'électro-aimant aussi allongés 
et aussi rapprochés que possible; l'appareil n'a pour ainsi dire 
pas de self-induction." (One can suppress, and from some 
points of view it is the best solution, the moving coil and only 
keep the bifilar, traversed by the current under investigation, 
with a mirror fixed to its centre. This bifilar should be placed 
between the poles of an electromagnet, which poles should be 
as elongated and as close together as possible. The apparatus, 
has, so to say, no self-induction.) This is the only reference, 
as far as I am aware, that M. Blondel made to the possibility 
of constructing a bifilar oscillograph before the date of my 
1897 Paper, in which I adopted the word “ oscillograph ” to do 
honour to M. Blondel’s work, а word which I should not 
otherwise have inflicted on the English language. 

According to M. Blondel's own bibliography of his publica- 
tions (see The Electrician, January 15, 1904), he does not seem 
to have realised the advantages of the bifilar oscillograph till 
his Paper in 1900 (Congrés Internationale de Physique), or 
several yeara after I had described it and caused it to bo put 
on the market. Further, the opinion of the American patent 
agents, which M. Blondel quotes, shows that though one might 
infer that damping was necessary from his 1893 Paper, M. 
Blondel gave no indication of how it was to be practically 
obtained. 

My introduction of the use of flat strips in oil in 1897 
made the bifilar oscillograph a practical instrument, as is evi- 
denced by the number of instruments which have since been 
manufactured and by the fact that the manufacturers of 
Blondel oscillographs in France have adopted the use of strips. 
If, therefore, I follow M. Blondel’s line of thought, I would 
suggest that he instruct his manufacturers to call, in future, 
all bifilar oscillographs in which strips are employed *' Blondel- 
Duddell! ” oscillographs. 

Turning to my latest design with strips mounted in a separate 
frame, I have looked up the Paper which M. Blondel cites in 
l'Eclairage Electrique, May 8, 1902, but do not find there 
any information as to the construction of double oscillographs, 
but in the same publication for April 12, 1902, I find (p. 49) a 
figure of a double bifilar oscillograph, but no details of construc- 
tion. I have never seen M. Blondel's French or German 
patents, so cannot say what they describe. 

When I was in St. Louis in 1904 the G.E.C. of America 
showed me very freely and openly the improvements that they 
had made in my oscillograph, and I think that I may say that 
the present new designs are improvements on the G. E. C. im- 
provements of the “Duddell " oscillograph. 


— 
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As to the validity of the German patent claim, which M. 
Blondel quotes, something depends on the date of the patent 
(1891) ; it looks incorrect by some years (110 years). In any 
case I take the liberty to doubt the validity of such a broad 
claim, which practically covers the placing of any complete 
galvanometer in oil for damping purposes. 

M. Blondel gives in his letter a little table containing some 
of our Papers in two columns, one headed *' Blondel " and the 
other “ Duddell,” which I will summarise as follows: Firat, 
there are two theoretical Papers in the ** Blondel ” column and 
none in the Duddell ”; quite correct, I have not ғо far in- 
flicted my mathematics on engineers. Next a paper on the 
alternate-current arc in the “ Blondel” column, and а more 
complete paper at a later date in the “ Duddell” column— 
equally correct. Paper on wave forms of an alternator in 
1901 in the “Blondel " column, none in ће “ Duddell ” column; 
why! Весап:е I have been making and had been making 
before 1901 these tests on a large scale, and at high voltages 
for various manufacturers and electric light and power stations ; 
the reason for no publication is obvious. The recording of 
microphone currents occurs in the “Blondel” column, date 
1901, against which there appears in ће “ Duddell” column a 
Paper (Proc. Inst. Elec. Eng., 1903) which I cannot trace in 
the Proceedings, and have no remembrance of ever having 
written. I certainly showed with a projection oscillograph 
the wave-forms of the vowel sounds at my Royal Institution 
discourso this year, and demonstrated experimentally the dis- 
tortion produced hy the cable as well as several other matters. 

Lastly, there is a 1902 Paper in the * Blondel” column set 
against a Paper by Mr. Ramsay in the * Duddell " column; I 
have already referred to this above. 

There is a reference to the moving coil galvanometer in 
M. Blondel's letter, which he calls the D'Arsonval galvanometer. 
I trust that M. Blondel will call this in future the Thomson- 
Maxwell-D'Areonval galvanometer, so as to be a little more 
consistent. 

The conclusion that I draw from all this is that when two 
people set out to attain the same end, in this case good records 
of wave-forms, they are likely to work along parallel lines.— 


Yours, &c., W. DUDDELL. 
London, Dec. 10. 


A PLEA FOR THE HECTOMEGALINE. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: I have consulted many works on the theory of the 
dynamo, and in all of them I find the flux measured in C.G.S. 
units (lines), while the E.M F. is measured in volts. Thus, if 
F represents the flux, S the number of conductors in series, 
and X the number of times each conductor crosses the flux per 
second, the equation 
| E (average) = FSX 
ів true in the C. G. S. system, but not in the system of the text 
books. Yet care has been taken to so arrange matters that 
other equations, such as C = E/R, shall be true in both systems. 

I would suggest that some well-known writer, in his next 
edition, should remove this anomaly by adopting as his unit 
of flux the hectomegaline. Perhaps he will consider this word 
too long, and prefer to give the unit a shorter name, derived 
from that of some distinguished electrician (I hope, however, 
that he will not call it a Kapp ora Hop: we give the punsters 
chances enough already).—Yours, &c., 

London, S. E., Dec. 7. W. F. DUNTON. 


[We think the idea put forward by Mr. Dunton has already 
occurred to a good many people. Probably the reason why it 
has not been adopted is that induction wou'd then have to be 


expressed as a decimal per unit of area, thus causing greater 
inconvenience than 105.—Ep. E.] 
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м Beclety of Engineers.—At а meeting of the society on 

onday last Mr. R. St. G. Moore was elected president for the 
coming year, and the following members were elected vice- 
Presidenta : Messrs, J. W. Wilson, W. H. Holttum and С. A. 
soodwin. Mr. D. B. Butler is hon. secretary and treasurer. 
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L.C.C. ELECTRIC POWER SCHEME. 


In our issue for November 2nd (p. 104) we gave full abstracts of 
the report of the Highways committee and of the preliminary 
report of the Finance committee of the London County Council on 
their electric power scheme. The Finance committee have now 
prepared & further report on the matter. 

The report states that, in deference to the views expressed by ihe 
House of Commons Select Committee, it is a larger scheme than that 
submitted this year, and the powers (if conferred upon the Council) will 
carry with them an obligation to give a supply of electricity on certain 
conditions instead of being merely permissive. The total capital outlay 
is estimated approximately at £4,500,000, to be spread over a period of 
about seven years. This would provide for the erection of a generating- 
station at Barking and the necessary transmission system and switch 
centres, The amount includes £200,000 for interest to be charged to 
capital account during the period of construction, and additional amounts 
for working capital and for letting out motors, &., on hire. There is also a 
general provision for contingencies in addition to any margin allowed 
under the several heads of estimate. Powers will be sought for the incor- 
poration in the electric supply scheme, if the Council so decides, of the 
Council’s generating station now in use for its tramways, but the cost of 
this (approximately £850,000) is not included in the above figures, as the 
expenditure has already been incurred, and there will only need to be an 
adjustment in respect of it batween the tramways and the bulk supply 
accounts, nor do the figures include the capital which may be required 
for the purchase of undertakings in the future. 

. The scheme contemplates that at the end of five years from the 
passing of the Act the undertakings of the borough councils in the 
county (excepting those of Marylebone and Woolwich) will be trans- 
ferred to the Council at the amounts of their outstanding debts. The 
total debt outstanding of all the borough councils in respect of electricity 
undertakings on March 31, 1906, was about £5,088,000, or deducting 
£2,066,000 in respect of Marylebone and Woolwich, £3,022,000. The 
transfer of these undertakings to the Council on the terms pro- 
posed would not, of course, involve the raising of any new capital. 
The scheme also provides for the ultimate purchase by the Council of 
the undertakings of eleotrio lighting companies within the area, but as it 
is only contemplated that the Council shall take over the powers of 
purchase under вес. 2 of the Electric Lighting Act, 1888, now vested in 
various local authorities, and as these powers do not become operative 
until 1931, and at later dates as regards undertakings outside London, 
the liability for capital expenditure under this head is not & matter of 
present concern. Power is, however, to be taken to purchase these under. 
takings by agreement at any time, and there are a few cases where the 
local authorities powers of purchase are exercisable on certain terms at 
earlier dates than 1981. Power is also to be sought to purchase by agree- 
ment at any time the undertakings of local authorities outside the county 
but within the area of supply, but no capital expenditure is expected to 
arise under this head in the near future. 

The committee do not think it necessary, or indeed possible, to attempt 
to estimate the extent of the liabilities which may be incurred by the 
Council in the fature in connection with the purchase of these under- 
takings, but it is obvious that the development of the Counoil’s scheme in 
this direction, whenever it takes place, must involve the raising of large 
additional capital. So far as the outlay upon the new system of genera- 
tion and supply is concerned, however, the amount and rate of progress 
of expenditure may be to some extent beyond the Council's control, inas- 
much as the Council will be under obligation to make provision for meeting 
&ll reasonable demands for supply. ; . 

The report continues : We have examined from a financial standpoint 
the estimates prepared by the experts of the working expenses of the pro- 
posed undertaking at various stages of development ; these estimates 
appear to us to have been prepared with oare, and there із no feature in 
them to which we take exception. Interest on capital outlay has been 
calculated at an average rate of 34 per oent., and repayment of debt is 
provided for (on the basis of cumulative annuities) within the periods of 
the estimated life of the various parts of the works, the equated period 
working out at about 32 Purses In addition to providing for repayment of 
debt, the estimates provide for the getting aside of a renewals fund for the 
replacement of large pieces of machinery, &c., as they become worn out, 
but expenditure on ordinary repairs and maintenance (including small 
renewals) will be met directly out of revenue. We recognise that it is not 
possible to frame any certain estimates of revenue. The experts by their 
tables show that if all the energy generated (less usual allowances for loss 
in transmission, &c.) is sold, there will be a small surplus of revenue over 
all charges when two-fifths of the new generating station is in full opera- 
tion. We fear that dyring the early years, while the business is being 
got together, and the undertaking gradually brought into operation, some 
charge on the rates must be looked for, and the Council must face this 
probability. The Highways committee are advised that there is 
difficulty in avoiding this by fixing higher charges at first for energy 
Sappii, as the charges must be fixed low from the outset, iu order 
io attract business. The whole conception of such an undertaking is 
that cheap electricity can be obtained only by generating on a very large 
scale, and this necessarily involves that the volume of business should 
reach a certain level before the undertaking pays its way. We note that 
the bill provides for the repayment out of any fature surplns of amounts 
so contributed. The council will have the advantage of starting its 
undertaking with a demand already created in the shape of the tram- 
ways, the load factor of which is a high one. Moreover, if the Council 
takes over the borough councils’ undertakings, it will secure control over 
at least a considerable section of the total existing output. The experts 
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look for a rapid growth in the use of 5 for power and the speedy 
development of the proposed undertaking, an if their expectations are 
realised, the calculations made show that when the scheme is fully 
developed (by 1915 or thereabouts) there should be a substantial surplus 
sufficient to secure the financial stability of the undertaking. The esti- 
mates do not, however, contemplate any relief to the rates, the scheme 
having been prepared on the lines of giving the consumer of electricity 
the utmost benefit possible in cheapness of price. In our opinion, while 
recognising the desirability, and indeed the necessity, of fixing as low a 
price as possible, we think that sufficient margin should be allowed to 
afford all reasonable safeguards against апу charge on the rates except in 
the very early years of development. 

The scheme proposes that the undertakings of borough councils shall 
be taken over at the amount of their outstanding debts. This is ccn- 
sidered by the Highways committee to be a more acceptable basis than 
to attempt to arrive at the value of each undertaking on the basis of 
capital cost, less depreciation. It must be remembered, however, that 
ав а rule loans for electric lighting have been spread over periods in 
excess of the estimated life'of the works, and the borough councils iare 
required to provide out of revenue or reserve funds for any renewals which 
may arise before the expiration of the loan period. Any reserve or 
renewals funds therefore should pass to the Council if the Council is to 
assume the outstanding indebtedness on these undertakings. There are 
obvious difficulties connected with the proposed basis of transfer owing 
to the different circumstances and financial conditions of the various 
local undertakings and further consideration may lead to some modifica- 
tions. The exclusion of the Marylebone and Woolwich undertakings 
from transfer is due, we understand, mainly to the fact that these 
undertakings were acquired in part from companies, large sums 
being paid for goodwill, and we agree that it would not be ino 
the financial interests of the Council’s scheme that these under- 
takings should be taken over with all their onerous obligations, 
Other very important considerations are raised by the proposed transfer 
of the borough councils’ undertakings, and we are communicating to the 
Highways committee our views upon some of these points, which we feel 
call for most careful attention before the policy of taking these under- 
takings over is finally decided upon. We do not think it follows that the 
financial results of these undertakings, which, as a whole, do not at 
present show an thing more than a small margin on the right side, will, 
in the Council’s hands, apart from their relation to the proposed bulk 
supply, be the same as under the borough councils, For example, 
though the Council would take over in each case the existing powers of 
charge, we are of opinion that before long a scheme of uniform charges 
would be demanded, and this would probably result in an all round average 
reduction, with consequent loss of revenue. The existing powers of 
maximum charge relate primarily to lighting, and no lower limit is 
imposed with regard to supplies for power, but the Council would no doubt 
find itself limited by the maximum charges in its own Act for power 
supplies. Again, the question of public lighting has to be considered, 
and having regard to the high charges now being made in the electric 
lighting accounts, in many cases for current supplied to public lamps, we 
аге of opinion that ав the Council would doubtless xeduce these charges 
there would 1 be a very considerable logs of revenue to the 
Council’s undertaking under this head, although there would be 
а corresponding gain to the local rates. The estimates of financial results 
of the bulk supply undertaking, to which we have already referred, do not 
take into account any of these points as they relate only to the generation 
and sale of electric energy in bulk, while the considerations just mentioned 
arise in connection with the transfer of the local undertakings to the 
Council by which the Council would become the distributor of electricity 
for lighting and all purposes. It would perhaps be possible for the 
Council to leave the distributing part of the undertakings in the hands of 
the borough councils, the Council concerning itself only with generation 
and supply in bulk. We feel that these questions call for much closer 
consideration before a final decision is arrived at. 

Eo Council has already laid down its polioy with regard to this matter 
of electricity supply for London, and it only remains for us to endeavour 
to make clear to the Council, so far as financial considerations are con- 
cerned, the probable results of that policy. The financial effect of the 
proposals may, we think, be summed up as follows; Considerable financial 
risks are inseparable from the establishment of an undertaking of this 
nature and extent, whether in the hands of a municipal authority or a 
company, particularly the risk of deficiencies in the early years. Under 

11 which has been adopted the finaneial responsibilities and risks 
M : fall on the ratepayers of London, whilst the ratepayers of all the large 
n пое outside London within the area of supply will be entirely immune 
distri rom, although, 80 far as we understand, the inhabitants of those 
5 riots will receive equal advantages with the inhabitants of the 
County of London in the matter of prices charged. We note that there 
18 & provision in the bill by which any surplus in the year, after paying 
5 and debt charges and providing for reserve fund, is to be carried 
d di of the countyraie, but having regard to the contingencies to 
v 10 e bave alluded, the necessity of a large reserve and the desirability 
“тк te any surplus to the reduction of price, the prospect of any 

TE | e rates appears to us uncertain and in any case remote. 

Е. e large addition to the Council's capital requirements which this 
К one involves must tend to affect the raising of money by the Council 
or all its services and the Council will possibly have to pay a fraction 
more in interest for all the loans which it requires to raise during the 
жуы when this extra expenditure is being incurred. This is a result 
8 io 1 - attend any scheme necessitating large ontlay of capital by the 
оша i The Council has adopted the policy which involves these finan- 
results oe because, we understand, it is apprehensive of the 
iha ce i FA might follow the establishment of a vast monopoly in 

8 ofa company, and the question to be finally decided is whether 
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the advantages to the public from the Council's scheme are likely to out- 
weigh the financial risks inseparable therefrom. 

Ia our opinion all these considerations lead to the conolusion that 
while the Council should be constituted the central authority, the powers 
sought by the bill should be as wide as possible as regards ihe way in 
which the powers may be put into execution by the Council. The Select 
committee of this year were careful to point out that in recommending 
that the Council should be the authority, they had in view the fact that 
the Council might exercise its powers in more than one way. They said: 
(a) The County Council may undertake the whole work, provided every 
authorised distributor and every private consumer with electricity in bulk 
at a maximum scale of prices; (b) may retain for itself one part of the 
undertaking while permitting a private enterprise to undertake another 
part; or (c) may lease for a substantial consideration the whole enterprise 
to a private enterprise, to resume possession of it when its initial stages 
are over. The financial difficulties, to which we have called the attention 
of the Council would to a large extent be obviated if the Council saw its 
way to adopt some scheme of exercising the powers sought (if and when 
conferred by Parliament) by which the Council, while retaining general 
control, would be relieved of the responsibility of working the undertakiug 
in whole or in part. 


LEGAL INTELLIGENCE. 


— —— 


Re 8. G. Brown's Patent No. 1,434 of 1899. 


Oa Friday this matter came before Lords Justicss Moultonand Buckley 
in the Appeal Court on appeal from Mr. Justice Neville’s refasal to allow 
interrogatories to be administered. The patent relates to improvements 
in electric telegraph apparatus and to means of eliminating a varying 
zero in the recording instruments and for obtaining a better definition of 
the signals than was before possible. The action was one of revocation 
of the letters patent on the petition of Dr. A. Muirhead, who alleged that 
electromagnetic shunts and induction coils with open and closed circuits 
had been sold and manufactured for years prior to the date of the 
patent and were in general use. The Court of Appeal had already held 
that certain particulars of the alleged anticipation had to be given to 
respondent under the statute, but refused the application for further 
particulars. 

After hearing legal arguments, 

_ Lord Justice MOULTON said respondent had no right to ask the other 
side to give their conclusions on the evidence they had, and the appeal 
was dismissed. 


Electric & General Insurance Co. v. Rotherham Corporation. 


In the City of London Court on Tuesday, before Judge Rentoul, K.C., 
plaintiffs sought to recover £78. 12s. 1d. from defendants, who counter- 
claimed for £1,906. 

Mr. SANDERSON, K.C., for plaintiffs, said, the claim arose out of an 
action brought against the Corporation for damages for a fatal accident. 
The Corporation took out an insurance policy for one year, and on April 
22, 1905, a woman named Wadsworth was injured by one of the Corpora- 
tion tram cars, and subsequently died. The husband brought an action 
under Lord Campbell’s Act, claiming £500 damages. The husband got 
a verdict for £150 and costs. Plaintiffs paid the £150 damages, £162 costs 
of the defence, and £16 for incidental expenses, making altogether £328. 
The limit of the company’s liability under the policy was only £250, and 
it was for the £78 balance that they were now claiming. Mr. Wadworth's 
costs were returned at £196, and the Corporation had paid that amount, 
which constituted their counterclaim. | 

Mr. MORTIMER, for defendant, said the policy was not limited to 
£250, and argued that the company was liable for the costs. 

Mr. SANDERSON said the real queation to be decided was whether 
the action was defended on the part of the Corporation or on behalf of 
the insurance company. He submitted that there was absolutely no 
defence to the action. The damages and costs in the Wadsworth action 
came to £524, and surely the company, which had specially contracted to 
pay only £250, could not be held liable for any amount above that. 

The JUDGE held that there had been no contract by which the in- 
surance company were to fight the claim for the Corporation and at the 
expense of the Corporation. The inference he drew from the letters he 
had seen was that the company requested to be allowed to defend the 
action, and they employed their own solicitors and were bound to pay 
them. He was of opinion that plaintiffs’ claim had failed, and that the 
Corporation counterclaim succeeded. He therefore gave judgment for 
the Corporation both on the claim andthe counterclaim. 

Mr. SANDERSON asked fora stay of execution, which was granted. 


F. W. Smith & Oo. v. Marshall and Another. 


At the Liverpool Assizes last week plaintiffs sought to recover £250 from 
Thomas S. Marshall and John Crowther for work done and materials 
supplied. The facts are given in the judgment. 

Mr. Justice А. T. LAWRENCE said that the Llandudno & Colwyn Bay 
Electric Traction Co, held a provisional order for the construction of elec- 
tric tramways. The contract for construction was given to the Welsh 
Electric Traction Co., who sublet it to plaintiffs at £73,000, the work not 
to be commenced until £17,000 (subsequently reduced to £8,000) had been 
deposited in the bank. Defendants, who were financiers, had entered into 
& contract with the Welsh Company to finance the undertaking, and they 
formed a limited liability company, the scheme being apparently to float 
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debentures and obtain from {һе public the money required to make the 
railway. Matters stood in that position in August, 1904, the time when 
the work was to be commenced if the provisional order (which war about 
to expire) was to be made effective. Defendants had not found the £8,000 
and the work had not been commenced, and the scheme would have col- 
lapsed if something had not been done. It was then that the document 
in question was signed, by which defendants undertook to pay plaintiffs 
for all work done to an amount not exceeding £250. After consideration 
he (the judge) had come to the conclusion that the document was not a 
guarantee, as alleged by defendants, but a direct promise to pay. From 
defendants’ point of view it was an exceedingly good bargain. They 
wanted to float the debentures, and they could not float them without 
getting out a prospectus, the iesue of which would be of very little use 
unlees they could point to something tangible being done. He thought 
ita very dangerous thing to do, but he would assume that defendants 
were honourable men, and that there was no intention to co nmit anything 
like a fraud on the public. His judgment was that the document was not 
a guarantee, and that plaintiffs were entitled to recover the £250, with 
costs. His lordship added that, in his орірісп, if the document were a 
guarapteee there had been no release or discharge. | 
Stay of execution was granted on the usual terms, 


York Electrical Co. v. Schroeder. 


At York County Court last week plaintiffs sought to recover £7. 13s. 4d. 

for work done by plaintiffs, Defendant counterclaimed for work impro- 
perly done. 
Mr, WAINHOUSE, manager of plaintiff company, said that the work 
had been carried cut properly. There was no doubt that the fuse board 
was wrong now. The company put in tho installation in 1902, and the 
work done since had simply been in the nature of extensions. There had 
been no complaint until early this year, when plaintiff said there were 
several plugs which were not interchangeable. Plugs were sent down, 
but it was not until November last that they were able to fix the plugs. 

Mr. H. MANDERFIELD, electrical engineer, said he fixed two fuse 
boards in Mr. Scbrœder's house, They were in proper working condition 
when he fixed them. The board was not now in the condition it was in 
when he fixed it. The fuses were in the same position, but wires had 
been stretched over the back of the board, which were not necessary 
except for using the board in another way. He did not consider that 
the board had been rendered dangerous by the alteration. 

Mr. SCHROEDER said the c:mpany put the work in for him. In 
consequence of what had been told by Mr. Midgley, late electrical engi- 
neer to York Corporation, he went to Mr. Wainhouse and said that Mr. 
Midgley had tola him that the fuse board was inan absolutely dangerous 
condition, and if it was not altered he and his family might be burned 
in their beds some night. He maintaincd that the board was exacily as 
it had been left by plaintiffs. No one had ever touched the board but 
plaintiffs’ servants, who had been several times pottering with it. 

Mr. Н.В. NAYLOR said that if the Loard were left as it was at present 
it was not a sound job. Ho had been called in and made the installation 
right by putting in a new board, and the cost was £1. 38. 7d. 

Judgment was gin en for defendant on the claim and counterclaim. 


Archer v. Darlington Corporation. 


At Darlirg‘on County Court on Wedneeday, Mrs. E. Archer, widow of 
Enoch Archer, sued defendants for damages for the death of her husband. 
Plaintiff's husband, who was employed by the Corporation as night 
foreman to attend to the overhead equipment of the tramways system, 
pas passing through the Market Place soon after noon on Sept. 6, when 
his attention was called by an inspector to a switch which had got out 
of order and was stopping the traflic. Archer, without instructions, 
said he would get a ladder and put the matter right. He went and 
perrowed à ladder to save the time needed to co to the electrical works 
or the proper apparatus. After he had gone up the ladder a flash oc- 
curred close to 
ш It did not appear that he had come into contact with a live wire, 
opa borough electrical manager of the tramways (Mr. Lunn}, Mr. 
- owd, the assistant electrical nee (Mr. F. Hewitt) and Councillor 
1 ies Wooler, chairman of the Tramways committee, gave evidence 
tin сше which was that the man was not properly engaged at the 
pen at bis work was at night, and that he was not instructed by a 
fr oie end ido get the ee ceeds bis 
id not get the i i ave 
prevented the accident. g proper appliances which wou 
"s giving judgment, the County Court JUDGE said it had been proved 
and th er was under engagement to be called upon in an emergency, 
is at e it was in the course of bis duty that the accident happened. 
И, tion had been called to the defect by the inspector, and he went 
good faith to repair it. If he had waited for instructions there would 


aa delay. He gave a verdict for plaintiff for £300, with costs on 


Harwood v. Bradford Corporation. 


mae aber County Court on Monday Mrs. B. Harwood sought to 
being кн Bradford Corporation £100 as damages for injuries due to 
135 from one of defendants’ tramcars. 

onder te that plaintiff was riding on a tramcar and she asked the 
but & lad 9 MOD at a particular place. The car stopped at the place, 
plaintif foll О was nearer the door than plaintiff got out first, and 
was throw, Pen and as she was alighting the car suddenly re-started. She 
on without the sl; ground and had sustained severe injuries. The car went 

e slightest notice being taken of the matter. Plaintiff had 


is face and caused him to fall and he was killed on the і 


been attended by а doctor over since the accident, and there was reason to 
fear that a bone in her shoulder had been slightly fractured. А com- 
plaint had been made to the Town Clerk, and а reply had been received 
to the effect that in that case the car was restarted by & passenger, 
and that the Corporation was, therefore, not to blame. It was main. 
tained, however, that the Corporation was still liable, because they left 
the bells accessible to anybody in the car. 

After hearing the evidence and legal arguments, Judge BOMPOS (in 
summing up) suggested to the jury that they should hesitate before they 
declared that the whole system on which tramways were conducted was 
wrong and ought to be upset, and in regard to the suggestion that the 
driver should turn round, he said he thought that would only tend to in- 
crease the number of accidente. In regard to the interference of the passen. 
ger, he said he imagined that such a passenger interfering with the work- 
ing of the car would be liable towards plaintiff and would have to 
compensate her for any damages she had sustained. That passenger 
was not before him, and he did not, of course, give judgment against 
him, but he could not conceive how he could be otherwise than liable for 
doing unlawfully what it was said by witnesses he had done. 

The jury ultimately gave a verdict for defendants. 


LT 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VAOANT AND FILLED. 


A senior lecturer and demonstrator in electrical engineering is 
required at University College, Nottingham. Salary £200, rising 
to £250 per annum. Applications by Dec. 22. See advertisement. 


Whitby borough electrical engineer (Mr. L. H. King) hasa vacancy 
for a pupil, to commence duties in the new year. See an adver- 
tisement. 


Electrical instrument makers are required as improvers by a firm 
in the South Midlands. See an advertisement. 


A salesman is wanted for the London export department of a large 
firm of continental manufacturing electrical engineers and con- 
tractors. See advertisement. 


A foreman is required to take charge of engineering shop, тапи. 
facturing chiefly electrical accessories. Must have sound knowledge 
of tools and jig work and be good organiser and accustomed to fix- 
ing piecework prices. See an advertisement. 


A working electrician is wanted for bench work. Must be good 
fitter with knowledge of technical detail. See an advertisement. 


A mains superintendent is required at the Perth Corporation 
electric lighting, tramway and power station. Applications to the 
burgh electrical engineer and tramway manager (Mr. Johu Lam. 
bert) by Dec. 15. 


Swinton & Pendlebury District Council require an electrical 
clerk of works. Salary £3 per week. Applications to the clerk by 
18th inst. d 

Àn engineer, conversant with electrical plant, is wanted at N. 
Wales Counties Lunatic Asylum, Denbigh. Applications by 15th inst. 


A first-class wireman is required for a contract in the country. 


Bradford Electricity Committee have appointed Mr. T. Roles 
(who has been since 1904 deputy city electrical engineer) to the 
position of city electrical engineer (in succession to Mr. A. Black- 
man) at a commencing salary of £450 per annum, rising to £500 
at the end of six months with yearly increments of £50 until a 
maximum of £700 is reached. | 


Bir John Cass Technical Institute, London.—A course of 10 
lectures will be given on Friday evenings, commencing Jan. 18, by 
Mr. R. S. Willows, M. A., D. Sc., оп “ Hadio-activity and Conduc- 
tion in Gases.” The lectures will be fully illustrated by experiments 
in which the subject will be treated from an experimental view. 
The course is intended for those who have a knowledge of general 
physics and who desire to become acquainted with the recent 
advances in this branch of science. Detailed syllabus may be 
obtained at the office of the Institute, or by letter to the Principal. 


Argentina.—Statistics of the consumption of electrical energy in 
Buenos Ayres in 1905, published in the“ Review of the River Plate, 
show that for public lighting the municipal stations supplied 
668,972 units (for 860 arc and 376 incandescent lamps), the Cia. 
Alemana 1,704,808 units (for 775 arc lamps), and tho tramway 
companies supplied current to 1,510 incandescent lamps. The Cia. 
Alemana had 12,646 private consumers for light and power (against 
9,496 in 1904) to whom 11,628,128 units were supplied for light- 
ing (against 8,699,686), and 4,754,718 units for power (against 
8,006,896). The demand upon the same company for traction was 
21,688,623 (against 21,958,552), making a total of 89,766,277 units 

Id by the company. А 
БЕТА Gei т Zublin & Co., of Buenos Ayres, have acquired the 
undertaking of the Pergamino Electric Light Co. 


. . U ЕЕЕ аа. 


Aspull.—A small committee has been deputed to negotiate with 
the Lancashire Electric Power Co. for the transfer of the Aepull 
‘electric lighting order of 1901 to the Company. 

Aston.— The official inspection of the new 1 ,000 kw. generating 
set at the electricity generating station took place on Saturday. 
Councillor Bird acted as guide and gave some figures as to the 
capacity of the plant, the growth of the load, &c., and said that the 
total cost of the extensions would be between £15, 000 and £16,000. 

After the inspection the company dined together at the Council House 
st the invitation of the chairman, Councillor Goodrich, and, in reply to 
the toast of The Electrical Undertaking,” he said that the policy of the 

‘committee had been to supply electricity at the lowest possible rate for 

all purposes, and that had proved eminently satisfactory. The committee 
was gratified at the manner in which manufacturers were availing them- 
selves of the cheap supply for power and lighting. The electricity depart- 
ment was growing more and more important and essential to the daily 
life of the town. In the workshops of Aston at present there was over 
1,000 н.р, of electric motors daily at work. 

Subsequently, the Mayor (on behalf of the Council and officials) presented 
Councillor Godrich with а handsome spirit cabinet as a mark of appre- 
ciation for the services rendered by him as chairman of the committee. 
His Worship paid a high tribute to Councillor Goodrich’s work for the 
undertaking and the borough. Following this, Mr. Railing (of the 
General Electric Co., Witton) presented Mr. Goodrich with a massive 
silver cup on behalf of the contractors, as a mark of their esteem. 

Australasia.— Wellington city tramways earned £45,588 during 
the first half of the current year and showed a net profit of £3,000, 
after meeting сара charges. It is estimated that the profit on the 
whole year will be £10,000. 


Bacup.—The Electricity committee, who have been negotiating 
with the Lancashire Electric Power Co. for a supply of electricity 
in bulk, have entered into & provisional agreement with the com- 
pany. A sub-committee has been empowered to open negotiations 
for a joint electricity scheme for Bacup, Haslingden and Rawtenstall. 


Barnes, — The Council decided on Wednesday to apply for sanction 
to 8 lohn of £6,700 for extending the electric light cables, &c. The 
chairman of the lighting committee (Mr. Slatter) said it was a large 
expense, but it was necessary to provide for the increasing demand 
for electricity for light and power. 

The Council are in negotiation with Harrods (Ltd.) for a supply 
of electricity to their premises. The company offered to take 
current for five years, but would not enter into an agreement to 
take a minimum number of units per annum. 


Bideford.— The Council will oppose the application of the Muni- 


ара Electricity Supply Association for а provisional electric lighting 
order. 


Birmingham District Tramways. — The Birmingham and 
Midland Tramways Joint Committee have commenced the work 
of converting from steam to electric traction the portion of their 
Stratford-road tramway between the city boundary and College- 
road, in Yardley. This will permit mutpal through running from 
the city to Sparkhill, after Jan. 1 8 when the remainder of 


the Corporation tramways will have been N to electric 
traction. 


Blackrock (Dublin).—At regular recurring intervals the Council 
indulge in a debate on electric lighting, but nothing definite is done. 
Last week the Council unanimously expressed the opinion that tho 
кошо electric lighting order should be preserved, and appointed 

delegates to attend the projected conference on the Supply of Elec- 
tricity Bill. The Council also asked that a clause should be inserted 


in the proposed bill giving power to à publie or private company to 
supply current. 


Bowness.—The Secretary for Scotland has sanctioned the bor- 
rowing of £4,000 further for electric lighting extensions. 


Bradford. On Friday the Electricity committee adopted the 
recommendations contained in the report of the city electrical 
engineer (Mr. A. Blackman) on the question of charging for electric 
current, &e. (This report was given in our last issue. ) 


Bristol—At the Corporation meetin 

g on Tuesday & length 
report of the Electrical committee, in reply to the recent. ача ot 
the electricity undertaking, was adopted without discussion. 

The report gives a sketch of the history and development of electricity: 
supply in Bristol and concludes with brief replies to the yarious questions 
raised in the criticism of the undertaking. Up to the end of 1895 the 
gross profit was insufficient to meet interest on loans and repayment 
of principal, and the deficiency became chargeable to the rate. Accord- 
ingly (during the first three years) £11,718. 9s. 11d. were received from 
the rate (of which £7,240 was applied in repayment of loans), making in 
all £13,904. 10s. 6d. From 1895 the profits have been sufficient to meet all 
charges, including repayment of capitalto the extent off 88, 899.58. 10d., which 
(with £7,240 above) makes £96,139, 5s. 9d. to credit of sinking fund account 
As to the non-investment of reserve fund, sec. 58 of the Bristol provisional 
order requires the reserve to be invested in trustee securities or in any 
stock or securities of the undertakers, In the early days the money was 
required in the business, but the committee have decided to apply for a 
portion of the next stock issue. The accounts follow the form prescribed 
by the Roard of Trade, but much additional information is also given. 
эң to wages being charged to capital instead of to revenue, the salaries 
of all permanent officials have invariably been charged to revenue. 
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Proportions of the weekly wages of permanent JJ 8 when engaged on 
capital work have been charged to capital. 

The committee strongly deny the allegation that the streets are lighted 
(electrically) at double the cost, light for light, which would be charged 
by the Gas Co., and the average charge in Bristol for are lighting per 
mile (averaged over the whole area) is £461. 14s., and is lower than the 
average for other towns. 


Burnham.—The Council have appointed & committee to report 
upon the application by a company for a provisional electric 
lighting order, 


Chesterfield.—To stimulate the demand for electrical energy for 
power, heating and cooking, &c., an exhibition of up-to-date cooking 
and heating appliances, electromotora, &c., was opened at the elec- 
tricity works on the 5th inst. 


Clacton.—The electricity department is making good progress 
and the connections to the mains are increasing at a good rate. At 
present there is the equivalent of about 8,000 8 c.p. lamps connected. 


Colchester.—The Electricity Supply committee have under con- 
sideration the advisability of extending the tramways with the 
object of enabling waterborne coal to be expeditiously and cheaply 
delivered at the electricity works, in trucks to be run on the tram- 
way lines. 

Discussion took place at the last meeting of the Council on the present 
condition ofthe battery at the electricity works, and in reply to questions 
the chairman of the Electricity committee (Mr. Влввттт) said the cost of 
the upkeep of the battery was about the heaviest item each year the de- 
partment had to face, ahd after giving the matter considerable attention 
the committee had come to the conclusion that to do away with the 
battery would be the most economical course to follow. That was (he 
said) what always occurred when a supply station developed to a suffi. 
cient size. It was not proposed to do away with the battery all at once. 
There was a time when the existence of the battery was an absolute 
necessity. He could look back to the early days of electricity supply 
when they used to run their machinery two days in the week, and shut up 
for the other five days and go home, leaving the batteries t> supply the 
town. Contrary to the expectation of very many, the undertaking 
developed very rapidly, until to- -day they ran the plant night and day 
exoepting for two or three hours in the very middle of the night in mid. 
summer, and they anticipated before summer came again it would be 
necessary, owing to the increasing demand, to run without intermission. 
They proposed to set apart 50 of the best cells, and keep them in reserve 
for the station lighting. If suddenly the whole plant became disorganised 
and could not be run—a very improbable contingency—then the 50 cells 
would be in reserve for lighting the station while repairs were being 
executed. 

Ald. SanpErs moved as an amendment that the Electric Power Storage 
Co. be instructed to inspect the batteries and report the estimated cost of 
placing them in proper order, and that a competent expert be employed 
to report to the Council if it was advisable to retain the whole of the bat. 
tery or accept the view of the electrical engineer (Mr. A. R. Silar) as sot 
forth in the committee’s report. 

The amendment was carried by 13 votes to 9. 


Colorado Hydro-electric Scheme.—Mr. Robert McF. Doble, of 
Colorado Springs, has been retained as consulting and supervising 
engineer by Messrs. Curtis & Hine, general managers of the recently 
organised Central Colorado Power Co , in the development of their 
large hydro-electric power projects on the Grand River, Col. 


Coventry. At the meeting of the City Council last week the 
chairman of the Electric Light committee (Ald. West) said the exten- 
sions now in hand, and for which £35,000 had been sanctioned, had 
already proved to be inadequate to meet the demand, and, there- 
fore, they had to face the necessity of proceeding at once wi h further 
extensions. Those extensions, the committee proposed, should be 
outlined by their chief engineer (Mr. J. A. Jeckell) and then sub- 
mitted to a consulting engineer. 

The committee's proposals were approved. 


Customs Duties. Under the tariff of the South African Customs 
Union the general rate of import duty on telephone cabinets is 
15 per cent. ad val., and the parties to the Union have agreed to 
allow a rebate of 8 per cent. ad val. on goods of this class manufac- 
tured in the U.K. or reciprocating British Colonies. 

It has been decided that, under the Australian Commonwealth 
tariff, the duty on “Р. B. " electrical compound is subject, as 
“varnish,” to a ач of 1s. 9d. per gallon. 


Dunfermline, —The Council are in communication with Crossley 
Bros. as to their terms for erecting an electricity genera:ing station 
(with suction gas plant) of 150 kw. capacity. 


East Ham.—On Tuesday the electrical engineer and manager of 
the electrical undertaking (Mr. W. C. C. Ullmann) reported to the 
Council that he was experimenting with a new type of arc lamp, an 
suggested that if same was satisfactory he be authorised to carry out 
the gradual replacing of the present arc lamps (as they are worn 
out) with the new lamps, and this was agreed to. Mr. Ullmann's 
further suggestion that the charge for the incandescent electric street 
lighting be reduced from £3. 5s. to £2. 15s. per lamp per annum 
was also adopted. 

The Public Health committee have decided to iastal electric machinery 
at the laundry, and tenders are to be invited." 


eu —_ — — — 
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A sub-committes has been formed to deal with the inter-running of the construction of authorised tramways in Merton-road and Mitcham-road 


East Ham and West Ham cars from High-street, East Ha 
sidered satisfactory. 
Edinburgh.—The Electric Lighting committee 


for the provision of condensing plant and remitted same to a sub- 
committee. 


Edinburgh Suburban Tramways.—As a result of further negotia. 
tions certain clauses in the Edinburgh Suburban Electric Tramways 


Provisional Order, to which objection was taken by Dalkeith 


Council, have been restored, and it has now been definitely agreed that 
the company has to give a 15 minutes’ service of cars between 
Dalkeith and Nether Liberton and vice versa, and also a similarly 


frequent service between Dalkeith and Bonnyrigz. The service 
between Bonnyrigg and Edinburgh is 
tramways may be used for the carriage of goods, animals and 


minerals with the consent of thelocal and road authorities. 


Escrick (Yorks).—It is reported that Lord Wenlock intends to 
do away with the gas works and to supply eleotric current for lighting 
where desired. "There is at present a 
small electricity generating station on his lordship’s estate, and it is 
intended to enlarge this to meet the requirements of the village. A 
(according to the number of lights 
installed) will be made, so that there will be no necessity for meters, 


the cottages in the village 


half-yearly charge per cottage 


and it has also been decided to make a nominal charge as rent for 
the service lines. [ 


Exeter.— The Council have voted £175 to the borough surveyor 
(Mr. T. Moulding) and £50 to the city electrical engineer (Mr. 
H. D. Munro) for special services in connection with the tramways 


undertaking. 


Falkirk and District Tramways.—In the House of Commons on 
Wednesday the Falkirk 
Confirmation Bill was read a second time. 


Falmouth.—A deputation of members of the Council is to visit 
а towns in order to inspect the public electric lighting arrange- 
ments. 


Grimsby.—The Council last week decided to proceed with the 
application for a provisional order to enable them to supply electric 
current in Immingham. 


Hammersmith (London).—Under a contract of Jan. 25 last the 
Council hold the monopoly for the supply of electricity required at 
Olympia for seven years. | 

The Council supply alternating current only, but at recent exhibitions 
there had been so large a demand for continuous current that the 
organizers had to instal a temporary steam generating set to supply this 
demand, and paid a royalty to the Council for permission to generate their 
own supply. -The company have asked the Council to supply continuous 
current also, and the borough electrical engineer (Mr. G. G. Bell) reports 
that, while it was impossible to do this at present, there is no reason why 

9 company should not put down their own motor-generators, buy alter. 
nating current from the Council and convert it into continuous currant. 
Or the Council would supply the motor-generators and charge a higher 
Price for current supplied to those machines, The ultimate requirements 
Will be two machines of 150 kw. each, and the estimated capital cost is 
£1,400. The com ny are prepared to pay an extra 1d. per unit for cur- 
rent парри: to those machines, and this, in Mr. Bell’s opinion, is a 
reasonable price, coneidering that the contract has six years to run. 

A contract has been made to supply curren t for lighting and power to 
Schweppes (Ltd.), Cadby Hall, for five years. 


_onley.—On the recommendation of the E'ectric Lighting com- 
mittee the Council decided to put down an additional 500kw. 
es set at the electricity works at an estimated cost of £3,027. 

Pplication is “ш made for sanction to a further loan of £5,000 
for electricity supply. : 1 

ings.—The Council have applied for sanction to a loan of 
£4,400 for mains, house services, ао. 

India. —The Bombay Government have decided to assent to the 
applieation of the syndicate which recently applied for a licence to 
Chats electricity by utilising the water power available in the 

The Lieutenant Governor of the Punjaub has confirmed the 
1 Eleotrical Licence of 1906. The licence was granted to 

Чое General ud mord: Готен (Simla), Sir Thomas Higham, Mr. 

і w and Prof. C. А, C ilson, ting the 
Panjaub Power 33 arus Wilson, as representing 


la vadis Gazzetta Ufficiale ” of Dec. 4, contains а copy of a 
$ Near: 

а Send M оар of Este to construct and work an 

ure.— Mr. Charles Bright, F.R.S.E., M. I. E. E., gave a lecture 
pe 8, at Eton College, on “ Submarine Telegraphy." 

ооа County Council.—On Tuesday a loan of £5,000 was 

ida: Stoke Newington for electric lighting. 
: йч ые [he Highwayscommittee submitted a report recommending 
ruction of tramways from Vauxhall to Brixton-road and the 


е А , to Stratford- 
broadway. The result of the joint running between East Ham and West 
Ham from Canning Town to Barking Town during the last year was con- 


( on Wednesday 
received the report of Sir Alex. Kennedy on the proposed schemes 


to be every half hour. The 


and District Tramways (Extension) Order 


on the conduit system at an estimated cost exclusi f bui 
£138,245.— Postponcd. оа 
Тһе same committee recommended capital expenditure of £100,600 on 
the erection of a car shed at Holloway.—Postponed. 
Expenditure of ty was recommended for special brakes for 170 


Motormen's Pay.— The Highways committee recommended that the 


follows : (i.) Each man on date of transfer to & special route to be given 
в special service ba ige, together with a bonus of 9d. a day ; (ii.) a second 
badge and & second bonus of 2d. a day to be given after one year's satis- 
factory service on a Special route; and (iii.) a third badge and a third 
bonus of 2d. a day to be awarded after two years’ satisfactory service on 
& special route.—Postponed. 

Electri c Power Bill.—The Parliamentary committee recommended that 
the Electric Power Bill of the Council be approved. 

Mr. Gonpox asked whether the bill as drawn would enable the Cour cil 
hereafter to lease the undertaking if it thought fit. 

Lord Wzrn believed it would under clause 65. 

: the adoption of the recommendation, and said the 
Council had already approved the principle of the bill, and the Parlia. 
had simply drafted it. They had no intention to 
scrap the works of the Borough Councilsin which £5,000,000 of the rate- 
payers’ money was invested, but the proposed to take over these under- 
takings with the debts, With Fe to clause 65, he was advised that it 
would enable the Council when once it had got its control to do precieely 
what it chose with its own property. 

Bir М, BzEcncnorr believed it was а speculative enterprise which would 
land the ratepayers in a very large expenditure. 

Mr. Buxton criticised the provision in the bill referring to the transfer 
of the undertaking of local authorities, which he said would land the 
Council with a lot of unproductive capital expenditure. 

Mr. GASKELL thought that as tho result of the Council taking over the 
undertakings of the local authorities the probability was that they would 
cease to light the streets with electricity and use incandescent gas, 

Мг. R. A. RonixsOR expressed surprise that Lord Welby had given 
them no information with regard to the financial aspect of the scheme. 

The reoommendation was adopted by 43 votes to 28. 


L. C. C. Tramways.— London County Council have asked Cam- 
berwell Council to consent to the overhead trolley system on the 
extension of the tram service from Lordship-laneto Dartmouth-road. 
The County Council state that the overhead system is far cheaper, 
and takes only half the time to instal, and they urge that as the 
line from Lordship-lane will link up atthe Crystal Palace with other 
overhead lines, it should also be constructed on that system. 


London Southern Tramways Arbitration.—The arbitrator (Mr. 
Lynden Macassey) appointed to determine the purchase price to be 
paid by London County Council for the compulsory purchase of the 
undertaking of the London Southern Tramways Co., has fixed the 
amount at £60,000; the company, who originally asked £82,962, 
having offered to acébpt that sum. The Council will pay 4 per cent. 
interest from 1st Oct. until the purchase is completed. 


London United Tramways Philanthropic Fund —Mr. W. G. 
Murrin presided at the first annual dinner of the committee of 
managément of this fund, which took place last week at Brentford. 

. The chairman said the fund owed its beginnióg to the athletic sports, 
from which a considerable sum of money had bcen paid over to 
hespitals, but the idea had occurred to the committee of helping the 
employés of the company. The balance from 1905 sports was £38. 13s., 
and with subscriptions (£84), gate receipts and sale of tickets 
(£130. 14s. 2d.), &., the total was £255. lis. ld. After paying ex- 
penses the balance for 1906 was £118 11s. 9d., from which only £3 had 
been paid out in sick grants, the total now in hand being £149. 4s. 9d. 


Lowestoft.—It was reported at the last meeting of the Council 
that there were 706 consumers (representing the equivalent of 
36,215 8 c.p. шр) connected. . f 

After April 1 the charge for current for private lighting will be 43d. 
per unit ; for traction 21d, per unit for the first 200,000 units and for all 
units above that total 2d. per unit; and for power and heating the charge 
will be 2d. for the first 2,000 units, and all units beyond that figure 12d. 

unit. 

The charge to consumers of current for X-ray apparatus is to be the 
same as for power, provided they take the current at 460 volts. 

The electrical engineer (Mr. G. A. Bruck) has been authorised to offer 
the stokers at the station a bonus of £10, to be payable if the coal ccst 
is reduced to "7d. per unit, and if the cost is reduced, to 6d. per unit a 


bonus of £20. 

Maidstone.—An unopposed inquiry was held on Friday last 
into the application of the Council for sanction to borrow .£1,500 for 
additional plant at the electricity works. 

Milan Exhibition Award.—Dr. Heinr. Traun & Sons (whose 


i have 
London agency is under the management of Mr. F. Winter) h 
been 3 Grand Prix for their exhibit at the recent Milan 


Exhibition. | | 
Mombasa (East Africa).—A telephone exchange is being 
equipped in this town. 
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National Electrical Manufacturers Association.—At a 
general meeting on Dec. 4, Mr. C. S. Northcote, M.I.E.E., in the 
chair, the committee's operations for the past six months were re- 
viewed, and they were congratulated by the members on the 
important work undertaken and the rapid progress which the 
Association was making. 

A number of members representing firms in the North of England, 
who have recently joined tbe Association, were present. ИТ 

Electrical Exhibition.—The question of the next Electrical Exhibition 
was brought forward, but this matter was left over until March. 

Standardisation of Electrical Catalogues.—This question was discussed, 
but it was felt that the Association could not at present deal with it. 

Specifications. — A conference has been arranged between the Municipal 
Electrical Association and other bodies, and a committee was formed to 
represent the Association in bringing about alterations and improvements 
in the terms of specifications. 


Railway Rates.—The Asaociation is also dealing with the question of 


railway rates and risks in connection with consignment of goods, and а 
deputation has been appointed to wait upon the Board of Trade together 
with representatives from the Chamber of Commerce. . 

Engineeriny Standards Committee.— Representatives of the Association 
reported that good progress was being made in the standardisation of 
electrical apparatus an1 fittings, and at the request of the sub-committee 
a further representative has been nominated to serve on the B.A. Screws 
committes. 

Customs Specification—The Association having been consulted with 
reference to the better classification for customs of electrical imports and 
exports, a sub-committee was appointed to deal with this question, and a 
report has been sent ia to the authorities. 

Benevolent Institution.—Mr. W. Davenport reported that over £1,100 
was at present invested. 

Work of the Association.—It was agreed that the interests of the associa- 
tion and Ks future usefulness would be materially improved by the dealing 
with its various branches in separate sections, and arrangements have 
already been made to form committees dealing with arc lamps, motor 
starters, incandescent lamps, &c. It was decided to transfer the offices of 
the association as from Jan. 1 next to 2, Queen Anne’s Gate, Westminster, 
S. W. Votes of thanks to the secretary (Мг. W. Davenport) and to the 
chairman were passed. 


Newport (Mon.)—The Electricity committee has offered to 
supply electrical energy for power and lighting to the Alexandra 
Dock Co. at 1d. per unit, subject to a satisfactory guarantee as to 
amount and period of consumption. To meet this demand it is 
estimated that it will be necessary to expend between £30,000 and 
£40,000 upon additional generating plant. 

The chairman of the committee (Ald. W. H. Brown) said that it was 
inadvisable to have any discussion on the subject as it was one of the 
most important matters that had been before the committee. If the 


thing went through he thought it would ba the salvation of the entire 
undertaking. 


Plymouth.—Tenders are being sought for the supply of posts and 


brackets in connection with the electrical equipment of the West 
Hoe section of the proposed electric tramway line. 


Rawtenstall.—The Council decided last week to promote a bill 
to acquire the local tramways and to introduce electric traction. 


Richmond.—The Richmond (Surrey) Electric Light & Power Co. 
are promoting a bill to put beyond legal doubt the position of the 
company in regard to the transfer of the Richmond Provisional 
Order. The Council entered into an agreement with the late firm 
of Latimer Clark, Muirhead & Co. in regard to the order in 1893 and 
in 1908 the latter firm transferred the order (with the consent of 
the Corporation) to the Richmond Co. 

The General Purposes committee now reports to the Council that the 
agreement and deed of transfer are valid and binding on the Corporation 
so far as they are contracts for the execution and maintenance of works 
needed for the supply of electricity, but that the documents go far beyond 
that, and purport to put the company in the position of “ undertakers,” 
and that material parts of the agreement and deed of transfer cannot have 
any validity without the consent of the Board of Trade, which has not 
been given. The committee are to consult an electrical engineer and 
parliamentary agent and are to report further. 


Runcorn.— Messrs. Crompton & Co. have informed the Council 
that they do not intend to proceed further at present with their 


powers under their electric lighting order owing to the state of the 
money market. 


Salford.— The Chairman of the Electricity Committee (Coun- 
cillor Hodgson) has resigned, as a protest against the action of 
certain members of the committee in voting against the proposal 
to increase the salary of the Borough electrical engineer, Mr. 
C. D. Taite. 

Councillor Hodgson points out (in his explanation) that Mr. Taite 
was appointed six years ago at £700 per annum, and although the work 
has increased very greatly since then, Mr. Taite's salary remained at the 
same figure. The Lancashire Electric Power Co. required a manager 
aud electrical engineer at £1,000 per annum, and Mr. Taite being offered 
the post he tendered his resignation to the committee. As they wished 
to retain his sarvices several members of the committee were in favour 
of recommending the Council to increase his salary to £800 and a 
further increase of £50 per year until a salary of £1,000 per annum was 
reached. Mr, Taite was willing to remain on these terms, but two 


members refused to agree, and Mr. Я 1 
proposed arrangement unless it was by the unanimous wish of the 
committee. 


Estate, Southtown. 
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Taite declined to enter into the 


He, therefore, accepted the offer of the Company. 
Southampton.—The L. & S. W. Railway Co. have offered, through 


their chief mechanical engineer (Mr. D. Drummond), to take electric 
current for lighting and power at the West station at a specific 
figure. 
and the borough electrical engineer (Mr. H. F. Street) has been in- 
structed to negotiate with Mr. Drummond on the matter. 


The minimum required would be 40,000 units per annum, 


Southwark (London).—4A committee is to report upon the present 


position of the electricity undertaking. The equivalent of 33,000 
8 c.p. is connected to the mains for light and 12,568 8 c.p. for power. 


Spennymoor.—The Council have received notice from the Cleve- 


land & Durham County Electric Power Co. that the company pro- 
pose to erect overhead wires in the district, and to put up certain 
guards, and asking for Council's sanction. 


Stepney.—The Borough Council has once more reiterated its 


intention not to permit the use of the overhead trolley system on 
any tramway in the borough. 


Tottenham.—The Council have sealed the agreement with the 


North Metropolitan Electric Power Supply Co. for supply of electri- 
cal energy for 10 years to 110 arc lamps at £16 per lamp per annum. 


Turkey.—The “ Levant Herald states that the Société de Mines 


de Kassandra have applied for permission to establish an electric 
power station at Stratona to supply electrical energy for their 
mining operations. 


Warrington.—The Mayor reported to the Council last week that 


the working of the electricity department during the summer 
months had resulted in a net profit of £172, or а reduction of £119 
compared with 1905, but it was very satisfactory considering that the 
price of current had been reduced to the tramways department and 
also to power consumers. 
gross profit on the tramways undertaking amounted to £4,109 19s. 6d., 
against £8,878. 4s. 10d. for the corresponding period last year. After 
paying interest and sinking fund charges, the net profit was 
£1,198. 18s. 7d., against £460. 6s. 8d., an increase of £733. 12s. 4d. 
The extra profit was duetoincreased passenger receipts (£677. 4s. 1d) 


For the half-year ended Sept. 80 the 


Westhoughton.—The Council will oppose the application of the 


Lancashire Electric Power Co. for а provisional order. 


Yarmouth.—Owing to the increasing demand for electrical energy 


for lighting and power it is proposed to obtain an additional 400 kw. 
steam dynamo, at an estimated cost, with steam pipes and founda- 
tions, of £8,000, and also to lay certain extensions of mains. Sanction 
is, therefore, being sought to borrow £7,000. 


It has been decided to erect electric lamps for lighting the Lichfield 
The estimated annual cost is £81. 188. 


Dinner.—At Claridge’s Hotel (London), on the 5th inst. the 


president and directors of the National Telephone Co. gave a com- 
plimentary dinner to Sir James Woodhouse on his retiring from 
the board on bis appointment as Railway Commissioner. 
directors present were the president (Mr. George Franklin), the 
vice-president (Mr. 8. H. Sands), the Right Hon. Sir J. Fergusson, 
Sir Cuthbert Quilter, Sir Albert Rollit, Mr. C. S. Agnew, Mr. W. А. 
Smith, Мт. б. Н. Robertson, the general manager-solicitor (Mr. 
W. E. L. Gaine) and the secretary (Mr. A. Anns). Lord Harris 
was unavoidably prevented from being present. 


The 


Electric Harmonic Society.—A smoking concert will be given 


in the King's Hall, Holborn Restaurnt, London, this (Friday) 
evening at 8 o'clock. 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Belfast.— The traffic receipts on the Corporation tramways for the 


year ended Nov. 80 were £173,014. 11s. 2d., and, with advertising 


on сагв and sundry revenue, the total income was £176,208. 6s. 9d. 

The traffic expenses were £53,545. Os. 4d., general expenses 
£11,189. 0s, 8d., repairs and maintenance £17,434. 16s. 3d. and power 
(at 0:894. per unit) cost £19,321. 10s. 1d. The gross profit was 
£14,912. 198. 5d., and after paying interest on debentures, dividend on 
stock, sinking fund and contributing £8,961. 14s. 2d, to general purposes 
fund, the net profit was £11,533. 128. 7d. 

Lowestoft.—The total receipts of the Electricity department 
for the year ended Sept. 80 were £12,132, and the gross profit, 
after paying all working expenses, £5,041, equal to 75 per cent. 011 
the capital; but, owing to the amounts required for interest and 
repayment of capital (£4,932) the net balance is £109, against a 
deficit last year of £550. Mr. Bruce suggested that a canvasser 
should be employed, to be paid partly by a standing wage and 
partly by results. The amount for coal has again been reduced, 
from 0:93 to 0°79 per unit. showing a saving of £350. The total 
works cost, which stood at 2:06, has been further reduced to 1°82. 
The total number of units generated was 977,692, an increase of 
9,988. During the year several extra motors were connected to the 
mains. The maximum load was reached on Aug. 17, when it was 
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equal to 690 kw. During the current year extra oil filtering &ppa- 
ratus must be fitted. 

The accounts of the tramway undertaking for the year ended 
Sept. 80 show a deficit of £2,116. 17s. 4d. 


Middlesbrough.—An interesting report on the extension of the 
plant at the electricity works has been prepared by the borough 
electrical engineer (Mr. H. M. Taylor’, and a sub-committee of 
three has been instructed to report upon the matter. 

Mr. TaxLon states that, in order to be able to offer a cheap supply of 
electricity for power, it would be necessary to deal with the matter in a 
different manner to merely extending the present works on the same 
lines as hitherto. The site is a poor one, no condensing water being 
available, the foundations are bad, and the narrow shape of the site 
renders good arrangement of plant impossible. The proper way to tackle 
the question would be to commence & new generating station on a new 
site, to generate high-tension current and reduce it at the various works 
to a suitable pressure. Had they a larger district to deal with and no 
competition he should not hesitate to recommend the Corporation to pro- 
ceed with it, but he felt there were so few works within the borough that 
a scheme laid down to supply all would not be a success if one or two 
stood out, There was the alternative of taking bulk supply from the 
power company. The cost of a 1,000 kw. extension on the present site 
would be £12,000 ; but the cost of a new station could not be determined 
until the size had been determined upon, and he would only say that a 
rough figure of £15 per kw. might be taken. Mr. Taylor also proposes for 
consideration a scheme for utilising waste gases from blast furnaces, &c. 
He states that a firm in the borough is wasting great quantities of gas 
from its coke ovens, and if we could erect a new station near their works, 
we could, no doubt, purchase this at a price which would bring our fuel costs 
below what we could do with coal. I fully believe that by means of such 
an arrangement we could gell electricity for lighting and power at a figure 
which would be as low or lower than any the Power Company could offer. 
I think the committee will admit that it is only by these means that we 
can keep the company out of the borough, either for supplying any of our 
present power consumers or any who may wish for a supply." 


Pontypridd.—The accounts of the first year's working of the 
municipal electricity works show that of the total capital of £54,000 
authorised for electricity supply, £39,861 has been expended. 

The receipts were £4,093. 17s. 3d. and the expenditure was 
£4,279. 12s. 9d., leaving a gross loss of £185. 15s. 6d. After paying 
interest the net deficit was £610. 15s. The number of consumers is 
AT increasing, and it is expected that next year’s report will show a 

се. 


Bury Corporation invite tenders for bitumen insulated feeder and 
ро cables. Specifications from the borough electrical engineer, 
r. S. J. Watson, M.L.E.E. Tenders not later than noon Dec. 92. 


Launceston (Tasmania) Municipal Council invite tenders for 
supply of three-phase motors during 1907. Specifications from 

essrs. John Terry & Co., 7, Great Winchester-street, London, 
E.C. Tenders must reach the town clerk (Mr. E. W. Roacher), 
Town Fall, Tasmania, by 4 p.m, Jan. 21. | 

Reykjavik (Iceland) Town Council want tenders (by March 31) 
for the lighting of the town by electricity or gas. Further informa, 
tion from Sheriff Danielsson, Reykjavik. 


Handsworth Urban District Council invite tenders for supply, 
delivery and erection of water-tube boilers (two), and engine 
(500 1. . p.) and dynamos (one 315 kw. and two 45 kw.). Tenders to 
the clerk, Mr. H. Ward, before rioon of Dec. 15. 


The Postmaster- General (Melbourne, Australia) wants tenders by 
Jan. 9 for telegraph and telephone material—10,000 No. 5, 5,000 
No. 6, and 2,000 No. 8 porcelain insulators; 10 tons hd. copper 
wire (100 Ib. to mile); 4 tons phosphor bronze wire; 5 tons galv. 
iron wire (400 Ib. to mile); 1 ton galv. iron tie wire (60 Ib. to mile); 
10 miles No. 18 wire, insulated with v. i. r.; 5,000 copper tapes for 
100 lb. wire and No. 6 insulators; 5,000 copper binders for 100 lb. 
wire and No. 6 insulators. The Commonwealth Postmaster-General 
also wants tenders by Jan. 8 for 11 miles lead-covered paper in. 
sulated telephone cable, with 6,000 paper sleeves, and by Jan. 29 
for lead-covered, paper-insulated, telephone cable—5 miles of 96 
pairs (20 Ib. conductors); 2 miles of 52 pairs (201b. conductors) ; 
2 miles of 78 pairs (201b. conductors) ; 3 miles of 104 pairs (123 1. 
conductors); 2 miles of 156 pairs (123 Ib. conductors); 1 mile of 
208 pairs (124 lb. conductors) ; 1 mile of 260 pairs (125 Ib. conductors). 

The Postmaster-General's Dept. (Perth, W. Australia) invite 
tenders by Dec. 24 for 1 ton white single-wound Wheatstone paper. 
and 1 ton green Morse paper. 


The Madrid Gazette” of Dec. 8 notifies an application by the 
Murcia Electric Tramways Co. for a concession for two electric 
tramway lines at Murcia. Spain. One month is allowed for the 
presentation at the Directorate General of Public Works (Madrid) 
of other applications upon terms more favourable tothe Government. 


TENDERS RECEIVED AND ACOBPTBD. 


Messrs. Crompton & Co. have secured the contract from the 
Sudan Government for the complete electric lighting and power 
installation required for Port Sudan to the specification of the con- 
sulting engineer, Mr. A. G. Marshall. 

The installation comprises thres Paxman economic boilers with super- 
heaters and a Green economiser; two 200kw. and one 100 kw. Allen- 
Crompton steam dynamos suitable for lighting and traction (each кеў 
being provided with an independent condensing plant); reversible booster 
and ba'ancer; main and auxiliary switchboards, together with all the 
песе :вагу cab‘e connections; the whole of the steam, exhaust, feed water 
pipes, &c., together with the feed pumps end feel water heater; a Tudor 
bat'ery of 240 cells, bare copper overhead lighting mains with insulators 
and wooden poles. The whole of the plant is to be delivered, erected and 
set to work, 

The Athens & Piraeus Tramway Co. have entered into а contract 
with Bruce Peebles & Co., Edinburgh and London, for the elec- 
trification and reconstruction of the Athens tramways, including 
the supply and equipment of 100 cars and the overhead equipment 
and track construction for a total length of 60 miles. The value of 
Druce Peebles & Co.'s proportion of the contract is approximately 
£300,000. 

The Deputy-Postmaster-General (Adelaide, S. Australia) has ac- 
cepted the tenders of British Insulated & Helsby Cables for eight сговв- 
connecting boards, £48. 1s.; one double-pole linked 5 ampere switch, 
8s.; 40 condensers (1 mfd. each), £6. 13s. 8d. ; and 20 condensers 
(2 mfd. each), £4. 28. J. Bartram & Son for 20 strips tubular fuses, 
13s. 6d. each; one 100 line metallic circuit switchboard, £48. 8s. ; 
and one lightning arrester for 100 metallic circuit lines, £15. 
Unbehaun & Johnstone for one ringing dynamotor for telephono 
exchange, £49. 6s. ; and 40 condensers (à mfd. each), 2s. 2d. each. 


The French municipality of Shanghai has given an order to 
Bruce Peebles & Co., Edinburgh and London, for the construction 
and equipment of 10 miles of electric tramway, including 30 cars, 
Ke. The total of the firm's tramway contracts in Rhanghai now 
includes the English, International and French Concessions, in- 
volving 40 miles of track, 120 cars and 2,000 н.р. of generating plant. 
The total value of these contracts is over £500,000. 

W. T. Glover & Co. have received the following orders ;— 

From Natal Harbour Board 7,160 yds. diatrine paper insulated and 
lead-covered cable, and 1,660 yds. rubber insulated lead-covered and 
braided cable and joint boxes, total value of £2,473 ; and from the Shore. 
ditch (London) Council 1,100 yds. diatrine paper insulated and lead- 
covered cable, value £420. | 

Worcester Council have accepted the tender of the е 
Electrical Storage Co. for the supply оѓ cells in scctions, Уа pin 
separators, at 45s. per set until lead falls to £17 per ton, and then a 


The capital expended on tramways is £53,632, and the total receipts 
were £9,001. За, 4d. The expenses were £7,150. 98. 6d., leaving a gross 
Profit of £1,860. 138, 10d, After paying interest £222, 8s, 3]. remains. 


TRADE NOTES AND NOTICES. 


nee 
TENDERS INVITED. 


Ebbw Vale Urban District Council invite tenders for the supply 
of Prepayment meters. Specifications, &c., may be obtained after 
17th inst, at the offices of the consulting engineer (Mr. Reginald P. 
Wilson), 66, Victoria-street, Westminster. Tenders, addressed to 
the Clerk to the Council (Mr. Thos. Hughes), must be delivered at 
the Council offices, Ebbw Vale, by noon of Monday, Dec. 81. See 
advertisement. 


Belfast Tramways and Electricity committee invite tenders for 
n kw. steam dynamos and condensin plant. Specifications 
MT the city electrical engineer, Mr. Victor A. H M‘Cowen, 

1. Tenders to the town clerk (Sir Samuel Black), City 

„Belfast, by 11 a.m. of Dec. 81. See an advertisement. 


“ae County Council want tenders (by 10 a.m. Jan 8) for 
E and platelaying required in the reconstruction of tram- 
Mud on Holloway, City and Hackney-roads for the conduit system, 
Fors Pe dd in Bow-road, Poplar, for the overhead system. 
gardens, SW. er from the Chief Engineer, County Hall, Spring- 
4000 County Council waat tenders by 10 a.m. Dec. 18 for 
tons of ns of steel girder track rails and fastenings, &c., and 2,630 
from th steel slot rails and conductor tee rails. Forms of tender 
75 9 Chief Engineer, County Hall, Spring.gardens, S. W. 
and a (London) Lighting committee invite tenders for supply 
s Wi on of an electrically-driven fan. Tenders to town clerk 
Dee. 98, F. Dewey), Town Hall, Upper-street, London, N., by 


W 
1 115 OH (London) Council want tenders (by Jan. 7) for one, 
4 de years’ supply of stores, including electric lamps, tools, 
M orms of tender from the Town Clerk. 
| к, нен Tramways committee want tenders (by 10 a.m. Dec. 
“orms of RE Way points, tongues and hardened steel centres. 
chester, der from Mr. J. М. McElroy, 55, Piceadilly, Man. 
Felizgt istri ERS 
of a кү оге District Council invite tenders for supply and erection 


switch 
Felixstowe, 7 Does to Mr. T. B. Jennings, Town Hall, 


850 


488. The tender of J. Wood & Sons for engine-house extensions has 
also been accepted at £1,373. 

The Deputy-Postmaster-General (Perth, W. Australia) has ac- 
cepted the tender of the India Rubber, Gutta Percha & Telegraph 
Works Co. for incandescent electric lamps, 10}d. each ; flexible wire, 
£9. 128. 6d. for 144 yds.; ditto, £3. Эз. for 144 yds.; ditto, £2 for 
144 yds ; £2. 58. for 144 yds. 


An order for a storage battery of 240 cells (for the electrical equip- 
ment of the Corner House, J ohannesburg) has been placed with 
the South African General Electric Co. 


Belliss & Morcom have received orders for five generating sots for 
the Geldenhuis Deep, Durban Roodepoort, Glen Deep, Langlaate 
Deep and Crown Deep Mines. 


London County Council have accepted the tender of the Electric 
Construction Co. (at £1,990) for supplying and fixing electric gene- 
rating plant at the Paddington Technical Institute. 

Nine tenders were submitted for the electric light installation at 
Knightsbridge Fire Station and London County Council have 
accepted that of Smeeton & Page at £154. 8s. 

The offer of the British Westinghouse Co. to supply 50 sets of 
electromagnetic brakes for single truck cars at £1,600 has been 
accepted by London County Council. 


West Bromwich Council have accepted the tender of the Tudor 
Accumulator Co. for the repair of the storage battery and its main- 
tenance for 10 years. 

Bradford Electricity committee have accepted the tender of 
S. Paraons & Co. for the ironwork for the new high tension house 
at £1,500. 


The Paterson Engineering Co. have received an order from the 
City & South London Railway Co. for a Paterson water softener and 
quartz sand filter. 

The Deputy-Postmaster-General (Brisbane, Queensland) has ac- 
cepted the tender of British Insulated & Helsby Cables for 10 tons 
hard-drawn c>pper wire (200 Ib. per mile), £117 per ton. 

Llandudno Council have accepted the tender of Bruce Pebbles & 
Co. for a 850 kw. dynamo at £1,790. 

Salford Council have accepted the tender of F. Smith & Co. for 
1,270 yds. of trolley wire at 1s. 02d. per Ib., less 24 per cent. 

Yarmouth Corporation have accepted the tender of Geipel & Lange 
for arc lamp carbons at £8. 5s. 7d. per 1,000 pairs. 

The A.E.G. Electrical Co. of South Africa have received an order 
for a 18 kw. dynamo for the Turf Mines. 


Johannesburg Municipality have placed a contract with Harris, 
Lee & Co. for small electric lighting plant. 


mE BUSINESS NOTICES. 

_ The Gilbert Are Lamp Co. (Ltd.) are making considerable exten- 
sions to the equipment of their works and are putting down a high- 
speed Westinghouse gas engine and suction gas plant, which the 
company anticipate will materially tend to enable them to produce 
the best work more cheaply and also to more thoroughly test and 
adjust all lamps sent out by them. | 

Mr. G. H. Oatway has resigned his position a3 a director of the 
May-Oatway Fire Appliances (Ltd.) and will in future take no part 
in the management of the business. The directors state that the 
change in the management will in no way diminish the watchful- 
ness and attention hitherto devoted to the interests of the company’s 
customers, and to the efficiency of installations under the company’s 
supervision. 

The High Tension Co. have removed to Addington- - 
berwell road, London, S.E. "Telephone : 8886 Нор. ын ун 


Walter J. Charles and Alfred Watson, electrical engineers and elec- 


trical accessory manufacturers, Edward-street, Tho P ag 
mingham, have dissolved partnership. F 


BANKRUPTOIES, LIQUIDATIONS, &c. 


Ernest C. Holt, electrical engi ji 
been adjudicated bankrupt. gineer, Queen's arcade, Rhyl, has 


Claims against Carl V. T. De Falbe, trading as the Electrical & 
General Contracting Co., formerly of 17, Shaftesbury-avenue, 


London, W. C, to Mr. E. H. Hawkins, 8, Barbican, London, Е.С. 
by Dec. 21. P 


Claims against the Punjaub Electric Traction Co. (Ltd.) by Jan. 8 
to Mr. F. B. Faller, 13, S:. Helen’s-place, London, Oe : | 

Claims against the Carnarvonshire Electric Traction Synd. (Ltd.) 
by Jan. 7 to Mr. F. B. Fuller, 18, St. Helen’s-place, London, E.C. 


A meeting will be held on Jan. 14 at Donington House, Norfolk- 
street, London, W.C., to receive an account of the winding up of the 
Thames Valley Electric Supply Co. (Ltd ) 


Plant, &c., for Sale.—The I.T.E. Electric Co. have & number of 


circuit-breakers (overload type) in stock ready for i 1 ) 
very. See an advertisement. y for immediate deli- 


type) in good condition. 


conduits and fittings without inoreasing the cost. 
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The Bournemouth & Poole Electricity Supply Co., Verulam House, 


Bournemouth, advertise for sale 580 yds. of six-way salt-glazed stone- 
ware conduit, complete with chairs. 


Offers are invited for several hundred Aron meters (pendulum 
See advertisement. 


Premises to Let.—Mr. William Dorset, Ashley-road, Epsom, 


has some conveniently situated factory premises (with nearly new 
building) to let on lease. 


Messrs. Thurgood & Martin, 27, Chancery-lane, London, W. C., 


advertise to let a well-lighted self. contained factory near Gt. Queen. 
street, W.C. 


Simplex Conduits.—We have receiv-d the following important 


announcement from Simplex Conduits (Ltd.): — 


Since the introduction of the Simplex system, nearly 10 years ago, we 


have been continually at work experimenting with different types of enamel 
for coating conduit and fittings, and our efforts up to quite recently bave 


been rewarded by only partial success. We now believe, however, that by 
a special process we have secured the enamel par excellence as a pre- 
servative for electrical conduits, which enamel is now used on all Simplex 
It possesses in a 
remarkable degree that tenacity and flexibility which are 80 essential to the 


bending of tubes without fracturing their protective covering. The enamel 
has a perfect finish, is acid proof and affords a most efficient protection 


against deterioration of the tube where it is subject to moisture or other 
damaging influences. 
We shall be glad to send to any of your readers samples on application. 


CATALOGUES, &c. 


Photometers.— The Harrison Universal Photometer is described 
in pamphlet TS 96, issued by Elliott Bros., Century Works, 
Lewisham. This instrument is specially designed to conveniently 
measure the illumination from, or the candle-power of, any kind of 
lamp under a large variety of conditions. The chief feature of the 
instrument is a flicker disc rotated by an air-blast under the control 
of the operator. The dimensions and weight are such as to make 
the instrument quite portable, it being self-contained and always 
ready for use. 

From the same firm pamphlet DC 95 is to hand, and this gives 


prices of Model I moving coil instruments. 


Boosters.—An interesting illustrated account of the practical 
operation of the Entz booster is given in a leaflet issued by the 
Chloride Electrical Storage Co.. This booster has been installed at 
Greenock electricity works in conjunction with a special carbon 
regulator which enables в constant load to be maintained on the 


machines at the station, "ог to divide the load fluctuations between 


them and the battery. The pamphlet contains charts from recording 
ammeters and voltmeters which effect comparisons between the 
wide cur ent fluctuations and the steadiness of the "bus bar voltage. 
An interesting photograph of the booster switchboard, which was 
exposed 1$ hours when the tramway current varies from 200 to 
900 amperes, shows the middle of the line voltmeter absolutely 
clearly, indicating that it remained steady during this period. 


Electric Stoves.—A series of ornate designs in electric stoves is 
being exploited by O. C. Hawkes (Ltd.), Grove Works, Bromsgrove- 
street, Birmingham. These are appropriately described and illus- 
trated in a number of pamphlets, of which we have just received 
copies. The stoves are on the convector principle, and will heat an 
ordinary room, the makers state, at an expenditure of 1 unit per 
acer dus London address of this company is 69-70, Aldersgate- 
street, Е.С. 


Stock Motors.—Marples, Leach & Co., Victoria-avenue, Bishops 
gate-street Without, London, have sent us their December list cf 
Stock motors for c.c. and a.c. circuits. Delivery of most of the 
motors listed can be made in from 10 to 14 days. 

W ire Ropes.—A useful booklet containing directions for splicing 
wire ropes has been published by W. N. Brunton & Son, Mussel- 
burgh, N.B. It is profusely illustrated with diagrams explanatory 
of the methods suggested for splicing ropes and thimbles. The 
company are the makers of the “ Kilindo” non-rotating Wire 
ropes, which have a considerable vogue. 


Diary and Notebook for 1907.—The Brush Co. have issued а neat 
and handy self-opening waistcoat-pocket diary and notebook for 
1907, which, in addition to its general usefulness and compact size 
for the pocket, contains coupons for accidents and for burglary 
insurance. 

The Christmas “ Pioneer."—The Tyneside Electrical Pioneer 
Christmas number is well up to the standard of its predecessors in iis 
literary contente, while its cover and fron tispiece naturally savour o 
the festive season. Among the reading matter аге some good articles 
on “Electricity as a Cooking Agent," Electrical Impressions © 
crap and The Co-operative Wholesale Society, Dunston Flour 

в. 
‚ Exports of Electrical Goods and Apparatus.—The following 
list gives official particulars of the exports of British manufacture 
electrical apparatus and material (including telegraph and telephone 
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wire and materials, but not including electrical machinery which is 
specified) from Dec. 5 to 11, with the ports- of 


— > 


not separately 
destination :— 


Africa— Alexandria, £02; Algoa Bay, £39; Beira, £55 (telegraph 
material); Cape Town, £304; Delagoa Bay, £197; Durban, £2,135 
(ineluding £1,149 telegraph material); East London, £989 ; Port Eliza- 


beth, £848. Argentina—Buenos Ayres, £1,941 (including £396 telegrap 
material), and 34 tons iron telegraph post ; Rosario, £360 (telegrap 
material). 


cluding £200 telegraph material). Burma—Rangoon, £54. 


Colombo, £348 (including £88 telegraph material), 
£134; Tientsin, £40, France—Boulogne, £73; 

Germany—Hamburg, £179. 
cluding £10 telegraph material). 


hama, £1,668 (including £32 telegraph materia)). 
Mauritius, £23. Philippines—Manila, £82. 


Singapore, £527 (including £220 telegraph material). 
Uruguay—Monte Video, £25 (telegraph material). 
corresponding week last year (Dec. 6 to 12). 


COMPANIES’ MEETINGS AND REPORTS. 


— ͤ— 
Aron Electricity Meter (Ltd.) 


We briefly reported the proceedings at the ninth ordinary general meet - 
ing of this company in our last issue. Following is a full report: — 

Мг. H. Hinsr, M. I. E. E., chairman of the company, presided. The 
secretary (Mr. M. Aron, F. C. I. S.) read the notice convening the meeting 
and the auditors’ report. 

The CHAIRMAN then said: For the first time during the five years 
that I have been chairman of this company I am able to rise at our 
annual meeting with some sense of gratification. The report the directors 
bave presented for the financial year ended Sept. 80 last shows us that 
the company has passed through critical times, and that, thanks to the 
eflorts of Prof. Aron and his staff, the unanimity of the board, and the 
loyal support and patience of the shareholders, we have been able to suc- 
ceesfally wend our way through a veritable jungle of adversity, and we 
have, I consider, emerged all the better and all the stronger for it. I 
will deal with the profit and loss account first. Thanks to the success 
which our re-designed—I might almost say re-invented—instruments are 
enjoying, we have been able to obtain a gross profit on trading of £30,329. 
This figure is all the more encouraging when you realise that it has 
become necessary to change many types of instrument that we manufac- 
tare to suit the ging and varying conditions the progress of the eleo- 
trical industry demanded. Whilst the former profits of this company, 
both before and immediately after its formation, were secured by the 
sale of instruments the average price of which was from £5 to £6 each, 
the average price of the instruments we are selling at present is only 
from £2 to £8. This will tell you at once how much larger your busi- 
ness has grown and how much more complete is its organisation and 
Management, in order to deal with the greater quantities of manufac- 
turing and sales to yield such results, The general expenses and 
amount set aside for depreciation reduce this gross profit to a net profit 
of £17,212, but from the swing in which we are at present it is not un- 
reasonable to expect in the coming year an increase in the gross profit 
without a proportionate increase of our expenses. In consideration of 
bal amount of the gcodwill, &c., account, which appears in the 

ance-eheet, the directors have slways been anxious to err on the 
сакои side in regard to the itemof depreciation. Since the formation 
: Е company we have spent on capital account more than £50,000, 
"n we have depreciated during that time over £30,000, not reckoning 
000 to £12,000 spent on maintenance of old and the taking out of 
new patents. All this expenditure has been on account of new buildings, 
that has appreciated in value, modern tools and machinery, and 

are worth every penny we have spent. The difference between what 
иш spent stands at in our books and its actual worth has im- 
dris s realisable value of the company, and thus the item 
$ 000 on the credit side of the balance-sheet to that extent. 
Which ee Profite have been arrived at without increasing our stock, 
ding practically £1,000 less than last year. Sundry debtors and out- 
higher e are £11,000 more than last year, a natural increase due to a 
tionall Urnover. Our outstanding accounts have proved to be excep- 
ils. sound, our principa) business being with Government depart- 
saat шары bodies and electric light and power companies of 
and thus 1 I hope you will pass the accounts as presented, 
itis er enable us to do away with the amount of £4,818 for debenture 
bist Frade &c. Before we start paying dividends in arrear this item 
Finde v and this brings me generally to the policy your directors 
dend, Оп when recommending the payment of only a 6 per cent. divi- 
be judged P EMI position is strong, but the actual strength can only 
front of hen ks who have a fair view of the probable commitments in 
- i wish to assure you that your directors are fully alive to 


Australasia—Adelaide, £1,174 (including £115 telegraph 
material); Auckland, £144; Christchurch, £19; Fremantle, £90; Laun- 
севіоп, £11; Melbourne, £1,416 (including £1,200 telegraph material); 
Newcastle, £516; Perth, £393; Sydney, £1,688 (including £70 telegraph 
material). Belgium—Brussels, £90 ; Ghent, £28; Ostend, £560 (including 
£30 telegraph material). Brazil—Pernambuco, £89 ; Santos, Е 
Ceylon — 

China—Shanghai, 
Le Treport, £476. 
Gibraltar, £112. Holland — Amsterdam, 
£103 (including £38 telegraph material); Flushing. £6; Rotterdam, 
£38). Hong Kong, £172. India Bombay, 1,480; Calcutta, £715 (in- 
Japan—Kobe, £1,908 (including 
£1,871 telegraph material); Nagasaki, £1,223; Osaka, £1,786; Yoko- 
Malta, £36. 
Siam—Bangkok, £81. 
Spain—Bilbao, £134; Cadiz, £184. Straits Settlements—Penang, £146; 
Sweden—Gothen- 
burg, £20; Malmo, £242; Stockholm, £240 (telegraph material), 
U.S.A.—New Ply- 
mouth, £58; New York £208. Total, £25,717, against £27,738 in the 
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the fact that it is desirable to pay back as soon as possible the dividends 
owing for the past years. They are very anxious, for general and personal 
reasons, to see the ordinary shares participate at an early date in the 
profits of the company. We have, further, owing to us the directors’ fees, 
which we voluntarily waived for a time until we gained the dividend. 
paying basis, and whilst we would gladly receive cheques now for the 
work we have now proved to have done satisfactorily, we are quite willing, 
во long as we have the confidence of the shareholders, to receive them in 
the ratio that we are able to pay the accumulated dividends which are 
owing. On the other hand, we must realise that this year we have to 
start to pay back out of capital the actual debenture issue at a rate of 
about £5,000 per annum. We shall save, it is true, the payment out of 
revenue of the £2,500 for sinking fund. Still, looking a few years ahead, 
as we must do, this is a considerable commitment; furthermore, we have 
left the debenture money lying fairly idle up to the present, as we were 
somewhat lukewarm with new enterprises whilst the company was in 
possible danger. We shall now require some of this money for legitimate 
axtension which we have inaugurated, such as the manufacture of small 
motors, taxameters and similar apparatus. Some more of the capital 
will be required in the natural increase of the business that we anticipate. 
It we have a bigger trade the outstanding account will increase, and 
if this year we have done an increased trade without increasing our 
stock, it is due to the fact that we have somewhat atarved ourselves 
owing to the tremendous increase in the price of our raw materials. 
We have now arrived at the limit, and further extension must mean 
increased stock. There is one important point for the shareholder 
to remember, and especially our German friends. I have always 
realised that our actual aseets were inadequate to stand the shock 
such as we had to sustain. Our principal business is at present done on 
the Continent, yet we are an English company with all its advantages 
and its disadvantages. I wish to dwell just now fora moment ona 
disadvantage. Industrial concerns on the Continent number amongst 
their shareholders generally one or more banks and financial houses, 
with their following. This ensures a certain continuity of the same 
interests of a considerable section of the shareholders. It secures to 
the company most usefal advice of matured financiers, helps the 
company in the attaining of remunerative business, and frequently 
these institutions can exercise a salutary influence on competing 
firms by devoting their energies in special directions, thus enabling 
them to produce more cheaply. The English manufacturing concern, 
withodt any such assistance, cannot so easily specialise, and has to be 
prepared to meet all and every kind of orders. It is not infre- 
quent that in tenders for electrical machinery in this country some 
50 or 60 competing firms bid against each other, whilet on the Continent 
in a similar case there may be at the outside 10 or 12. Look what that 
means, Instead of the chance of one order in 60 you have the chance 
ofonein 12, The cost of time and working out and following up these 
fruitless tenders, on the one hand, is saved, and the opportunity of making 
more apparatus of the same kind, on the other hand, enables the foreign 
manufacturer to supply the public as cheaply or cheaper than we do, 
with more profit to himself. This interest which the controlling 
banks have in the industrial:concerns has another useful effect. The 
shareholders do not change so frequently, or if they do, as the bank- 
ing interest generally continues the new shareholders follow their lead. 
If, after a number of successful years, something adverse happens to the 
company these banks will support a company that for many years has 
paid them high dividends, and they will tide them over troublous times. 
Things in this country are different. No sooner do we declare a good divi. 
dend than the shares change hands rapidly. After having paid good 
dividends for two or three years you can reckon you have got an entirely 
new generation of shareholders. These new shareholders come in at high 
prices, having no consideration or feeling of gratitude for the work of the 
directors in the past. They expect, and rightly so, a dividend paid to them 
in accordance with the price which they paid for their investment. This 
is easy where things are prosperous, but in case of a difficulty where 
are the directors to look for ussistance for more capital on reasonable 
terms! It is, therefore, the directors’ policy, besides declaring dividends, 
to put by each year & sum to strengthen the concern, for, if this is not 
done, it is amere question of chance how soon the first storm rises that 
will drive an otherwise healthy concern on to the rocks of financial ruin. 
This condition of affairs, which has not o'ten enough been realised in 
this country, has also influenced us in our decision as to what is the best 
policy to adopt to ensure the continued well-being of our company, and 
we have decided to defer further payment of dividend until we have 
had six months’ experience of the new year. 

I am glad to be able to tell you that the first two months of the pre- 
sent financial year are in every respect in advance of the corresponding 
two months of last year, our sales and orders having increased by nearly 
40 per cent.; and I am very sanguine that, in spite of the cautious 
policy we have adopted, we shall at a much earlier period than seemed 

robable a year ago be able to satisfy the shareholders and yet to esta- 
blish that security at which we are aiming. Those among you who are 
specially interested in the English business will be glad to hear 
that we have been successful in a number of quarters where it has been 
realised that our present meter, although bearing the same name, is an 
entirely distinct type from that which some years ago was disqualified by 
the changes in the development of the electric supply. Among dec 
orders I may mention one for 500 meters for the Corporation of Dublin, 
contracts from Hampstead, Tunbridge Wells, Charing Cross and epus 
places, and we are justified in hoping that in the coming year the Mg ut 
balance-sheet will add its quota to the profits, instead of having a de : - 
mental effect on them. Inow move the adoption of fhe report and accounts. 
i DER, Bart., seconded the motion. 

Mr КЕРИП NICHEL as а large shareholdor, боран the 
Board on the progressive improvement in ihe profits during the pest 
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the distribution on account 
to 6 per cent. 
and the retiring directors 


and auditors having 


directors terminated the proceedings. 


ADELAIDE ELECTRIC SUPPLY CO. (LTD.)—The report for the year 
ended July 31 states that the profit was £9,124. 3s. 7d. After payment of 
preference dividend, writing £500 off cost of issue of 5,000 preference 
shares, and placing £1,000 to depreciation, there remains £6,297. 68. 2d., 
which the directors recommend should be applied in paying dividend on 
15,000 6 per cent. preference shares for the half-year ended Aug. 31 
(£2,250) and a dividend of 23 per cent. on tne ordinary shares for the 
year (£3,254. 178.), leaving £792. 98. 2d. to be carried forward, During 
the year £17,821 has been expended in Australia in providing additional 
buildings, plant and mains. The company's mains have been extended 
into some of the residential distriots surrounding the city of Adelaide, 
The total equivalent of 75, 204 8 с.р. was connected to the mains on Aug. 31 
(39,396 8 с.р. for lighting and 1, 119 K. . in motcrs) and the gross profit 
was £9,506, against 63,202 8 c.p. (34,050 8 c.p. and 911 H. v.) aud £6,643 
in 1905. 

BLAOKPOOL, ST. ANNES & LYTHAM TRAMWAYS СО. — The annual 
report states that the net profit for the year amounts to £6,899. The 
trustees propose paying 24 per cent. on account of interest due on the 
debentures. There was an increase of £2,500 in the net traffic receipts. 


CAPE ELECTRIC TRAMWAYS (LTD.)—At the meeting on Thursday last 
the chairman (Col. Sir C. Euan Smitb) said two important factors had 
helped to bring about the unsatisfactory results of the past year’s work- 
ing. One was the grossly unfair competition of the Cape Government on 
the Sea Point line. They had effected a saving in expenses last year of 
£6,800, and since the end of the year the expenses had been farther 
largely reduced. Tke board had introduced the experiment of 1d. fares 
in Capetown, and it was likely to be profitable. 


INDIA RUBBER, GUTTA PERCHA & TELEGRAPH WORKS OO. (LTD.)— 
The directors’ report for the year ended Sept. 30 states that, after pro- 
vision for doubtful debts, the net profit is £37,221. 18. 7d. Adding 
£55,003. 4s. 3d. brought forward and deducting £12,500 interim dividend 
paid in June, there remains £79,724. 58. 10d. The directors recommend 
the distribution of a dividend of 15s. per share (tax free), amounting to 
£37,600, making, with the interim dividend, a total payment of 10 per 
cent. for the year, and leaving £42,224, 5s. 10d. to be carried forward. 
The general business of the company shows & falling off compared with 
the results of the previous year. The prices of raw material remained at 
a high standard, yet a comparatively low range of selling prices was 
maintained by the trade generally in expectation of a fall which did not 
take place. The laying of the Shanghai- Manila cable, referred to in the 
last report, was completed in April. The с.з. “ Silvertown ” and “ Buc- 
caneer have been extensively overhauled. The works at Silvertown 
and at Persan have been maintained in their usual state of efficiency, and 
the electrical equipment of the latter, which is progressing satisfactorily, 
will probably be completed in 1907. The board regret to announce the 
death in November of Mr, George Henderson, whose assistance and sound 
advice his colleagues greatly appreciated. 


ISLE OF THANET ELECTRIC TRAMWAYS & LIGHTING CO. (LTD.)— 
Lord Arthur Butler, who presided at the meeting on Tuesday, said the 
receipts showed an improvement both as regards traffic and lighting. The 
balance of profit was £12,949, against £12,816 in previous year. 'The 
number of passengers carried was 4,388,292, against 4,389,038. 

MANX BLECTRIC RAILWAY CO.—At the meeting on Tuesday the chair- 
man (Mr. A. Boscawen) said the receipts for the past year were £34,279, 
compared with £32,638 in the previous year, and the ordinary working 
expenses £15,756, against £15,325. Special expenditure included the 
cost of the Bnaefell accident, and amounted to £2,003. Their balance of 
net reyenue was £18,724, out of which they had paid debenture interest 
and one-half of their preference interest; the remaining half would be 
paid immediately. £2,769 remained, and of this £1,500 was placed to 
reserve for special renewals and £1,269 carried forward. Taking into 
consideration the special expenditure the directors were convinced that 


they were pursuing the proper course in not paying a dividend on the 
ordinary shares. 


PROVINCIAL TRAMWAYS CO. (LTD.)—For the year ended Sept. 30 the 
net revenue received from the local companies was £30,992. 17s. 11d., 
against £24,050. 3s. 1d. last year. After crediting amount forward and 
deducting expences, interest, preference divided and irterim dividend on 
ordinary shares, and setting £9,000 aside for depreciation, the balance is 
48,822. 2з, 5d., from which the directors recommend that a dividend be 
paid н "ud ed of 4s. ME per share, making (with 38. per 

are pajd in June) 7s. 6d. per share, tax free, f у i 
£3,216. 183, 5d. to be carried rard. и 

Grimsby and Cleethorpes.—During the past year the tramway system 
has been improved by arrangement with the local authorities. Cleethorpes 
Council having given notice of intention to purchase the power station, 
the negotiations as to the price have been brought to a satisfactory con- 
clusion, but it has been arranged that the company shall retain possession 
of the station for five or seven years (from 1905) at the option cf the Conncil. 

Portsdown and Horndean.—The directors propose to apply for a light 
railway order authorising a short extension and making provisions for 
the b:tter working of the undertaking. ‘The directors have installed 
Diesel oil engines for the generation of electric energy at Purbrook station, 
and the plant is now working satisfactorily, and has greatly reduced the 
cost of power since the close of financial year. 

Gosport and Farcham.—The greater part of this system was opened for 


traflic in January last, and a further section ha i 
close of the financial year, 8-been-oponed since the 


| suppliers of electricity, &c. 
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. NEW COMPANIES, MORTGAGES AND CHARGES. 


NEW COMPANIES. 


CITY OF OXFORD ELECTRIC TRAMWAYS (LTD.) (91,106).—-Reg. Dec. 6, 
capital £150,000 in £1 shares, to acquire or construct, equip and main- 
tain tramways, light and other railways, telegraph and telephone lines 
aud the like, and to carry on the business of electricians, engineers, 
contractors, manufacturers of rolling stock and electrical machinery, 
Reg. office, Queen Anne’s Chambers, West- 


minster, S.W. 

MANSFIELD & DISTRICT TRAMWAYS (LTD.) (91,130).—Reg. Deo. 7, 
capital £130,000 in £1 shares (80,000 6 per cent, cum. pref .), to construct, 
purchase, lease or otherwise acquire any light railways, electric or other 
tramways, electric light and power works and the like, in particular to 
take over the undertaking of the Mansfield & District Light Railway Co., 
with the benefit of the Mansfield & District Light Railways Order, 1901, 
and any other order affecting the said undertaking, and with a view 
thereto to adopt an agreement with the Municipal & General Properties 
Synd. First directors, A. R. Holland, W. J. Chadburn, A. Н, Beatty 
and Geo. Balfour. 


MORTGAGES AND CHARGES. 


BURGESS HILL & DISTRICT ELEOTRIO SUPPLY CO. (LTD.)—A deed of 
charge dated Nov. 29, 1906, to secure an unspecified amount but stamped 
to cover £700, has been registered. Property charged, company’s interest 
in land at Burgess Hill and all plant, trade fixtures, &. Holders, Barclay 
& Co. 

SOUTHPORT TRAMWAYS CO. (LTD.)—A debenture dated Nov. 27, 1906, 
to secure 42.500, charged on company’s undertaking and property, 
present and future (including uncalled capital), subject, as to depots or 
proceeds of sale thereof, to lien of Southport Corpn. thereon, has been 
registered. Holders, J. Hesketh and 8. B. Murray. 

SUNBEAM LAMP CO. (LTD.)—Iesue on Nov. 29 of £300 4} per cent, 
debentures, part of series created Jan. 28, 1904, to secure £10,000, 
charged on company's undertaking and property, present and future, 


except uncalled and unpaid capital. No trustees. Previously issued of 
eame series £8,500. 
os — 
CITY NOTES. 
— — 


MEMORANDA (Dec. 13).— Bank rate 6 per cent. (since Oct. 19, 1906) 
Price of silver 31; d.“ per оя. Consols 863—868 for money, 86 2,861 3 
for account; 23 per cent. annuities 854—854. Console Pay Day, Jan. 4; 
Stocks and Shares Continuation Days, Dec. 24 and Jan. 14; Ticket 
Days, Dec. 27 and Jan. 15; Pay Days, Dec, 28 and Jan. 16; Mining 
Share Carry-over Day, Dec. 21. 2 

CANADIAN GENERAL ELECTRIC Co.—A quarterly dividend at the rate 
of 24 per cent. has been declared, payable Jan. 1. 


CITY OF LONDON ELECTRIC LIGHTING CO. 
books and register of holders of the 5 per cent. first and 44 per cent. 
second debenture stock will be closed from 17th to 81st inst. inclusive, 


COSTA RICA ELECTRIO LIGHT & TRACTION CO. (LTD.) For the 
year ended June 30, the net earnings in Costa Rica amounted to 
£12,418, against £10,159 the previous year. After payment of debenture 
interest and expenses, the profit is £2,473 (against £392) and this has 
been applied in reduction of deficit from previous years. 


COUNTY OF LONDON ELECTRIC SUPPLY CO. (LTD.)—The transfer 
books and register of holders of debenture stock will be closed from 18th 
to 31st inst, inclusive preparatory to payment of the interest due Jan. 1. 

EASTERN TELEGRAPH OO. (LTD.)—The directors announce the p3y- 
ment, on Jan. 15 next, of dividend at the rate of 34 per cent, per annum 
(less tax) on the preference stock of the company for the quarter ending 
31st inst., and an interim dividend of 1} per cent. on the ordinary stoox (AX 
free) in respect of profits for the quarter ended Sept. 30. The transfor 
books of the ordinary stock will be closed from 7th to 14th Jan. inclasive. 


EASTERN EXTENSION, AUSTRALASIA & CHINA TELEGRAPH CO. (LTD.) 
The directors have declared an interim dividend for the quarter ended 
Sept. 30 last of 2s, 6d. per share, tax free, payable 15th prox. The 
ghare register will be closed from 7th to 14th prox. inclusive. 

_ GENERAL ELECTRIC CO.(U 8. A.) —The company bas declared a 
dividend of 2 per cent. 

NORTHALLERTON ELECTRIC LIGHT & POWER CO.—The resolutions 
n the capital from £10,000 to £6,500 have been approved by the 

ourt. 

„ЗАО PAULO TRAMWAY, LIGHT & POWER CO. (LTD.) 
dide of 2 per cent. on the capital stock is payable (in 
Jan. 1. 

STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
been asked to grant quotations to £100,000 5 per cent. first mortgage 
debenture stock of Firranti Limited and $7,500,000 general consolidate 
first mortgage 50 year 5 per cent. gold bonds (3,750 of $1,000, 4,600 of 
$500 and 15,000 of $100 each) of the Mexico Tramways Co. 

WESTERN UNION TELEGRAPH CO.—For the quarter ended Dec. 31 
(December being partly estimated) the net receipts were $1,600,000, 
making the amount divisible $1,267,000, There is а surplus of $50,000 
after payment of dividend. ` E RO | 


(LTD.)—The transfer 


quarterly 


A quarterly 
Toronto) on 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC 
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Che Universal Aspect of Electric power. 


Iil.—oil power ; Manufacture and Cheap Power. 


HE general question of the utility of the oil engine in the industrial field is bound up with that 
of the steam and gas engine, to both ‘of which reference was made in the last issue. Oil 
engines, as at present built, are only applicable in an indirect way to the driving of machinery. 
The horizontal type of engine can be operated at medium speeds only, consequently must be 

belted up to its work; similarly the more recent high-speed patterns, though occupying less 

space and running more steadily, cannot be used to drive anything but a dynamo direct on the main shaft. 

In the sense that electric motors can be coupled to apparatus for industrial, public and domestic utilities, the 

oil engine is quite impossible of consideration for active duty. Wo infer that no oil engine, economical enough 

and having the necessary lightness while not being extravagant of space, would be suitable for driving direct 
any of the machine tools, large or small, to be met with in an average engipcering works; yet most of the 
tools can be operated directly with independent electric motors. M Ao 

As a reciprocating engine the oil engine is handicapped in its application as a subsidiary power agent. 

It can be used to drive a quantity of industrial machines through the medium of shafting and belts, but no 

single one of them in the correct proportion of power required. A rotary steam engine might, if transmission 

losses were neglected, be applied in the size needed to drive, say, a shears and punch, but a reciprocating oil 
engine would be impossible of direct adaptation, no matter how well it might be designed or how regularly it 
might run. The same limiting factor would apply if an attempt at a general extension of its uses in this 
particular field were made. Its chief recommendations are its convenience and economy. . As to the first, the 
absence of coal conveyors and bunkers, boilers and condensing plant, and buildings for the housing of the same 
makes the oil engine an almost ideal prime mover: The economy of the engine is too well known to need 
much comment. Hitherto the sizes built have, in comparison with the steam engine; been almost diminutive, 
but they have sufficed to substantiate the claims made for fuel economy with this class of engine. As a factor 
in the conduct of general industrial processes, such as the independent operation of tools and apparatus, the 
oil engine has no importance, and may be ranked with steam and gas asan inflexible subsidiary power agent. 
The endeavour so far has been to show that not one of the better known prime movers of to-day is 
generally applicable to the great variety of duties which industrial machinery requires of the operating power 
agent. Briefly, this is due to losses in transmission and to reciprocating as against rotary motion in the 
engine itself. Years of experience with these prime movers and much unprofitable work in their application 
to industry have established their limitations beyond question, and the time has now come for their displace- 
ment by the only adequate and efficient machine for the purpose—namely, the electric motor. The world's 
great industries are now becoming more and more dependent on electric power, and the tendency to adopt 
it universally has every appearance of growing rapidly stronger. The change is, of course, chiefly noticeable 
in the recognised centres of organised production in countries identified for many decades with manufacture 

on a large scale. 2 | | 
Amongst the great nations engaged in industry, competition in both home and foreign ‘markets has 
reached a sufficiently interesting stage to cause these world rivals to watch closely the methods adopted by 
each to maintain a given output and secure good prices. For y ears Great Britain entirely disregarded the 
atrides made by such a country as America, for instance, in the equipment and conduct of manufacturing 
works. The time arrived when cortain measures were adopted, after the American lead, in British shops, 
modified, of course, to meet home conditions, and they were found to be immediately beneficial. Simi- 
larly, such methods as have been worth alapting from the practice of other countries were introduced. 
їз process is giving rise to more acute competition in the home market, while it is also 
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making the manufacturer more keen on the discovery of 
improved methods whereby he can reduce his works cost and 
increase his output. The effect all round has been to stimulate 
the world’s industrial centres into a state of activity which may 
be said with truth they have never before experienced. From 
hand labour to automatic machine may seem a far cry, but 
the passage from one to the other has been rapidly effected, 
and the producer will ere long be compelled to seek even more 
rapid and efficient means of meeting the demands upon him. 

The question of rapidity of production is more acute with 
gome industries than others, but the mere fact that automatic 
and semi-automatic machines can exp dite production in one 
process of manufacture also, has some influence on the produc- 
tion of machinery and apparatus which, it was at one time 
held, could not be made quickly. The next effect is that as, 
for instance, cotton can be transformed from the raw material 
to the finished article more rapidly by machinery, so also the 
building of an ocean greyhound or mammoth battleship is ex- 
pedited by the same means. The same desire to make use of 
highly productive machinery is making itself evident towards 
the possession of the best means of driving it, and it is at this 
point that the power problem enters seriously into the argu- 
ment. Competition of productive methods will depend more 
and more upon the power employed until the question of in- 
dustrial supremacy will rest almost entirely on the efficiency 
of the power agents adopted. 

At the present time the actual cost of the power used in 
manufacture is small compared with such items as labour, 
materials, establishment charges, &c. Even a large percentage 


reduction of the power item in the works cost would only 
affect the cost of the finished article to a slight extent. The 
question is, therefore, not so much one of the actual cost of 
the power employed to drive the works, but rather of the 
influence of the particular power agent on the output of the 
works. For instance, a suction gas plant will be highly 
economical of fuel and will cost little for labour and main- 
tenance, but in its application to the driving of a shop crowded 
with elaborate machine tools it would fail utterly to justify the 
claims for its installation on economic grounds alone. The 
output of the tools would be lower, because they could not be 
adapted to the drive in the most efficient manner and, further, 
only a particular type of tool could be introduced—namely, 
that designed for belt drive. 

Now with steam, gas and oil engines the introduction of 
machines which could be separately driven by an efficient 
power agent was quite out of the question. Productive 
machinery was designed and constructed to conform to the 
particular drive which was alone feasible with such engines. 
Manufacture was, of course, cheapened by the employment of 
such methods, but the point to be emphasised is that limits to 
output are imposed by the drive cmployed. In many important 
industries this faet is not at present appreciated, but it cer- 
tainly coon will be. In others, of course, it was long since 
realised, and the steps taken justified fully the claims for the 
suggested remedy. The printing industry, for instance, has 
long since abandoned the driving of its machines, even to the 
smallest, by antediluvian steam, gas and oil engines. The elec- 
tric motor has raised printing to the level of an art. 

W. E. W. 
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Industrial Electrical Undertakings.—IV. 


Crompton § Co., Ltd. 


Y turning over the pages of some half-dozen books of 
B photographs in the London offices of Messra. Crompton 
& Co. one may pass in review the entire history of 
heavy electrical engineering in this country, from the early 
eighties until now. Few firms can produce practically unbroken 
records in the construction of dynamo-electric machinery and 
the manufacture of arc lamps from the date of the commercial 
introduction of such apparatus to the present day. To do 
justice to а history of Crompton & Co. we should need to write 
a separate article, but in describing the present modern works 
of the company we can only give a brief survey of its rise and 
development. Mr. R. E. Crompton was the moving spirit in 
the pioneer movement, and his keen insight into the possibili- 
ties of electrical engineering, as modestly exemplified at the 
Paris Exhibition of 1878, was responsible for the birth of the 
parent concern from which the present company has sprung. 
After securing selling rights of Gramme dynamos and Serrin 
arc lamps in the initial stages, he undertook the making of 
machines and lamps of his own design, and several large rail- 
way stations, such as Victoria (London) and Qtcen-street 
(Glasgow), were lighted up with complete success. The appear- 
ance of a commercial incandescent lamp in 1881 opened up 
channels for fresh enterprise, and with commendable prompti- 
tude the manufacture of larger continuous-current machines 
was proceeded with and the design, construction and com- 
plete equipment of central stations taken up. Distribution 


problems were also vigorously tackled, and the famous 
Crompton system of bare conductors on insulators in concrete 
culverts was the direct result. Battery plant in addition 
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1168 
Early Crompton Trade" Dynamo. 


Modern Crompton Polyphase Alternator and Exciter. 


was not overlooked, and testimony to the indefatigable 
efforts of Mr. Crompton in this direction is found in the 
Crompton-Howell cell, which was confidently put down in many 
stations and did excellent service. In the well-known “ Trade 
dynamo with double-limb magnets and ring wound armatures 
and in disc alternators, transformers and arc lamps a brisk 
business was done for many years, and during those early 
times problems innumerable and varied came up for solution. 

During the alternating-current versus direct-current con- 
troversy the company was able to furnish the advocates of 
both systems with machinery and apparatus. Numerous 
complete plante were also put down. It is no exaggeration to 
state that most of the principles of present-day central-station 
economics were first enunciated by Mr. Crompton and his 
colleagues; subsequent adaptations of these principles may, 
therefore, be traced directly or indirectly to their initial 
experience, The automatic-traction reversing booster, for 
example, by which electric tramway stations can be operated 
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with increased reliability and at greatly reduced cost was 
“fathered " and developed at Chelmsford. The building of the 
first gearless electric locomotive may also be cited as typical 
of the pioneer work carried out by the firm. Again, the lighting 
of the streets of Chelmsford with аге and incandescent lamps 
was the first public installation of electricity as an illuminant in 
this country, and, moreover, with overhead conductors. 

A disastrous fire practically destroyed the 
old Chelmsford works of the company in 
1895, and the blow was the more severe 
because it entailed the loss of valuable patterns, drawings and 
records. The old shops wore abandoned after this calamity, 
and entirely new buildings erected on a site outside the 
town. These premises now form the well-known Arc Works. 
We may here fittingly introduce a brief description—brief 
only for lack of space—of these shops and of their principal 
products. We recently travelled down from London to 
Chelmsford and were shown through the works by Mr. A. J. 
Hodgson, the works manager. We traversed the various 
departments under his guidance, commencing with those 
handling the lighter apparatus and concluding in the heavy 
engineering shops. We record our impressions of the different 
methods in vogue, and at the same time refer in detail to the 
particular products of the various departments. 

Apart from the engineering shops is a large 

Instruments. building devoted exclusively to the manu- 

facture of arc lamps of all kinds, searchlights, 
ceiling fans, small motors and instruments, The latter first 
came under our notice, and in this shop standardisation may 
be said to be in the air. Crompton indicating instruments, 


Present Arc 
Works. 


quite irrespective of what the particular function may be, all 


acknowledge a common principle, which is uniformly applied 
in their construction. They are of the moving coil type, and 
the main element, the movement, is built up in a standard cell 
which will fit any instrument of its particular class. The 
manufacture of the small parta, the coil holder, the supporting 


View in Heavy Dynamo and Motor Bay in Engineering Shop. 
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Double Row of 36 in. Projectors in Arc Lamp Shop. 


centres, the mountings, &c., is conducted on highly specialised 
lines, not only with a view to great accuracy but also for 
rapidity and economy of production. The adoption of a 
standard design of movement contributes largely to the accom- 
plishment of such objects, and judging by the quantities of 
parts which we saw going through this department it has 
proved eminently successful in practice. 

The appreciation of an idea may be gauged by the extent 
to which it is taken up commercially. The regular patterns 
of instruments, such as voltmeters and ammeters, in circular, 
sector and edgewise cases are the product of the department, 
as are also several designs of portable testing instruments. 
The Crompton poten:iometer is made up here, and, needless 
to say, the utmost care is taken in the assembly of its various 
parts to secure the greatest possible accuracy. The sensitive- 
ness of the laboratory pattern of this instrument may be best 
appreciated by the fact that its variations from standard have 
been certified by the National Physical Laboratory as not 
exceeding 0:001 per cent. 

Adjoining the instrument shops, and under 

Projectors. the same roof, is the projector department, 

where a large amount of work is regularly in 
hand for the British Admiralty and several foreign Govern- 
ments. Messrs. Crompton & Co. have specialised in projector 
design and constructions for many years past, and consequently 
have the advantage of much fruitful experience, which they 
are able to embody in all their latest patterns. In this shop 
the machine tool work is carried out in a separate bay, where 
the most modern types of tools, automatic and otherwise, are 
constantly kept going in the production of parts of all kinds. 
As these details are finished they are passed through an 
inspection department and then transferred to a store, which 
runs parallel to the different bays, where they are properly 
classified on suitable shelves, &c. The assembly benches are 


supplied from this store with a minimum of delay and the least 
possibility of error. | 
Much thought has been expended in the production of many 
standard parts by automatic machines which cut the required 
item direct from the rod. When the fullest advantage is taken 
of this class of tool (and from what we could gather it was in 
this shop) for the carrying out of repetition work the cost of 
the finished article can be greatly reduced, while its quality is 
in no way impaired. Arc lamps, projectors and ceiling fan 
motors are well adapted to production on these lines, and, as 
far as we could judge, the method has been applied with 
excellent results. In the assembly section of the projector 
department we inspected examples of motoroperated pro- 
jectors, of which a large number were being built up. The 
utility of these projectors is greatly extended by motor control 
as they can be actuated from any distant position. Two 
motors are used for the two motions, and the controller handles 
are so arranged that their movement is accurately followed by 
the projector itself. The detail work on one of these pro- 
jectors is both varied and extensive, but it is accomplished 
with a degree of accuracy which speaks volumes for the shop 
methods in vogue. The illustration we give of a line of pro- 
jectors in this shop indicates clearly the amount of work of 
this kind with which Messrs. Crompton are entrusted. 
The remaining bays are devoted to arc 
Arc Lamps. lamps and ceiling fan motors, a great number 
of both being turned out annually. Here, 
again, the various parts are rapidly produced from the raw 
material by automatic and semi-automatic tools, supplied to 
stores and re-issued to the assembly sections. In the case of 
arc lamps, these are made up and passed to the testing stands, 
where they undergo burning tests for stated periods. The 
many important details of the lamp mechanism have been 
closely studied, with the result that refinements have been 1n- 
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treduced which cheapen the cost of production and improve 
the etficiency of the lamp. The lamps are tested with great 
care, and for this purpose are mounted in special racks, with 
sliding frames into which darkened glasses are fitted for the 
examination of the arc. They are corrected against a standard 
lamp for current consumption and then packed carefully for 
shipment. At the time of our visit this department was very 
busy—in fact we learned that the shops are working a double 
shift to keep pace with the work in hand. 
The eastward end of the Lamp Shop, as it 
Punkah Fans. is termed, is set apart for the production and 
testing of ceiling fan motors, in which an 
almost phenomenal business is done for India. These little 
motors are built up of a steel carcase with two steel poles, and 
а slot wound armature running in ball bearings. Every part 
of these motors is interchangeable." We tested this and were 
able to take any parts from stock and fit them together. 
Many details are made to gauge to half a thousandth of an inch, 
The armatures are electrically tested for short-circuits before 
being passed to the stores. After assembly the motors are run 
on brake test, and finally, with the fan blades fitted, for 
definite periods. The greatest precautions are taken to secure 
efficiency, both mechanical and electrical, with these fans, 
because they are used in remote situations where serious 
repairs could not be readily effected. Before shipment the 
fans are painted and gold-lined or otherwise ornamented to 
meet customers’ requirements. These departments are con- 
trolled by Mr. C. Crompton, who is responsible for the lighter 
manufactures of the company. 

The main engineering works are on the same 
site as the arc lamp shop, and comprise eight 
large bays in which the work of building 
dynamo electric machinery of every description is under- 
taken. These works are in charge of Mr. J. C, Macfarlane, 
who is responsible both for the design and manufacture of the 
machinery turned out by this department. It is noteworthy 
that, in spite of the company’s association with the earliest 
work in electrical engineering, its shops to-day are equipped 
with the most modern designs of machine tools, and its organi- 
sation is up to date in those particulars which influence the 
cost and quality of the finished product. The drive of the 
machine tools is electric in every case, the method of applying 
the motor differing with the size and capacity of the tool. In 
the majority of instances a special form of belt drive is 
employed from a self-contained motor fixed to the roof girders 
and geared to a stepped pulley from which the drive is taken 
to the tool below. The arrangement avoids shafting and is a 
form of individual motor Operation for machine tools which 
economises valuable floor space. The tool equipment includes 
several large boring mills and lathes, wLich are operated from 
Separate motors in the manner mentioned above. All the 
Work of winding field coils, armatures, stators and motors is 
Put through in one of the bays of the main shop, and as com- 
pleted the various parts are worked towards the assembling 
department. 
Те Winding of the small armature coils we noticed that 
E ooden former has been dispensed with. The coil is first 

ound on an elliptical shape—or rather several are wound at 
us üme, and in another process the coil is so held in a clamp 
9 0 А sharp pull being given it at once assumes the shape 
"en nnd T armature slots. By this method, although 
is o handlings the cuils can be made up more rapidly 

consequently more cheaply than by the other method. 

Continuous In the main shops continuous-current 

ү dynamos and motors are built both to stan- 

‚‚ 55: dard sizes and outputs and also to meet 
Special requir " : Е 

quirements. The old bipolar machines, at one time 


Engineering 
Shops. 


the only form built, have been. displaced many years now by 
multipolar patterns in the design and construction of which 
the company has had unique experience. The assembly bay 
of the main shop was quite crowded with machines of various 
capacity at the time of our visit, several of these being of 
large output. In the later dynamo and motor designs the 
interpole figures extensively, and we understand that this type 
of machine will now be generally developed. We noticed 
on the test plate an automatic reversible battery booster for 
traction work in which the interpole has been adopted with 
complete success. The machine will deal with an output of 
1,800 amperes continuously and 3,000 amperes for periods of 
two minutes, and is designed to run on a 500 volt circuit at a 
speed of 500 revs. per min. 

In the motor section great activity was everywhere evident, 
the output in the.smaller sizes being very large. Large 
quantities of motors are supplicd for industrial power purposes 
in connection with schemes for which the company’s engineers 
advise and prepare plans. | 

F In addition to the output of continuous- 

and Induction current machinery the same shops accommodate 

Motors. a department for the building of alternators 
aud induction motors. The machine tool department is 
generally common to both sections, as the majority of the 
operations needed for the completion of the motor frames, shafts, 
and end plates are the same in both cases. It is interesting 
to note that large steel shafts up to 6 in. diameter are turned 
down from the rough at one cut, and are then ready for grind- 
ing without further tooling. The alternators built are of the 
revolving field type, and the designs cover a range of standard 
machines for one or two and three-phase currents, The 
windings of both the stator and field systems are practically 
identical with those in common use, The insulation of the 
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conductors is specially attended to, all windings being vacuum 


dried and impregnated before removal from the tanks into 


which they are placed for this purpose. In the Loup aidé 
ment every precaution is taken to discover faulty 5 e 
the windings have been placed in position. The ou ра 
alternate-current machinery has all the appearance of being 
equal to that of the continuous current, more especially so in 
motors. Induction motors of all capacities up to 350 H. P. 
were to be seen, a number of them being of the slip-ring type. 
These, we understand, are mainly built for colliery work, both 
above and below ground. 

Under the same roof as the main shop the test plate for 
both continuous and alternate-current machines is situated, as 
this arrangement reduces the amount of handling and trans- 
port from one department to another. Nothing 1s more con- 
ducive to quick delivery than departmental concentration, and 
certainly in all the shops at Chelmsford this aggregation 
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adjoins and overlooks the works. This building contains on 
the ground floor a large mess room, which is also used as а 
club room by the men, and is provided with a good circulating 
library. On the upper floor is a staff and students mess. and 
reading room, a visitors’ room and a large kitchen. | Тһе 
students’ room is the rendezvous of the Arc Works Engineer- 
iug Society, a flourishing institution well patronised by the 
engineers and students on the works. The students are 
specially looked after in the shops, and they are encouraged in 
every way to develop any aptitude they may: show for some 
special branch of the business. An engineer 18 told off for the 
students alone, and it is his duty to watch their progress 
during their course of training, and also to give lectures during 
shops hours on general electrical engineering subjects. | 
Messrs. Crompton & Co. have been iden- 
Conclusion, tifiel with some of the most important 
developments in electrical industry. With 


IUI—- Е = 


- hal тет 

mw 
S 5079-м, 
Eum 


ii 


1 FP 


— 1 


ii ^ 
f -e " 


Ceiling Fan and Small Motor Department in Arc Lamp Shop. 


appears to have been attained without encountering an evil in 
the opposite direction namely, unduly acute congestion. 
The works are driven throughout by electric 
Power Plant. power supplied from a complete steam plant 
installed in the main engineering shops. 
Cables radiate in all directions from the main switchboard to 
the various departments, and either the group drive is employed 
for line shafting, as in the arc lamp works, or the individual 
motor drive in the main shops. The arc lighting installation 
is exceptionally complete, and is so efficient that separate 
incandescent lights are not found necessary for work at the 
machine tools. The crane service in the main shop is also 
made highly efficient by the employment of motor equipments 
which greatly expedite the handling and transport of material. 
A policy of securing the comfort of em- 
ployés has been assiduously pursued by the 
company, and a commodious club house 


Social and 
General. 


their present works and organisation they are enabled to 
contract for central-station equipments, power transmission 
schemes, arc lighting installations, industrial electric power 
applications and special projector work. In each and all of 
these they actually manufacture the entire apparatus, conse- 
quently are able to undertake the work without dividing the 
responsibility for it. The Indian and Colonial connection of 
the company is a most extensive one, and has been built up 
and maintained for many years. In India especially Cromp- 
ton's electrical products have been and are responsible for 
much of the work in hydro-electric power development and 
utilisation, in addition to the numerous steam plants which 
have been put into operation in the dependency. Limits of 
space compel us to bring this description to a close, but we 
have been able to give our readers a fair idea of the works 


aud organisation of one of Britain's leading pioneer electrical 
undertakings. 
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Industrial Copies. . . 


[Manufacturers are cordially invited to discuss 
topics dealt with under this heading.—Ep.} 


on the market aud in actual use, there is a strong 

tendency to favour this class of drive as compared with 
group driving. When independent motor operation was first 
suggested for machine tools the manufacturer was inclined to 
give the system a trial, because of the econo- 
mies he was told would accrue. Five years 
ago, however, individual motor operation was 
inextricably entangled with balancers, compensators and multi- 
voltage systems of wiring. These complications were in 
themselves sufficient to make the manufacturer hesitate at 
changing either from an electric group drive or a main 
steam drive to individual motor operation. Again, his 
shops were perhaps fitted with old pattern tools which could 
not cilectively be adapted to single motor driving; even if the 
motor was easily applicable, the increase in output from 
separate machines which is possible by its use would not have 
been obtainable. The case for what is certainly an ideal 
method of driving tools was accordingly much weakened on 
this account. 

At the present time the way is practically clear for the 
manufacturer to adopt individual motor driving on most of his 
tools. Multi-voltage systems are now things of the past, for 
the interpole motor with shunt regulation has quite removed 
the necessity for anything but simple two-wire distribution 
about afactory. Now that this type of motor is available, the 
cost of a “one motor one tool ” system is much reduced, and 
may be embarked upon with greater assurance of efficient 
result. Up to the present the manufacturer has acquiesced 
in most of the demands made upon him by the electric power 
expert, and mainly so by conviction and faith in his methods. 
The interesting question arises, will he take up willingly the 
motor-driven tool in his smaller departments by reason of the 
introduction of a greatly improved motor, or will he be forced 
to accept the situation by an "arrangement" between the 
makers of motors and machine tools, whereby he would only 
have Hobson's choice to face? There is no doubt of the 
existence of such working arrangements in the case of large 
machine tools, because the motor drive is essential to these. 

Appearances also point to a similar movement being made 
by the smaller tool makers, especially since the interpole motor 
is available in suitable sizes, The tendency here is to actually 


[ow G by the many examples of motor-driven tools now 
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incorporate the motor with the tool, so that the manufacturer 
whose works are electrically driven, in introducing tools of 
this pattern, will probably have no alternative but to take the 
tool and its driving motor as well. 

It is as well, perhaps, for the manufacturer that the matter 
is taken out of his hands in this way, because his requirements 
in tools are now mainly met by expert designers and builders 
of such machines, and he may equally well be guided by 
advice from the same quarter on the driving of such tools. Even 
where the tool is designed by him for some special work it is 
still built by the tool maker, and its method of driving will be 
better selected if left to the actual constructor of thetool. The 
situation likely to arise is that the manufacturer will simply 
state his requirements to the machine tool specialist and the 
latter will settle the important question of the drive with the 
electrical engineer. 

The case is parallel to that of the user of an electric crane. 
The load, span and operating speeds will be settled by the 
user and everything else will rest with the crane builder. 
He almost invariably deals with the electrical engineer in 
matters relating to the motor drive and control, and these 
details are better settled in this way rather than by any 
intervention on the part of the actual user of the crane. 

The manufacturer reaps the greatest benefit by this arrange- 
ment, as he can draw upon the best experience, and by reason 
of competition can depend upon the cost being a minimum. 
He need hardly question the necessity for the adoption of the 
separate motor, because he has settled this with his larger 
tools, and not always under the best conditions. W ith the 
medium sizes he can employ modern efficiont motors, which he 

will procure in conjunction with the latest types of machine 


tools. 
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Ez relative merits of steam and electric pumps in electri- 

city works have often been discussed by engineers, and 

to-day opinion is still probably fairly well divided as 

to the superiority of one over theother. It may with certainty 

be said that the electric pump possesses certain good points 

which are entirely lacking in the steam pump. The absence 

of standing losses, condensation and leakage in pipes and weep- 

ing glands tends to improve the case for the electric pump, 
and materially advances the argument in its favour. 

The accompanying illustration shows a type of pump which 


has been designed and patented by Messrs. Crompton & Co., ы 
and is used in several of the electric power stations in which - 


they have installed plant during the past few years. It con- 
sists of a double-acting duplex water end, driven through 
worm reducing gear by a high-speed electric motor, the whole 
being mounted on a cast-iron bedplate and entirely self- 
contained. | 

These pumps possess certain advantages which are of impor- 
tance to the station engineer. In the first place tho through 
efficiency, which may be as high as 60 to 65 per cent., 
enables the pumping to be done most economically. The 
electrical energy which drives the motor is produced by the 
main generating plant at an expenditure of, say, 20 Ib. of 
steam per unit, which, allowing for the pump losses, corre- 
sponds to a steam consumption of 23 lb. of steam per pump 
horse-power-hour, a figure which will compare most favour- 
ably with any steam-driven pump on the market. A further 
advantage is that the costly and wasteful steam and exhaust 
connections, which give trouble in many central stations, are, 
of course, not needed with these pumps. The speed of the 
pump can be varied through a considerable range by suitable 
windings on the motor fields, and the flow of water to the 
boilers can by this means be regulated to a nicety. 

The pumps are also designed for low-pressure work, such as 
circulating pumps for condensing plant, &c. The pumps are 
of the externally-packed plunger type with two pairs of 
cylinders in tandem and two double-acting plungers. The 
proportions of the plungers may be arraoged to suit any 
pressure and quantity of water within the capacity of the 
pump. The four cylinders are all contained in one casting, 
which forms the pump casing, and which is bolted to the 
main bedplate, as will be seen in the illustrations. The 
plungers are of gunmetal, working through gunmetal neck 
bushes and glands, which are arranged to be easily acces- 
sible for adjustment and renewal of packing. This feature 


Group of Crompton Induction Motors 2s supplied for Colliery 
Work, Pumping, &c. 


Electrically-driven Pumps. 


Crompton Motor-driven Boiler Feed Pump. 


is most important where water at a high temperature, 
or water containing impurities, has to be dealt with. The 
suction and delivery valves are of gunmetal, working on gun- 


- metal seats, and they are carried on vertical central spindles 


and held down by phosphor bronze springs. The delivery 
chamber is enlarged to form an air vessel and is fitted with 
a spring relief valve. 

The reducing gear comprises a double or treble threaded steel 
worm coupled direct to the motor spindle and carried in bear- 
ings attached to the gear case, the front end being provided 
with a stuffing box and gland, and the back end with a ball 
bearing to take the thrust of the worm. The worm wheel 
is of gunmetal with machine-cut teeth and is keyed to the 
centre of the crank shaft. The latter is of steel, and has 
cranks on either side of the worm wheel at right angles to each 


other. 


The crank shaft is carried in long gunmetal bearing bushes 
fitted into the sides of the gear case. The connecting rods are 
of malleable iron, fitted with adjustable gunmetal bushes at 
either end. The cast-iron crossheads are bored and fitted with 
steel gudgeon pins, the guide surfaces being turned to work in 
bored guide chambers at the back of the gear case. The 
crossheads are attached to rods connected to the pump 
plungers and work through gunmetal stuffing boxes and glands 
on the ends of the guide chambers. | 

The whole of the gear is contained in a cast-iron box with 
removable cover, the box being partially filled with oil, render- 
ing the lubrication of the moving parts entirely automatic. 
Wrought-iron stays and east-iron struts are provided to take 
the stresses between the pump and reducing gear. 

The motor is of the protected type, provided with cast-steel 
magnets, drum-wound slotted-core armature, large commu- 
tator with carbon brushes and self-oiling bearings. The field 
may be wound either as shunt or series, and, if necessary, pro- 
vided with auxiliary poles to allow of a wide range of regula- 
tion by variation of shunt resistance. 

The pumps are manufactured in three standard sizes, par- 
ticulars of which are given in the following table :— 


| Gallons ; Strokes B. H.P. Speed 
Size. per iod та ч Stroke. per of | ч 
hour. | dE uu , minute. , motor. | motor. 
1 600 180 13” ' за ' 100 20 | 1180 
3 1,200 186 21" 4" 98 35 ' 1,340 
8 2.000 180 3" | | 
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4.€.6. Steam Curbines. 


HE A.E.G. steam 
turbine, as at 
present designed 

and manufactured, is 
the outcome of an en- 
deavour to reach the 
lowest possible steam 
consumption and yet 
secure the greatest me- 
ehanical stability with 
a minimum of floor 
space occupied. The 
existing designs of 
steam turbines can be 
classified under two 
main types: the pres- 
sure turbine, of which 
the best known pattern 
is the Parsons, and the 


velocity turbine, represented by the A.E.G. and the Curtis 


turbines. 


In the pressure turbine the steam enters the rotor at the 
same pressure and temperature practically as it leaves the boiler 
and is gradually expanded through a long series of wheels and 
guide vanes. In the velocity turbine the steam, before reaching 
the rotor, is expanded and its pressure transformed into velo- 


Fig. 2.—Section of 1,000 kw. A.E.G, Turbine. 


1906. 
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Fig. 1.—1,000 kw. Three-Phase Turbo- Generator. 


city in specially shaped nozzles. Each set of wheels consists 


usually of several stages, so that the high initial velocity of 


the steam becomes gradually reduced during its passage 
through the turbine. 

In the A.E.G. turbine, which is exploited in this country by 
the Electrical Company, Charing Cross-road, London, W. C., 
the expansion of the steam is generally carried out in two 


stages. In the first set of nozzles the steam 
is reduced from the boiler pressure to about 
atmospherie pressure, at which it passes 
through the first set of wheels. After 
leaving these it is further expanded from 
atmospherie pressure down to the pressure 
of the condenser in the second set of nozzles; 
from which it passes through the second set 
of wheels directly to the condenser. It will 
be understood that with a turbine of this 
type no high steam pressures or tempera- 
tures exist, and the makers claim the 
following important advantages for the 
design :— 

The pressure on both sides of the turbine 
wheel being the same, there 18 no likelihood 
of steam leakage through the clearance spaces 
between the fixed and rotating parts of the 
turbine, and these clearances can accordingly 
be kept large enough to entirely eliminate 
all risk of rubbing contact, This arrangement 
effectually removes the possibility of trouble 
from the stripping of blades (see Fig. 2). 

By reason of the low temperature in the 
turbine there is no fear of unequal expansion, 
and the various parts of the turbine which 
are submitted to great mechanical strain— 
i.e., the wheels and vanes—are not subjected 
to the deteriorating action of very high 
steam temperatures. 

Another advantage of adopting the velocity 
instead of the pressure turbine is that the 
axial length of the turbine can be very greatly 
reduced. This contributes largely to the 
mechanical stability of the turbine and also 


— 
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admits of a great saving of valuable floor space in an engine 
room. This is well illustrated in Figs. 1 and 5. 


The steam consumption of the turbine depends on the 
proper design of the expansion nozzles and turbine blades, 
and also on the proper choice of velocity and pressure stages to 
meet the varying conditions of working. 

After many years of experiment the A.E.G. has arrived at 
results which, so the makers inform us, have not been sur- 
passed by either steam turbine or reciprocating engine. In 
recent tests of the 1,000 kw, turbines a steam consumption of 
less than 10 Ib. of steam per equivalent I. H. P.-hour at all 
loads Írom about 50 per cent. of the rated capacity of the 
turbine and upwards has been recorded. The consumption of 
this particular unit when supplied with superheated steam at 
180 lb. pressure and а high vacuum, ranged from 144 lb. at full 
load and overload to 163 Ib. on half load. The results are 
graphically recorded in the curves in Fig. 4. These excellent 
ee have, we are informed, occasioned a large increasing 

emand for the A.E.G. turbine, and it was accordingly decided 
to standardise the designs of the various types. 
ic illustration shown in Fig. 6 depicts a general view of 
p 5 erecting shops for large turbo-generators. In these 
orks in Berlin more than 2,000 hands are engaged in the 
manufaeture of turbo generators alone. | 
The generator, as will be gathered from 
Design. Figs. 1 and 3, is mounted between two main 
"X bearings on a solid bedplate. The turbine is 
on an oxtension of this bedplate, and a third bearing is 
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carried by the turbine cover, which merely takes the weight of 
the regulator and supports the end of the shaft. 


The use of only two main bearings has the advantage of 
giving a simple and yet substantial construction. Through 
these bearings all strains are sustained by a rigid bedplate, 
consequently the foundations have only to bear the weight of 
the machinery and can be made correspondingly light. 
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Fig. 4.—Curves of Steam Consumption of 1,000 kw. Steam Turbine. 


Sere eee er. 
8 178 163 per sq. ір. 
х Me 15,000 


Weer or — 


SUPPLEMENT to “The Electrician," December 14, 1906. 120 


Тһе turbine itself is of the two-stage ty pe, 
the casing containing two wheel chambers 
with two sets of wheels. The system thus 
represents a velocity turbine with two pressure stages. 

The turbine wheels are constructed of specially selected 
steel, and are suitably formed to present uniform resistauce 
to centrifugal stresses. The specific stresses are kept very low 
in comparison with the elastic limits of the material used, 
consequently there is no fear of exceeding the elastic limits, 
even if the speed should rise considerably above the normal. 

The vanes are formed of a special bronze, the composition 
and physical characteristics of which give the vanes exceed- 
ingly high resisting qualities. The vanes are dovetailed into 
the turbine wheels, and the two sets of wheels are mounted 
close together on the shaft, being separated by an intermediate 
diaphragm. The turbine casing is made of the best cast iron. 

Steam is expanded in the nozzles before entering the frst 
wheel chamber, so that the pressure in the turbine itself seldom 
exceeds one or two atmospheres. The casings are, however, 
tested at very high pressure with water, and a safety valve 
is provided to prevent abnormal rises of pressure during 
running. The casing is protected against radiation losses by 
a coating of non-conductive material and lagged with a highly- 
finished covering of aluminium or planished steel. 

On account of the rigid mechanical design of the turbine and 
the very small stresses to be taken up by the foundations the 
latter can be kept very light, so that most of the space under 
the turbine is free to accommodate the steam pipes and con- 
densers. 

The steam enters the turbine by the main throttle-valve, 
passes through a steam separator and enters the distributing 
steam chest. Leaving this chest it enters the nozzles of the 
first stage, where it is expanded very nearly to atmospheric 
pressure, and the pressure of the steam is thereby transformed 
into velocity. With this high velocity the steam impinges on 
the first set of moving vanes, and then, after being reversed in 
a fixed ring of return guide vanes, impinges on the second set 


Turbine. 


of moving vanes in the first stage ; it thus gives off part of its 
energy to the wheels of the first stage. It then enters the 
intermediate receiver, and from here passes to the second set 
of nozzles, where its remaining pressure is transformed into 
velocity by expansion down to the pressure of the condenser. 
The remaining energy of the steam is then taken up by the 
second set of wheels from which the steam emerges directly 
into the condenser. 

The turbine can also be run non-condensing. If a turbine, 
normally running condensing, is to run non-condensing, a 


three-way valve is arranged between the turbine and con- 


denser. To obtain economical working when running non- 
condensing, only part of the steam enters the second stage 
of the turbine and part.is exhausted directly from the first 
stage. 

The main shaft is made of nickel or open hearth steel, which 
are equally good as regards friction in the bearings. The 
bearings themselves are made of cast iron and babitted, and are 
fed with oil under pressure from a valveless centrifugal pump 
driven by the turbine itself. The bearings are water cooled 
in addition. | 

In the alternate-current generator the 
Generator, rotating field possesses the characteristics 
of a solid steel cylinder. The field coils 
are former wound and carefully insulated before being secured 
in position by solid metal wedges. The entire generator is 
kept cool by special ventilators, which remove the heated air 
developed in the field and stator windings. The air for ven- 
tilating purposes is drawn from the space below the turbines ; 
it is, therefore, necessary to provide for fresh air underneath, 
The iron stampings of the stator are cooled by water cir- 
culating in a double casing around the generator carcase. By 
this means the splitting up of the stator into small sections 
by ventilating discs is obviated. The disagreeable noise 
which is often set up by these ventilating discs acting as 
sirens is entirely avoided, the turbines running practically 
noiselessly. 


Fig. 5.—3,000 kw. and 1,250kw. AE. G. Turbines in Moabit Station. 
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Fig. 6.— Genera View of Erecting Shops, A. E. G. Turbine Works. 


The governor is worked from the main 
Goternor, turbine shaft by a worm wheel. It is a relay 
governor acting on a piston which is worked 
by oil under pressure, and, as the governor has very little 
work to do, it can be made very sensitive. It acts by 
throttling the steam at the main valve, and the speed varia- 
tion when full load is thrown off the turbine is not more than 
5 per cent.; in varying the load by 25 per cent. the speed 
Variation is less than 2 per cent. In addition to the governor 
à special safety cut-off is directly mounted on the turbine, 
and this shuts off steam instantaneously when the speed rises 
15 per cent. above the normal. The main valve can, of course, 
be closed by hand as well as by the governor. 
Turbo-generators have anabsolutel y uniform 
Sgnchronising. turning moment, consequently they can be 
run in parallel with practically any kind of 


1 
LI i i E 
С — уу, R spe 7 a — A Lf au PF P LP P UP . а гд РДУ, . Uh (Lididitiudtida WY 
/ 2 A / 1 2 A 2 2 


“ух S SSSSSNXSSSSSSSSXSSNNXSXSEXXXENSSRNSSNNNY CY EN 
X 
+ 


synchronous machinery. On account of the solid steel masses 
of the rotating field they will also exert a strong damping 
effect on the machines with which they are running in parallel. 
In order to facilitate synchronising, the governor in the A.E.G. 
turbine is fitted with a device which enables the speed to be 
altered within wide limits, so that the speed of an incoming 
turbine ean be brought down to that of the turbine running at 
fullload. Parallel running of turbo-generators is performed 
without difficulty owing to improvements in design of modern 
turbines. The machines illustrated in the above description are 
alternate-current generators, but continuous-current dynamos 
are also built for connection to the same pattern of turbine. 
One of these is illustrated in Fig. 8, on page 122. 

The Electrical Co., Ltd., is the British organisation of the 
A.E.G., Berlin, and acts on their behalf in dealing specially 
with their steam turbo-generators. | 
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Fig. 7.—Plan of Engine Room showing relative sizes of Turbines and Slow Speed Horizontal Engines. 
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Commercial Development of 
Central Stations 


EVERAL municipal stations issue, more or less spasmodi- 
cally, a booklet or „bulletin“ in which an appeal is 
made to the consumer, both present and potential, to 

take advantage of the local electric service. Not a few of 
these publications contain photographs and biographical notes 
of the members of the electric light com- 
mittee or the town council, according to 
the degrees of ‘notoriety of these particular 
gentlemen. The same booklet will also enter into details of the 
central-station equipment, giving technical information upon the 
boilers, engines, switch gear, Ke, all of which is supposed 
to be of absorbing interest. Presumably the idea is to 
impress the local tradesmen or residents with the thoroughly 
adequate manner 
ranged to meet their every convenience. It may also be 
thought that the prospective customer will go into raptures 
over this“ triumph of engineering“ and enrol himself on the 
consumers’ list forthwith. We wish to disillusion the station 
engineer who pins his faith to matters of this class, and to 
emphasise the folly of circulating literature in which these 
details predominate. The prospective user of electrical energy 
cannot be expected to grasp the significance 
of a good condenser or a bad reverse-current 
cireuit-breaker. He does not mind whether 
the local station employs one or both—in fact, 
the apparatus in use there is a matter of the 
utmost indifference to him. As for the bio 
graphical matter, the engineer should certainly 
draw the line at that His lamp connections 
will not increase because Jones,the pork butcher, 
and, incidentally, the chairman of the Electric 
Light committee, spends his week ends in 
Paris and uses inverted gas burners in his 
dining room. 


Local 
Bulletins. 


Localnewspapers are prob- 
ably the first thing thought 
of by the station engineer as 
a means of directing attention to the electric ser 
vice. The circulation is of the kind best suited 
to his requirements and the public reached will 
include every class of possible consumer whom 
he would like to touch, Again, if negotiations 
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are properly conducted the cost need not be excessive. Mach 
money can be wasted in this way if considerable care is not 
exercised both in the size of the space taken and the matter 
used to fill it. What we may call the “idea” form of adver- 
tisement is wanted in this case. That is, a certain design 
should be hit upon, or a theme introduced, which will bring 
the reader's eve at once to the particular spot and practically 
compel him to read what is there. One scheme can be 
given a definite “ run," and then replaced by another. To 
change the copy entirely every issue is a great mistake, 
because the main object in view is to first attract and then 
enforce attention to the advertisement. The method is 
familiar enough with other trade advertisements and is not 
difficult of application in the case of central station publicity. 
Space filled in this way will almost certainly cause comment 
and excite interest, much more so than the ordinary type 
advertisement with so-called attractive border. The above 
comments relate to the ‘display ad.,” and will be found to 
apply to the majority of ordinary newspapers. There is also 
the “article” style of announcement which is done to death 
with patent medicines, but is yet applicable in principle to the 
uses of electrical energy. When carefully written and properly 
inserted it will do more in the way of educating the lay mind 
than any number of displayed announcements. But it must 
be the right style of matter and its insertion should be 
arranged with the editor of the paper, not the advertisement 
manager, to ensure a good position in the literary columns. 


(Sec page 121.) 
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Dotes and Observations. 


Il.—Cbe Significance of Beams. 


“It’s this way, sir—my father did it and I see no reason t» 
change. What suited him and the business will suit me.” 

I had dropped into a sawmill in T ‚ Where I knew the pro- 
prietor and occasionally chatted with him on the merits and 
otherwise of the clectric drive. The above was his answer 
when I had got the length of pressing him into finally deciding 
whether his old beam engine should be given a long rest while 
а bran new electric motor had а turn at the load. — 

“Why did your father put that knuckle-jointed, knock kneed 
engine into the mill? I asked, pointing to the beam and parallel 
motion rhythmically pulsating above our heads. 

“ Of course, it was before my time,“ he replied, “ when the old 
engine was bought, but my father told mo that an engineer one day 
made some calculations, and showed on paper how the work would 
be done quicker and better by steam than by hand——” ‘And the 
old man had the beast put in," I concluded for him. 

"Beast, eh! That's not the right word. Beauty’ was his 
expression, specially when he got 'em bad." | 

“ Got em bad,” I queried, “ I thought he was a strict. —— ” 

" Bo he was, the way you mean, but that engine just intoxicated 
him, and I have seen him gazing at the swinging beam and links 
for an hour on end, absolutely asphyx—transfixed, I mean, until 
he was bound to tear himself away to got something done." 

“Quite a profitable occupation for a self-respecting master,” I 
said, though hardly knowing what I did say, for my eye had been 
following that confounded beam while he was speaking, and I was 
becoming fascinated, too. In fact, I set to calculating in my mind 
what would happen if the piston rod broke, or the big end came 
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loose, and several other things which might come about one day. I 
must have been there some time or I had not heard my companion 
speak. I turned round only to find him laughing at me. 

The old man took me by the arm and forcibly dragged me away 
from sight of the engine, though not out of sound of its bumping thud. 

Now you have felt a little of what the old guv'nor used to go 
through before the days of high-speed engines and electric motors," 
he said sympathetically as we took a turn in the yard. “ That engine 
was his deity, and he couldn't resist worshipping it. He fell into 
the whoel pit one day when a real bad fit took him." | 

„Have you caught the fever," I asked, “or are your nerves 
proof against such trifles ? " | | N 

I'm no engineer," he answered, at опсо, and should never rave 
over beams and links on that or any engine; but I can't forget the 
old man's affection for it, and that's why I keep it going." 

„But electric supply mains have lain outside your gate for three 
years or more, and if they could would rise up in judgment against 
you." 

“ Yes, I know, but I shan't stop the old engine while I live, for 
the sake of its old associations," was his emphatic answer. 

„But if your respected parent had lived in these times he would 
ha ve gone into ecstacies over the electric motor and its remarkable 
achievements," I suggested, though not without my doubts. 

“Don’t make any mistake; my father was as slow and steady 
as that old beam engine; the thought of 1,500 revolutions, as you 
call it, in an engine, would have been beyond him. In a saw it 
would have seemed natural, but in an engine—-his engine ! Think of 
his dismay in endeavouring to erowd those other 1,450 turns per 
minute on to that old crock!” 

He had surpassed himself. On previous occasions I had never 
been able to draw him about his real reasons for keeping that engine. 
I was compelled to sympathise with him, and I left wondering how 


many more thero were like him in this old couniry of ours within 


sight and sound of an electric power house. W.E.W. 
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Caitorial. 
W the introduction of electrical energy into work- 


shops and factories is considered, it is usually for 
purposes of lighting and motive power. The 
cables are run and the necessary lamps and motors con- 
nected up; the works “ get into their stride " under electric 
conditions, and the manufacturer prides 
Factory Power himself on the result and is content 
Circuits. But the matter should not rest there. 
The particular installation may give 
every satisfaction and improve the general working con- 
ditions, but it must not be forgotten that there is such a 
thing as electrical development, bringing about the intro- 
duction of new apparatus. Such recent devices may be 
most useful in some department of a works; in “fact 
might prove the means of effecting considerable economies 
in a particular process. Lamps and motors may, however, 
represent, in the manufacturer's mind, the limit to which 
the electrical installation can go. That the same energy 
and the same cables which give him light and motive 
power will also furnish heat does not at once oecur to him, 
aud the introduction of an electric welder, or small tool 
furnace, inay fail to set him thinking of their value to him 
in his own works. The electric welder for small work 
might, for instance, prove revolutionary if adopted in 
certain processes, but its merits will perhaps be unappre- 
ciated by a manufacturer if he has fixed in his mind that 
his own installation is suitable for lamps and motors only. 
It is a perfectly legitimate conclusion for a factory pro- 
prietor to come to, especially if he has no technical adviser 
on his works to keep him posted in such developments. 
An extension of the uses of electrical energy to all manu- 
facturing processes is to be welcome, and the removal of 
any such involuntary retarding influence as is suggested 
above will contribute materially to this desirable ende 


Electricity Supply and its 
Ceading Exponents. 


Henry W. Bowden. 


MONG the London companies supplying electricity in the 
A western districts, of which little is heard now that they 
have settled down into regular dividend-earning con- 

cerns, is the undertaking now known as the Brompton & 
Kensington Electricity Supply Co. (Ltd.) whose central 
generating station is situate at Richmond-road, adjoining the 
West Brompton railway station, It was not, however, always 
plain sailing with the company, and we are old enough to 
remember when the House-to-House Company was amongst 
those whose vicissitudes were most discouraging to its pro- 
moters. The subject of our biographical sketch this month 
has taken a very prominent part in bringing order out of 
chaos and establishing the company on a sound footing, both 
financially and technically. Mr. Bowden was born at 
Preston, Lancs., in July, 1867. He received a sound edu- 
cation in the public school at Gigglesworth, Yorks, and 
after leaving school started his business career by serving 
hree years in his father's offices, as surveyor and valuer, 
Manchester. During this period he attended three sessions 
at Owen's College, Manchester, and, we believe, proved a 
receptive student. Shortly after this time he became 


an articled pupil with Messrs. Elwell Parker, at Wolverhamp- 


ton, and after passing through the shops to the satisfaction of 
the management of that well-known pioneer firm, Mr. Bowden 
was appointed in 1889 electrical engineer to the Eastbourne 
Electric Light Co., whose operating system in those days was 
the Lowrie-Hall. For nearly two years Mr. Bowden remained 
at Eastbourne, which he left in 1891 to take up the position of 
assistant manager to the then House-to-House Company, 
whose station was also operated with Lowrie-Hall plant. The 
following eight years in the history of the then Brompton & 
Kensington Company were occupied in improving the efficiency 
of the station plant, and it stands to Mr. Bowden's credit that 
during this period he was paid a high compliment by Mr. 
John Fowler as to the working of the machines under his 
charge. These were troublous times for electricity supply 
engineers in all parts of the country, and our recollection of the 
condition of affairs with the old House-to-House Company is 
that things were ina particularly bad way. It was necessary to 
rep'ace the cables, but money was scarce, and it was at this 
stage that Mr. Bowden’s advice was sought and taken. An 
issue of £20,000 was made of 7 per cent. preference shares in 
order to provide the necessary funds for the new cables, &c. 
The ordinary shares were of the denomination of £5, but 
some of them were bought for about £1 each. Five or six 
years later, when the boom came in electrics, the price 
of these shares went up to as much as £13, and it may 
be said generally that the company has flourished ever 
since its technical side was taken thoroughly in hand 
and reorganised. When Mr. Bowden joined the House- 
to-House Company in 1891 the plant capacity of the station 
was 450 kw. ; at the present time it is 2,575 kw. The 
units sold were, in 1892, 313,484; in 1905-6 they had 
reached 2,024,380. Efficiency of distribution has increased 
from 36:5 to 84:17 per cent. Coal cost has gone down from 
2:9d. per unit to 0:564. per unit. In 1892 there were 28,700 
8 c. p. lamps connected ; at December 31st last the number had 
reached 188,586, and the consumers had increased from 
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471 to 3,861. All this time the relation of expenditure 
to revenue had been moving in a satisfactory direction, and 
from the relation of 73 per cent. in 1892 at December last the 
percentage was 41:46. The total capital expenditure of £69,767 
at December 31, 1892, had been increased to £260,728 at 
December 31st last. More important still, it may be considered, 
is the percentage of depreciation set aside out of revenue. 
This increased from 0:36 in 1892 to 3:07 at December 31st last. 
The Brompton Company is one of the few which has no motor 
load to help it. 

During the years when the struggle to make ends meet was 
exercising the ingenuity of all concerned in the company, it is 
not surprising that the shareholders had to whistle for their 
dividends, and it was not till 1897, when the work of improve- 
ment was completed, that the shareholders received 4 per 
cent. It was shortly before this that Mr. Bowden visited 
Rouen (France) and in one of the stations observed a smail 
Chevalet detartariser at work heating the feed water to about 
9009F. and throwing down the carbonates of lime by means 
of exhaust steam, with the result that the first Chevalet 
heater detartariser was soon afterwards introduced to this 
country and installed at the Brompton & Kensington 
station, which effected considerable economies in the coal bill. 


In the circumstances, therefore, it cannot be said that, 


even with the regular dividends paid since that date, share- 
holders in an enterprise of this character have received more 
than their due. It must, however, be highly satisfactory to 
those who have stuck to the company through evil and good 
report that a dividend which had never exceeded 4 per cent. 
as little back as 1897 has since steadily increased to 6 per cent. 
for 1898, 1899 and 1900, 8 per cent. for 1901 and 1902 and 10 
per cent. for 1908, 1904 and 1905. This is, after all, from the 
business aspect, the best test of the good work done by the 
company’s engineer, and it is due to Mr. Bowden to say that 
nothing less than sheer doggedness in the early stages of his 
work for the company would have succeeded in placing the 
concern on во satisfactory a financial basis. 

Mr. Bowden’s activities have, however, been by no means 
exclusively monopolised by the Brompton & Kensington 
Company. In 1898 he became a director of the then Black- 
heath & Greenwich Company, which has now transformed into 
the South Metropolitan Electric Light & Power Co. (Ltd.), 
of which he has subsequently become managing director 
(engineer-in-chief). This company started in a small way with 
a station on the river at Blackwall Point, but by purchasing 
the Lewisham & Penge Company and afterwards the Crystal 
Palace & District Company, the material for considerably ex- 
tending the operations of the South Metropolitan Company 
were on hand, and at the present time this company has wide 
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ramifications and is particularly well placed for supplying elec- 
trical energy for lighting, power and other purposes over a 
very large area. The company are building a new power 
house at Blackwall Point, which will have a plant capacity of 
60,000 H.P. This plant is being installed in a building which 
is constructed of steel throughout and is in every respect a 
modern example of constructional steel work. The whole of 
the plant—in fact, the whole of the station—is being erected 
and equipped under Mr. Bowden's supervision, and he, there- 
fore, has the satisfaction of being engineer to the first power 
station erected in the County of London. The first of the two 
1,500 kw. Willans-Dick Kerr turbine sets is being put into the 
building at the present time, extra high-tension mains of 10,000 
volts are being laid, and it is not unlikely that the transmis- 
sion will step up to 15,000 volts. The station is admirably 
situated, as coal and water are readily available. The com- 
pany's field of operations covers, as we have said, a large area, 
from 9 to 10 miles across, with special power for bulk supply to 
contiguous areas. Practically half its load is for power— 
i^, about 40 per cent. of the units generated—and the 
outlook in this respect is very encouraging. The develop- 
ment of the company has already led to the scrapping of au 
immense amount of steam and gas plant in the area, and the 
adoption of the electric drive is a feature of the factory opera- 
tions in this busy manufacturing centre. In the matter of 
bulk supply the company have important negotiations in hand, 
with at least three authorised undertakers, whom we under- 
stand,'are disposed to take current from the company. 

We have mentioned that steam turbines are being put into 
the new station at Blackwall Point, but we should state that 
Mr. Bowden is not an enthusiastic advocate of the turbine. Не 
recognises that the turbine gives an undertaking an enormous 
advantage in the capital outlay per kilowatt, and offers great 
advantages when dealing with a fluctuating power load, but he is 
of the opinion that there is little difference between the turbine 
and first-class reciprocating engines in the matter of steam 
economy. Mr. Bowden has recently returned from America, 
where he has had the opportunity of visiting many of the principal 
generating stations in the United States and Canada, includ- 
ing those at Long Island, Manhattan, Shawinigan, Niagara, 
&c., and the new station of the South Metropolitan Company 
will derive the greatest benefit from this experience. 

Mr. Bowden was the first to introduce the free-wiring system 
into this country by providing six-light installations absolutely 
free of cost to the customer. Despite the heavy work he-has 
on hand, he is an active director of the Woking Electric 
Supply Co. (Ltd.), having joined the board early this year. 
He is a member of the Institution of Civil Engineers and of 
the Institution of Electrical Engineers. 
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> PATTERN of oil 
ж, епрїпө which 


embodies many 
useful and novel features 
is that known as the 
* Petter,” aud is con- 
structed by James В. 
Petter & Sons, of Yeovil, 
for almost every c'ass 
of power work. Weare 
chiefly interested in its 
design fordirect dynamo 
driving, especially as 
CC some attention has been 
mes ype of engine for this purpose. The engine in 
q D operates on the Olto cycle, but a special form of 
yer 5 to ensure botli steady running and also 

The Bons ш карру on the stoppage of the engine. 

15 — al boiler has been adopted, and in general 
followed The evi eee to gas engine practice has been 
fitted Si Бе h er 18 surmounted by a circular oil tank, and 
tap to the ° 50 lass and drain cock in ad lition to the control 

© governor valve and vaporiser. The valve chamber, 


Special Oil Engin: Governor. 


governor, gear and vaporiscr are mounted on a suitably shaped 
casting, which also acts as the combustion head for the cylinder 
The governor, already mentioned, is illustrated herewith, and as 
will be seen, is fitted within an annular casting extending from 
the oil valve box and acting both as a bearing for the main 
spindle and support for the fulcrum pin of the lever coupling, the 
ball motion and the supply valve. The regulation takes place on 
the air and oil inlets, and when the proportion of these to each 
other is adjusted, the governor reduces or increases the 
respective supplies by altering the mixture." This method 
according to the makers, ensures smoother running than can 
be obtained with the hit-and-miss principle. 

Ignition is another important detail in the operation of oil 
engines, particularly those required for country house lighting 
and the driving of agricultural machinery. 

In the Petter engine neither electric or tube system has been 
adopted, it being deemed preferable to employ a means of 
firing the charge which should depend on the heat developed 
by the engine itself. Attached to the exhaust outlet is a small 
box containing a special ignition tube, which is heated by the 
waste gases from the engine. This tube becomes red hot after 
the engine has been working for five minutes, and being 
protec'ed it is not liable to sudden changes of temperature, and 
consequently is more durable. By this system no ignition lamps 
are required, and the life of the tube is indefinitely prolonged. 

The makers state that the oil consumption with these 
engines does not exceed } pint per B.H.P. per hour for the 
31 to 14 B. II. P. sizes, or $ pint for sizes between 17 and 30 B. H. r. 
Considering that ordinary petroleum is used, the cost for fuel 


per horse · power is very low. 
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pressed Paper Pinions. —— 


IGH-SPEED 
power agents 
sueh as the elec- 

tric motor have occa- 
sioned the introduction 
of small pinions for 
operation with spur 
gear wheels to effect 
speed reduction. Cast. 
iron and brass pinions 
have proved noisy in 
praetice, and recourse 
has been had to raw 
hide to secure quiet 
running. Raw hide 
pinions have been in use for many years now, and it is a 
matter for considerable question whether they are really efficient 
and reliable in coping with all the requirements presented by 
the positive drive under working conditions. High tempera- 
tures, dampness and dust all tend to reduce the life of 
the raw hide pinion, though there are, of course, certain 
classes of drive which it will stand up to regularly without 
giving trouble. 

With a view to the introduction of a pinion which may be 
relied upon to meet all the exigencies of the positive rotary 
drive, the British Insulated & Helsby Cables (Ltd.) have put 
on the market a range of pressed paper pinions which they 
manufacture at their Prescot works. The company's almost 
unique experience with paper of all classes for the insulation 
of electric light and power and telephone cables has enabled them 
to experiment extensively with pinions made up in this way 
before recommending them for industrial purposes. Some three 
years ago, so we are informed, when introducing the electric 
drive into their extensive works the company found the use of 
gearing imperative with some of their large machines. Raw 
hide pinions were given an exhaustive trial, but proved un- 
satisfactory. The widely differing temperatures in the works 


Pressed Pape: Pinion Blank. 


caused shrinkage, which gave rise to backlash owing to 
Shrinkage of the teeth. In some cases, so the company state, 
the shrinkage was serious enough to cause a space of p; in. 
between the shrouds and the hide of the pinion. The idea 
then occurred to the company of using the high grade paper, 
stocked at the Prescot works, for compressing into pinions, 
and the results obtained have quite exceeded expectations. 
Pinions were tested under the most severe conditions for 
three years, and only after these exhaustivo trials was it de- 
cided to enter the field in competition with raw hide and fibre 
pinions. 

In the manufacture of these pinions the paper is compressed 
between flanges of gunmetal or stecl by a hydraulic press 
capable of exerting a total pressure of 1,000 tons. After 
compression the blank is held by steel rivets spaced round 
the flanges and running parallel to its bore. The hole is 
bushed with either brass or cast iron, aud the blank is then 
turned and bored to the correct diameters ready for subsc- 
quent cutting. We understand that the blanks are very suc- 
cessful as friction wheels. The teeth are cut with involute 
cutters to “ Brown & Sharpe” standard curves, and are left 
with a highly - finished surface. 

In actual operation the pinions are unaffected by ordinary 
temperature variations, and they require no lubrication beyond 
a little graphite or black-lead. They will mesh with any 
machine-cut gear and are practically unshrinkable. A special 
waterproof form is made for mines, collieries, pumping work 
and all damp or wet situations. 

Both the pinions aud blanks are made in standard sizes 
from 2 in. to 12in. pitch diameter. The compressed paper 
used weighs llb. per 23 cubic in., consequently a very light 
pinion results. After being in use some time the com- 
pressed paper becomes highly polished, and this feature of 
the material considerably reduces the friction between 
the paper and the metal teeth. We give illustrations of the 
pinions and blanks which furnish some idea of the different 
sizes manufactured. 


Group of Pressed Paper Pinions and Blanks of various sizes, 
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FOR ALL INDUSTRIAL USES. 


Clecirical Resistance Chermometers. 


N many industrial operations accurate temperature measure- 
| ments are highly important, and it is essential that in 
making them the element of chance, so conspicuous and so 
costly in many operations, should be entirely removed. Enter- 
prising manufacturera, no matter what their products may be, 
are now realising that where accurate knowledge is attainable 
and applicable, guess-work in any shape or form is too expen- 
slve to be tolerated. The electrical resistance thermometer, for 
instance, may well be used where reliable temperature records 
are essential to the accurate conduct of important industrial 
tests. The essential part of these instruments, as made by the 
Cambridge Scientific Instrument Co., is a fine platinum wire 
wound оп a mica frame, and the resistance of which increases 
with the rise in temperature. This wire, termed tho bulb of 
the thermometer, is contained in the lower 4 in. of a pro- 
tecting tube and is connected by stouter wires to the indicator 
or recorder. To protect it against fumes and mechanical 
damage the bulb is enclosed in a tube of porcelain, steel or 
brass, according to circumstances. Any errora likely to be 
Introduced by the connecting wires are eliminated by an 
arrangement of compensating leads, which makes the readings 
independent of the length of the wires. This method makes 
it possible to place the bulb in the most inaccessible positions, 
while the indicator can always be relied upon to give accurate 
readings, | 
En illustration a resistance thermometer is shown 
(каш пр to а Whipple temperature indicator. The 
ns er is, of course, placed at some distant point where 
emperature is to be measured. By depressing the contact 


key F and turning the milled head H the resistance ot the 
indicator is made equal to that of the thermometer, the 
galvanometer needle at B showing when balance is obtained. 
The required temperature, either in degrees Centigrade or 
Fahrenheit, can then be read off on the scale A. Rapidly 
varying temperatures can be readily followed and measured 
on the instrument, and readings may be taken by any unskilled 
workman in two or three minutes. 


Resistance Thermometer 
and Temperature 


Reco:de:. 
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Clectro- Pneumatic Dammers. | 


HERE are few large machine 
tools to which the electric motor 
can be so readily or so effici- 

cntly applied as the pneumatic 

power hammer. This pattern of 
hammer has been in industrial 
use for several years now, but the 
extension of electric power ap- 
plications has given it greater 
prominence and will ultimately 
occasion its introduction into 
> > ins hele BE стегу workshop. A power ham- 

| K wer is peculiarly suitable for the 
individual motor drive, because 
it is usually set down with plenty 
of space around it, and con- 
sequently belt drive, either from overhead or below ground 
shafting, is not as efficient as the direct connection of a motor. 

Again, a hammer is an “ intermittent“ tool. It may stand 

unused several hours, and with shafting and belt drive the 

loose pulley must always be kept turning, whether the tool 
is in commission or not. 

From experience with hammers driven by 
individual motors, Messrs. B. & S. Massey (of 
Manchester) have found that there is great 
economy in the separate clectric drive. A 
test extending over 10 days (96 hours) with 
three hammers, 5, 7 and 10 ewt., in a very busy 
smithy, worked out at an average of 30 units 
per day for each hammer. The average load 
during working hours amounted to 10} H.P. 
This was with the separate drive. Three 
similar hammers, belt-driven from shafting 
would have demanded 60 н.р. if striking their 
hardest blows simultaneously, so that the me- 
chanical transmission would need to be excep- 
tionally strong and the belts extra heavy. With 
electrical energy retailed at ld. per unit the 
three separately-driven hammers would cost 
9s. 6d. each per day, while in the other case 
the sha/fling alone would cost 5s. per day to run. 
The superiority of the individual motor could 
not be better demonstrated. 

Other advantages accruing from the arrange- 
ment are the readiness with which an elec- 
trically operated hammer can be placed in any 
part of a shop, the absence of belts which obstruct 
the free movement of cranes around thie tool, 
and the independence of any one hammer of all 
other tools in the shop. 

The method of application of the motor to 
the tool can be considerably varied. The small 
initial illustration depicts a belt drive with the 
motor mounted independently of 
the standard supporting the 
hammer, and is intended for use 
with a slow-speed motor. The 
larger view shows a special ar- 
rangement in which the motor is 
mounted on the hammer bed- 
plate and geared down to the 
pump shaft. The most usual 
method is the gearing of the 


Independent Motor driving 
Pneumatic Hammer by Ball. 


f. 


A 
A 


EE 


(ise ис 


Е *** 
p^ 
ишо 


motor to the rim of the main driving pulley, which has 
machine-cut teeth specially for the purpose. When rawhide 
pinions áre fitted to the motor shaft the tool can be run quite 


silently and with less vibration. 


The examples quoted below have been taken from experience 
with Massey hammers, and will serve to emphasise the neces- 
sity for the adoption of electric driving. 

A lewt. hammer in Leeds, electrically-driven, in constant 
use serving three smiths’ fires engaged on small smith work, 
consumed 430 Board of Trade units of electric energy in six 
months. Taking 53 working hours to the week this shows 
the average consumption to be 05 unit per hour A 
3 cwt. hammer at Bolton consumed 545 units in 10 weeks. 
Assuming 53 hours рег week, the average consumption was 
just over 1 unit, per hour. During a 10 days' test in a very 
busy smithy at Newcastlea 5 cwt. hammer consumed 289 units 
in 97 working hours, or just under 3 units per hour. А 10cwt. 
hammer at Newcastle used 314 units in 90 working hours, or 
3! units per hour. A 20cwt. hammer during a typical night 
shift (9 hours) whilst making miscellaneous locomotive and 
marine forgings, such as connecting rods and coupling rods, 
brake shafts, piston rods, &c., from steel billets varying from 
about 10 in. by Gin. to 12 in. square, consumed 54 units, 
which, at 1d. per unit, would only cost 4s. 64. 


Pneumatic Power 
Hammer with Driving 
Motor Mounted on the 

same B:d-plate. 
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Electric Power Applied to Industry. а 


Il. Machine Cools and Engineers’ workshops. 


ib HE efficiency of a modern 
engineering shop, equip- 
ped with the most recent 
types of machine tools, is mainly 
based upon its output over a 
given period. A manufacturer, 
if promised an increase in his 
annual output of, say, 80 per 
cent. without any additional run- 
ning costs, would welcome the 
means whereby this desirable re- 
sult could be attained. Now it 
is at this point that the case for 
the electric motor needs empha- 
s's, and in its application to 
machine tools and workshops its 
value as a time-saver can be made 
abundantly manifest. The ma- 
jority of the great engineering 
works have already adopted the 
electric drive. This furnishes 
complete justification for the 
method, and bears out the con- 
tention of the electrical engineer that it provides the power 
user with the ideal agent for his purpose. E 
Further argument in this direction would be waste of energy, 
because there is not the slightest necessity to find excuses for 
the existence and employment of the electric motor. A greater 
knowledge of its good qualities is bound to lead to a wider 
practical appreciation of its merits, more particularly among 
that class of. power user which we have in mind at present — 
the engineer and small mechanic. 
Considering the question of the electric 
Small Shops. drive from the point of view of an engineer 
with a comparatively small number of 
machine toola in his works, it will probably be necessary to 
replace a siugle gas, steam or oil engine with a single electric 
motor. This method has been adopted in innumerable 
instances with complete success. It involves a minimum of 
capital outlay and is a concession to the advantages of a purely 
rotating power agent over a reciprocating one. The engineer 
is able the better to grasp the ultimate possibilities of the 
electric motor when it js introduced to him in this way. He 
finds it can be started and stopped with an ease that is child’s 
play by Comparison with his former engines. It will bear 
overloads for definite and indefinite periods, and if a main 
belt breaks and the load comes off, the roof is in no danger 
of lifting, Again, at the half-year a cast up of accounts will 
Probably show that not only has the motor reduced the cost 
CFF Еу СИРЕ 
MTISH ENGINE, BOILER 
London Office . 49, Queen Victoria Street, E.C. 


Motor Driven Drill. 
(Crompton & Co.) 
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& ELECTRICAL INSURANCE 


Electric Buffing 
Motor, shown open. 
The Buffing Wheels 
are not in position. 


‘Crompton & Co.) 


of power for driving the shop, but, more important still, it has 
increased, and perhaps greatly increased, its output. Group 
driving of tools is common enough in small shops, and although 
shafting and belt losses remain the same with the electric 
drive, the economies will be traceable to the more regular 
running of the motor and to its self-adjustment of the energy 
consumed to the load sustained. 

The world’s greatest engineering works have 
adopted electric driving mainly because of the 
enormous losses in transmission by belts and 
shafting with the steam drive. Exceptional care in lining shaft- 
ing and constant attention to bearings will reduce these losses 
in small and compact works to 30 per cent., but this may be 
taken as an exceptionally low figure ; in fact, far below the 
average. It is not difficult, in the face of such figures, to 
understand why electric motors are absolutely necessary to the 
engineering manufacturer. 


Belts and 
Shafting. 


Slotting Machine Gear.diiven by Motor on same Bas:-plate. 
(By Stirk & Sons and J. H. Holmes & Co) 


— . 


.. 65, Renfield Street. CO., LTD. 


Glasgow Office 
C. Standard Chambers, Nevlile St 


Newcastle office 


DYNAMOS, MOTORS, ENGINES, BOILERS, PIPES, &c., Insured, Inspected and Tested. 


PLANS AND SPECIFICATIONS PREPARED. 


SUPERVISION DURING CONSTRUCTION. 


Chief Engineer: MICHAEL LONGRIDGE, M. A., M. Inst. C. E., M.I.Mech.E. Elec. Engineer: LLEWELLYN FOSTER, A. I. I. O. E., A. I. E. E. 


Seeretary : EDWARD MOSS. 


SUPPLEMENT to The Electrician," December 14, 1906. 


Gear-driven Lathe with Motor mounted on Headstock. (By Archdale 
& Co., and J. H. Holmes & Co.) 


We may mention at this juncture that, because of his 
training and experience, the engineer has more quickly 
grasped the advantages of increasing the general efficiency of 
his works, and it is for this reason that he is the greatest 
user of the electric motor to-day. But just as he has been 
instrumental in breaking down prejudice against the large 
electric motor as a substitute for the large steam or gas engine, 
so also has he substantiated the claims of the electrical engineer 
for small motors to take the place of line shafting and belts. 


Unquestionably the ideal drive for the 

OA а machine tool is an electric motor forming 

part of the tool itself. Slowly, but surely, 

this method is gaining ground, and as its | 
advantages and economies become better 
known, it will undoubtedly be generally 
adopted. The conversion from belt and 
shafting is being effected by way of the 
large tool. Boring mills, planers, lathes 
and drills have been built up in sizes 
which preclude any other method of driv- 
ing than by electric motor. Gradually 
the smaller tools are being treated in the 
same way, and at the present time tool 
makers are actually adapting their designs 
to accommodate the single-driving motor. 
This will be evident from the illustrations 
which are included in this article. The 
tendency is in the direction of the motor- 
driven tool, no matter what its function, and 
as the demand for such “electric tools” 
increases, so will their cost be reduced. 
Obviously, а modern tool fitted in this way 
with an effieient driving motor will be a 
valuable asset in an engineering works. Its 
output can be adjusted within wide limits, 
the motor can be run when required only, and 
when not in use will not take any power. 
Being designed and built for u:e with the 
electric motor, its efficiency will be greater 

than if the motor had been introduced as an 
afterthought. This movement in the direc- 
tion of tool “electrification” is sure to in- 
fluence the conduct of small engineering shops. 
The proprietor, if he is any way enterprising, 
will seek to introduce new tools, and may 
find in certain instances that only those 
fitted with motors are available. Unless he 
has previously introduced electric driving, he 
will be unable to reap the benefit of em- 


ploying such improved forms of tools in 
his works. 


— 


134. 


On grounds of cost the individual motor drive cannot always 
be employed wholesale with very small tools, but the larger 
designs of lathes, boring mills, drills, &c., should each be fitted 
with its own motor. Power distribution by means of cables and 
wires involves the most trifling loss in transmission, and a 
system of separate motor drives confers great flexibility upon 
the operation of a workshop. 


Buffing Motor shown Closed. (Crompton & Co) 


The application of individual motors to 
machine tools has been marked by great im- 
provement in means of transmission. Belts 
are still widely used, and are convenient when a machine 
formerly driven from. shafting is to be operated by an inde- 
pendent motor. In such ease the motor is placed on the 
foor or fixed on the wall or ceiling, and the original pulley 


driven by belt direct. The most important changes have, 


The Motor 
Drive. 
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DUCDILUS PATENTS. 
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Movable & Extensible Fittings 


AND 


Automatic Double-Pole Switches. 


JOHN DucpiLL «Co. 


FAILSWORTH, nr. Manchester. 


Elec. ric Breast Drill, as used for Bench Work. (Consolidated 
Pneumatic Tool Co.) 
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One of the 4 
v lee, mort weil ap 
plications of the 
electric drill is in connection with 
a form of supporting pillar which 
can be magnetised and made to 
adhere to the metal being worked 
upon. The base of the pillar is 
fitted with an electromagnet, the 
“pull” of which can be designed 
to suit the class of work done. For 
very heavy drills the pillar can be 
made to “ stick to a metal plate, 
in a horizontal position, sustaining 
its own weight and that of an 
average workman in addition. 
This method dispenses at a stroke 
with all clamps and adjusting bolts, 
because the drill pillar can be 
placed up the iron or steel work, 
the drill accurately set in the 
punch mark and current switched 
on, when the pillar grips the metal 
so tightly that no pressure put 
upon the drill will force it from 
its position. 
Thousands of these portable Е Double Post Magnetic Drill Pillar and Е/ес!гіс Drill, ín use оп large girder. 
electric tools are to-day in opera- (Consolidated Pneumatic Tool Co.) 
tion, and wherever there is an 


electricity supply service they can be used at very low cost. of the electric drive and the use of portable electric tools. Not 
The smaller patterns will operate from an ordinary lamp infrequently severe competition for business will prevail and 


\ 


holder, so low is the energy consumption. the enterprising engineer will meet it—and successfully with 
Considered in a general way the average engineer's the modern machine tool electrically driven. 
workshop would derive much benefit by the employment The example set by large engineering works which are 


conducted on an efficient 
Е | scale almost entirely by 
ae ' the employment of electric 
| motors, should act in the 
nature of a guarantee 
that the small engineering 
shops now operated by 
steam, gas and oil, will, if 
electric driving is adopted, 
also reap material benefit 
by the change. 

In most large towns 
now there is an electricity 
supply system, and there 
are workshops of all kinds 
into which the “electric 
tool? might be profitably 
introduced. It is no un- 
tried thing and certainly 
no laboratory toy. For 
several years now, since 
the standardisation of elec- 
tric motors has been effect- 
ed, the number of. motor- 
driven tools of one kind 
and another has increased, 
and this has only traus- 

i pired because the most 
u | 29 | | arduous conditions of ac 
| | Single Post Magnetic Drill Pillar, in use vertically on large girder. tiveservice were complet ely 
Ж . Loot ey and successfully met. 
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apparently always been a good one, judging by the 

many designs in actual use and on the market. We 
have recently inspected (both at the makers’ works in Man- 
chester and in. London), a series of fittings which embody 
somewhat novel features, and which are, we are informed, 
the result of considerable experiment. These fittings are 
covered by Dugdill's patents, and are chiefly noticeable for a 
self-contained double-pole switch and cord absorber which 
may be adapted for pendant or bracket lighting. From 
samples of the fitting submitted to us we have prepared 
several drawings in which the main details of this switch are 
depicted. Referring to Fig. 1, different views of the D. P. 
switch and cord absorber will be noticeable. 


T* demand for adjustable fittings for electric lamps has 


venient reach—a simple pull lights up the room and a simple 
lift switches off. There is no need for casing and wires down 
to a switch, although a master switch at the bedroom door could 
be used if desired. The object of the device is to provide a 
means of lighting a pendant lamp when the cord is pulled down, 
sy, to throw light on a table or bench and to extinguish it 


Side View of Barrel 
showing Spring Contact. 


Plan View of Barrel 
in Porcelain Box. 


Side View showing 
Barrel Spring Adjustment. 


Fig. L—Views of Automatic Switch and Cord Absorber. 
when it is again raised out of the way. This is accom- 
plished by an ebonite drum, E, mounted on a spindle 
and controlled by an internal spring. The flanges of the 
drum are deep enough to admit of the flexible cord, which 
5 Wound and unwound upon it, from leaving the barrel. At 
the free ends of the flexible the lampholder is attached, and 
the other ends are brought under binding screws, embedded 
in the rims of the flanges on the ebonite drum, where they are 
in connection with hard copper tongues, CC, one on each flange, 
bent over to lie parallel with the flange but to clear it by 
almost a iin, Covering the outer side of this tongue is a strip 
libre bent to the shape of the tongue and fixed closely to it. 
twill be seen that the inner side of the tongue is left un- 
чушш, and in revolving with the barrel may make connec- 
mg any metal directly in its path. A porcelain box is 
m үлеп the switch parts, the box being cylindrical, 
Маа i rectangular recess in which the winding drum 
the à 10 the sides of this recess, facing the flanges of 
Tum, are fixed two copper springs, QQ, annular in 


For a bedroom 
light this form is specially useful. The lamp being within con- 
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Adjustable Electric Light 


lings. 


shape, but having inwardly projecting pieces by which tl 
are held in position. The outer edges of these springs are f 
of projections and can be traversed by the tongues overhang’ 
from the edge of the flanges, A gap about lin. across is « 
out from the springs at a point opposite the bottom of the b 
and the ends are bent away from each other, as will be se 
in the plan view (Fig. 1) at SS. A side elevation also sho 
the springs as they appear against the face of the flan; 
though of course they are not fixed to it, but to the por 
lain box. Each spring is in connection with the incomi 
wires, the terminals being at TT, 

The result of this combination of parts is that the barrel, 
revolving in the direction corresponding to the downward p 
of the cord, carries the contact tongues CC round the sprin 
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CET SARA Fig. 2.-- Detail 
Recess Pattern NS 74 Ball and Sock 
* * Fitting, 


QQ so that the inner sides of the tongues make connectic 
with the fixed springs and light the lamp. When the barr 
is revolved counter to this direction, partly by the raising 
the lamp and partly by the barrel spring, the tongues no 
travel with their insulated sides presented to the springs QQ, i 
that the circuit is immediately broken. Only a slight pull 
needed on the cord to complete the circuit again. The weigl 
of the fitting is balanced against that of the spring inside tl 
barrel by an adjusting screw, B, which can be notched up ‹ 
down to give the required tension. The fitting remains in an 
position when once set. | 
The fitting can be used on 250 volt circuits, and to safeguar 
against all risk of arcing or short-circüits the porcelain box 


Fig. 3.—Detail of 
Special Knuckle Joint 
for Brackets, &c. 


eapped with a hood having projections which act as shield 
between the current-carrying parts of the fitting. This i 
shown in the drawings. | 

The same device is arranged with a ball and socket, the bal 
being at the end of a long tube through which the flexible cord 
passes. This arrangement admits of the light being movec 
anywhere within a circle swept by the tube and represented 
by its particular length. The flexible cord with lamp attached 
can then be drawn down to any desired position, an internally 
coned wooden bush in the end of the tube ensuring freedom 
from chafing of the insulation. The tension on the ball joint, 
which has a very large diameter, can be adjusted by screwing 
the ornamental cover up or down as required. This will be 
clear from Fig. 2. This special fitting can be used in practice 
for pendants, bench lights, standards and brackets. 
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Another interesting feature of Dugdill's patent fittings is a | 
knuckle joint for swing brackets. A detail of this is shown m 
Fig. 3. It will be seen that the two tubes to be jointed are 
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Workshops and showrooms within a few minutes' walk of the Offices, where 
PNEUMATIC and ELECTRIC TOOLS can be seen in operation. 


Extensible Pendant with Ball-socketed Extensible Pendant with 3-Light 


Р spread at the ends, and so mounted on the knuckle pin that 

1SOf) W an the motion is independent of the pin, which passes through a 

tube on one of the spread ends, and therefore there is no 

UNITED ELECTRIC LIGHT CO, Ltd. tendency for the nut to slack back. The faces of the rubbing 

36:37, Queen Street, Ch id parts are always in contact, and the friction is between each 

55 of them, not between the tube and the clamping nut and 
LONDON. E. &. 


Telegrams : EDISWAN LONDON. Telephone Nos. : 925 BANK. 4 Lines. washer. The flexible М ord in the tube is given ji turn round 
the centre tube, which acts as a stretcher or distance 


46 T piece, and no amount of turning of the knuckle will А 
put any strain on the cord. The knuckle can be fitted to 
ROY AL FD | SW AN swinging brackets for any desired number of lengths, and in 
; every case brackets are supplied ready wired, so that there is 


LAM PS. no trouble experienced with threading flexibles through the 

tubes. At the back of the wall plate of the bracket is fitted a 
BRITISH MADE THROUGHOUT: porcelain terminal base into which both the leading-in wires of 
FIRST in 1823. STAND ALONE v 1906; the flexibles are connected. 

A particular advantage of this construction is the high co- 
efficient of friction—a constant friction—whereby the bracket: 
arm is sustained in any position. There is no tendency 
to slacken as all the friction is between rigid members. 

h Another fitting is also made for use with pendant or bracket 
1 la 222 holders. It comprises à short length of bent tube fitted at 
Maximum 1 Minimum one end with a капек] joint аз described above and at the 
Li ht 25 | А other with a swivel bayonet socket which allows of the lamp 
Int. LAC Cost. being turned full 860 deg. through a complete circle. With 
| V j this combination of joints the light can be placed in any 

required position. 

It will be gathered from the text and illustrations that the 
Dugdill patents cover a complete line of adjustable fittings, 

| which, if used either separately or in combination, will afford 
THE BEST AME wide degree of adjustment of any particular light. The 
designs are marketed by J. Dugdill & Co., Failsworth, near 


| m 
AND CHEA PE ST iN тне END, Manchester, who are also the manufacturers. 
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Hiah-Cension Instruments. 


N view of the exten- 
sion and develop- 
ment of three-phase 

work, especially in con- 
nection with mining 
engineering, a short 
description of electrical 
instruments suitable for 
this work,and especially 
in regard to high- 
tension supplies, will be 
of interest. In design- 
ing modern switch gear 
to deal with high-ten- 
sion distribution, the 
most satisfactory and, 
in fact, universal practice is to use remote control, so that 
the whole of the instruments and other gear mounted on the 
switchboard are practically at earth potential. 

In connection with high-tension instruments the arrange- 

ment made would be divided into two classes, consisting of 


N. C. S. Standard Switchboard 


Instrument. 


cx 


Details of Terminal of Oil-Cooled 
Current Transformer. 


instruments on one hand and the transformer on the other. 
Special care and attention have been given, in the caso of the 
„N. C. S.“ type of high · tension instruments, to the design of both 
these factors. The instruments are of the soft iron pattern and are 
fitted with an improved form of air damping to make them dead 
beat. In the design of the working parts great care has been 
taken so that the minimum effect due to variations in wave 
form and periodicity is obtained. The instruments are 
mounted in iron cases, and in general appearance are as shown 
m our illustration. 

In connection with transformers, these are of two kinds. 

he current transformers, which are used as a protection 
to preclude any possibility of the high-tension current coming 
Ш contact with the instrument, and also to take advantage of 
the fact that considerable economy in copper can be effected 
by placing the transformer direct in the high-tension circuit, 
and running only light leads from the transformer to the instru- 
ment. The “ N. C. S.“ current transformers are made in three pat- 


Oil-Cooled Current Transformer. 


terns, the first being an open type for circuits up to 600 volts in 
pressure, the second an enclosed type, as shown in the illustra- 
tion, for circuits up to 7,000 or 8,000 volts, and the third 
of a larger size with larger insulators, for circuits above 
7,000-8,000 volts. 

In the case of the two last-mentioned transformers, these are 
of the oil-enclosed pattern, arrangements being made for the 
convenient introduction of the oil into the case. ‘They are so 
arranged that, independent of the current carried in the 
primary of the transformer, the secondary current is univer- 
sally 5 amperes. These transformers are fitted with an extra 
terminal, so that the whole case and one end of the instru- 
ment winding can be put to earth. 

Special attention has been given to the arrangement of the 
terminals also, so that the whole of the connections are com- 
pletely covered in the special porcelain insulators shown in the 
figure; at the same time simplicity in connecting and discon- 
necting is obtained. The end of the high-tension cable is 
sweated into the socket C, which is then placed inside the 
contact S. The insulator cover is then placed over this and 
screwed down until the socket is satisfactorily gripped and a 


Air-Cooled Current Transformer for 
Bus Bar use. 


good connection made. The end of the socket is slightly 
coned so that it will enter easily. | 

In connection with pressure transformers which are used 
directly to reduce the pressure to either 100 or 200 volts, as 
may be most convenient, care has to be taken to make 
these of sufficiently ample design to ensure that no drop takes 
place when working the instrument. In cases where watt- 
meters, voltmeters, and possibly synchroniscrs, all have to be 
worked from the same pressure transformer, а larger one, aud 
of greater output, is supplied. The « N.C.S." voltmeters oy 
arranged to work with a consumption of power of 5 watts, an , 
the transformers being designed во as to give а good efficiency, 
the consumption of power is kept as small as possible. d 
transformers are also made of three different patterne, in the 
eame way as the current transformers suppl ied pu p s 
limiting voltages. In every case а specially 57 à ae MA 
safety is allowed, and the transformers can be : e мя 
design of high-tension fuse which can be mounted on р. 


both during the normal hours of darkness and at times 
of cloud and fog, that the matter of its carbons comes 
almost naturally to mind. Solid and cored carbons, now so 
widely used for open and enclosed lamps, are familiar enough 
to be passed over without comment. Large quantities of 
these are annually imported into these islands from abroad, up 
to 20,000,000 ft., according to estimates, out of a total of 
30,000,000 ft. consumed, so that the home consumption 
reaches quite considerable. figures. Methods of manufac- 
ture of these carbons are now practically standardised, 
hence the severity of the competition, and it is possible 
to produce in enormous quantities at very low rates. The 
General Electric Co. (Ltd.) at its Witton carbon works has 
endeavoured for many years to supply the home market, but 
since the opening of its factory prices have fallen so low with 
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Carbon Manufacture. _к.. 


A T this time of year the arc lamp is so often in commission, 


hold out, and, despite the severity of competition, has not 
altered the quality of its carbons in any way. Without in the 
least entering into the vexed question of tariffs, it should not 
be difficult for the home consumer to give preference to the 
British product, seeing that the prices are to all intents and 
purposes the same. 

Having made a name for its ordinary carbons, the company 
is also entering the field with a flame carbon, which they state 
has no metallic core and which can be put on the market at 
prices below those now prevailing. Fuller details are not at the 


moment forthcoming, but it is worth recording that in spite of 
the uphill struggle the company has had in the introduction of 
its ordinary carbons it is still prepared to meet such competition 
as is likely to ensue with the employment of, carbons of quite 
a different composition. In conjunction with its new flame 
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CUTTING AND GAUGING CARBONS. 


the imported article that it is difficult to do more than obtain 
about one-third of the business done in arc lamp carbons in this 
country. We are informed that the works in Birmingham are 
quite equal to furnishing all the supplies demanded by the 
home market. The plant installed is the best of its kind and the 
materials used are also of a quality which ensures a thoroughly 
homogeneous product. We have frequently referred in the 
columns of The Electrician to the method of manufacture 
adopted and to the plant installed at these carbon 
works, and we also published a very full description of the 
works in the issue of March 16, 1906, to which we refer in- 
terested readers. The conduct of the works has doubtless 
been a matter of some surprise to Continental makers of car- 
bons who are able to sell in the British market at prices, so 
we are told, below those prevailing in the country of manufac- 
ture, The General Electric Co. has, however, continued to 


lamp, the “ Angold,” which we described last month, these new 


POINTING CARBONS, 


Views in the General Electric Company’s Carbon Works at Witton. 


carbons are being thoroughly tested and we may shortly be 


able to give information regarding their burning qualities and 


the character of the light they produce. The flame lamp having 
become so popular, it isa matter of some consequence that 
carbons for its use should be almost entirely obtained from 
abroad. It would appear that the home maker should at least 
be given sufficient support to ensure his being able to supply 
the bulk of the demand should necessity arise. The cost of 
flame carbons may, however, yet be reduced by such activity 
at the Witton works as will secure for the General Electric Co. 
its fair share of orders in the home market ; sufficient, at any 
rate, to encourage the company to proceed with its experiments 
in this direction. Electrical engineers are all greatly interested 
in the future of the flame lamp, and they should accordingly 
extend practical sympathy to a movement which has the 
improvement of this excellent illuminant in view. 


P y 
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WINDOW & PICTURE LIGHTING 


Кыл AP Ee eS 


. » NEW SYSTEMS FOR . , 


Shop Window and Picture Cighting. 


“WONDERLITE” 
———À— oe 

Represents the Perfect Reflector. Perfect Insulation Assured. 
А 12 c.p. nominal gives 65 c.p. actual. Fittings are Interchangeable. 
The Reflector is Untarnishable. Lamps are easily removed. 


" WONDERLITE" challenges comparison with 
other Systems of light distribution. 


: ed “ PIKSHERLITE” 
L The neatest System yet shown. . Perfect Insulation Assured. 
Easily arranged for Picture Galleries. Adaptability of fitting to angle of 
Convenient arrangement of Wiring. light required. 


THE IMPROVED ELECTRIC SUPPLIES, Lro, 
7, GREAT NEWPORT STREET, LONDON, W.C. | 


“ WONDERLITE.” “ PIKSHERLITE 


"THE ELECTRICIAN" ELECTRICAL TRADES DIRECTORY & HANDBOOK 


os 


REMARKABLE TESTIMONY. 


The Publisher of the Bra Buug Boox has received from time to time numerous 
| testimonials regarding the general completeness and accuracy of the information 
and of the names and addresses which appear in that publicaton. 

One of the latest testimonials to band is a statement by the I. T.E. Electric Co., 
of 20, Great Russell.street, London, W.C., to the effect that the company sent out 
nearly 4,000 trade circulars, addressed from the last (1906) issue of the Bre BLUE 
Воок, issued at tue beginning of February, and that not one of these circnlara was re- 
turned through the post as undeliverable. (The testimonial was given in August, 1906.) 
———————— нене: 


| 
©» 


А few weeks back а somewhat similar testimonial was given by another firm 
who had selected from the list a large number of names for circularising, and 
only one of the circulars had been »eturned as Gone away, left no address," all 
others having reached their intended destinations, 

The Publisher of the Bro BLUE Book claims that this is remarkable testimony 
to the accuracy of the DraEcronx, which has now been in circulation for six months. 


1907 EDITION NOW IN PREPARATION. 
ee eg ee, | 


The BIG BLUE BOOK. 
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B. C. B. Enclosed Arcs. 


HE enclosed are lamps of the 
British Thomson- Houston Co. 
are manufactured for both 

continuous and alternating current 
circuits and for operation on the 
various voltages now adopted in 
different parts of the country. The 
continuous-eurrent lamps are made in 
three patterns—(1) with line and 
substitutional resistances inside the 
lamp, (2) with self-contained substi- 
tutional resistance and external line 
resistance and (3) with self-contained 
line resistance only. All these will 
burn two in series on 206 to 250 volt 
circuits, and the first and second five 
in series on 500 to 600 volt circuits. А twin carbon lamp 
is also made for 200 to 250 volt circuits, and its use is 
recommended in districts where the supply pressure has been 
changed from 100 to 200 volts. It can be substituted for the 
old lamp without any change in the wiring. The alternate- 
current lamps are made for both high and low voltage circuits 
and an auto-transformer with choking coil are combined in one 
coil and placed in the lamp top. Where a short lamp is 
imperative the transformer can be placed external to the lamp. 


Detail of Carbon 
Holder. 


Compensator for 
A.C, Lamp. 


Enclosed Lamp with 
Concentric Diffuser. 


Resistance for 
С.С. Lamp, 


The constructional details of these lamps make for simplicity, 
accessibility and steady running of the controlling mechanism, 
and no sliding contacts are used in either pattern of lamp. A 
speciality is made of a concentric light diffuser with opal glass 
lower shade (sec illustration), which is particularly well suited 
ior drawing offices, laboratories, shops and other interiors 
B.T.-H. lamps are, so the makers state in their latest list, in use 
for street lighting in many important towns and also in 
several extensive railway yards, notably that of the North 
Eastern Railway Co. at Newcastle. 


Manutaeturing Dotes. 


heating purposes there is a greater tendency to adopt 

one or other of the patterns of heating devices on 
the market. Messrs. O. C. Hawkes (Ltd.), of London and 
Birmingham, are introducing a series of standard designs in 
electric stoves for domestic purposes which 
act on the convection principle. They claim 
that an average room in a private house can 
be heated by using their stoves with an expenditure of 1 unit 
per hour ; also that 10,000 cubic ft. of air per hour is sterilised 
and purified and heated up to 400 deg. before leaving the 
stove, In a series of artistic pamphlets issued by the firm 
full details of these stoves are given. From the illustrations 
they are of attractive design, and have every appearance of 
neatness and compactness, The prices range from a reason- 
ably low figure to almost any sum desirable. 


Wi the reduction in prices of electrical energy for 


Electric 
Stoves. 


ä ——— 0 — 


There is a field for the small electric welder in certain manu · 
facturing processes, and probably if the principle were better 
known it would be more readily applied by 
the manufacturer. The Prescot welder, as 
exploited by the British Insulated & Helsby 
Cables (Ltd.), is designed to weld iron and steel rods up to 
iin. diameter, brass up to ү; in, diameter, and copper up 
to gin. diameter. Bars and strips of equivalent cross- 
section ean also be welded. In their own works the com- 
pany has 22 welders at work. Au alternate current is 
used and the transformer employed to increase the current 
and reduce the voltage is contained within the compass of the 
complete welder. As an instance of the cost of operating one 
of these welders the figures for No. 6 may be given. The 
total weight is 320 lb., and copper, brass or steel wire 

With 0:400in. copper wire one weld 
par minute can be made. The power 
required is 8H.P. for seven seconds per 
weld, or with energy at ld. per unit less 
than ls. 6d. рег 1,000 welds. The weld is 
evidently soundly made, judging by the 
following figures. A jin. diameter soft- 
drawn brass rod with the weld filed down 
was subjected to a stress of 2, 200 Ib., and 
the fracture occurred біп. from the weld, after the 
sectional area of the rod had been reduced 4 per cent. 
The rod was subsequently bent on itself at the weld with- 
out injury. We shall probably give fuller details of this 
welder in an early issue. 


Electric 
Welders. 


can be welded. 


A new pattern arc lamp is being intro- 
3 duced by the Union Electric Co., Park-street, 
Southwark, S. E., under the name of the 
Kohinoor. It is a small size lamp, 214 in. over all, burning 
30 hours with 112in. of carbon, either singly on 100-120 
volts or two in series on 200-250 volts. The makers claim an 
efficiency of twice that of enclosed arc lamps, and thoy also 
state that a pure white light is emitted by the lamp. The 
waste end of the upper carbon is used when trimming the 
lamp in place of a new lower carbon for the next burning 
period. The parts are all interchangeable, and the insulating 
materials employed are porcelain, mica and glass. The lamp is 
suitable for banks, offices, warehouses, hotels, showrooms, 
factories, wharves, &c., and its maximum candle-power is 1,000 
or 700 mean, measured with globe on. 
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AT length the prospectus of the Victoria Falls Power Co. 
(Ltd.) has been issued, and simultaneously there has dis- 
appeared all effective opposition, for the simple reason that 
the Company have not only made terms with the Vereeniging 
Company, but are acquiring the Rand Central Electric Works. 
The Victoria Falls Power Co. will, therefore, be in the happy 
position of the sole agent for the supply of electrical energy 
for general power purposes on the Rand. With a foresight 
that is not unnatural the prospectus has been issued eo that 
the subscription list will be closed before the technical Press 
will have had an opportunity of offering any criticism upon it, 
and therefore any remarks that may now be made will be of 
no interest to those wishing to consider the question of in- 
vesting their capital in the proposed scheme. | 


| Tux share capital is fixed at £3,000,000, and for the present 
it will consist of £625,000 in debentures, issued at 95 per cent. 
and bearing 5 per cent. interest ; £625,000 in preference shares, 


and £1,000,000 in ordinary shares,allof 21 each. The debentures 


have already been guaranteed, subject to a full allotment of the 
present issue, and are evidently to be taken up by German finan- 
ciers to enable thé Allgemeine Elektrizitäts Gesellschaft to carry 


out the contract for the preliminary steam station of 24,000 н.Р. 
‘The preference shares are entitled to a cumulative dividend 


of 6 per cent. per annum in priority to the ordinary shares, 
after which they are entitled to share pro rata with the ordi- 


nary shares up to a total dividend of 10 per cent. The whole: 
of the million ordinary shares are to be allotted as fully paid to 


the promoting syndicate, which will also receive £120,000 in 
cash. Of the latter, £95,000. will go to the British South 
Africa Company. 

THE prospectus is accomipanied by a report drawn up by 
Sir Douglas Fox and Partners to the effect that 8 per cent. 
per annum on the present issue of preference shares may be 


expected. Since no details are given showing how this result 
‘has been obtained; it is a pity that the promoters have not 


seen fit to réassure the public by having a report made by some 
independent expert. Owing to lack of details it is impossible 
to criticise in more than a general way. Much is being made 
of the fact that the Company will now have two generating 
stations already in operation from which a definite income will 
at once be available. Although no doubt this is a very desirable 


state of affairs, it has little or no bearing upon the great 


problem of transmitting power commercially from the Victoria 
Falls, In order to do this effectively, from the commercial 
point of view, it is necessary to save cost in working or in 
capital by these hydraulic works over the minimum costs that 
are possible in a steam station on the Rand. Coal being cheap 


‘on the Rand, steam stations can be worked at a satisfactorily 


low figure if they are suitably placed as regards water supply. 
It is, therefore, necessary to consider what can be set off against 
these favourable conditions by adopting a hydro-electric station. 
It seems not unlikely that the actual work at the Victoria Falls 
may be carried out more cheaply than is often the case in 
utilising water power. With a moderate length of line, there- 
fore, there might be a considerable saving, but with a line 
700 miles in length the case is very different; and this trans 
mission, which in itself would afford a sufficient problem for 
most people, is to be supplemented by two reserve stations, 
one being steam-driven and the other hydraulic. If these 
reserve stations are to be of any value they must beable to supply 
practically the whole output. If, on the other hand, the:r 
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capacity is not so large they become more or less useless as à 
reserve, and it becomes necessary to duplicate the transmission 
line. Stress has been laid upon the good load factor and its 
improvement by the hydraulic accumulator station, but it 


must be remembered that these advantages apply equally to 


steam generation ; a steam station might even run à hydraulic 
accumulator station, very possibly with greater advantáge 
than in the case before us. But it is useless to improve 
load factors if it costs a great deal to do so. In any 
case it would seem that the capital involved per horse-power 
becomes hopelessly high. Sir ALEXANDER KENNEDY places 
the expenditure at not less than £100 per horse-power, as 


County Council. 
remembered that capital cost is not ‘everything, although 


are feeling to some extent the increasing competition of the 
motor omnibus, which may account for the note of satis- 
faction in Mr. CAMPBELL SWINTON’S recent address to 
the Society of Motor Omnibus Engineers, In this ad- 
dress it was pointed out that the motor omnibus is doing 
a great deal more in the way of carrying passengers per 
unit of capital than is being effected by the London 
We think, however, that. it should be 


extremely important, and that tramways carry passengers at 


lower fares than do omnibuses. What, however, is of con- 
siderably greater importance is that, whereas à tramway pays 


the cost of the suggested new steam station. The promoters 


compared with £20 per horse-power for a steam station, and 
even if it were only half this figure the scheme would appear 
commercially impossible. | 


for the construction and maintenance of a large part of the 
roadway, and local rates in addition, the motor omnibus makes 
no corresponding contribution. With the ever-increasing 
motor omnibus traffic it is doubtful if this state of things can 
continue for very long, for the wear and tear of the roads 
by such traffic must be very considerable. It is, therefore, 
scarcely reasonable that money should be earned in this 
way without a contribution by motor omnibus companies 
towards the maintenance of the roadway. 


poe 


Ir will be noticed that the debentures which are being taken 
up by the German financiers cover what must be practically 


are only taking the ordinary shares with a comparatively small 
sum in cash, and such shares must be taken as a guarantee of 


good faith, for they will carry no dividends until the preference 
shareholders have received their reward. The preference 
share capital is, of course, quite insufficient to carry out any 
serious work in connection with the Falls. We presume that 
it will be used as working capital and for preliminary work, 
and possibly something may be done in connection with the 
hydraulic accumulator station, for the idea of which, by the 
way, the company is giving 100,000 ordinary shares to acquire 
the rights in Rhodesia and the Transvaal. It will therefore 
be apparent that the British public is being usked to sub- 
scribe capital for work which will provide little or no assets, 
and, from all we can judge, practically no dividends. 


should come in for some criticism in the House of Commons, 
but we should scarcely have expected the suggestion to come 
from Sir EpwarD Sassoon that the matter be referred to a 
Select Committee. His idea that the Convention is an instru- 
ment for impeding progress is no doubt quite popular, and his 
remark that an inventor will not be able to get his patent used 
until every single State in the Convention agrees to it is charac- 
teristic. Mr. SYDNEY BUXTON, however, is quite confident that 
the Convention is satisfactory; so much so that he is perfectly 
prepared to have the document and its clauses investigated 
by a Select Committee. As to whether any good will come 
by so doing, this is very doubtful, for, as Mr. BUXTON remarked, 
the subject bristles with details unfamiliar to members of 
Parliament. That, however, is of no importance to our legis- 
lators. With some of these points we deal in another column, 
and in the present issue will also be found a copy of the 
Service Regulations, which are of considerable interest. 


— — 


THE move of the London County Council to secure some 
control of the motor omnibuses in London will scarcely be 
received with favour, and we trust it will not meet with any 
success, for no true progress can be expected by placing one 
competitor in the hands of another.  Doubtless the Council 


— QU — p — 


University College, London.— Among the special courses of 


lectures for teachers which have been arranged at Univer- 
sity College, in conjunction with the Education Committee of 
the London County Council, is one by Prof. Trouton on “ The 
Principles of Electrical Science during the past 150 Years,” 
commencing on January 19th. 


Gas Lighting in Trains.—In his Board of Trade report on 


the accident which occurred on the Great Northern Railway 
at Grantham on September 19th Lieut.-Col. von Donop says 
he considers that the outbreak of fire after the derailment 
points, as previous accidents have already done, to the unsuit- 
ability of gas as an illuminant for railway vehicles. 


The Rand Central Electric Works.— With reference toa 


remark in a letter from Mr. H. Wilson Fox, which has appeared 
| in the daily Press, to the effect that although the Rand Central 


; : . -| Electric Works (Ltd.) had made statements during the last six 
IT is only natural that the Radio-telegraphic Convention 


months that it was placing orders, so far nothing had happened, 
our attention has been drawn to the fact that an order for 
turbo-generators of a total capacity of 7,500 H.P. has been 
placed by the Rand Central Electric Works (Ltd.) with Mesers. 
Siemens Bros. Dynamo Works (Ltd.). 


Personal Sir Francis J. S. Hopwood, K.C.B., K. C. M. G., 
Permanent Secretary to the Board of Trade, has been appointed 
Permanent Under-Secretary of State for the Colonies, in suc- 
cession to Sir M. F. Ommanney, G.C.M.G., who retires on 
lóth prox. During his connection with the Board of Trade 
Sir Francis Hopwood has had a great deal to do with electric 
lighting and we have to thank him for much courtesy 


extended to ourselves in connection with inquiries regarding 
electrical matters. 


British Association.—The following will be the presidents 
of the various sections at next year's meeting of the British 
Association at Leicester: A (Mathematics and Physics) Prof. 
A. Е. Н. Love, F.R.S.; B (Chemistry) Prof. A. Smithells, 
F.R.S.; C (Geology) Prof. J. W. Gregory, F. R. S.; D 
(Zoology) Dr. W. E. Hoyle; E (Geography) Mr. George G. 
Chisholm ; F (Economics) Prof. W. J. Ashley ; G (Engineer- 
ing) Prof. Silvanus P. Thompson, F.R.S. ; H (Anthropology) 
Mr. D. G. Hogarth; I (Physiology) Dr. A. D. Waller, 
F. R. S.; K (Botany) Prof. J. B. Farmer, F.R.S.; and L 
(Educational Science) Sir Philip Magnus. 


Cable Interruptions. Dete of Interruption. 
Tarifa — Tangieeee r Jan. 18, 1904 
Garachico (Teneriffe) Santa Cruz de la Palma July- 12, 1906 
Môle St. Nicholas — Port au Prince............ Aug. 16, 1906 
Grand Canarv— Lanzarote Sept. 18, 1906 
Paramaribo— Cayenne Nov. 27, 1906 


Fort de France Paramar ibo Dec. 17, 1906 
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The Engineering Standards Committee. —A very convenient 
table of British Standard Serew threads has been published 
by the Engineering Standards Committee. This is issued either 
in pamphlet form or mounted on card and varnished. The 
table is divided into threo parts dealing with British Standard 
Whitworth threads from } m. up to 6 in. full diameter; British 
Standard fine screw threads for the same diameters and 
British Standard pipe threads, from jin. to 18 in. nominal 
bore of tube. The tables now available in the above forms are 
reprinted from Reports Nos. 20 and 21 of the Engineering 
Standards Committee. 


New Submarine Cable.—The  Elektrotechnische Zeitschrift 
states that a new single-core submarine cable has been laid 
between Cuxhaven (Germany) and Arendal (Norway) in addi- 
tion to the three-core cable laid in 1879 between Hoyer (Sylt) 
and Arendal. The new cable, which is about 400 miles in 
length, has been designed to deal with the entire traffic on the 
route in case of an interruption in the old cable. Its copper 
weight рег km. is 44:015 kg. (175 Ib. per nautical mile), the 
weight of the insulation amounting to 48:906 kg. per km. 
(194 lb. per n.m.) The cable is operated on the German side 
direct from Hainburg through an overhead line. 


University Oollege Engineering Society.— At a meeting of 
the Engineering Society, University College, London, on 
Tuesday, December 11th, a Paper was read by Mr. J. S. 
Westerdale on ** Mercury 8 Lamps.“ The chair was 
taken by Dr. J. A. Fleming, F. R. S. The Paper dealt with 
the general phenomena of the mercury arc, with various 
methods of starting the arc, and after describing commercial 
types of the lamp concluded with a description of alternating- 
current lamps and rectifiers. The Paper was illustrated wit 
experiments and lantern slides, and by the kindness of Mr. 
C. O. Bastian, who was present, several.types of his lamp were 
exhibited working. 


Electrification of Railways in Italy.— According to the 
Blektrolechnische Zeitschrift, considerable progress is being made 
in the electrical equipment of existing steam railways in Italy. 
The contract for the equipment of the line through the Giovi 
tunnel on the Milan-Genoa line, about 51 miles in length, 
has been awarded to the Westinghouse Company. The total 
cost is estimated at 6,000,000 lire (£240,000). Another line 
soon to be electrified is that through the tunnel under the 
Appenines between Savona and St. Giuseppe, the equipment 
for which will be supplied by Messrs. Ganz & Co. of Buda- 
Pesth. The Italian State Railways are also considering the 
introduction of electric locomotives in the sections Turin- 
Modane and Pistoia-Poretta on the Florence-Bologna line. 


British Weights and Measures.— With reference to the note 
on p. 280 of The Electrician of December 7th announcing the 
decision of Messrs. Willans & Robinson to partially abandon 
the metric system, we have received a letter from the Decimal 


Association pointing out that there are several well-known 


firms in this country who have by no means regretted adopting 
the metric system. These include the British Electric Plant 
Co. (Ltd.) and the British Xylonite Co., in addition to Messrs. 
Kynoch who are now undergoing the change. Regarding the 
proposition of forming a new decimal system based on non- 
metric units, it is pointed out that a German committee con- 
sidered that question in 1861 and reported against it, notwith- 
standing the prejudice at the time against anything emanating 
from France. Similar opinions were also expressed by a Select 
Committee in this country in 1862. 


Wireless Telegraph Notes.—On the Pacific coast the Tatoosh 
station is in communication with the Farallon Islands, 750 
miles distant. A constant wireless service from the mining 
camp at Tonapah to San Francisco has been established. The 
Occidental and Oriental Wireless Telegraph Co. is erecting 


stations at Sacramento, Fresno, Eureka, Portland, Spokane . 


ond Seattle, and it is expected that a service along the whole 
ength of the coast will soon be in operation. 

The Bombay Pioneer states that the experiments in wireless 
telegraphy carried out betweon Landi Kotal and Peshawar have 
Proved entirely successful, and have demonstrated the fact 


that the interposition of high mountains does not interfere 
with free communication between two places in a mountainous 
country. 

It is announced that wireless telegraph units are about to 
be formed belonging to the telegraph section of the Royal 
Engineers. Some of these will be stationed at Aldershot, 
Salisbury Plain and the Curragh Camp. 


Wireless Telephony.—Successful experiments in wireless 
telephony are reported to have been conducted by the Gesellschaft 
für Drahtlose Telegraphie between their station at Nauen and 
their offices in Berlin, a distance of 25 miles. The experi- 
ments were witnessed by several officials of the German Post 
Office, including Herr Snydow, State Secretary for Posts. The 
transmitting apparatus was mounted on the roof of a building 
70 ft. high, being itself a further 20 ft. in height. The micro- 
phone was, of course, within. the building. A Schloemilch 
receiver was used. Besides the conversations held with the 
Nauen station, communication was established with another 
office in Berlin about 8 miles distant. It is stated that war- 
ships fitted with the apparatus will be able to communicate 
telephonically up to a distance of about 30 miles, telegraphic 
apparatus being used for longer distances. The company hope 
soon to increase the distance covered up to 60 miles. 


Compressed Air as an Insulator.—An American patent has 
been obtained by Prof. H. J. Ryan for means of producing 
extremely high dielectric strength. The conductors are pro- 
vided with “minor” insulation of the ordinary kind, which 
immediately surrounds them. The electrical apparatus is 
mounted in a compartment capable of withstanding an ample 
pneumatic pressure. Air (or other suitable gas) is then intro- 
duced into the compartment under pressure sufficient to cause 
the density of such gas to rise to and be maintained at a point 
by virtue of which all air (or gas) confined within the com- 
partment has attained a dielectric strength ample to withstand 
the pressure to which the electric circuit thus insulated is sub- 
jected. For example, it is estimated that at a pressure of 
40 atmospheres the dielectric strength of the air should be as 
great as linseed-oil bond paper, at 18 atmospheres it should be 
as good as that of micanite cloth, and at 8 atmospheres it 
should equal that of melted paraffin or boiled linseed oil. 


The Postmaster-General and P.O. Officials.—It is announced 
that the Postmaster-General desires that official sanction be 
sought before an officer of the Post Office publishes any 
book based on, or containing matter derived from, official 
records or experience. In giving this instruction Mr. Buxton 
is anxious not to be understood as discouraging the 
publication of books on postal or telegraphic matters by his 
officers. He recognises that an officer who is so zealous in his 
profession as to undertake the study and trouble involved in 
authorship of technical works is likely to be a good and profit- 
able servant of the State, and that the books published may be 
of great assistance to other members of the service. At the 
same time it is evident that, where official material is used, 
questions may arise as to the advisability of publishing par- 
ticular documents or information ; the author may uninten- 
tionally imply official endorsement of views that are personal 
to himself ; or in publishing official information of a scientific 
character he may receive credit for work done by his colleagues 
and thus prejudice that cordial co-operation between colleagues 
which is manifestly essential. 


Annual Regimental Dinner of the Electrical Engineers 


(R. E.) Volunteers.—This dinner was held on Saturday last at 


the Criterion Restaurant. Col. R. E. Crompton, C.B, was in 
the chair, and among those present, in addition to the speakers 
mentioned below, were Sir Alexander Kennedy, Dr. R. T. 
Glazebrook, Prof. J. Perry, Col. Holden and Prof. Dalby. In 
replying to the toast of The Imperial Forces," Mr. Haldane, 
who was the guest of the evening, said that he considered 
that tho engineers of this country showed the capacity of the 
people of the land for bringing practical energy into naires 
with a grasp of principle. He spoke at some lengt D t : 
disadvantages of compulsory service, and upheld the value o 

a second line of defence composed of such men as he ar 
before him. Col. Sir Edward Ward proposed The Corps o 
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Local Section of the Institution of Electrical Engineers was held 
on Thursday, November 22nd. Mr. A, W. Whieldon, elec 
trical engineer to the Great Northern Railway Co. of Ireland, 
the chairman of the year, gave his inaugural address. He 
said it was usual in larger centres for the chairman to review 
the scientific engineering progress of the year, but he preferred 
to deal with the particular branch of his profession in which 
his work lay, for, indeed, he lacked the leisure for a wider out- 
look. In dealing with the complete electrical service of the 
Great Northern Railway of Ireland, comprising, as it did, 
the signalling, the lighting at Dublin and Belfast, and 
the Hill of Howth tramways, interesting problems arose. 
As a large part of the line was laid single, the staff system was 
of necessity used, and it was found that the passing of the 
staffs necessitated the slowing down of fast trains. To prevent 
this they had perfected a system of staff passings at full speed, 
similar to mail bag passing with which all were familiar. 
Warnings at level crossings presented difficulties on a single 
line where the signalling apparatus had of necessity to be left 
ready, after the passing of a train in one direction, to signal 
the approach of a train in either direction. A device to fulfil 
these requirements, which had proved successful over some six 
months of working, was described. The electrical contact 
notifying the approach of the train is made by the oscillation 
of a volume of mercury making contact with au insulated con- 
ducting rod; the cup containing the mercury is clipped to the 
rail at à suitable distance from the warning bell. The total 
output of the power stations on the line was 750,000 units. 
The load factor for lighting was very high, 64 per cent. in 
summer and 72 per cent. in winter in Dublin, and 85 per cent. 
in Belfast. The Great Northern of Ireland was the first rail- 
way in the Kingdom to undertake the electric lighting of the 
carriages, and he believed now had a larger proportion of its 
rolling stock so lit than most English companies. The system 
adopted was the well-known one of Messrs. Stone. The 
chairman contrasted the overhead system of mains—as in 
Dublin—with the underground system—as in Belfast. The 
former, while undoubtedly it looked the worst, was, in his 
opinion, the best for railway work. Where underground mains 
are liable to serious damage through sinking of the ground 
and changes of the permanent way, the overhead system is, 
of course, the cheaper of the two. The Howth tramways 
were interesting on account of the grades, which ruled 1 in 
20 for 14 miles. The heaviness of the grades had led to 
difficulties of working at the outset, due to excessive return 
rail voltage. Mr. Whieldon showed the measures taken to over- 
come this. The severity of the grades had also necessitated a 
very careful consideration of the adequacy of the brake power 
and the training of the motormen in the correct use of the 
brake power at their disposal. From his experience of street 
tramways and of electric tramway work under railway con- 
ditions, he expressed the opinion that sufficient attention was 
not paid, in many instances, in street tramway work to the 
training of the motormen, and advocated a training for them 
comparable to that of the railway engine driver, who graduated 
through the grades of cleaner, stoker, shunting driver and 
goods driver before he was allowed to drive a passenger train, 
and illustrated his contention by the prompt and successful 
use of his brake by a motorman on the Howth trams whose 
intimate knowledge of the apparatus under his control averted 
an apparently inevitable collision at a level crossing. 


Electrical Engineers,” and referred to their work in South 
Africa. The corps had at present 750 members. Col. 
Crompton, in responding, said that in the young engineer 
they had found the finest material for the future fighting 
force that could be imagined. Col. Sir George Clarke proposed 
the toast оѓ “ The Electrical Profession,” to which Sir Alexander 
Kennedy and Dr. Glazebrook replied. After dinner Gen. Sir 
Neville Lyttleton presented several cups won during the year 
and a testimonial to Mr. Gunn, late sergeant-major. 


Great Northern, Piccadilly & Brompton Railway.—The 
opening of this railway took place on Saturday morning last. 
Mr. Lloyd George was presented with a gold key at Hammer- 
smith, and after declaring the line open made the trip to 
Finsbury Park and back to Piccadilly Circus by a special 
train, in company with a distinguished assembly. An in- 
augural lunch was held at the Criterion Restaurant, Sir Edgar 
Speyer being in the chair. Mr. Lloyd George proposed 
“Prosperity to the Great Northern, Piccadilly & Brompton 
Railway,” and specially praised the ventilation of the tunnels. 
He thought that a gratifying feature of the undertaking was 
the admirable spirit of co-operation which had been displayed 
during the last few years between the promoters and the 
municipal authority of London, and was forced to admit that, 
after all, they could not do without private enterprise. Sir 
George Gibb, managing director of the Underground Electric 
Railways Co. of London, and others, also spoke. Traffic com- 
menced sharply at one o'clock, trains being in readiness at 
various points along the line. We understand that over 10,000 
tickets were issued in the first two hours, and that during the 
afternoon and evening about 70,000 passengers were carried. 
The stations at South Kensington, Dover-street and Covent 
Garden are not yet open, as the station buildings are not quite 
complete. 


Lightning Conductors.—On the 6th inst. Mr. Alfred Hands 
delivered a lecture before the Royal Engineers, at Chatham, on 
“The Protection of Buildings from Lightning.” The lecturer 
showed the extent of damage by lightning by means of a chart 
of England and Wales, on which the positions and nature of 
objects damaged, during a period of about nine years, were 
indicated. These included 2,485 buildings, of which 148 were 
churches. He criticised the report of the Lightning Research 
committee, which, he was afraid, had caused some scepticism 
as to the utility of lightning conductors. He showed, by 
diagrams and reproductions on models of buildings that had 
been struck, some of the complex lightning effects that had to 
be guarded against and the methods of protection that had to 
be employed. These included fires caused by the surging effect 
of a discharge and cases in which damage is caused to a building 
by lightning striking an object half a mileaway. The lecturer 
showed the impossibility of protecting buildings by means of 
set rules ; each case had to be studied separately and the system 
of protection applied that the complications of metal in and 
about the structure showed to be necessary. Too much impor- 
tance had been attached in the past to the form and composi- 
tion of the conductor, and too little to the fact that its efficiency 
depended almost entirely on the way in which it was applied 
and very little on what it was. It was in this direction he 
thought we should strive to improve our methods and not in 
trying to devise theoretically perfect but practically impossible 
apparatus. As regards the relative value of copper and iron 
for conductors, he considered the matter, so far as it concerned 
conductivity and the dissipation of energy, to, be of trifling 
practical importance in comparison with considerations of 
durability. A lightning conductor was expected to last a long 
time, and iron was unfortunately too perishable for the purpose. 
As regards cost, an iron system, if of sufficient size to be fairly 
lasting, would be more costly than an ordinary copper tape one. 
Mr. Hands said that vagaries or freaks of lightning were an 
impossibility. There were laws governing all natural pheno- 
mena, and lightning, like every other force in nature, must be 
amenable to laws. Where effects appeared at first sight inex- 
plicable we should try to clear up the mystery, and not dismiss 
the matter by saying that in one respect nature was erratic. 


Dublin Local Section of the Institution of Electrical Engi- 
neers.—The opening mecting of the session of the Dublin 


ARRANGEMENTS FOR THE. WEEE. 


RovaL INSTITUTION or GREAT BRITAIN. 
Juvenile course of illustrated Lectures on “ Signalling to a Distance, 
n Primitive Man to Radio-Telegraphy," by Mr. W, Duddell, ав 
ollows :— 


Thursday December 27th, 3 p.m.— Ancient Ways of Signalling and 
their modern Development.” 


Saturday, December 29th, 3 p.m.— ‘The Invention of the Electric 

Telegraph." i 
Tuesday, January Ist, 3 p.m.—'' Modern Electric Telegraphs.” 
Thursday, January 3rd, 8 p.m.—" The Telephone and its Working." 
Saturday, January Sth, 3 p. m.— Early Wireless Telegraphs.“ 
Tuesday, January 8th, 3 p.m.—'* The Radio-Telegraph." 


THE ELECTRICIAN, DECEMBER 21, 1906. 


359 


THE INTERNATIONAL RADIO-TELEGRAPHIC CON- 
VENTION AND SERVICE REGULATIONS. 


There has been so much publie controversy with reference 
to the Wireless Telegraph Convention which took place in 
Berlin during October last, and, as usual, in the case of what 
may be called a new subject, so much gross ignorance and mis- 
understanding, that it is a positive relief to have the Radio- 
telegraphic Convention and Service Regulations published. 

We may say at once, notwithstanding the fears to the con- 
trary which have been so freely and ingenuously expressed, 
that the British delegates, acting under the authority of H.M. 
Admiralty and Postmaster-General, have not, in our judgment, 
capitulated to any foreign Government ; but, as a little reliance 
on past experience, to say nothing of generosity, might have 
led anyone to expect, have maintained the special interests of 
this country as regards Hertzian wave communication in its 
applications to commerce, the shipping industry, and last but 
not least naval strategy and the military security of the country. 

At the preliminary conference at Berlin on wireless 
telegraphy in August, 1903, a “Final Protocol" was 
agreed to, subject to declarations by the British and Italian 
delegations, paving the way for a further conference, that 
which has recently been held, with a view to drawing up an 
international agreement and service regulations systematising 
the working of radio-telegraphic communication. These docu- 
ments were signed by the British and other delegates on 
November 3rd last, subject to ratification by the Govern- 
ments concerned, and do not come into force until July 1, 
1908. Before the final approval of this country has been 
given a discussion on the subject took place in the House of 
Commons on Tuesday last on the motion of Sir E. Sassoon. 

We propose to refer to and comment on the principal points 
contained in the Convention and its addenda. Art. 3 pro- 
vides that coast stations and ship stations are bound to 
exchange radio-telegrams without regard to the system 
employed. The analogy here is to telegraph offices, which 
receive, transmit and deliver any telegram irrespective of 
nationality or method by which it reaches them. Sooner or 
later this provision must, in the course of ordinary progress, 
have been applied to Hertzian communication, but many have 
urged that, as we cannot yet follow in imagination thefar-reaching 
possibilities of the new telegraphy, it would have been wiser 
to enter into no engagements until the subject had developed 
further. On the other hand, it is difficult to see how we shall 
be injured commercially. Possessing, as we do, so much of 
the trade and shipping of the world, as well as the principal 
stepping stones on the great trade and telegraph routes, 
it is a safe prediction that we shall get our full share 
of Wireless traffic as we do of submarine cable work, whether 
it be little or grow to equally great proportions. There 
remain, however, the all-important questions to us of naval 
strategy and national safety. Now we admit that it 
would be rash at present to dogmatise on such a subject, 
but our navy has always hitherto been able to adapt itself 
successfully to changing conditions. Indeed it is largely pre- 
cisely by doing so more energetically than other nations that 
we have maintained our supremacy on the sea. We did not 
seek to prohibit'torpedoes by international act, but prepared to 
meet them by destroyers, quick-firing guns and superior sea- 
manship. We did not declaim agains: submarines, but promptly 
experimented with them for ourselves. This line of objection 
might equally well have been deployed on naval grounds 
against the extension of cables all over the world, but British 
enterprise and naval adaptability converted what might have 
S a danger into a solid asset of our imperial security. 
: ! i It may be objected, the conditions are different; in ordi- 
Tub les uh we possess so many of the landing places of 
i re es all over the world. That is, of course, true, but, 
ion TE generally, wireless messages originating at a distance 
B their base cannot even reach a foreign Government 

ept via one of the outposts (mostly in our hands) of the 
might onl communications, and as to telegrams which 
1 5 в transmitted to them direct from their own ships, we 

prevent it by declining to join in international action. 


The Convention, it may be added, expressly recognises wire- 
lees stations exclusively devoted to naval, military and other 
national purposes. Provision is also made that at future con- 
ferences colonies and other possessions may have an indepen- 
dent vote so long as their votes and that of the mother country 
do not exceed six. 

Then, again, the words International Bureau ” have been a 
bugbear to many writers to the newspapers, who imagined, in 
detiance of all precedent, that it would have administrative 
control even of stations on our own territory. Needless to say 
no Government would dare to agree to any such thing. The 
Bureau is simply to act as a convenient medium of communt- 
eation between administrations and to deal with information, 
statistics, &c , of common interest. This work is to be entrustet 
to the existing International Bureau of the Telegraph Admini- 
strations at Berne, which is, to anyone acquainted with the 
subject, the natural and satisfactory method of dealing with 
the matter. 

Of the 19 effective articles contained in the International 
Telegraph Convention, agreed to at St. Petersburg in 1875, 10 
(i.e., all that are applicable) are adopted in the Radio-telegraphic 
Convention, and under these power is reserved to each Govern- 


ment to prohibit the transmission of any message which might 


appear to militate against the security of the State or be con- 
trary to the laws of the country. The right is also retained 
to suspend the service of wireless telegraphy for an indefinite 
time, either generally or for certain routes or classes of corre- 
spondence. Great Britain and Italy were not signatories to 
the “additional undertaking” by which it was agreed that 
each ship station belonging to any of the contracting Govern- 
ments shall be bound to intercommunicate with every other ship 
station 15 belonging) without regard to the system of radio- 
telegraphy adopted. In a “final protocol,” signed by the 
British delegates, attached to the Convention, provision is 
made, in order that scientific progress may not be impeded, 
that wireless systems fundamentally incapable of intercom- 
munication with others may nevertheless be employed. 
Coming, now, to the service regulations, which are reproduced 
in another column, each Government reserves to itself the 
choice of the apparatus and arrangements to be used by its 
own coast and ship stations. Provision is made for the use, 
normally, of & wave-length of 600 metres for coast stations and 
of 300 metres for ships. Long-distance communications must 
be effected by means of wavelengths, which do not exceed 
600 metres or which are more than 1,600 metres. 
stations have to be licensed by the country whose flag they 
fly. They must use a syntonised system working with power 
not exceeding normally 1 kw., at not less than 12 words per 
minute, and they must carry a certificated telegraphist bound 
to secrecy. The order of precedence for telegrams is: (1) 


Messages to or from ships in distress, (2) Government mes- . 


sages, (3) service telegrams and (4) private telegrams. There 
are in addition regulations as to the calling and responding of 
wireless stations, order of transmission, the division of charges 
and the usual minutiz of a telegraph service. E 
Taking it altogether, we do not think Great Britain need 
fear to meet her opponents in the gate in the matter of radio- 
telegraphy. 
when we come to rely upon Government action, or upon em- 
barrassing other nations by our refusal to join in measures to 
promote international progress, rather than upon our national 
initiative and energy which have hitherto placed and kept us 
in the van of enterprise. This is a truism, but it sometimes 


needs repetition. 
pre——————HÓÓÓ 7.x. I 


The Kriéger Petrol-electric System for Automobiles. — Zhe 
Times 5 that the German rights for this system RUR 
been acquired by the North German Lloyd Company and that 
a separate company will be formed to exploit the pun 1 
Germany. Considerable headway is also being made wit $ e 
system in Paris, and it is intended shortly to place a 1 "i 
of Kriéger petrol-electric cabs on the streets of Paris in addi- 
tion to the omnibuses of the samo type now running, 


Ship 


It will be a bad day for us as a nation if and 
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GAS ANALYSIS FOR STEAM-USEBS.* 
BY JOHN B. C. KERSHAW. 
(Concluded from page 287.) 


IV.—THE PRACTICAL APPLICATION OF THE GAS- 
TEST RESULTS. 


].—CALCULATION OF THE ToTAL HEAT LOSSES DUE TO THE 
VoLUME AND SPECIFIC HEAT OF THE EXIT GASES. 


In order to be able to calculate the heat lost daily with the 
waste gases from any boiler plant, it is necessary to obtain 
figures showing the mean temperature, and the mean CO, and 
CO contents of these gases, for the 12 or 24 hours. These 
returns may be based either upon the average of a number of 
snap tests, or upon the results obtained with one of the auto- 
matic recording instruments. 

As already pointed out in Article III., the automatic gas- 
testing apparatus only records percentages of CO., and where 
any apparatus of this kind is installed it is still necessary to 
make occasional tests of the gases with the modified Orsat 
apparatus in order to be certain that no carbonic oxide is 
present in the waste gases. This precaution is all the more 
necessary, since the tendency where automatic apparatus has 
been installed is to work the furnaces with too little rather 
than with too great an excess of air in order to obtain carbonic 
acid gas averages above 10 percent. A simple calculation 
will show that it is better to have 10 per cent. CO, and no 
CO in the exit gases than 14 per cent. CO, and 2 per cent. 
CO. This is a fact which is not sufficiently recognised by 
boiler engineers who have installed automatic apparatus and 
who trust to the records of this alone in controlling the work- 
ing of their boiler plant. The modified form of Orsat appa- 
ratus described in Article II. ought, therefore, to be installed 
in any works using over 50 tons of fuel per week. Tests of the 
waste gases should be made with this apparatus daily, both as 
a check upon the automatic recording apparatus and as a guide 
to the economic working of the whole plant. 

Air contains, in round numbers, 21 per cent. by volume of 
oxygen and 79 per cent. of nitrogen. When this oxygen is 
employed for burning solid carbon it yields the same volume 
of carbon dioxide gas. If, therefore, the whole of the oxygen 
of the air could be used up in burning fuel on the grates of 
steam-boiler furnaces, and if this fuel contained nothing 
beyond carbon and ash, a maximum percentage of 21 per 
cent. CO, by volume in the waste gases would be attainable. 

Two facts render this maximum impossible of attainment. 
In the first place all solid and liquid fuels contain hydrogen, 
and the oxygen likewise contained in fuel is not sufficient to 
combine with this hydrogen and to yield with it aqueous 
vapour. Therefore, some portion of the oxygen of the air is 
required to burn the excess hydrogen contained in the fuel. 

Further, under actual conditions of work it is impossible to 
burn solid fuel properly with only the theoretical amount of 
oxygen. An excess varying from 50 to 100 per cent. above 
this theoretical amount is required to obtain perfect com- 
bustion of the fuel. 

The hydrogen present varies considerably in different classes 
of solid fuel; in bituminous fuels it ranges as a rule from 3 to 
6 per cent. By calculating the weight of oxygen required to 
burn the hydrogen present in the fuel, and by deducting from 
this the oxvgen contained in the fuel, one obtains the oxygen 
required from the air. Deducting the equivalent volume of 
this from 20:8, we have the percentage by volume of oxygen 
available for combustion of the carbon. This figure for most 
bituminous fuels is about 19:2 per cent., and this, therefore, 
represents the maximum percentage of CO, which could be 
obtained by perfect combustion, with the theoretical amount of 
air. Now supposing we have an average test for the day of 
the waste gases of 10 per cent. CO., and an average tempera- 
ture of 465°F. at the base of the chimney, how are these figures 
to be used to calculate the 2,304 B.Th.U. which is the thermal 
loss under these conditions of work ? 


* All rights of reproduction are reserved. 


The calculation is as follows :— | | 

Ten per cent. СО, equals an air-consumption of 1972/10, or 
1:92 times that theoretically necessary. As 12 lb. of air are 
theoretically required for the combustion of 1 Ib. of fuel, this 
excess of air represents 12 x 1°92 = 23 Ib. of air consumed per 
pound of fuel, yielding 94]b. of waste gases. 

The specific heat of these gases may betaken as 0:240. The 
loss of heat with the waste gases per pound of fuel burnt is, 
therefore, 24 x 0 24 x 400* = 2,304 B.Th.U. 

The calculation for any other percentage of CO, in the exit 


gases is similarly made, the maximum percentage of CO, (19:2) 


being used as a means for finding the excess of air represented 


by any given percentage of CO, 
9.—QALCULATION OF THE Heat Losses DUE TO IMPERFECT 


COMBUSTION. 
The gases due to the imperfect combustion of fuel are carbon- 


monoxide, free hydrogen and certain hydrocarbons of the 

methane and ethylene series. Since the heat produced by the 

combustion of fuel is dependent upon the complete oxidation 

of the carbon and hydrogen to carbon dioxide gas and aqueous 

vapour respectively, it is evident that incomplete oxidation . 
must be accompanied by loss of heat, and that the amount of 

this loss will depend upon the volume of the unburned 

hydrogen, hydrocarbons and carbonic oxide gases. The fol- 

lowing methods can be applied for calculating these losses from 

the results of the approximate analysis of the waste gases by 

the improved Orsat apparatus described in Article IL, the 

percentage of carbon ip the fuel and percentage by volume of 

hydrogen, carbonic oxide and carbon dioxide in the waste 
gases being the test figures required for the calculation. 


(a) Losses Due to Carbonic Oxide.—Let us assume that the 


fuel contained 80 per cent. carbon and the waste gases con- 
tained 2 per cent. carbonic oxide, with 8 per cent. of carbon 
dioxide. Since carbonic oxide yields on combustion its own 
volume of carbon dioxide, the total volume of carbon dioxide, 
if the oxidation of the carbon had been complete, would have 
been 2+8, or 10 per cent. Therefore two-tenths or one-fifth 
of the carbon had escaped complete oxidation. This is equiva- 
lent to 0:80 х 1 or 0°16 lb. of carbon. 


Now it has been proved by experiment that when 1 lb. of 


carbon is burned to carbonic oxide it produces 4,415 B.Th.U. 
of heat, while when it is burned to carbon dioxide it produces 


14,646 B.Th.U. The heat loss arising from incomplete com- 


bustion of the carbon is therefore 14,646 — 4,415, or 10,281 
B. Th. U., and the heat loss in British thermal units for the par- 
ticular case under discussion is 10,281 x 0-16 = 1,637 B.Th.U. 
for every pound of fuel burnt. Supposing that the fuel in this 
caso had a thermal value of 14,320 B.Th.U., the heat lost by 
imperfect combustion of the carbon and production of 3 per 
cent. of carbonic oxide in the waste gases would amount to 


11:40 per cent. of the total heat value of the fuel. These 


figures prove the great importance of testing for carbonic 
oxide and the inadequacy of any system of control which 
ignores its possible presence in the exit gases. 


The general formula for calculating the losses due to car 


bonic oxide is 


“CO percentage of РЕ in fuel 
m OK DL rUr*—ðrðã—ä— ‚231, 
7CU, + ZCO” 100 ш 


in which X represents the British thermal units lost per pound 


of fuel burnt. 


(b) Losses due to Hydrogen.—The older theory of combustion 
assumed that oxygen had a preferential attraction for hydrogen 
in presence of carbon, and that all the hydrogen would be 
burned to aqueous vapour before any of the carbon was ОХ1- 
dised to carbonic oxide orcarbon dioxide. The recent researches 
of Bone and others upon the chemistry of the combustiou 
process have shown that this theory is incorrect, and that 
hydrogen can still exist in the free state in the combustible 
gases after the oxidation of the carbon has commenced. On 
the other hand, Sodeau has proved that by the use of improved 
methods notable amounts of free hydrogen can be found in the 
exit gases from boiler plants worked with an insufficient air 


* It is assumed that the air temperature is 65°F. and that the net loss 


of heat in the exit gases is 465 – 65 = 400°F. 
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supply, and in the article referred to below* he gives the | sampling hole just within the damper (on the furnace side of 
following analyses of the exit gases from a 1,000 H. P. water- it) and from the nearest sampling hole on the chimney side of 
tube boiler of the Express type, fired with Welsh coal :— it (at a distance of at least 2 yds.) are made. If the tests differ 
by less than half of 1 per cent. the air leakage may be regarded 


COS Sou ius 90 .... 110 .... 99 .... 99 
. 215.... 28 .... 1465 .... l3 as slight. 
BC 0:65 .... 055 .... 047 .... 0-4 Iu some cases, however, it will be found that a difference 


of 2 or more per cent, exists between the tests of the two 
samples. The excess of air and heat loss represented by this 
difference is then calculated by the method given under Section 1. 
of this article. It is advisable when making use of this 
method to check the air leakage at the dampers, to make the 
test when the boiler fires are burned red, and to gee that no 
interference with the fires occurs during the sampling opera- 
tion. Both sampling tubes should be inserted an equal dis- 
tance into the flues; and it is, of course, necessary to take the 
second sample of gas from the flue at a point where the exit 
gases from other boilers have not had a chance to mix with it 
and to change its composition. 

Air leakage at dampers and through the flues of incompletely 
dampered-off boilers is a prolific cause of bad draft in most boiler 
plants and attention to this defect is urgently needed. Since 
the cold air drawn into the flues in this way does not pass 
through the furnace of the boiler it may be argued that the 
heat loss is negligible. In most modern boiler plants, however, 
economisers or feed water heaters are employed for extracting 


These tests prove conclusively that free hydrogen may 
exist in the exit gases from boiler furnaces in the presence of 
considerable percentages of carbon dioxide, and that the older 
view, that the hydrogen must be first completely burnt to 
aqueous vapour before the combustion of the carbon occurred, 
is incorrect. It is, therefore, always advisable to test for the 
presence of hydrogen in the exit gases from boilers, worked 
under close supervision as regards air excess, since with the 
escape of 1 per cent. of unconsumed hydrogen considerable 
heat losses may arise. 

The method of calculation is less simple than in the case of 
carbonic oxide, since in the absence of any test for the aqueous 
vapour one is unable to state the loss as a proportion of the 
total hydrogen present in the fuel. It is, therefore, necessary 
first to calculate from the volume percentages of the gas 
analysis the weight of the various gases by aid of the specific 
gravity figures given in Article I. Taking the first example 
given above by Sodeau, we have the following figures : — 


Percentage Factor, Equivalent some portion of the heat from the waste gases, and the dilu- 

Carbon dioxide...... by reus X: pug. ec тесе tion with cold air, drawn in through the dampers of the boilers, 

Carbon monoxide. ....., 215 x 0-967 = 207 diminishes greatly the efficiency of this accessory plant. The 

ydrogen ............ 065 x 0069 = 0045 use of gas testing for discovering and checking this leakage is, 
Oxygen 5 - 800 x 1100 = 8:84 therefore, of considerable importance. 

R PD en а (0) Through the Brickwork of the Boiler Setting, Economiser 

100-00 102-585 and Flue Walls.—The methed of making the test is described 


under (a). Simultareous snap samples are drawn from different 
sections of the flue and are tested for the ercentage of CO, 
The gradual reduction in the percentage of co, as the sampling 
approaches the chimney is the measure of the air leakage. The 
calculation of the air excess and of the heat loss is carried out 
as already described in detail under Section 1 of this article. In 
nearly every case where special attention has been devoted to 
this subject considerable air leakage through the brickwork of 
boilers and flues has been found, and the casing-in of the rough 
brick setting of these in glazed bricks or in sheet iron has been 
found to result in considerable economy. It must be pointed out 
here that leakage through the brickwork setting of a boiler or 
through the economiser walls is a direct source of heat loss, 
since the cold air which leaks into the flues in this way is 
raised to the boiler or economiser temperature by heat abstrac- 
tion from the boiler plates and economiser tubes. The ordi- 
nary direction of heat transfer is therefore reversed, with direct 
loss to the efficiency of the boiler or economiser plant. 


The figure 0-045 in 102-585 of waste gases is equivalent to 
0 0439 per cent. hydrogen by weight. 

By application of the method described in Section 1 of this 
article, we find that a percentage by volume in these gases of 
3*0 per cent. CO, and 2°15 per cent. CO corresponds to an air 
supply of 20°52 lbs. of air, and to a production of 21°52 lbs. of 
waste gases per pound of fuel burnt. The weight of hydrogen 
Which is escaping combustion per pound of fuel burned in the 
above case is, therefore, 0:043 = 21 ? or 0:0094381b. Now 
llb. of hydrogen as, when burned completely to H. O, 
produces 62,1001 B. Th. U. of heat, and the loss of heat in the 
Particular case named above is, therefore, 0-009438 x 62,100, 
or 586 B. Th. U., equivalent to 4 per cent. of the total heat 
Value of the fue]. Although the percentage of free hydrogen 
In the Waste gases by volume may be small, it is thus seen to 

of considerable Importance in its effect upon the heat losses, 
"e its presence ought always to be made the subject of special 


4.— CALCULATION OF THE INITIAL FURNACE TEMPERATURE. 


The test results of the exit gases can be made use of to cal- 
culate the temperature attained in the combustion area of the 
boiler furnace. The method is based upon the calorific value 
of the fuel and the weight of the products of combustion per 
pound of fuel burnt. The former figure is obtained by one of 
the methods of direct test for calorific value, the latter 
is calculated from the results of the approximate analysis of 
the waste gases, as described in Section 1 of this article. 

Taking the case there given, in which the gases contained 
10 per cent. of CO, and no carbonic oxide or unburned hydro- 
gen, this was found to correspond to an air excess of 1:92 
times the volume demanded by theory, or to 241b. of waste 
gases per pound of fuel. The specific heat of these gases was, 
however, 0:24; therefore 5:76 B.Th.U. would be required to 
raise the temperature of these 24 Ib. of waste gases through 
l'F. Taking the heat value of the fuel in this case at 
14,200 B.Th.U., it is evident that the furnace temperature 
must have been 14,200/5:76, or 2,465" F. 


& (c) Heat Losses Due to Unburned Hydrocarbon Gases.—Since 
e hydrocarbon gases, methane, ethylene, &c., will have been 
ei to carbon dioxide and aqueous vapour respectively in 
e combustion pipette described in Article II., and have been 
5 in the test as carbon monoxide and free hydrogen, it 
| unnecessary to make any separate calculations for the heat 
"ane due to the presence of these gases. The error in the 
un result is negligible, for both elements exist in combination 
na © gaseous state in the hydrocarbon gases, and the thermal 
Har dired to render them free is probably small The 
ef 15 values given for tho combustion of free hydrogen and 
fore 9 gaseous atom of carbon in carbon monoxide are, there- 
> applicable, and the calculations given under (a) and (b) in- 


— lies due to the possible percentage of these hydro- 


9.—CALCULATION OF THE HEAT Lossks DUE TO AIR 
(6) t the Da LEAKAGE. | 
samples of tho Mad 5 5 ebe] Should the combustion of the fuel be incomplete, and car- 
ан usly from the | bonic oxide, hydrocarbon gases or free hydrogen be present 
* Chemical News, Feb 5, 1904. in the exit gases, it is necessary to deduct from the thermal 


f This figure becomes 53 i I the th ] units corresponding to the amount 
Passes 406 B. Th. U., if i value of the fuel the therma 
of as aqueous vapour at 217 F. F of these gases per pound of fuel burnt. These are calculated by 
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the method given under Section 2 of this article. The balance of 
d by the combustion of 1 lb. of the fuel is 
then divided by the factor 5:7 6 as in the previous example. 
Since the rate of heat transfer from the hot gases on the 
one side of the boiler plate to the water on the other side of 
the plate is dependent upon the difference in temperature be- 
tween the two, and increases directly as the temperature, it is 
evident that a high initial furnace temperature is requisite for 
the most economical working of boilers. ‘The method of caleu- 
lation described above is the simplest and quickest method of 
ascertaining and controlling this factor in good boiler working. 


5. —CALCULATION OF THE HEAT LOSSES DUE TO AQUEOUS 
| V APOUR. 
As pointed out in Article II. the amount of aqueous vapour 


in the waste gases from steam boiler plants is rarely determined, 
and the heat losses due to this constituent of the final exit 
gases are, therefore, largely unknown. The following calcu- 
lations, however, prove their importance, and the necessity for 
keeping the moisture in the coa] as low as possible, as well as 
the advantage of using fuels containing a low percentage of 
hydrogen. The superior steam-raising efficiency of South 
Wales steam coal is no doubt due to its low percentage of 
hydrogen. 

Suppose we have a coal, the analysis of which gives 3:05 per 
cent. moisture and 4:65 per cent. hydrogen present in the fuel 
as delivered. Since hydrogen yields nine times its own weight 
of aqueous vapour on combustion, every 100 Ib. of this coal 
would produce 3°05 + (4°65 x 9), or 44901]b. of aqueous 
vapour in the furnace gases, and 1 Ib. of the coal would corre- 
spondingly produce 0:449 Ib. of aqueous vapour. This aqueous 
vapour has, however, all to be raised from the temperature of the 
external air to the temperature of the exit gases. In addition 
to the loss of heat due to the high specific heat of aqueous 
vapour, there is, however, that due to the fact that all of the 
water passing off as aqueous vapour from the furnace of the 
boiler had first to be raised to 212°F. and then vaporised. 
Now 966 B.Th.U. of heat disappear in the vaporisation of 
llb. of water and this value is known as the latent heat of 
steam. The calculation for the heat lost with the moisture 
present in these gases is, therefore, made as follows: the 
temperature of the exit gases being taken as 665°F. and the 
external air temperature at 65°F. 


1. Heat required to raise the moisture from 65°F. to 212°F., 
0-449 x (212 —65) = 66 B. Th. U. 


9. Heat required to convert this moisture into steam at 
912°F., 0:449 x 966 = 433 B.Th.U. 


3. Heat required to raise this steam from 212°F. to 665°F.,* 
0:449 x (665 — 212) x 0*540— 109 B. Th. U. 


The total heat loss due to the presence of this aqueous 
vapour in the exit gases is therefore 66 + 433 + 109 == 608 
B.Th.U. 

With the fuel under consideration this loss is equivalent to 
608/12,600, or to 4°8 per cent. of the total heat value of the 
fuel. The chief loss ig due to the latent heat of the steam, 
and this heat cannot be recovered from the waste gases unless 
they be cooled below 212°F. before passing up the chimney. 
Since the efficiency of chimney draft is dependent upon a 
temperature difference of at least 400?F. between the vapour 
within the shaft and the air outside it, it will be seen that 
until fan draft is more general the loss of this heat is largely 
unavoidable. It can, however, be minimised by the use of dry 
fuel and the prevention of all unnecessary steam escapes into 
the furnaces of the boilers. Fuel tests show that great differ. 
ences exist between the moisture tests for various classes of 
coal, and that in washed slacks of bituminous character the 
moisture may rise to а very high figure. 

It is, therefore, questionable whether the freedom from ash 
obtained by washing is not purchased at too high a cost; and 
it would be well to stipulate, in buying such washed slacks or 
“peas,” that the moisture shall not exceed 5 per cent. in the 
fuel as delivered. 


* The RR: heat of steam increases with the temperature, and at 


665?F. is about 0:600. 


trical energy for the purpose of hauling 
has been made near Douai, on one of the French canals, main- 
tained by the French Government. 
la Deule have an average width of about 63 ft., and & depth of 
7:5 ft. 
is a comparatively new one at and near 
detour that the old one makes. The old canal has the smaller 
section with, of course, 
moored. 
French canals, and carry а load of 290 tons. 
wide, and 117 ft. long, with a draught 
5 ft. 10 m. 

section to canal section is high ; on the Canal de la Deule this 
ratio is 1: 3°89, while on some sections it is as high as 1:353 


uses electrical power. 
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6.—CALCULATION OF THE HEAT BALANCE. 
A heat balance may now be drawn up to include these losses 


as follows :— 


Heat Value of Fuel in Calorimeter. B.Th.U. 

1. Losses by radiation, &c. ....- Lgs acid eu ed RR FE 
2. Losses by waste gases (a) due to excess air 
b) Due to unburned carbonic oxide 
c) Due to unburned hydrogen and hydrocarbons .... 
(d) Due to moisture 
3. Losses by unburned carbon in cinders and ash 
4. Losses by heat carried in cinders and ash 
5. Balance, heat converted into stem. 


The difference between the total of the items 1 to 4 and the 


"^99 
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heat value of the fuel as ascertained by the calorimeter then 
gives the total units of heat converted into steam, and from this 
the evaporative efficiency of the boiler or boilers is obtained by 
expressing the result as a percentage of the total heat avail- 
able. 
be used in these calculations and not the heat value of the dry 
fuel—as usually returned by the chemist. The former can be 
calculated when the latter is known. 


It is important that the heat value of the undried fuel 


— — 


ELECTRICAL HAULAGE ON THE CANAL D'AIRE ET 


DE LA DEULE AT DOUAI. 


One of the earliest and most extensive applications of elec- 
barges along a canal 


The Canals d'Aire et de 


The Canal de la Scarpe which has the largest section 
Douai, cutting off a 


greater width where barges are 
The barges are of the standard size adopted on 
They are 16 ft. 
when loaded of 
It will be seen, therefore, that the ratio of barge 


he natural result for so high a ratio is that for barges of 


about the same capacity the tractive effort per ton required to 
attain a certain speed is greater, on account of the space between 
the sides of the barge and the canal being so limited and the 
relatively high velocity with which the water flows past the 
surface of both the barge and the canal. The high tractive 
effort of 31b. per ton at a speed of 1°9 miles per hour can be 
explained in this way : The above speed of 1:9 miles рег hour 
is the maximum at which loaded barges are 
travel on this canal. High speeds in a restricted waterway not 
only require high tractive efforts, but the disturbance caused 
in the water seriously damages the banks and makes the steer- 
ing difficult. 


permit to 


The actual length of canal (see Fig. 1) now equipped with 


electrical haulage is 58 km. from A to B (part of which has 
been in operation since 1897) ; of this total, 
has а rail track laid on the towing path, while on the remainder 
the Denéfle tricycle is still in use. 
du Nord, which controls this system, 
haulage, and occasionally horses are used, while sometimes à 


16 km. (C to D) 


The Compagnie Electrique 
has no monopoly for 


steam barge may be seen, but 90 per cent. of the whole traffic 
The Denéfle tricycle, already referr 

to, has been described in detail elsewhere, and a number 0 
tests on it have been made by M. La Riviere, engineer-1D- 
chief to the French bridges and highways." Thenew model of 
tricycle weighs 2:5 tons, aud its efficiency is only 42 per cent. 
when towing a single barge at 3:27 km. per hour during the 
tests. With the tow-path in the bad condition in which it 18 
now on many sections, it is not difficult to helieve that the 
power taken to drive the tractor alone must be very consider 
able. In some places the unevenness of the track is so great 
that the driver has the greatest difficulty in maintaining him- 
self in position on the tractor, even at the very low speed at 


* Rapport au Congres de Navigation de Paris, 1900. 
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which the barges travel. Within the last year a considerable 
length of the tow-path has been laid with a light railway track 
and small towing locomotives run on it, instead of on the tow- 
path. The advantage gained by this change is obvious at 
once to anyone comparing the two methods of haulage. The 
smooth running of the track locomotives leads to great 
economy in the expenditure of energy ; even with their greater 
weight (8 tons) the power taken to haul the tractor aloncis less 
than 2,000 watts, oe 13,000 watts for the Denéfle tricycle. 

A general view of this locomotive with the end cover raised 
is shown in Fig. 2. It is simply and cheaply constructed, 
being 13ft. long, 5 ft. 3 in. wide over all and 8ft. 2 in. 
high above the rail level. The framework is built up of 
channel and other rolled sections, and the motors and gearing 
are cased in with fin. plating. Each of the axles is driven 
independently by a 20 H.P. motor through double reduction 
spur gearing; the axles are mounted on springs and are 
5ft. 7 in. apart; the wheels are of chilled cast iron of the 
grifin type and are 274 in. diameter. As will be веер, the 
locomotive is fitted at each end with a plate buffer. Between 
the axles is the driver's cab, containing a controller of the 
ordinary series-parallel type used on tramcars, and fitted with 
a reversing cylinder. The cab also contains the starting resis- 
tance, as well as the switches for the lights with which the 
locomotive is provided. No effort has been made to save 
weight in the construction of the tractor, and a large iron 
weight is built into the floor of the cab to increase the adhesion. 


and it saves the necessity there would have been of swinging 
the trolley pole whenever the locomotives reversed. The 
current is supplied at a pressure of 500 volts, and the circuit 
of the locomotive is protected by a horn lightning arrester, 
the current going through one of the ordinary protective 
chokers on its way to the controller. The return circuit is 
through the track as in an ordinary tramway, the rails being 
bonded by copper rods similar to the Chicago bond. With 
the old tricycle a double trolley was used, the second wire 
being uninsulated, as the return circuit through the ground 
was not sufficiently good. 

The method of 1 barges to pass one another has 
already been referred to, and is of interest, as it differs from 
the plan adopted on some other canals with hauling locomotives. 
The barges are all fitted with a towing mast, standing about 
30 ft. above the level of the deck. "This mast can be raised or 
lowered at will by the barge-master, and with it, of course, the 
towing rope. Normally the mast appears to be used, in order 
to keep the rope clear of other ek and the approaches, &c., 
of opening bridges that there may be on the banks. The two 
barges come together, and the barge at the far side from the 
working tow-path keeps its mast raised, whereas the near barge 
lowers its mast, so as to allow the tow-rope of the far barge to 
pass over it ; the rope from the mast is quickly changed from 
one of the tractors to the other, which reverses its direction and 
proceeds in the direction from which it came, leaving the other 
tractor free to hitch on the rope from the other barge and pro- 


Fic. 1. Mar sHowiNa THE Dovar Canats, 


The normal running position of the controller is with the 
motors in series, and when towing the barges the current taken 
is about 20 amperes at a pressure of 500 volts. It will thus be 
seen that the motors run normally at about quarter of their 
rated output, but it must be remembered that, in distinction to 
the case of tramcar motors, this load is continuous; the heat- 
ing of such a motor as tbat actually employed, when used 
continually at its full power or anything approaching thereto, 
would be far too great. The parallel position of the controller 
is only used when the tractor is running light, although a 
single empty barge may be towed at a greatly increased speed 
under theee conditions. The tractors are reversible, since 
with a single tow-path and track they bave to exchange barges 
and reverse direction when they meet, and it is therefore neces- 
sary that the tractor should run with equal facility in each 
direction. Hooks fixed to the cab about 5 ft. above the rail 
level are used for attaching the tow-ropes (no special towing 
mast being employed), and these are fitted at the ends. The 
current used is collected by means of an overhead trolley 
altached to a flexible cable, as shown in Fig. 3. The 
trolley wheel runs on top of the trolley wire and is 
rendered stable by a lead weight hung below it. This 
arrangement was found to be the simplest for the tricycles, 
ànd was retained with the new track locomotives, as there was 
to be no great increase in speed. The flexibility of the trolley 
connection made it unnecessary to rearrange the trolley wire 
to suit the limited range a stiff trolley pole would have had, 


! 


! 
] 


, vegetable rowth either of grass or 


ceed in the direction from which it came. One obvious advan- 


tage of this arrangement is that the beat of a locomotive driver 


is circumscribed, and he never ends his day's work far from | ome. 


Overhead Equipment.—The trolley line is supported on trolle y 
ears, which are carried on wooden posts about 6 in, in diameter 
at the base, the average height of the trolley being 17 ft. above 
the level of the track. The whole length of 58 km. is at present 
supplied by four small generating stations, so that each station 
feeds a section of about 14} km. The feeders are made of tbe 
same section as the trolley wire, and are carried on the same poles. 
Four feeding wires are used in each direction from the central 
station, and these are connected at equal intervals of about 
2 km. to the trolley line. m 

Track.—The track is of 401b. flange-bottomed rails laid on 
wooden sleepers, and ballasted with slag and cindersin some parte, 
in others with broken stone. The rails are not both laid on the 
same level, that next the canal being 1-6 in. above the level of 
the other. This is done to obviate the danger of the loco- 
motives tipping over into the canal, a not infrequent occur- 
rence with the Denéfle tricycle when starting to tow barges. 
The track, as already explained, is bonded, though no con- 
nection is made between the rails and the canal water to give 
a better conducting path back to the 1 ааа v E 
tow-path is about 4 ft. above the leve of uud vind к DU s 

| с 
and the banks shelve steeply, being pro 1 Besides bine 
used for haulage, electricity is used at different points for 


D 
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T x : всге icularly the stirri 
rating cranes, capstans, &c. At опе of the locks close to | disturbance caused by screws, however, particular ürring 
Douai (eae Fig. 4), 10 example, though the opening of the gates ор of шороо of the asn с о севе ариден 
i i i erman , 
е LM АА: adopted. it vu estimated that the saving due to the diminution 
in wear and tear on the canal itself, effected by using tractors 
instead of tugs, would compensate for the extra capital charge 
necessary with an electrical equipment. One other form of 
tractor propulsion was noticed—a barge. with two stern 
wheel paddles fitted, driven by an engine on board; the 
splashing due to these paddles and the disturbance of the 
surface should do great harm where the banks are not strongly 
protected. Т NT | 
The supply of power for haulage is produced at present in four 
generating stations (at Douai, Oignies (la Batterie), Bauvin and 
Beuvry), fitted with small steam dynamos to give 500 volts, 
steam being supplied by water-tube boilers. No great oconomy 
is obtained, nor can be expected, with this arrangement, and 
it is intended shortly to replace them by one large generating 
station at Pont de Vendin (where the Lens Mining Co. bave a 
number of coke ovens), where three-phase current will be pro- 
| duced at 26,000 volts, and be supplied to motor-generators at 
sub-stations, which will replace the present generating stations, 
There are no special points of interest in the old plant, and so 
far no progress has been made with the new scheme. The cost 
of the equipment is not high, the laying of the tracks on the 
canal banks averaging about 18,000fr. per kilometre, while the 
locomotives each cost about &,000fr. | | 
Fic. 2.—ErrcTRIC Locomorive. The results obtained with electrical haulage on rails have 
| been so satisfactory that the Compagnie Electrique du Nord 
through the lock, the capstans used for getting the barges into | have asked authority to establish this system on the Senaée 
the lock are worked by electrical power, and at several points | Canal between the Bassin Rond d' Estrien (the point of junc- 
along the banks electric cranes are fitted in the warehouses. tion with the Scheldt) and Courchelettes, and to substitute it 
One of the most interesting factories on the 
canal banks is a large coke-making works. The 
coal is brought direct to a large dock com- 
municating with the canal by barges, and is 
there discharged by travelling bucket elevators. 
In this district the coal is in very small pieces and 
similar in that respect to what is obtained from 
the Belgian coalfields. The coal is stored in a 
very large hopper, from which hopper waggons 
are filled for distribution. All coal is brought 
from the Pas de Calais coalfield (to which the 
canal runs) by the canal, in fact the greater part 
of the total traffic on the canal is in coal, and 
is almost entirely in the direction from the 
coalfiolds, the northward bound barges being 
mostly empty. 
The absence of a monopoly enables a very 
interesting comparison to be made between Fic. 4.—View or осві Loox (Dovan). 
the various systems of haulage in common use, | 
‘and serves a very practical purpose in emphasising the | gradually for road tractors on the part of the canal between 
advantages of the electrical method. Horses are still used Courchelettes and Pont de Vendin. Ultimately, if the amount 
1n some cases, though mostly for empty barges, and two horses | of traffic justifies the change, the extension will be continued to 
| Bethune and Don. When the scheme is completed 76 km. 
„5 T ee, from Estrien to Bethune of the great inland navigation from 
EAM A 20. the Scheldt to the North Sea will be electrically worked. 
Lore E p i Electrical towing on the canals of Northern France is under 
| \ the control of the prefects of the departments traversed. 
| | Prefectoral orders have authorised the Compagnie Electrique 
du Nord to carry on, at its own risk and peril, the public 
service of traction on the canals, and they have agreed never 
to exceed the following maximum tariffs :— 
Sw АДАЙ Going up stream, per ton kilometre, 0-004fr., 
y 3 d Going down stream, per ton kilometre, 0:0035fr., 


the maximum draught allowed being 1:8 metres. The company 
is also bound to tow without favour or delay all boats asking 
for haulage, to submit rates to the approval of the administra- 
tion, and to post notices of any change in them along the 
- canal at least a week before they come into effect. These 

Fie. 3.—Two Barces Passina AFTER ExcuaNeiNa Locomotives. роо authorities аге only temporary, and a concession 
| А : as been asked for, which, if grant d, will be by decree of 
are used to pull a barge. The ‘speed attained is hardly as | the President of the Republic and will confer the right of 
iri п electric tractors, being under 1°5 miles per hour. towing for a sufficient time to enable the capital expended on 
е а ugs "i sometimes used and are probably the most | the enterprise to be paid off; under existing laws, however, no 
actory of the other methods of locomotion adopted. ,The monopoly for the traction of barges on the canal can be granted. 
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SOME PHENOMENA OF COMMUTATION.* 


BY PROF. F. G. BAILY, M. A., AND w. 8. Н. CLEGHORNE, B. sc. 
(Concluded from page 205.) 


VII.—DisTRIBUTION OF THE MAGNETIC FIELD, AND INFLUENCE OF 
` CIRCULATING CURRENTS IN A MOTOR WITH COMMUTATING POLES. 


Readings of the magnetic field of the machine were taken by 
means of a search coil on the armature, connected through slip rings 
tothe oscillograph. Fig. 9 shows the field duc to the main poles, and 
Fig. 10 represents the influence of the commutating poles, with the 
full current round the coils. Exciting these as for a motor, a series 
of curves was taken with increasing currents, and the resulting total 
areas, representing the magnetic flux, are shown in a curve (not 
reproduced in this abstract). It appeared that by half load the 
commutating poles were saturated. 

It has been shown by Messrs, Wall and Smith (The Electrician, 
April 6, 1906) that in a stationary armature the magnetic flux of the 
-commutating poles is independent of that due to the main poles, and 


Fic. 9. CAgMATURE-DRIVEN EXTERNALLY. Васовнев Ілеткр. No CURRENT 
BOUND ComMMUTATOR PoLEs. 


it may be regarded as crossing the latter at right angles. These 
curves indicate that this is the case, for the effect is merely a hump. 
on one side, the main portion being unaffected. Tre brushes were: 


put down in the central position, and similar curves taken аби 


different loads, the load current exciting the commutating poles. : 
The brushes being central, there is no demagnetising action exerted - 
directly by the armature current. The commutating poles are 
demagnetised by the M.M.F. of the armature. There are powerful | 
currents in the short-circuited coils, which produce violent fluc- 
tuations of magnetic field under the commutating poles, and which 
would tend to magnetise the main field. But the results showed 
that the increased reluctance of the main circuit due to the distortion 
of the field counterbalanced the increased M.M.F. The circulating. 
currents steadily increase with the increase of load, as the reversed ' 
field under the commutating poles increases. 

To examine the influence and magnitude of the circulating current 
apart from armature distortion, a se ies was taken with the armature. 
running light and a separate current round the commutating poles,’ 
excited as for a motor. This gave a gradually increasing over. 
compensation. Fig. 11 gives the result with 28 amperes. The. 
commutation being over-compensated, the short-circuit currents are 


in the reverse direction, and the total field is considerably diminished.. 


Fic. 10.—ARMATURE-DRIVEN EXTERNALLY. CUBRENT ROUND COMMUTATOR. 
Poues, 28 АмРЕВЕВ (FULL Loap CURRENT). BrusHes LIFTED. 


Copper brushes gave very much the same results. 
Curves in detail, it will be noticed that in places the short-circuit 
ле completely demagnetise parts of the commutating poles, 
om which their value may be estimated. The M. M. F. across the 
pap at full load is 1,700, and the ampere turns 1,850. "There are 
or the most part two coils short-circuited under the brush, con- 
g 24 turns, во that the current must amount to some 60 
5 and its maximum value is probably much more in one of 
en coils. Their influence on the main field was determined by 
ine 19 the area, and the demagnetising effect was found to be 
zi 9 19 per cent. Calculating from the characteristic curve, this 
шү ‚850 ampere turns, the average value given by this 
No d Nass much less than the maximum value given above. 
25 obe such large currents, several times the normal current, are 
pits anticipated in a well designed machine, but it is clear that 
an EM me possibilities if the design is incorrect. The spark- 
M. F. obtained under the same conditions was found to be 
very large. : i 
„attempt was made to use copper brushes, but the sparkin 
sod disburbanoe of the field were io violent that the шы уы 
, Abstract of a P ead be CCC 
Institution of Electrical Engin ms the Glasgow Local Section of the 


Examining the | 


e Fig. 19 the current is 85 amperes, not 25. 


to hunt, and readings were impossible above a magnetising current 
of 7 amperes. Another series was taken with the commutating 
m excited as for a dynamo, i.e., in the wrong direction. The 

rushes were then put downand tke machine run as a motor. The 
short-circuit currents magnetise the main field, and the total flux 
rises as the current round the poles increases. 

The curves confirm the deduction from the curves of sparking 
E.M.F., that the commutating poles are not sufficiently powerful, 
and they further show the great risk of such poles when incorrectly 
designed, for the reluctance of the magnetic circuit, in the air gap 
of which the short-circuited coils lie, is small, and & small want of 
balance of M.M.F.s will produce a considerable magnetic field. 
By using such poles the maker expects to be able to allow a large 
number of turns in the armature coil, and the liability of spark- 
ing is increased, in addition to the disadvantage of the heating 
effect of the short cireuit currents on armature commutator and 
brushes, and the loss of power. In the simple machine there is 
much less danger of unsatisfactory commutation. 

It is only fair to the makers of the motor to state that this par- 
ticular machine was one of the first they had made, and it should 
be added that, notwithstanding the errors revealed in these tests, 
the motor runs with little sparking even at high speeds. 

The risk of using too broad a brush is also clearly brought out. 
These should be as narrow as possible, in order to curtail the time 


-during which extra currents can be produced. Whether under or 


over compensated, the motor will tend to spark if the brush is 
broader than is absolutely necessary, and as we have seen in the 
first part of the Paper, a high current density makes little difference 
to the commutator losses. 


VITI.— MEASUREMENT OF CURRENT IN THE SEGMENT UNDER 
THE Brus. 

The foregoing experiments gave only indirect information con- 
cerning the current flowing into the brush from a segment, and, so 
far as we know, no direct measurements of the rise and fall of the 
current in a segment have been made. As the current in a seg- 
ment endures for an extremely short space of time, either an 


Fic. 11.—CuRBENT ROUND COMMUTATOR PoLEs, 28 AMPERES, 
f Brusurs Down. 


oscillograph or a contact-maker must be used. To this end re- 
sistances of 0'018 ohm were inserted in three consecutive lugs, three 
lugs being taken since a single resistance would divert current into 
adjacent lugs, and joined up to slip-rings for use with an oscillograph. 

The contact-maker method consisted in charging a condenser with 
an E.M.F. at a particular instant by means of a pin and spring. 
On the terminals of the condenser was a galvanometer, which with 
a very small consumption of the charge gave the E.M.F. The loss 
of charge was only 6 per cent., or the average E.M.F. 8 per cent. 
below the value to be measured. For measuring the current in the 
lug, potential leads were taken off to a slide-ring and to a contact 
pin, and from these to the condenser. The E.M.F. between brush 
and segment was read in the same way, the pin being fixed in the 
segment and a change-over switch brought either into action. 

The machine examined was the 5бн.р. motor previously used. 
Although this has six poles and three brush arms in parallel, it was 
thought desirable to avoid complications, and only one brush arm 
was employed. The use of a single brush arm made advisable a 


restriction of the current to half load, although with the brush in 


the most favourable position a greater load could have been carried. 
The brush area was 2in. axially and nominally gin. circum- 
ferentially, which was reduced actually to ү, in. The brush width 
was barely more than the width of a segment and mica strip, so 
that not more than two segments were active together. The brush 
pressure was 40 oz. per square inch, the high pressure renderi 
steady readings more probable. The full exciting current was used, 
and a pressure of 460 volts gave a speed of 480 revs. per min., 
which was maintained all through. The brush examined was the 
negative, current passing from segment to brush. 

eadings were taken with the brushes central, set back, and set 
forward, with currents of 7, 25, and 45 amperes at each position. 
Repetitions of readings showed some changes in the form of the 
curve, which would be to some extent influenced by changes in the 
brush contact, and as each set of readings occupied about an hour, 
it is probable that such changes коше even 1 pod = 

é i wn in 8. 12, . 
The most consistent examples are sho T ib noticed 

t the current does not start until after the first division, due to 
ihe leading edge of the brush being slightly bevelled, as was found 
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afterwards. The upper curves show the three currents, the lower 
curves the corresponding E.M.F.s between brush and segment, and 
the central diagram gives as ordinates the contact area between 
brush and segment at each point. For a short space in the middle 
the whole segment is in contact with the brush, reducing to zero on 
either side, where the current begins or ceases. ' 

The first rise of the current is extremely rapid, amounting in 
the curve 45 in Fig. 12 to a rate of increase of 200,000 amperes 
per second. If this is multiplied by the induetance of the 
coil in which this change takes place, the result is an E. M. F. 
of 5 volts, the counter E.M.F. in the short-circuited coil. Re 
ferring to the E. M. F. curve, it has a value in the coil just 
before contact of 7 volts. This is the E. M.F. due to the leak- 
age field. The E.M.F. drops promptly to about 1 or 14 volts, the 
rest of it being used to overcome the counter E.M F. in the coil, so 
that the slope of the current curve is closely in accordance with this 
E.M.F. In Fig. 13 the E. M. F. and rate of increase of current are 
almost as great, but in Fig. 14 the E.M.F. is very small, and the 
rate of rise of the current is much slower. But this E.M.F. is not 
the only cause of the current entering the new segment, for in that 
саве the rate of rise would be the same for all currents. The re- 
sistance of brush contact in the previous segment forces the current 
into the new one with an E.M F. which increases with the current, 
and hence the rate of rise is greater the larger the current. In 
Fig. 12 this effect is small, but in Fig. 14 it is the principal factor, 
and the rate of rise differs markedly for the three currents. 


Ё 


Fic. 12.—-Оовкемт AND E. M. F. Іх SEGMENT, BRUSH BEHIND CENTRE. 


Examining the next parts, it is notable that the current has not 
only reached its maximum before the full contact, but has even 
begun to fall either before or soon after full contact is attained. 
On light load there is an excess of reversing E. M. F., which 
causes a reverse or circulating current, large in 12 and small 
in 26. In the former it is dying away slowly, as the coil 
moves Out of the field, when the diminishing brush area cuts 
it off abruptly, with a corresponding rise in the E.M.F. 
curve. With 35 and 45 amperes the current does not rise 
again to any appreciable extent, and commutation is evidently 
perfect. Owing to the distortion of the field by the larger currents, 
there is a slight reversal of the field, causing the current to start in 
the wrong direction, until cut off by the brush resistance. The 
phenomena in Fig. 13 are very similar on a reduced scale. In fact, 
up to half load this central position of the brushes is better than the 
previous one. Probably an intermediate point between 7 and 8 
T show the half-load current rising again, as indicated by the 

Fig. 14 shows the effect of insufficient reversing E.M.F. at first, 
which does not matter, and of the wrong E M.F. at the end, which is 


more important. Without this E. M. F. the current of even 45 amperes | 


would evidently have risen and died down by the action of the 
brush resistance alone, finishing easily by the end of the contact. 
It may be of interest to say that, taking ¢ as the half.time of con- 
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tact, and R as the resistance of coil, lug, resistance and brush 
contact (at the full), the product Rt is twice the inductance of the 
coil, a condition which on some theories of commutation should 
insure satisfactory results. In the present instance the E.M.F. 
from the fringe of the approaching pole keeps up the current, which 
is abruptly brought to zero by the inereasing brush resistance, the 
E.M.F. rising to correspond. 

The E.M.F. curves during contact show that this varies between 
0:5 and 1:5 volts, which may be taken as about 1 volt. The current - 
density is about 90 amperes per square inch with the 45 ampere 
curves when there is full or nearly full contact, rising to 150 amperes 
in the earlier parts of the curve. The current density at the leading 
edgeis very high, falling rapidly until at the trailing edge it is in 
many cases zero or in the reverse direction. But over the first 
third of the brush, where most of it gets through, the density is 
fairly uniform. This is of some importance for Prof. Arnold has 
shown that when the current varies with great rapidity the ratio 
of instantaneous E.M.F. to current is nearly constant, and he applies 
this to the case of a dynamo brush. Whatever the value of the 
resistance may be under these conditions, it does not apply quite so 
strictly to the case of a brush as he assumes. Even at the trailing 
edge with a reversed current, the value will not fluctuate very much, 
unless the brush is even narrower than the one used here. 

It will be noted that the current density under the brush is little 
affected by the circumferential size of the brush. The whole line 
current passes through the leading segment, even though the larger 
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Ordinate Area of brush contac 


Fic. 18.—CunnENT AND E. M. F. IN SEGMENT, BRUSH IN NEUTRAL POSITION. 


portion of the brush is touching the segment behind. Excessive 
brush area serves no useful purpose, and we see that there is a 
strong case against low current density. For the anticipated de- 
crease in the E. M. F. will not be obtained, while the idle part of the 
brush is at best wasting power in friction, and may also be the seat 
of heavy circulating currents. This machine, for example, in these 
tests is taking half load with one-ninth of the brush surface supplied 
by the makers, and we have taken it up to two-thirds of full load 
with a single brush of one-eighteenth of the full brush area in a 
special brush holder, with no sparking aad with a pressure of 80 oz. 
per square inch. The current density must have been very great, 
and possibly this extreme reduction of brush area was not 
economical, but it is instanced to show that high current density 
alone will not cause sparking. In fact, it will tend to increase the 
brush resistance effect in forced commutation at the trailing edge, 
and to lower the sparking E.M.F. The only risk lies in overheat- 
ing, if sparking should occur, for it will be concentrated over & 
shorter line with less cooling surface. 

While the results of these last tests do not bring out any new 
phenomenon which has not been, or could not be, conjectured be- 
forehand, they emphasise the fact that the leading edge of the 
brush is really the important part from the current-carrying point 
of view, and that the trailing edge should be reduced to its nar- 
rowest limits. The leading half should be of the best and most 
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heavil phitised carbon, and possibly the metallic impregna- 
tions netos used would be stil better. But the trailing half 
should have à much higher resistance, preferably obeying Ohm's 
law as nearly as possible. The old carbon-fronted gauze brushes 
carry out this idea, but a single composite brush of uniform 
wearing qualities throughout will be more easily applied and will 
require less attention. "here is no need for several laminations, 
for these ошаш currents cannot get tbrough the leading part 
of the brush, and low-resistance laminations at the trailing half 
will beharmful. The high resistance at the trailing edge will force 
the current to the new segment in front, which is all that is required 

The second point to which attention may be drawn is that the 
brush has far more power to commutate the current than is usually 
believed, at least by writers on dynamos. A low inductance is 
necessary, but a uniform high contact resistance is not advantageous, 
for while it hastens the fall of current in the trailing segment it also 
checks the rise in the new one. A reversing E.M.F. is desirable, 
but not necessary, as is shown by Fig. 14, where commutation 
takes place without its aid, and it must be noted that while the 
machine is only on half load, yet it is working with only one brush 


а 


Fic, 14,—Cunnent AND. E. M. F. Іх Ѕкомечт, Ввозн iN Front or CENTRE, 


arm, and all three coils are commutated at once. Тһе conclusions 
drawn from the eurves of sparking E.M.F. are therefore substan- 
tiated, that the less stray field there is the more safely the machine 
will commutate. So long as the armature field is kept away from 
the short-circuited coil, the strength of the main field may be 
reduced to any limits. If the armature coils have reasonably small 
inductance, then a wide interpolar space, a narrow air-gap, good 
brush holders and brushes not too broad, will hardly fail to produce 
sparkless commutation and a cool commutator. 


EXHIBITION OF APPARATUS AT THE PHYSICAL 
SOCIETY. 


A number of interesting appliances were shown at the annual 
ыша of electrical, optical and other physical apparatus, which 
as held by the Physical Society in the new buildings of the Royal 
llege of Science on Friday last. 

e of the largest stands was that of the Cambridge Scientific 
i: po Co. The electrical apparatus here shown included 
"ide pattern high-tension oil bath *Duddell oscillograph, 
wna ти fully described in The Electrician, Vol. LVII., p. 884, 
tr ot auper Grlfiths © self-testing " Wheatstone's bridge. One 
Fel Th bridge, fitted with ordinary plug contacts, is illustrated in 
д. e instrument exhibited, however, was fitted with Collins' 
of the ETT as shown diagrammatically in Fig. 2. Each 
firn ridges B for short-circuiting the resistances can be 

used to dip into mercury cups by allowing the heavy plag D to 


rest upon the disc E. This is normally held up by the spring A 
against the bush G, which renders the apparatus dust tight. The 
cups are so arranged that if the bridge is accidentally inverted no 
mercury is spilt. The coils are made of carefully aged manganin 
with the connections hard soldered, and form a Яу жє айга 
gression with common ratio 2. "They are numbered in units 
(0:01 ohm) 10, 20, 40, 80, 160 and 640, so that the difference 
between any coil and the sum of those which are of less value is a 
constant. The bridge wire is of platinum silver. A vernier is 
fitted to the contact maker, which is also provided with a simple 
form of slow motion adjustment not shown in Fig. 1. These 
bridges are more pirticularly intended for standardising platinum 
thermometers. 

Another exhibit on the same stand was a new chronograph for 
recording variations of speed of gas and other engines. This 
apparatus is shown in Fig. 3. А drum covered with smoked paper 
is coupled to the engine shaft through two universal joints of a 


Fra, 1.—CALLENDAR-GRIFFITHS SELF-TESTING BRIDGE. 


special design free from backlash. The tuning fork which is 
employed to give a helical trace on the drum is mounted on a 
carriage guided to move axially, and so arranged that a single 
movement places the style in contact with the paper and at the 
same time engages the lead screw in a similar way to the mechanism 
of the ordinary phonograph. A divided circle is engraved on one 
end of the drum. The tuning fork is not provided with an electro- 
magnet to keep it in constant vibration, but will vibrate sufficiently 
long to give clear indications over the greater part of the 24 revolu- 
tions which carry it from end to end of the drum. The position of 
the tuning fork can be set by a screw adjustment, magnifying glasses 
being provided to facilitate this, and also over the divi ed circle of 
the drum. It is possible to uncouple the drum from the engine 
shaft by removing three screws from the coupling, and means are 
provided for a slow speed adjustment for setting the drum. A chrono- 
graph with three pens for marking on Morse paper was also shown. 

Messrs. Crompton & Co. 
showed a thermo-electric 
pyrometer of small type 
for indicating the tem- 
perature of superheated 
steam. The instrument is 
suitable for attachment to 
the dashboard of an auto- 
mobile, special means be- 
ing taken to absorb vibra- 
tions. The thermo-couple 
is clipped to & steam pipe 
and heavily lagged. 

Representative displays 
were made by Messrs. 
Elliot Brothers, Messrs. 
Everett, Edgcumbe & Co., 
Messrs. Evershed & Vig- 
noles, and Messrs. Nalder, 
Brothers & Thompson, all 
4 of whose instruments are 

well known. 

A convenient appliance shown by Mr. R. W. Paul was the Paul- 
Harris test wire, which consists of a one ohm slide wire 70 in. 
in length, arranged in circular form. The contact and wire 
are contained in a flat circular case, which is made pA 
nient for transport by an ingenious arrangement о! re 
terminals. The same firm ао exhibited the Campbell standard 
reflecting moving-coil galvanometer. This instrument, as will зе 
seen from Fig. 4, has a very wide bifilar suspension, the object o 
which is to minimise errors due to zero creep. The galvanometer 
is intended for use in conjunction with external shunts and 1 
tances as & sub-standard, and is in use for such purposes at the 
National Physical Laboratory. As the control forces are nooti- 
sarily large, the magnet is of considerable size, practically filling the 
flat Lage, the field in the airgap having a density of B=2,000. 


Соттлха" MERCURY 


Prnca CONTACT. 


$68 


Efficient damping is'prod f 
is obtained, notwithstanding the high controlling couple. The 
moving coil is of the Evershed pattern suspended from & large 
ebonite turntable carrying 'he terminals and a pair of sensitive levels. 
The turvtable with the coil attached can easily be withdrawn. The 
constancy of the zero is such that the coil may be left fully deflected 


for days without causing & zero creep of as much as 1 in 2,000. 


Another.type of galvanometer shown by Mr. Paul is illustrated 


in Fig. 5. "The suspension which is shown separately in Е ) 
-provided with springs which maintain the suspension in tension 
and render the instrument particularly suitable 


‘vibration is such as to prevent the use of 
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‚ Fic. 9.— CHRONOGRAPH FOR RECORDING VARIATIONS IN SPEED OF ENGINES, 


and the coil is accurately balanced so that the galvanometer 
can be used at sea. The magnet is circular with flat pole 
faces and a ring-shaped coil is used surrounding a spherical 
core. The moving system is mounted in a brass tube which can 
be drawn out at any time without the necessity of undoing connec-. | 
tions. The rotating plug B contains a plunger C, normally pressed 
_ upwards by a spiral spring and furnished with a flange D, into which 
the stud E is screwed. The latter projects upwards through the 
_ flange, and passes into a slot in the lower surface of the plug В, 
allowing the spring to tighten the suspension. By depressing the 
plunger and giving it a slight turn to one side or the other the 
stud E is removed from the slot ia the plug, and can then be locked 


Fie, 4. CAM PBELL BIFILAR GALVA NO MI TER. 


uced and the required degree of sensibility 


ig. 6 is 


for places where the: 
a freely-suspended coil, 
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below th. 
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holder w 
drum, se 
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into one or other of two recesses at the side of the slot, removing lengt] 
the strain from the suspension and at the same time locking the | This: 
coil frame against the core H by means of the spring G. The lower | to ru 
suspension strip is of the same length, and is interchangeable with | minu 
the upper strip. The screw M provides a means of raising or up b: 


| lowering the plunger К for centering the coil. The apparatus is | has n 
particularly suited for use as a speaking galvanometer for. | the с 
eae б 


reading signals through submarine cables. . 
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holder B has become stationary, the ye 
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indication which is not quite correct. In the instruments now 
made the pen is normally on the zero line just below the lettering 
CO,, and does not fall for some time after the gas-holder B has 
apparently come to rest. 

We noticed an ingenious form of slide rule (Anderson’s patent) 
on the stand of Mesers. Casella & Co. This rule is equivalent to a 
slide rule of considerable length, but is very compact, as the scale 
is divided into five sections arranged side by side. Only one 
slider is used with & wide cursor covering all the scales. . An 
accuracy of eight times that of an ordinary rule of the same length 
is claimed. Some useful conversion tables are printed on the rule. 
Other calculating devices included a circular calculator 5] in. in 
diameter, known as the British Calculator, for adding £. s. d., and 
the “ Adix calculator, for the summation of ordinary numbers, 
both shown by Messrs. Newton & Co. 


SIEMENS-SCHUCKERT ALTERNATING-CURRENT 
SERIES MOTORS.* | 
BY RUDOLF RICHTER. 
‘(Continued from page 251.) 


III.--EcoNoMicAL USE ОЕ THE MATERIAL. 


In order to form a judgment as to the correct distribution of the 
material we must obtain a few formules for the turning moment of 
a commutator motor. To avoid the difficult problem of the distri- 
bution of the mechanical forces in & slotted armature, we will con- 
sider the case for & smooth-core armature. It is recognised that the 
turning moment for a given average induction in the air-gap will be 
the same if the armature bars are laid in slota. 

If the armature winding has 2a parallel conductors, and 7 is the 
momentary value of the motor current, then the turning moment 
m exerted by a bar which lies in a field having the induction b will be 


А m=,-blr, 
where / is the length and r the radius of the armature. 
If z is the total number of conductors in the circumference of the 
armature, and dz one element of the armature circumference, then 
the turning moment which this element will exert will be 


We will now substitute J max. f(t) for i, and Bua P(t) for b ; At) 
and St) are periodic functions of the time t, so that | 


-lzf(t)*-L1 
1 S0 S1 
Jr із independent of ё and x; Binax. is independent of t but depen- 


dent on the locality æ on the periphery of the armature. | 
lf we further insert the ratio of the maximum value of the 


current to the effective current B zc, then we find that the total 


A which will be exerted by the armature of a 2p pole motor : 
ia ihe moment in question, when the position z=o corresponds ёо . 
one of the neutral zones (that is, a position in which the short- ! 
circuited armature bars are), will be Pu 
5 z= 27 : 
ы? | hee 
"TT 


ы 
* 


ar etri | Bras de 


=P 2 
" 2% Fare), | 
Hos Кш, is the periodic maximum value of the total excitation 


"i periodic mean value of the torque during a period, T, will 


Mad. — P. 2 ШЕТУ 
заа gp Fer i fiot, at. ; (10) 
i a basis for the comparison between an alternating current 

т and a direct-current motor, we will assume that the effective 


currents and maximum excitati -then if Ki 
constant, we have ation fluxes are equal; then, i is a 


("oT 
M mea. = Ke / Лоф). 


ч, F 1, f (4) =1 and ф(#) 1 in the direct. current machine, there- 
turi 1 Hon of the turning moments of the alternating- 
nt and direct- current machines will be 


M mea. 1 


M, KE 1 
б тич rcon. j . (11) 


— 
— — 


s — — — „„ 
From the le ktrotec hnisc he Zeitschrift. Slightly abbreviated. ` ~ 


This e кошо is always less than 1, and is so much the рт 
the mor e the curve of induction and current approaches a rectar 
form. If we now substitute sin et for f(t) and sin (wt — a) foi 
then we shall get c= 4/2 and 


M nea. COS : А ( 


As соза is nearly equal to 1, it followa from these considera 
that, with sine curves of current and flux, with the same її 
tion, the same excitation flux and the same effective curren 
alternating-current motor will only develop about 0°7 time 
torque given by the direct-current motor. 

In our comparison we have assumed the same maximum i 
tion and the same effective current. If the same motor were 
run first on alternating current and then on direct current, the 
induction with direct current would fall in the ratio of the eff 
value to the maximum value with alternating current. 1] 
alternating-current motor could be built like an ordinary d 
current motor—that is to say, with a large air gap and w: 
compensation—then the saving of about 40 per cent. in the e 
tion winding would partly make up for the decrease of torque 
account of the power factor, however, the only motor which 
into question for alternating current is that with a compe! 
armature field and comparatively small air gap. In this fo 
motor only а few armature windings are necessary for prod 
the excitation field, so that 40 per cent. more copper losses 
excitation winding do not influence the efficiency of the moto 
much But the small number of excitation ampere-turns р 
of an increase in the output in other respects, as we shall se 
on (this applies to the series but not to the compensated rep 
motor). 

With maximum induction the iron losses in the alternating 
will be somewhat greater than in the direct current motor, be 
magnetising losses also occur in the stator. This holds goo 
for motors with a more or less uniform rotating field, as this 


| dition only obtains at one definite speed, and the motors whi 


are considering operate at variable speeds. The assumpti 
equal effective currents involves a somewhat greater copper 1 


Ae | 
Fio. 36,—Excrtation WInb Nas or B. S. W. Begs Мотов. 


the case of direct-current motors than in alternating-ourrent m 


If, for purposes of comparison, we further assume the same 
for св сг then the losses in each саве will be practical 
same, but the output of the alternating-current motor will o 


about a of that of the direct-current motor. 

The assumption of the same number of revolutions per n 
for each motor will be correct if, with ihe вате maximum flu 
back E. M. F. in the direct-current machine is ./2 times the 
tive value of the sine-wave alternating current. By su 
arranging the voltage curve of the alternating current, the « 


| of the alternating current motor could be increased for the 
| losses, but only at the cost of sparkless running, as we have & 


| seen. 


In order to increase the output of the motor without alteri 
losses there is only one method for the given terminal voltage 


| We must make Fus, in equation (10) as large as possible w 


altering the periodic maximum value of the induction. 7 
effected by making the pole arc as long as possible in propor! 
the pole pitch and the induction аз nearly as possible equal at all | 
Messrs. Siemens -Schuckert therefore use almost exclu 
stators with uniformly distributed slots, as in three-phase n 
in which case the arc embraced by the excitation winding oc 
& space which is only less than the pole pitch by one tooth (Fi 
In this manner one can easily obtain with alternating moto 


poleare _7 _ 9-876, and thereby increase the 
pole pitch : 
without increasing the losses. If Z is the number of teet 

go to one pole, which, in order to obtain as long a pole arc ғ 
sible, will be as great as is compatible with leaving the nec 
apace for the excitation ampere-turns, then the excitation flax ' 


jm = (Z mis 1)Dmex.; 


where (Z — 1) l is the polar area. І 
То Aem Ms same induction in a direct-current motor 41 

cent. more excitation ampere-turns would be necessary, n 

would have to be placed in the second slot, counting from 


the neutral zone. 


proportion of 


870 


For the same maximum induction, therefore, the flux which we 
shall obtain with a direct-current motor will be 


T B max. йт. 414 B55 
P- ype E E-D IT 
The ratio of the flux in the two motors will then be 
Fmax. 7—1 | 
F Е ~%— 1°58" 0 0 е LI * (18) 
and that of the outputs 
L 1 F 1 Z-1 
J! 1 
L 72 F 2 Z —1 58 t) 


= ; pole aro 9.857 ; E 
For Z=7, which means that pole pikoh 0:857 in an alternating 
current motor, we get 
Pers 1.108 ; (184) 
F 
L o 
and p 785. (14a) 


That is to say, that with the same maximum induction and the 
game effective current, Messrs. Siemens-Schuckert’s alternating 
series motor develops only 21:5 per cent. less power than a direct- 
current motor. 

If the proportion of pole aro to pole pitch had to be smaller than 
0:857 in the alternating-current motor in order to get the excitation 
ampere windings into one slot, then the difference of output 
between Messrs. Siemens-Schuckert’s alternating-current motor 
and the direct-current motor would be still less. 

If we now compare the output of Messrs. Siemens-Schuckert's 
series motor with that of the compensated repulsion motor 
(Fig. 85), where the excitation flux is produced by a uniformly- 
distributed armature winding, and assume the same maximum 
induction and the same effective armature current,“ then with un- 
gaturated iron we get for the series motor, 


Eo 
where c is a constant and b is the pole are, and for the compensated 
repulsion motor with the same measurements as the series motor 


we get ° 
F' nar. T 
— 5 C 
max 2 


where т is the pole pitch. The proportion of the output of the series 


motor to that of the compensated repulsion motor with unsaturated 
iron is therefore 
L 9b 


= eene Q5 


That is to say that, assuming similar measurements, the same 
maximum induction and the same effective armature current for 
each motor, then if the value of 5% is only 6/7 — 0:857 for the series 
motor, the output of the latter will be 71 per cent. greater than that 
of the compensated repulsion motor. 

If the saturation of the iron be taken into account then the com- 
parison works out more favourably for the compensated repulsion 
motor. If we assume the saturation to be so great that the triangular 
distribution of the induction in a compensated repulsion motor 
changes to a sine curve, then we get for this motor 


FY ax 027 L ть 
waz and у becomes 5. а ee enc: 16б) 


Baa 7 

For 5/7 20:857 in the series motor its output will be 35 per cent. 
greater with the same measurements, maximum induction and 
effective current than that of the compensated repulsion motor with 
the excitation field induction distributed over the armature surface 
in sine form. The difference of output between the series motor 
and the compensated repulsion motor is in this case greater than 
that between the output of the direct-current motor and Messrs. 
Siemens-Schuckert’s series motor. The latter comes, therefore, 
in the matter of output between the direct-current motor and the 
compensated repulsion motor, but of the two it more nearly 
approaches the direct-current motor. 

If, for the better working of the two motors, resistances are in- 
serted between the winding and commutator and arranged in the 
slots, then by using the auxiliary winding already described, a further 
increase of 10 per cent. can be effected in the output. 

Concerning the exterior dimensions of the stator we would remark 
that, in the case of the series motor, almost as large a number of 


* We will only include the main current under armature current in the 
case of the compensated repulsion motor. As a matter of fact, the exci- 
tation current also flows through the armature in this motor, and this 


will certainly increase the copper losses without increasing the turning 
moment. 
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8 as desired may he employed, to obtain a small radial dimen- 
uel of the stator and à small length of motor. For, with a large 
number of poles, the pole pitch will be smaller and with it the space 
necessary for the windings in an axial direction. In the case of the 
compensated repulsion motor, however, the number of poles is 
determined by the normal speed and the frequency of the current, 
and cannot be chosen arbitrarily.* (At а normal speed of 750 revs. 


per min. and with a frequency of 25, for instance, the number of 
poles must be four.) 


IV.— EFFICIENCY. 
As has been shown with the same losses but with increased 


output, L'=(1+u)L, and the efficiency will be:— 


1+" 

* 1-+un 

If » is the efficiency of Messrs. Siemens Schuckert's alternating. 
current series motor with sine wave terminal voltage, then the 
efficiency of the same motor, but with 41 per cent. more excitation 


Pn 


winding and running on continuous current will be 


,, 198 
7 1403284" 
then, according to equations (14) and (144), we find tat 
1 
= з 198. 
4 0 60785 


Then for 5:2 80 per cent. we have 7 =88`6 per cent. The efficiency 
of the alternating-current motor is, therefore, 8:6 per cent. less 
than the same motor run on continuous current (but with 41 per 
cent. more excitation winding). This fact cannot, unfortunately, 
be altered ; it is quite independent of the frequency of the current. 


9. 9. 
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Fig, 87.—Winpine Diagram FoR Stator оғ A Two-POLE 
COMPENSATED SERIES MOTOR, 


Before we compare the efficiency of the series motor with that of 
the compensated repulsion motor we will describe one more method 
of winding by which the total losses in the motor are reduced by 
the amount of the copper losses in the excitation winding. The 
winding of the stator for a two-pole motor with 12 slots is diagram- 
matically shown in Fig. 37 in the usual way. Those teeth which 
form the main poles are hatched. The winding which has to com- 

ensate the armature field is indicated by the thick lines. The thin 
ines indicate the excitation windings, each embracing five teeth. 
K, and E, are the terminals of the compensation winding and E, and 
E, those of the excitation winding. The direction of current indi- 
cated in the figure assumes that the armature revolves from left to 
right. As may be seen, the conductors in the slots to the right of 
the main poles convey current in opposite directions; with this 
arrangemeut of winding these conductors can, therefore, be left out 
without affecting the distribution of the magnetic forces in the 
motor. A winding where this has been done is shown in Fig. 88. 
That part of the winding which serves principally for compensating 
the armature field is shown in thick lines ; the thin lines represent 
that part of the winding which, when the armature revolves from 
left to right, partly compensates the armature and partly pro- 
duces the excitation current. The current enters at the terminal 
K and goes out at E. If the armature rotates in the opposite 
direction, then the winding shown by the dotted lines and that 
shown by the thin lines are used instead of that shown by the thick 
lines and thin lines, The dotted winding can be entirely omitted 
if the motor is only required to run in one direction. 

Here, again, the current enters at K, but goes out at Ez The 
total amount of copper is the same in Figs. 87 and 88, as the 
number of conductors is the same in each case. The mean length 


* Messrs. Siemens-Schuckert seldom build their alternating-current 
railway motors with less than eight poles; the radial dimensions of the 


core will, therefore, only be about half as great as those of the compen 
gated repulgion motor, 
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of winding is uniform with a bar winding. By using a coil winding 
for the excitation the average length of winding in Fig. 87 can be 
made somewhat smaller, but thisis unimportant. Bar winding has, 
besides, the great advantage that a damaged bar can be easily 
interchanged. 

A single-pole switch is all that is necessary for reversing the motor 
in Fig. 88, but in Fig. 87 a double-pole switch is required. 

Let us now compare the efficiency of Messra. Siemens-Schuckert’s 
series motor with that of the compensated repulsion motor. We 
must again assume the same maximum induction and armature 
current. If we further assume (in favour of the compensated re- 
pulsion motor) that the iron is saturated so strongly that the 
triangular distribution of the magnetomotive force produces a field 
of sine form, then the efficiency of the series motor, where n’ is that 


Fra. 88.— Winpinc DIAGRAM FOR Stator or A Two-POLR 
COMPENSATED SERIES MOTOR WITH SMALL CoPPER Loss. 


of the compensated repulsion motor, will be, according to equations 
(24) and (16), 


mam z xc (10) 


for n'=80 per cent. and 


б 8 _ 0-857, 


-J 


r 


for the series motor we have n =84'4 per cent. 

The series motor gives, therefore, a 4'4 per cent. better efficiency. 
On the other hand, as we have seen, the compensated direct current 
motor has a 8'6 per cent. higher efficiency than Messrs. Siemens- 
Schuckert’s motor. 

We have now to examine whether the losses in the motors which 
we have just compared are actually equal when the maximum in- 
duction of the excitation fields and the effective armature currents 
are the same, Figs. 89 and 40 show the windings of а series motor 


Fic, 89.—0тлавлм or СомремвАТЕр S. S. W. SERIES Me ron. 
(For compariton with compensatcd repulsion motor.) 


and a compensated repulsion motor side by side. At K, is shown 
in а sloping position the winding already described (see Fig. 80) 
Which partly produces the excitation flux and partly compensates 

e armature; the rest of the armature flux is compensated by the 
winding K,. In order to obtain an indisputable comparison, the 
cross-field of the series motor (shown horizontal in the diagram) 
shall not be produced by a special winding but by K,, a part of the 
Compensation winding. For this purpose the motor voltage must 
be transformed down by the transformer T, the capacity of which 
depends upon the power required for the excitation of the cross-field. 

„1 course, we assume that the motors havo exactly the same dimen- 
sions and presuppose for the sake of simplicity that both motors are 
wound for the same voltage. 

The armature winding shall be the same in both cases, so that 
the copper losses due to tho main current in the armature are equal 
(in the compensated repulsion motor the current which flows 
through the short-circuit connections is the main current). The 


same thing holds good for the copper losses due to the main current 
in the windings K, and K, in the series motor and the winding K 
in the compensated repulsion motor, because the main current in 
these windings is equal and the resistance of K, and K, is the same 
as that of K. The magnetising current for producing the cross- 
field is greater in the compensated repulsion motor in the samo 
ratio as the winding K is greater than the winding K,; and the 
copper losses due to the same magnetising current are also greater 
in this motor in the same proportion. If v represents these losses 
in the compensated repulsion motor and 7 is the number of turns in 
the winding K (which is the same as the number of turns on the 
armature of the series motor as both motors are designed for the 
same voltage), n, and n, the number of turns in the windings K, and 
K, respectively (so that n=n,+7,), then the copper losses in pro- 
ducing the cross-field in the series motor are 


п,|п is, however, nothing more or less than the proportion of the 
number of turns of the excitation winding to that of the armature 
winding, in the case of the series motor about 3. 


Fic. 40.—Diacram or COMPENSATED REPULSION MOTOR WITH 
SERIES TRANSFORMER, 


The copper losses due to the magnetising current for exciting the 
cross-flux will therefore be for the series motor arranged as Fig. 89. 


2 1-8. 
pes 
8 

The excitation flux of the series motor is produced simultaneously 
by the compensation winding K,, as already remarked, but in the 
compensated repulsion motor by the armature. The armature in 
this motor therefore carries both the main current J and the 
excitation current 4. 

As these two currents are nearly in phase they neutralise each 
other in some places and add together in others, as can be seen in 


Fic, 41.— DAM or Соьвзмт IN ARMATURE OF А COMPENSATED 
RxPuLSION Moror. 


Fig. 41. If: istho resistance of the armature then the total copper 
losses in the armature of the compensated repulsion motor will be 


20 + 22+ 20 i) 102 + wit, 


The copper losses in the armature with this motor are therefore 
greater than those in the series motor to the extent of wit. 

As the cross-field is equal to the excitation field in the compen- 
sated repulsion motor when running at normal speed, and the copper 
losses due to the main current are about equal in the armature and 
in the compensation winding K (if anything they will be less in the 
stator because there is more space there for the windings), therefore 
the copper losses due to the magnetising current in the winding K 
will be equal to those in the armature due to the excitation wr Y 
The sum of the copper losses due to the excitation of the cross-fie 1 
and to the excitation flux is at least 2 volts for the compensate 


repulsion motor. 
E 
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as the copper losses due to the main current are the same 
in both motors, айе in the series motor (connections as Fig. 9) 
the exeitation flux is produced simultaneously by the main qu 
in the winding K, therefore the total copper losses are about (2 – ) 
volt = 0·5 volt greater than in the series motor that is to say, mon er 
by half of the amount of the losses in the compensated repulsion 
motors which are due to the production of the excitation flux. 

We will not take into consideration the losses in the transformers 
(T and R) which are necessary for each of the motors as they are 
separate from the motors, but we would remark that the losses of 
the transformer T of the séries motor will in no case be greater than 
those of the series transformer of the compensated repulsion motor. 

We will now consider the iron losses. ge 

In each motor we have two fields which have a periodic and 
local difference of about 90 deg. from each other, so that in each case 
at a certain speed a more or less perfect rotating field is formed. 
In ihe series motor with unsaturated iron one field has a rectangular 
distribution and the other a trapeziform distribution. In the com- 
pensated repulsion motor both fields are triangular, and approxi- 
mate very nearly to a sine form when the iron is saturated. The 
rotating field of the compensated repulsion motor is therefore more 
perfect. than that of the series motor. The iron losses in the neigh- 
bourhood of synchronism will; therefore, be rather less than those of 
the series motor. The difference is difficult to determine, but it 
cannot be great as the iron losses in the armature are comparatively 
small even when there is no cross-field whatever. 

The friction losses are greater in the compensated repulsion motor 
by the amount due to the excitation brushes, which do not exist in 
the series motor. This loss must not be disregarded ; it can, in fact, 
be very considerable, for the friction Josses on the brushes are often, 
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a. Cross-flux caused by winding K, (Fig. 39). 
b. Crcss-flux caused by K; and Ky». 


comparatively speaking, great in alternating current commutator 
motors, because the peripheral speed of the commutator is as high 
as is compatible with sparkless running and moderate heating (see 
equation (9) and the remarks on p. 248). 

The commutation losses are always less in the series motor, even 
if the commutation voltage is not specially counteracted, because in 
the compensated repulsion motor these losses also occur at the 
excitation brushes, but we will neglect this detail in the comparison. 

To sum up the results which we have obtained :— 

1. The copper losses in the compensated repulsion motor are 
greater than those in Messrs. Siemens Schuckert’s series motor by 
half the amount of those due to the excitation current in the armature. 

2, The iron losses are slightly less in the compensated repulsion 
motor as the rotating field is more perfect than in the series motor. 

3. The friction losses are greater in the compensated repulsion 
motor by the amount due to the excitation brushes. 

It might well be assumed, in view of the above statements, that, 
with the same maximum induction and the same effective main 
current, the total motor losses would always be smaller in the series 
motor. As, however, the ratio of the outputs and the efliciencies 
of the two motors are given in the equations (16) and (17) for the con- 
ditions mentioned, the efficiency of the series motor will certainly 
be greater by several per cent. if it is correctly designed. 

For the purpose of comparison we have assumed the series motor 
to be arranged according to Fig. 39. This arrangement is by no 
means the best as far as the efficiency is concerned, but it enables 
one to draw a convenient and indisputable comparison of the losses 
in the two motors. If the series motor were so connected that not 
only the winding K,, but both the windings K, and K, produced 
the eross-field, then the total losses in the compensated repulsion 
motor would be greater than those in the series motor by the whole 
amount due to the excitation current in the armature. 


The distribution of the cross-field has practically no effect on the 
sparking, if only the induction has practically the same value within 
the neutral zone—that is to say, where those armature coils are which 
are short-circuited by the brushes. But it is very probable that the 
iron losses in Fig. 428 will be somewhat greater than in Fig. 42a. 

There is nothing to prevent the series motor being built as pre- 
supposed in our comparison. As, however, one is not tied to a 
certain number of — as is the case with the compensated re- 
pulsion motor, the number can be so chosen as to be most favour. 
able for the exterior diameter of motor and for the effieieney and 
sparkless running. The advantage of this cannot, of course, be 
stated in figures, and it varies in each partieular case. 

In order to keep the transformer T, Fig. 39, small, the cross-field 
would not be produced by the whole of the compensation winding, 
but only by a part of it which lies as near the neutral zone as is 
permissible, in view of the remarks on page 250. If the cross-flux 
is produced by a special winding, then the transformer T will be 


fluous. 
pen (To be concluded.) 


RECENT ADVANCES IN THE CONSTRUCTION OF 
CONSTANT CURRENT DYNAMOS.* 


BY DR. E. ROSENBERG. 


Some time ago a description was given in The Electrician] of 
the train-lighting dynamo invented by the author, by means of 
which a practically constant current is obtainable at variable speed. 
This type of machine has been extensively adopted, with very 
satisfactory results, for train lighting. The principle of its con- 
struction has since been applied to machines other than those 
intended for train lighting, and an account of recent developments 
in various directions is given below. 


Fic. 1.—R.E.G. Dynamo WITH SEPARATE EXCITATION. 


It will be convenient to recall briefly the general principles 
underlying the design of the new type of dynamo, which is 
designated by the letters R.E.G. by the makers—the Allgemeine 
Elektrizitiits Gesellschaft, of Berlin. The diagram, Fig. 1, will 
serve to explain the main features. The machine is separately 
excited. The brushes bb, occupying the usual position, are short- 
circuited and produce a powerful cross-field. The rotation of the 
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armature in this cross-field gives rise to an E.M.F., which is 
utilised in the external circuit by means of the brush pair BB. 
Now the field due to the main current flowing between the brushes 
BB directly opposes the field due to the separate excitation, and the 
demagnetising effect is so powerful that the external current is 
nearly independent of the resistance of the circuit. Owing to the 
low resistance of the armature winding a very small residual field 
along the line BB is sufficient to maintain a powerful short-circuit 
current between bb and a strong cross-field. In order to facilitate 


* Abstracted from the Elektrotechnische Zeitschrift. + Vol. LV., p. 297. 
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sparkless running the pole-pieces are provided with a wide notch 
at their middle, where commutation of the main current takes place, 

The performance of & machine of this type is shown by the 
characteristic curves of Fig. 2, which refer to a separately excited 
R. E. G. machine having a normal output of 50 amperes at 40 volts. 
The two curves refer to two different speeds. It will be noticed 
that from full load to short-circuit the current only varies (at the 
lower speed) from 50 to 57 amperes. 

So great a constancy of current is not always desirable. Certain 
arc lamps light up better if, when they are short-circuited, the cur. 
rent rises by about 50 per cent. In fact, in the case of lamps pro- 
vided with a series coil only, it is an essential condition that the 
current should rise with decrease of voltage, since the regulation of 
the lamp н on this effect. When intended for use with such 
lamps, the R.E.G. type of dynamo may be conveniently provided 


with a series field winding, so as to render the machine self-exciting, |' 
of connections is shown in Fig. 8. 


The arrangement The pole. 


as very little effect in increasing 
arma- 


the current 
rooping characteristic, like th n Fig. 4, which refers to a 
self whose normal output is 200 am eres 


winding, the 
curves denoting the fractions of the total current which are allowed 
to flow through the series coils, | 
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Fig, 4. — CHARACTERISTIC CURVE or 
SERIES- WOUND R. E. G. Dynamo. 


use of any steadying resistance. If 
greater constancy of current is required separate excitation may be 
employed. Besides the large saving effected by leaving out the 
b manipulation and entire 
p sence of disturbance of the system by irregular burning of the 
amp are secured. If, for example, the R. E. G. dynamo is dri ven 

an electromotor, an ammeter in 


length, 
th | slightly increases 
be” Power drawn by the motor from the mains. Should the dynamo 
en by a separate steam or internal combustion engine, this 

hy De of considerably smaller size than if a dynamo of ordinary 
s if & separately excited R.E.G. 
by suitably ow’ the current may be adjusted to any desired value 
d suitably altering the field excitation. Thus on exceptionally 

АГ nights, or for signalling purposes, or in the intervals of 
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Fic. 6.—R. E. G. WELDING Dynamo, 30 Kw. 729 Revs. PER Mix. 


Inanceuvres, the searchlight may be supplied with only a fraction of 
its normal current—which results not only i i 
but also in a saving of carbons. gee uer У 


Another'interesting application of R. E G. dynamos has been found 


ine fulfils the eondition of 


R. E. G. dynamos may also be arranged to act аз automatic ге. 
versible boosters, although in this Боа they are not quite so 
adaptable as a Highfield or Pirani booster. 


Amperes. 
Fic, 5.—Curves SRO wN EFFECT OF Sauntine Series Сов. 


Ав regards size, weight, heating and commutation, R.E.G. 
machines compare not unfavourab with those of ordinary con- 
struction having the same output, Ti 
running at 750 revs. per min. weighs 


min. weighs 275 kg. 
720 revs. per min. weighs 1,200 kg., a normal 30 kw. machine which 


dealt with by a machine of ordinary construction having a much 


about the same for R. E. G. machines and those of ordinary construc- 


tion, the weight distribution is different in the two cases, the arma- 
ture of an R. E.G. machine being heavier and its field lighter than 
those of an ordinary dynamo. | 

Several other fields of usefalness may be mentioned for R. E. G. 
machines besides those already considered. Thus the may, with 
advantage, be used as generators on motor cars making use of 
electric power transmission; the . series type is here to 
be preferred. The motor may at standstill be switched on to the 
generator while the latter is running at full speed, by means of a 
simple switch, without the use of any starting resistances. Similar 
advantages are obtainable in the case of distant motors used in 
mines for driving pumps, ventilating fans, &c. 

If an R.E.G. machine with separate excitation be run as a motor, 
it will take an almost constant current, independently of the supply 
voltage. For this reason it me TN adapted for use as a 

i Ilgner flywheel set for a winding-engine. 
M The intent Sights Tor R.E.G. machines intended for purposes 
other than train lighting are, in Germany, in the hands of the 
A. E. G., while in Great Britain they are owned by Messrs. Mather 


& Platt, of Manchester. 
E 2 
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THE АВС IN WIRELESS TELEGRAPHY. 


The recent sensational rise into public notice of the Poulsen- 
Pedersen method of wireless telegraphy is, in respect of its 
suddenness, mainly a financial phenomenon, and is in no way 
due to the fortunate discovery of a new vein of applied physics. 
We may вау, indeed, that the adaptation of the arc to the 
practical generation of electrical oscillations for wireless tele- 
graphy has been of comparatively slow development. POULSEN’S 
own experiments on this application of the arc have already 
extended over four years, and in reality the beginning of the 
connection between the arc and rapid oscillatory currents may 
be traced back more than eight years. In the year 1895 
H. Simon showed that minute vibratory currents superposed 
on the feeding current of a carbon arc had certain marked effects 
at the arc itself. He found that singing to a microphone 
whose circuit influenced indirectly the arc circuit caused the 
arc to sing; that is, emit sound waves. Moreover, the arc would 
act not only like a telephone receiver, but, it was found, like a 
transmitter also ; for by singing to the arc, and thus impressing 
on it acoustic rarefactions and condensations, a telephone 
receiver, if placed as the microphone was placed in the earlier 
experiment, was audibly affected. Of these experiments much 
has been made of late years by Continental writers, but in 
England we consider that the next advance in the matter— 
namely, the great stride made by DUDD£LL—was over- 
whelmingly more important, and, in fact, on a different plane. 
DUDDELL, while pursuing tbe actual search for a method of 
obtaining an unbroken stream of high frequency oscillations, 
made in 1900 the important discovery that if a capacity-induct- 


THE ELECTRICIAN, DECEMBER 21, 1906. 


———— —————————————————————— 


ance circuit were arranged as a shunt across the terminals of a 
solid carbon continuous-current arc, the arc under certain con- 
ditions began and continued to sing quite on its own account. 
He went much further than recording the fact: he investi- 
gated the physical circumstances in which automatic singing 
arises, examined the electrical phenomena accompanying the 
performance, unravelled the mathematical conditions govern. 
ing tbe manifestation, and, lastly, he satisfied himself in regard 
to the limitations as to frequency which, unfortunately, in his 
opinion, beset the use of the singing arc as a transformer of 
the direct mains current into uninterrupted high-frequency 
alternating current. He found, for instance, that no modifi- 
cation of the shunt-circuit could bring about an oscillation 
frequency as high as 50,000 per second, and that at the best 
the maximum alternating current in the shunt circuit had a 
root mean square value of 3 to 5 amperes only. Several ares 
could, however, be used in combination to get more power- 
ful oscillations, a fact that promised a possible develop- 
ment of the arc as a generator for wireless telegraphy. 
Valuable work on the singing arc, especially in the direction 
of increasing the frequency, has been done by the Italian 
physicists, and by Simon and REICH; while WERTHEIM- 
SALOMONSON, agaio, has claimed to produce, by means of a 
singing arc, oscillations having a frequency of 400,000 per 
second. But in pushing these claims to have passed the limits 
found by DUDDELL, the whole subject has become somewhat 
controversial, and rather than enter upon the controversy we 
wil turn at once to POULSEN and PEDERSEN's practical 
applications. 

POULSEN has worked steadily towards his goal through five 
laborious years. He himself attributes much of his success to 
the use of hydrogen as the medium surrounding the arc, but 
some also to the use of a cooled copper cathode to replace a 
carbon electrode. His apparatus was described in our issue of 
five weeks ago, Its principal claim to originality rests upon 
the mechanism to keep the arc length constant. It will, how- 
ever, be observed that the physical, as apart from the mecha- 
nical, circumstances of the Poulsen arc are rather forbidding. 
It is by no means easy to strike an arc in hydrogen, even with 
carbon poles; and the arc must be difficult to maintain in 
hydrogen when one pole is cooled copper. An important 
auxiliary to the arc mechanism is the strong magnetic field 
that holds the conducting glowing vapour fixed while the 
electrodes rotate to offer continually renewed and accurate 
surfaces. Great credit must, therefore, be given to POULSEN 
merely on this account, and we confess our astonishment at 
the degree of perfection already reached. Though other wire- 
less telegraph engineers have spent much labour on these 
details, they all remain apparently in the rear of POULSEN's 
march, and openly express scepticism about the workaday 
Properties of the pioneer's apparatus. 

Very soon aíter the publication of DUDDELL's researches 
ELIHU Тномѕом claimed, in a lotter to The Electrician (Vol. 
XLVI, p. 477), that his United States patent of 1893 covered 
the musical are method of producing high-frequency currents. 
Naturally, the same inventor claims also to have anticipated 
POULSEN, In a letter in this issue he again calls attention to 
his patent. As this matter is of the greatest interest, we 
reproduce on another page the patent specification referred to 
m the letter. Now, after careful examination of the specitica- 
tion, we are forced to the conclusion that there is a funda- 
mental distinction between the Elihu-Thomson method and 
the Duddell musical are. In the musical arc the shunt circuit 
reer: uninterruptedly, because (to put it very briefly) when 
"i E current, during discharge, crosses the arc with 

eding current, there is a fall in the arc resistance which 
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helps the swing of the oscillation, while when the condenser 
current in reverse motion tends to cross the arc against the 
feeding current there is a rise of arc resistance, which diverts 
some feeding current to do the charging of the condenser. To 
that valuable property of the arc of suitably altering its resis- 
tance when the current alters must be attributed the whole 
possibility of transforming the energy of the continuous 
current into vibrational energy in a sustained manner. Now 
in THomson’s design of a capacity-inductance shunted spark-gap 
in series with a large inductance, the clectrical processes and 
consequence are, in our opinion, utterly different. The case is 
very much the same as that of the condenser circuit commonly 
used as a shunt to the hammer interruptor of an inductorium. 
Here as the hammer springs back the spark becomes esta- 
blished and the condenser charged by the so-called “extra 
current,” and then the condenser, if not of enormous capacity, 
discharges through the dying spark in a few rapid highly-damped 
oscillations. In THOMSON'S apparatus, with its invariable spark- 
length, its heavy inductance in the main circuit, and its oscil- 
latory shunt circuit, the dying spark is suddenly blown by a 
magnet or air-blast, with the result that E.M.F.s arise suffi- 
cient to re-kindle the spark. One would expect that if an oscillo- 
graph trace of the condenser current could be obtained it would 
show a more or less regular rapid succession of small batches of 
damped oscillations. The period of the oscillations will be fixed 
mainly by the capacity and inductance of the shunt circuit, and 
the frequency of the interruptions by the time constant of the 
main circuit and the strength of the magnetic field. A desirable 
limiting case might be got by refined adjustments, that, 
namely, where one oscillation constitutes the “ batch " spoken 
of. But this is, of course, not quite what is wanted in mono- 
tonic wireless telegraphy. Indeed, Тномѕом'ѕ proposed method 
has not yet, so far as we know, proved itself of any greater 
value for the purpose named than have the experiments of 
various workers on the rapid intermittences produced by a 
magnetic blower in a spark or arc fed from an induction 
circuit, though, it is worth remarking, ABRAHAMS is said to have 
reached by such means intermittences of 100,000 per second. 

Let us turn for the moment to the scientific side of the 
musical arc phenomenon. To begin with, DUDDELL in laying 
down an upper limit to the frequency of the oscillations in the 
shunt-circuit of the musical arc has not merely supported his 
view by arguments of theoretical import, but has buttressed it 
by a certain amount of positive evidence. He has studied 
the arc resistance by passing through an arc currents of 
higher and higher frequoncy, and has found that the resistance 
ceases to fall on increase of current at some frequency between 
10,000 and 100,000 per second. This is strong corroboration 
of the real existence of the limitation under consideration, in 
spite of the Italian school of physicists. Several other argu- 
ments may be found in a letter by DUDDELL at p. 902, Vol. LI., 
of this journal. Of course, DUDDELL seems inclined to regard 
tho resistance variation as due to the vibration in cross-section 
of the carbon vapour cloud; whereas in the hydrogen arc the 
formation and disintegration of unstable carbon hydrides may 
play an unforeseen role. But, again, in the Poulsen arc, there 
must exist that unilateral conductivity suggested long ago by 
Dr. FLEMING as-accompanying unlike electrodes (such as car- 
bon and copper), and as giving rise to the well-known inter- 
ruption of current in the alternating arc between copper and 
carbon. 

The case is very similar to that of the Cooper-Hewitt mer- 
cury rectifier when shunted with an oscillatory circuit— wherein 
there occurs, as has been shown, a very rapidly intermitted 
series of damped oscillations. Further, there is used with the 
Poulsen are a strong magnetic field, whose presence reminds 
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one of the older blow-óut methods by which ABRAHAMS pro- 
duced rapidly intermitted currents. So that on the whole of 
these counts—the Duddell frequency limitation, the rectifying 
quality due to unsymmetrical electrodes, and the presence of 
a strong magnetic field —we are led to ask if POULSEN has 
proved that his is a musical are, if he has demonstrated that 
he is getting continuous trains of undamped electrical oscilla- 
tions. His telegraphic feats do not answer this question ; for 
it is conceivable that regularly and rapidly intermitted short 
trains of waves might afford good resonant telegraphy. 

It is time we said a word about the present level of actual 
attainment in the newly-revived strivings towards ideal mono- 
tonic wireless telegraphy. The chief fact is that POULSEN 
and PEDERSEN, and at least one other group of experimenters, 
have succeeded in throwing considerable power more or 
less continuously into the ether. The former has radiated 
energy at the rate of more than a kilowatt and with an efficiency 
of about 0-14. The efficiency is remarkably high, and the 
power is large, though not nearly approaching the. huge rates 
of radiation: (for short periods) following each spark in the 
ordinary wireless telegraph methods. The consequent smallness 
of potential amplitude in arc-made waves is, it is asserted, 
amply made up by the enhanced ability to utilise the principle 
of resonance. The adequacy of the compensation is not yet 
quite proved, however, and here much depends on the detector 
used at the receiving end. In any case, if we grant that 
the electrical monotone is actually very perfect, the advan- 
tages of POULSEN’S improvements are for many purposes 
as important as they are obvious. In the first place, the 
tuning may be made more accurate at both sender and receiver 
than ever before, with the great advantage that many pairs 
of stations might simultaneously communicate in a single 
region. This, by the way, does not imply that tapping of 
messages can be prevented ; for nowadays it is not difficult to 
measure the wave-length of passing radiation to within a few 
per cent. But it is, nevertheless, true that interference, 
malicious, accidental or atmospheric, can be very completely 
eliminated. On this point much depends, of course, on the 
working efficiency of POULSEN’s ingenious receiving devices— 
but of the performance of these we know as yet very little. 
Apart from the improvements in telegraphy, it is clear, 
again, that POULSEN has brought us nearer the era of wireless 
telephony. And the fact that the amplitude of the oscilla- 
tions generated by the arc can, according to RUHMER, be 
suitably influenced by a microphone acting on the arc cir- 
cuit is full of promise. The arc's simultaneous utility as a 
generator on the one hand, and sensibility as an acoustic 
apparatus on the other hand, must be regarded in respect to 
wireless telephony as a most propitious accident (if we may use 
the term). Yet along with all these and other advantages of 
the new method we must remember that the use of the arc as 
at present developed for the purpose is a much more trouble- 
some process than the use of the spark. Moreover, a con- 
tinuous-current generator must be available. And beyond 
this, in any monotonie system of telegraphy the power of 
corresponding with all and sundry, in many cases a very 
desirable thing, may be said to be lost. It is evident, we 
think, that the new method can be used with benefit only in 
fixed land stations or in naval and military operations, where 
it is likely to prove valuable indeed. But the new method 
is certainly not wanted in ordinary communication, and, be- 
sides, tends against the current of recent international aspira- 
tions in wireless telegraphie matters. On the whole we are of 
opinion that there need be no haste in scrapping plants at 
present in operation, and that it may yet be many years 
before the musical are can sing the dirge of the spark. 


MELBOURNE CORPORATION ELECTRIC SUPPLY 
ACCOUNTS. 


The report and statement of aceountsof the Melbourne Electric 
Supply committee for the year ended February 28, 1906, shows 
very satisfactory results of the year's work, Notwithstanding 
an increase of 477,890 units sold (equal to 12 per cent.), the 
total expenditure has been reduced by £1,114. These results 
are due to less expenditure on coal, owing to the introduction 
of mechanical stokers, by means of which slack coal is.now 
exclusively used. Another factor accounting for this reduc- 
tion is the installation of a new 750 kw. set with a higher 
efficiency than the original plant. Despite reductions in 
charges for supply, the total revenue of each class of supply is 
in excess of the amount received for the previous year, the 
most substantial increase being that for power and heating 
purposes. The output has risen from 3,981,700 units to 
4,459,590 units. The following tables give the distribution 
óf the power and the various items of expenditure reduced to 
pence per unit sold :— 


Year Year 

1904-1905, 1905-1906. 

Units sold to private consumers 2,537,010 3,036,930 
Units sold for public lighting 1,284,980 ^... 1,245,900 
Units sold for municipal buildings ........ 159,710 .. 176,760 
ОТМЕ BOE гаан Кала QR 3.981,700 4,459,590 

COSTS PER UNIT SOLD. 
GENERATING Costs. 
адеб... 0ге: Ss Xa dei eda ГУЛАК 0-332d 0:300d, 
COE). еледа, 0 XT 0 676d 0:499d, 
Oil, water and stores 0:091d 0:058d, 
Repairs and maintenance ................ 0:1344 0:133d 
1:233d. 0:9904, 
DISTRIBUTING Costs. 
Weed fi bine dione экеа еа usé 0:0483 0:034d 
Repairs and maintenance ................ 0:117d 0:109d. 
Attendance and renewal of publie lamps 0:265d 0 238d 
Attendance and renewal of private lamps .. 0"2154 0:212d 
0:645d 0:593d. 
TOTAL WORKS COSTS .............. 1:878d. 1˙583d. 
MANAGEMENT CHARGES. 
U ˙²˙ . ˙ - M KIL RIT 0:135d 0:151d. 
OC sede ct tee тее яв Pisa wn oem ens 0:015d 0:015d. 
ПОНОВО. aio C ˙ A TO I TULIT 0:007d 0:013d. 
Printing and stationerrꝶ ggg 0:010d 0:018d. 
Annen y oo vao бй! east э айыз ә 0:0264. 0•034d. 
0:193d. 0:226d. 
TOTAL COSTS (excluding capital charges) 2 071d. 1°809d. 
CAPITAL CHARGES, 
Interest on JORDE. узма acacia saree ae a 0:807d. 0˙724d. 
Sinking fund and depreciat ion 0:645d. 0:606d. 
1:452d. 1:330. 
TOTAL COSTS (including capital charges)  3523d. 3:139d. . 


The total receipts amounted to £72,210, the total expen- 
diture was £33,630, leaving a balance of £38,580. Of this 
£13,450 were paid as interest on loans, £3,750 contributed 
towards the sinking fund and £7,510 towards depreciation. 
The net profit on the year's working is therefore £13,870. 

To this sum a credit balance of £360 from last year's account 
has to be added, making a total surplus of £14,280. An 
additional appropriation of £7,500 was made to the renewal 
and depreciation fund. A further sum of £5,000 was set apart 
to meet the cost of changing over installations. A grant of 
£1,000 was contributed to the Town fund and £500 was 
written off to the stores account. The sum of £230 left will 
be carried forward to next year’s account. The first loan was 
floated in 1892 and will be repayable in 1922, but with the con- 
tinuation of such sound conditions the Council after this pay- 
ment will have a considerable sum left towards the redemption 
of the second loan, falling due in 1931. The total capital 
expenditure up to February 28, 1906, amounted to £380,570, 
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THE DEPENDENCE OF COERCIVE FORCE ON THE 
MODE OF MAGNETISATION.* 


BY E. GUMLICH. 


Gumlich and Schmidt showed in 1900 that iu a magnetically 
soft substance the shape of the magnetisation curve depends, to a 
great extent, upon the size of the steps in the magnetising current. 
In cycles between low fields the greatest induction attained in- 
creases considerably with the size of the jumps. . On the other 
hand, the remanent magnetism and the coercive force decreases 
considerably under the same circumstances. In general, a change 
in the magnetic state requires а greater amount of energy in pro- 
portion to the slowness and uniformity with which it Is accom- 

ished. The negative results obtained by Riicker (Halle) with a 
Elite method have led the author to investigate the coercive 
force in & great variety of materials, which in the case of rods and 
bundlesis easily determined by the magnetometer, for the error intro- 
duced by the free ends of the magnet vanishes, and it is only 
necessary to determine the apparent field at which all the remanent 
magnetism disappears. | 
. In the practical determination of the ooercive force the rod is 
magnetised in the magnetising coil up to the field strength desired. 
The current is then reduced to zero, and the remaining deflection 
of the magnetometer corresponds to the apparent remanence of the 
rod. Then the current is reversed and increased until the magneto- 
meter has nearly reached the zero. The current is read and in- 
creased a little, so that the magnetometer goes a little beyond 
zero, and then the current strength may. be interpolated which 
accurately corresponds to the zero. Then the current is brought 
up to its highest value and reduced to zero, giving a second reading 
of the magnetometer on the other side of the scale, which again 
corresponds to the apparent remanence. 

Of the materials examined, No. 1 was an ellipsoid of well annealed 
Swedish cast steel, No. 2 а cylindrical rod of a new dynamo cast 
steel, part of which was rolled out to form the sheet for No. 6. 
Nos. 3 and 4 were inferior cast steels, and No. 5 an excellent 
annealed dynamo sheet iron, The following table gives for each 
material the apparent remanence (subject to error due to free ends) 
and the coercive force for continuous change, small jumps and big 
jumps (commutation) respectively. 


No Remanence. | Coercive Force. 
Continuous, | Small. | Big. Continuous. Small. | Big. 
| Ellipsoids and Rods. 

1 116:9 | 1088 68:8 1:08 098 ' 061 

2 223°6 214°6 166:0 1:38 1°35 1:14 

3 136:5 ‚ 131°6 90:7 2:24 2:19 | 1:66 

4 1953 1951 ' 1788 710 710 | 6-68 

Sheet Bundles. 
5 1445 142:8 123:6 1:04 1-04 0:91 
6 | 1979 197:2 8:37 335 | 825 


187:9 


The deterioration of the material No. 6 by rolling is very striking. 
t appears from the above figures that with increasing coercive 
force the differences decrease, but without showing a direct pro- 
Porüonality, A connection with magnetic after effect (viscosity), 
which occurred in all the specimens and had to be allowed for, 
could not be discerned. The greatest viscosity did not occur in the 
n material (No. 1), but in the fresh material (No. 2), where 
e magnetometer needle crept through three scale divisions in 
(N шш, Half this viscosity was found in the sheet iron 
(Na and only one-quarter to one-sixth in the older materials 
ж 1. 8 and 4). This agrees with the observations of Ewing and 
el that the after effect is specially prominent after the prepara- 
nical har annealing of the material and gradually disappears. Mecha- 
A dening by rolling also seems to reduce the viscosity. 
деп к and still unexplained circumstance is that the depen- 
" a the coercive force on the size of the jumps is much less in 
cet metal than in rods of the same quality. 
cub Up, it is found that the coercive force in magnetically soft 
ee greatly depends upon the size of the jumps in the mag- 
neti 5 current. It is greatest in the case of continuous mag - 
matel on, and least in the case of direct commutation. An approxi- 
y similar dependence holds good for the hysteresis loss. 


— — 
BOOKS RECEIVED. 


(Coples of the 

t tioned work be Lad f The Blectricvan offi t 
m UM of published price, Add 5 per cent. for abroad or for foret: boki. 
Follow. 10 Dictionary of Mechanical Drawing." By J. A. 
a: tet, st edition. (London: Archibald Constable & Co.) 


Abstracted from the Elektrotechnische Zeitechrift, No. 48, 1906. 


ATOMIC DISINTEGRATION BY ULTRA-VIOLET 
LIGHT.* 


BY SIR W. RAMSAY AND J. F. SPENCER. 


The work communicated in this Paper was undertaken with the 
object of repeating some experiments of Le Bon, who, by allowi 
ultra-violet light to fall upon clean metallic surfaces raised to.a high 
potential caused them to give up their charges. He also showed 
that when ultra-violet light fell on a metal plate placed above the 
cap of a positively-charged electroscope and at an angle of 45 deg. 
to it, it caused the discharge of the electroscope, even if covered 
with an aluminium screen. A negatively-charged electroscope was 
discharged much more slowly. | 

In the author's first experiments an iron are served as a source 
of ultra-violet light, but this was subsequently replaced by a 
Cooper-Hewitt mercury lamp. electroscope of small capa- 
city was used as the measuring instrument in all the experimenta. 
It consisted of a very thin brass plate (X in the figure) connected 
to & thin rod, which also carried the cap of the electroscope C. 
The leaf used was made of aluminium. This was enclosed in a 
metal box with mica windows, and insulated by a sulphur plug, 8. 
The sulphur was surrounded with an earth-connected guard-ring, G. 
In some experiments the flat circular plate C was replaced by a 
screw clamp, to which plates of the metals under investigation were 
directly attached. The position of the leaf was read by a micro- 
scope with a scale in the eye-piece. Before use the electroscope 
was calibrated, both for negative and for positive charges, against 
а battery of small cells. The metals examined were made into 
plates 6cm. by 9 cm. by 5mm. It was found that when a plate 
was р во as to reflect rays on to the cap of the electrosco 
(see figure) that the electroscope was discharged irrespective of the 
nature of the charge. The circular plate C was covered by an 
earth. connected box with aluminium sides, having an open top 
which could be covered with any material. Whether 5 
negatively charged, the electroscope was discharged when the to 
of the box was covered over with either & single gold leaf, two d 
leaves or with silver leaf 000021 mm. thick. The rays shot olf in 
this manner were deflectable by a magnet. 


When the plates were clamped on to the elec- 
De the latter was discharged, whether 
excite sitively or negatively ; the negative 

charge, however, was much more quickly dis- 
sipated than the positive, and both discharges 
were more rapid in the case illustrated by 
the figure. Some experiments were made by 
this method, usin расе coated with sulphides 
of the metals, and here it was generally found 
that the discharge due to the sulphide was 
more rapid than that due to the metal itself. 
The mercury lamp gave more consistent re- 
,Sults-than the iron aro, but the amount of 
ultra-violet light was feebler, and discharges 
could only be obtained with a positive charge of the electroscope in 
the arrangement illustrated, and with a negative charge in the direct 
clamping method, and when no screens were used. Copper amalgam 
was used as a standard plate, and all discharge periods e., the 
period taken to pass through 10 scale divisions, were compared with 
the standard plate. In all experiments the initial potential of the 
electroscope was 800 volts, and the final potential 680 volts. The 
ordinary discharge period of the copper amalgam was half à minute. 


Relative period of | Relative period of 
discharge. discharge. 
Series A. Series B. | Series А. | Series B. 
Element. — Element. . 
Electro. | Electro- Electro. Eleotro- 
вооре scope scope . Scope 
charged | charged charged charged 
negatively. positively. negatively.| positively. 
Magnesium 1.5 14 |Palladium.| 1278 | 3940 
Aluminium 1:2 L'8 Iron (elec- 421:0 446:0 
Zino 2˙4 2˙1 | trolytic) 
Cadmium 13:3 81 Tantalum | 288-0 639-0 
In; 12˙8 119 Platinum 185:0 670 0 
Lead...... 14:6 29:6 Iridium. 680-0 896:0 
Antimony 21:8 31:8 Iron (cast). 1,0180 | 2,2010 — 
Bismuth . 31:2 87:4 | | The majority 
Gold...... 457 73:9 |Meroury ..| 216˙0 (of these ele- 
Cobalt 81:4 , 1030 | Tellurium .| 1,450°0| | ments gave 
Nickel 64.2 1270 ' Manganese. 17820 Марне 
Copper.. 76:6 172-0 |Chromium., 2,920: 
Silver .. 1080 217-0 [o 740 0 | a UR е 
Cobalt . 121:0 2180 | Selenium..| 7, of ao Ust: 


* Abstracted from the Phil, Mag., October, 1906. 
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Two series of measurements were carried out. А. 
made with the direct clamping method, and series B with the 
reflection method (as in the figure) The foregoing table gives the 
relative discharge periods in two series for some of the metals 
examined. . | | Е | zu 
he authors point out that on the whole the discharging activity 
is parallel to the electropositive strength of an element, and connect 
this with Thomson's observation that sodium gives off deflectable 
electrons even in the dark. In all probability the ultra-violet light, 
as suggested by Thomson, acts as а detonator, bringing about the 
disintegration, otherwise immeasurably slow, at an increased rate. 
The ultra-violet light would therefore seem to act as an accelerator 
in the breaking up of atoms. This idea seems to be corfirmed by 
the experimenta of Strutt,* on the radio-activity of ordinary materials. 
The reason for the difference in the rates of discharge may possibly 
be explained by the hypothesis that а metallic element is a com- 
pound of an ion with one or more electrons. The action which 
takes place under the influence of ultraviolet light might be con- 
ventionally depicted by the equation 

Element — ion +n. electrons. 

This action will prceeed at a perfectly definitely rate if all other 
conditions remain constant. Suppose that such an element is 
charged to a given potential, or, in other words, а greater number 
of electrens distributed on its aurface. Now an element in its 
normal condition is able to retain a certain number of electrons, 
but if a great many more are added it will naturally hold them with 
very little force; and, consequently, when & detonator in the shap? 
of ultra-violet light is applied, they will be given off at & much 
greater rate than when the plate is uncharged. In the case of the 
sulphides and iodides, the rates of discharge run in a series in the 
opposite direction to the electropotentials of the metals, except in 
the cases of antimony and tin. К. 

In some metals, notably aluminium and magnesium, breaks can 
be observed in the rate of expulsion of electrons. These breaks the 
authors connect with successive valencies. The “tiring” of a 
metallic surface, and its assumption of а “ passive state, mean that 
the surface layers have become disintegrated and must be renewed 
by slow diffusion from withia (or by polishing) before their initial 
behaviour reappears. 

The authors believe that the rate of atomic disintegration is 
accelerated by ultra-violet light, and that they have, for the first 
time, obtained an cstimate of the comparative rates of natural 
disintegration of the elements. 


| CORRESPONDENCE. 


REGENERATIVE CONTROL. 
TO THE EDITOR OF THE ELECTRICIAN. 


Si: Kindly permit me to supplement your excellent 
article of 14th inst, on “Regenerative Control,” by a few 
words dealing with the question of acceleration. 

My son's Paper read at Sheffield brought out the fact, already 
well known to users of regenerative cars, that the energy taken 
directly from the line to propel the car, and neglecting the 
energy put back into the line, is less than with the same cars 
fitted with series motors. 

The cause of this is, I think, to be found by a study of the 
question of acceleration to which you refer. The tendency of 
all series motors is, as you point out, to go on accelerating 
until the reduced current and the load are in equilibrium; con- 
sequently on all fairly level portions of a tram line, the 
driving is done by successive acceleration and coasting including 
a good deal of hand braking. It is obvious, therefore the 
maximum speeds are much in excess of the mean running speed. 

The effects of this method of operation on the economical 
working of a tram line are well illustrated at Southport. The 
company’s cars are nearly identical with those of the Corpora- 
tion. The principal difference lies in the fact that the com- 
pany's cara have one 14 H.P. motor and the Corporation cars have 
two 25 H.P. motors. 

The result is that, whereas the company's cars take 0:62 unit 
per mile, those of the Corporation take 1:2, with maximum 
speeds of 14 and 20 miles an hour respectively, though the 
mean speeds are practically identical. The loss to the Cor- 
poration is £1,376 a year. The major part of this loss is 
‘explained by the simple fact that the energy of acceleration in 
а car at 20 miles an hour is twice as great as at 14 miles. 


* Phil. Mag., June, 1903, p. 680. 


Series A was 


they would cost 0:336 unit. 
that with a high-speed service even опа level line there is 
ample room for considerable saving by regeneration. The 
recovery by coasting at high speeds is very slight, seeing that 
at 20 miles an hour the car 
before coming to rest; such 
tramway practice. 
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Obviously the expedient of reducing the size of the motors 
cannot be adopted on hilly lines, but by using regenerative 
motors the proper speed can be maintained on all portions of 
the line without recourse to the wasteful expedient of alter- 
nately accelerating and coasting. Whenever very high speeds 
are required the shunt motor possesses obvious advantages 
because it will go on accelerating long after the series motor 
has found its equilibrium. 

To put it in figures, the power of a shunt motor is about 
double that of the same motor series wound on that portion 
of the saturation curve where the magnetic flux is proportional 
to the ampereturns The energy used in accelerating a 
10 ton car up to 20 miles an hour (allowing 80 per cent. 


efficiency of motors and gear) is 0:1375 unit; consequently, if 


nothing were recovered by coasting or by regeneration, five 


stops per mile would cost 0:6875 unit, but at 14 miles an hour 
These figures show clearly enough 


will run 1,314 ft. on the level 
a long run is impracticable in 


Motors which have a minimum reactive speed, in series, of 


5 miles an hour, will d redii down to that speed—that is 
to say, 158 of the tota 
motor losses— i.e. 


kinetic energy can be recovered, les3 


15x80 . . 
„ š 
16 x i00 75 per cent 


(If the regeneration could be carried down to zero speed then 
80 per cent. could be recovered.) 
unity is the energy in the car not the amount used in pro- 
ducing the acceleration, 
owing to motor losses. 
unity, then the amount recoverable is only 60 per cent. instead 


It should be noted that 


which is about 25 per cent. greater 
If this larger figure be taken as 


of 75 per cent. 

Some of your readers may iry to put the above figures 
together with a view to ascertaining how the Southport com- 
pany's cars can be worked with so small a consumption a5 
0:62 per mile. In the first place, the cars weigh only 84 tons, 
as against the supposititious car of 10 tons, and as the line is 
very straight the rail friction does not exceed 20 lb. per ton; 
consequently, the electrical energy used per mile in driving 
the car is given by the following formula, and is equal to 
0:422 unit per mile. 


8°5 20 х 5,280 x 100_ 0.4% uni 
2,654,000 x 80 —0:422 unit. 


The divisor of 2,654,000 represents the equivalent of а unit 
in foot-pounds. 

Again, there are only three stops per mile on the average, 
as compared with the supposititious five, consequently the loss 
from this source is only 0:201 instead of 0°336. Adding 0:422 
to 0:201 we get a total consumption of 0-623, which coincides 
with the actual figure as nearly as possible. 

It may be suggested that no allowance has-been made for 
line losses. As а matter of fact, the line losses at Southport 
are infinitesimal, as the current is measured at two points on the 


line, and the feeders are of very large section compared with 


the work to be done.— Yours, &c., JOHN RAWORTH. 
P.S.—I hope it is quite clear to your readers that the cars 
at Southport (with two exceptions) are not regenerative. 
2, Queen Anne’s-gate, S. W., Dec. 17. 


THE PRODUCTION OF UNDAMPED OSCILLATIONS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: In your issue of Friday, Nov. 16, 1906, under the 
title of * A Method of Producing Undamped Electric Oscilla- 
tions and its Employment in Wireless Telegraphy;" there 
appears an article by Mr. Poulsen. I deem it my duty to 
point out that the method of producing undamped electric 
oscillations was discovered and practised by moe about fifteen 
years ago, and was described in U.S. Patent No. 500,630, 
which was issued July 4, 1893, and which had been applied for 
July 18, 1892. I am sending a copy of the patent herewith, 
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to a high frequency discharge at high . between the terminals 
TT. The aro rupturing magnet M is shown as an electromagnet ener- 
gised by a source of current, as at B. 

In Fig. 3 the discharge terminals T T are dispensed with and are re- 
placed by one or more lighting appliances L adapted to the use of highe 
frequenoy discharges. The device may typify any working device through 
the agency of which the alternating currents are utilised. The iodi. 
city or frequency of the alternating discharges will be governed by the 
capacity of the condenser K, the self-induetion in circuit with it as H, 
and the spark-length G, assuming that the self-induction at I is sufficient 
to practically maintain the constant current flowing in the feeding 
circuit, whi feeding circuit, as stated before, might be & constant- 
current oircuit in which a current cannot be greatly diminished suddenly 
without an enormous rise of potential at that portion of the circuit, where 
opposing effects tending to cut down the current are present. 

What I claim as new, and desire to secure by letters patent, is— | 

l. The method of producing alternating currents or discharges, con- 
sisting in establishing a circuit of high self-induction, effecting a rupture. 
of said circuit between suitable closely approximated terminals, and 
diverting said current into a shunt containing a condenser, whereby the 
current will be again established between the aforesaid terminals, sub- 
stantially as set forth. 
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circuit at a spark-gap, and diverting said current t o 1 
taining а condenser and a sell-inducing coil, substanti A FE SERTE 

5. Thè method of producing alternating currents or e ne сеп. 
gisting in establishing a circuit of high seing ч инее ер 
circuit at а k-gap, and shunting said ошто, t шо  cbotantially 
taining a N and the primary coil of an induc 

. е n- 

s "rhe method of producing alternating ешкен ос peru Hi e 

sisting 5 1 mid P cmt thio h & condenser, 
ircui -gap, and s 1 t 

ina hore OM чанач having translating devices its secondary 


circuit, substantially as described. 
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7. The method of obtaining high frequenoy currents from continuous 
ishing a circuit in which rapid current 


_ coils of wire in said bridge, 
bridging path together with th 
adjusted or adjustable, substantially as set forth. . 

8. The method of obtaining high frequency currents from continuous 
currents, consisting in establishing a circuit in which rapid current 
changes cannot easily take place, and rupturin(; said circuit by a mag- 
netio field at suitable terminals bridged by a condenser, with inductive 
devices in said bridge, substantially as described. 

9. The method of obtaining from continuous currents or currents 
tending, through self-induction or otherwise, to remain unchanged, or to 
resist sudden change of value, high frequency alternating currents of 
desired periodicity consisting in bridging by determinate capacity of con- 
denser and a determinate self-induction coil or cirouit, а gpark-gap in 
said continuous-current circuit, said spark.gap being adjusted and 
arranged so as to respond to the desired frequency, substantially as set 

- forth. 

10. The method of working translating devices demanding. high- 

frequency alternating currents of any desired potentia], consisting in 

establishing а secondary circuit for said translating devices in inductive 
relation to & primary cirouit or coil which is in series with the condenser 
as & bridge or shunt around an adjustable spark-gap in a circuit tending 
to constancy of current flow, or possessing a high self-induction for 
checking sudden changes of current value, as described. 

In witness whereof I have hereunto set my hand this 13th day of July, 

1892. ELIHU THOMSON. . 


Witnesses: JohN W. GIBBONEY, 
ALEC F. MACDONALD. 


— — 


A NEW TYPE OF CON TIN UOUS- CURRENT DYNAMO 
ELECTRIC MACHINE WITH COMMUTATING POLES. 
TO THE EDITOR OF THE ELECTRICIAN. | 


Sır : Having stated at the very beginning of my article that 
I was making use, in my improved machine, of a known form 
of feld structure, I did not think it necessary to go into 
details as to the exact conditions prevailing when using these 
known structures as long as such details did not directly con- 
cern the novel point I wished to put forward. | 

When comparing the distortion produced by armature 
reaction in a dynamo built on the lines of Fig. 3 with one 
built on the lines of Fig. 4, and disregarding the commutating 
poles for the moment, Ї therefore simply stated that in Fig. 3 
the distortion was greatly reduced. Prof. F. G. Baily points 
out in his letter that it is reduced to one-Half; in my opinion 
the reduction is of that order although d think that for a 
variety of reasons it even exceeds that amount. It is, perhaps, 
fair to assume that these conditions are well understood. 

I cannot, however, agree with Prof. Baily’s next remarks. 
When comparing two and four-pole dynamos Prof. Baily no 
doubt only has in his mind such sizes of machines in which 
this number of poles might reasonably be employed. Any 
conclusions arrived at on this basis would also hold good for 
larger units and in which the actual number of poles would 
naturally be greater. That being understood I most certainly 
think that a two-pole machine will commutate better than one 
having four poles. The only possible exceptions might occur 
in the case of very low voltages or very low speeds. In all 
ordinary cases and also for very high speeds the reactance 
voltage of the.two-poler and its voltage per commutator seg- 
ment will always be very much less, hence the better commu- 
tation until that point is reached where the armature-current 
per conductor or the armature reaction becomes altogether too 
great. Apart from this question of commutation it is admitted 
that the two-pole design is heavier and more expensive. 

Comparing, now, the ordinary two-pole design with the one 
shown in my Fig. 3, and still disregarding the commutating 
poles, we find that although Fig. 3 commutates even better 
than the corresponding two-poler, the distortion of the field in 
Fig. 3 being reduced to about one-half, it is as light and as 
cheap as the four-poler. 

If we now add commutating poles to the two two-pole 
machines we have been discussing, and as is shown in my 
Figs. 3 and 4 respectively, then we certainly improve the com- 
mutation in both cases, and the questions arising are: To 
what extent and at what comparative cost can this be achieved 
in the two cases? When achieved how far can it be utilised 
in order to increase the output of a given size? This brings 
us to the main point dealt with in the article which has given’ 
rise to this correspondence. | RE 


poles to the ordinary design | 
distortion and that this distortion has a deleterious effect on 


tho commutation even when commutating poles are used. I 
also explained that the ampere-turns on the commutating poles 
must exceed the total ampere-turns of the armature by some 


the reactance voltage, the speed and the leakage. 
that an improvement in 


may I point out that it would involve a very much 


if electrothermal storage was employed 


I have shown first of all that the addition of commutating 
(Fig. 4) in no way reduces the 


This amount is variable and mainly depends on 
This means 
commutation can only be achieved at 


25 per cent. 


great cost, for the loss in the commutating pole winding must 
bo kept low if efficiency 


general design of uch to lei ü 
the increased ventilation which is required if the output is to 


be materially increased. 


is a consideration. Then again, the 
Fig. 4 is such as not to lend itself freely to 


As against these conditions my improved design shows the 
following advantages. The distortion being much smaller the 
improvement consequent on the addition of commutating poles 
will be sufficiently uniform over а far wider range of load. 
The winding on the commutating poles will have to oppose a 
portion only of the total armature ampere-turns ; its weight 
can therefore for the same efficiency be reduced to about one- 
quarter of the weight of the corresponding winding in Fig. 4. 
The commutating flux will be a useful flux as well. All this 
means a greater improvement at less cost, and in addition the 
possibility of making use of the improvement to its full extent 
owing to the excellent opportunities for ventilation which my 
Fig. 3 affords. The full advantages of this type can, however, 
only be secured by properly designing such a dynamo from the 
outset, and not simply by adding commutating poles to an 
existing machine. 

As to the dissymetrical position of the root of the auxiliary 
pole, I believe Prof. Baily's remarks to be practically correct, as 
long as the yoke alone is in question. It is only when the 


gradient of potential along the yokeis high—in other words when 


the yoke density is high—that the auxiliary poles will be appre- 
ciably excited. I have mentioned in my article a number of 
ways in which the commutating poles can be excited, not 
because I attach much importance to all of them, but for the 


sake of bringing out the peculiarities of the improved design. 


I do not see the difficulty referred to by Prof. Baily when 


exciting the commutating poles from part of the main poles, but 
I do see that the amount of copper required 
would be greater owing to the greater mean 
This consideration would lead one, in most cases, 
simpler solution, which is, I believe, also the best, and consists 
in disposing the exciting winding for the commutating poles on 
these poles themselves.—Yours, «с, 


in such a case 
length of turn. 
to the 


VAL. A. FYNN. | 
London, S. E., Dec. 18. 


THE VICTORIA FALLS POWER SCHEME. 
TO THE EDITOR OF THE ELECTRICIAN. - 


SiR: If storage on the Rand is to be a feature of the pro- 
posed scheme for utilising the power of the Zambesi Falls, 
smaller 
capital outlay, and would give a very much higher efficiency, 
in place of hydraulic. 
I need hardly remind your readers that, heating by electricity 
has been developed very largely in many directions during the 
last 10 years, and that its efficiency is very high. 1 think 1 
should hardly err on the wrong side if I took the efficiency of 
a system of electrothermal storage as 80 per cent., while that 
of hydraulic storage could hardly exceed 50 per cent. As it 
should be possible to raise the temperature of a body of water, 
under the conditions that would rule, some 250°F., I make out 
that where some 1,600 million gallons of water would be ro- 
quired with the hydraulic system for a storage of 50,000 H. P. 
for 12 hours, a quantity of water that could be carried in а 
battery of Lancashire boilers would answer with the electro- 
thermal system. I need hardly remind your readers, either, 
that thermal storage has been successfully carried out on the 
system introduced by Mr. Druitt Halpin and Prof. Rateau, 
using steam as the source of heat, and that it is a short step 
from that, and from existing electrothermal apparatus, to the 
one Т suggest. It is quite true, of course, that details will have 
to be worked out, and the idea may possibly come as a little 
startling to those who have not. considered the matter ; but it 


is hardly more startling than the proposal to deliver the 
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stations; (ii.) call signal (the call signals must be distinguished from one 
another and must each be composed of & group of three letters); (iii.) 
normal range ; (iv.) system of radio-telegraphy ; (v.) natare of receiving 
apparatus (recording, sound-reading or other иа) ; (vi.) Wave- 
lengths used by the station (the normal wave-length is un erlined) ; (vii.) 
nature of the service performed by the station: General publio corro- 
spondence; restricted publio correspondence (correspondence with the 
ship . . . . 3 correspondence with the shipping lines ; 
correspondence with ships equipped with apparatus of the . . . . 
system, &c.); long-distance public correspondence; private correspon. 

dence of the owners of the station; special correspondence (correspon. 

dence of an exclusively official nature) ; (viii.) hours of service ; (ix.) coast 

or ship charge. | 

The list shall also comprise such particulars with regard to radio-tele- 
graph stations other than those indicated in Article 1 of the Convention 
as are communicated to the international bureau by the administration 
to whose authority these stations are subject. | 

V. The stations indicated in Article 1 of the Convention are prohibited 
from exchanging superfluous signals and words. Trials and practice are 
only permitted at these stations in so far as they do not interfere with the 
service of other stations. 

VI. No ship station may be established or worked by any private enter- 
prise without the authorisation of the Government to whose authority the 
ship is subject. This authorisation is given by a licence issued by that 
Government, 

_Every ship station which is authorised must satisfy the following con- 
ditions: (a) The system used must be a syntonised system; (b) the 
speed of transmission and reception must, in normal circumstances, not 
be less thau 12 words a minute, five letters being counted as one word ; 
(c) The power imparted to the radio-telegraphic apparatus must not, iu: 
normal circumstances, exceed 1kw. Power in excess of lkw. may be 
used if the ship finds it necessary to exchange messages at a distance of 
more than 300 km. from the nearest coast station, or if, by reason of in- 
tervening obstacles, communication can only be effected by an increase 
of power. 

The service of the ship station must be carried on by a telegraphist 
holding a certificate issued by the Government to whose authority the 
ship is subject. This certificate testifies to the technical proficiency of 
the telegraphist as regards—(a) The adjustment of apparatus; (b) Trans- 
mission and sound-reading at a speed which must not fall short of 20 
words & minute; (c) Knowledge of the regulations applicable to the ex- 
change of radio-telegraphic traffic. 

In addition, the certificate testifies that the Government has bound the 
telegraphist to the obligation of preserving the secrecy of correspondence. 

VII. If an administration has information of a breach of the Convention 
or of the regulations committed at one of the stations which it has 
authorised, it shall verify the facts and fix the responsibility. In the 
case of ship stations, if the responsibility falls on the telegraphist, the 
administration shall take the neces steps, and, if need be, withdraw 
his certificate. If it is proved that the breach was due to the condition of 
the apparatus, or to instructions given to the telegraphist, similar steps 
shall be taken with regard to the licence granted to the ship. 

In the event of repeated breaches by the same ship, if the representa- 
tions made to the Administration to whose authority the ship is subjeot 
by another Administration remain without effect, the latter is empowered, 
after giving notice, to authorise its coast stations to refuse communica- 
tions from the ehip in question. In case of difference between the two 
Administrations, the question shall be submitted to arbitration at the 
instance of one of the Governments in question. The procedure followed 
shall be that indicated in Article 18 of the Convention. 

Duration of Service at Coast Stations.— VIII. The service at coast 
stations is, as far as possible, permanent, day and night, without inter- 
ruption. Nevertheless, certain coast stations may provide a service of 
limited duration. Each Administration fixes the hours of service. 

Those coast stations at which the service is not permanent must not 
close before they have transmitted all their radio-telegrams to such ships 
as are within their range of transmission, and have received from these 
ships all the radio-telegrams of which notice has been given. This pro- 
vision applies also when ships notify their presence before work has 
actually ceased. 

Form and Acceptance of Radio-Telegrams.—1X. If part of the route 
followed by a radio-telegram lies over telegraph lines or through radio-tele- 
graph stations belorging to a non-contracting country, the radio-telegram 
may be forwarded on condition that the Administrations of the countries 
to which these lines or stations belong have at the least declared their 
willingness to apply, when occasion arises, those provisions of the con- 
vention and regulations which are essential for the proper disposal of 
radio-telegrams, and provided also that adequate arrangements are made 
for accounting. | . : 

X. Radio-telegrams bear the service instruction “radio ” in the pre- 
amble. 

In the transmission of radio-telegrams from ship stations to coast 
stations the date and the time of handing in are omitted from the pre. 
amble. On re-transmission over the ordinary telegraph system, the coast 
station inserts, as the indication of the office of origin, ita own name 
followed by that of the ship, and gives, as the time of handing in, the 
time of receipt. 

XI. The don of radio-telegrams for ships at ses should be = сот. 
plete as possible. It must contain the following: (2) Name ad ree 
with further particulars, if necessary ; (b) Name of ship as Pr th 
the list, supplemented, in the case of ships bearing the Ea ned y d : 
nafionálity of the ship, and, if necessary, its distins ia rin the list 
the international code ; (c) Name of coast station M : стане е Sh 

' Charges. XII. The coast charge must not exceed 60 centimes а word, 
nor the ship charge 40 centimes a word. A minimum not exceeding the 
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coast charge or the ship charge for a radio-telegram of 10 words may be 
fixed either for the coast charge or tor the ship charge. |. | 

XIII. A country on whose territory а coast station is established which 
serves as a medium for the exchange of radio-telegrams between & ship 
station and another country is considered, for the purpose of applying 
the telegraph rates, as the country of origin or of destination of those 
radio-telegrams and not as а country of transit. 

Colléction of Charges.—XIV. The whole charge for radio-telegrams is 
collected from the sender. For this purpose ship stations must have the 
necessary tariffs. Nevertheless they have the right to obtain information 
from coast stations with regard to the assessment of the charge for 
radio-telegrams in respect of which they do not possess all the requisite 
particulars. | 

Transmission of Radio-Telegrams,—(a) Signals. XV. The signals used 
are those of the International Morse Code. | | 

XVL Ships in distress make use of the following signal: : 
= o » o repeated at short intervals. As soon as a station perceives. the 
signal of distress it must suspend all correspondence ond must not resume 
work until it has made sure that the communication consequent upon 
the call for assistance has been com leted. When a ship in distress adds, 
after a series of signals of distress, the call signal of a particular station, 
the duty of answering the call rests with that station only. Failing any 
mention of a particular station in the signal of distress, every station 
which perceives the call is bound to answer it. 

XVII, The call-signal followed by tbe letters e= = o e == o =m o o > 
« PRB " signifies that the ship or the station making Ке call wishes to 
communicate with the station called by means of the International Code 
ot Signals. The combination of the letters PRB” is prohibited, as a 
service signal, for any other purpose than that above indicated, 

The international code of signals may be used for radio-telegrams. 
Those which are addressed to a radio-telegraph station for onward trans- 
mission are not tranelated by that station. 

(b) Order o Transmission. —XVIII. Between two stations radio- 
telegrams of the same rank are transmitted separately in alternate order 
or in series consisting of several radio-telegrams, as may be determined 
by the coast station, provided that the time occupied in the transmission 
of avy one series does not exceed 20 minutes. 


(c) Calling of Radio-telegraph Stations and Transmission of Radio- 
telegrams.—X1X. As a general rule, it is the ship station which calls the 
coast station. x 

The call must only be made, as & general rule, when the distance of 
the ship from the coast station is less than 75 per cent. of the normal 
range of the latter. | 

Before beginning to call, the ship station must adjust its receiving 
apparatus to the highest possible degree. of gensitiveness and make sure 
that the coast station which it wishes to call is not engaged in communi- 
cation. Ifit finds that transmission is taking place it awaits the first break. 
. The ship station uses, for calling purposes, the normal wave-length of 
the coast station. 

If in spite of these precautions the exchange dt public radio-telegraphic 
traflic is interfered with, the call must cease atffhe first request made by 
a coast station open for public correspondence} This station must then 
indicate approximately how long it will be necessary to wait. 

XX. The call comprises the signal « == • =з, the call-signal of the 
coast station thrice repeated, the word de followed by the call-signal 
of the transmitting station thrice repeated. | 

The station called answers by giving the signal a. = eam, followed 
by the call-signal of the calling station thrice repeated, by the word 
“ de," by its own call-signal, and by the signal = e =. i А 

ХХІ. If а station called does not reply as the result of the call 
(Article XX.) thrice repeated at intervals of two minutes, the call can only 
be renewed after an interval of half an hour, the station making the call 
having first ascertained tbat no radio-telegraphio communication is in 
progress. 

XXII. As soon as the coast station has answered, the ship station makes 
known : (a) The distance of the ship from the coast station in nautical 
miles. (b) Its true bearings in degrees reckoned from 0 to 360. (c) Its 
true course in degrees reckoned from 0 to 360. (d) Its speed in nautical 
miles. (e) The number of words which it has to transmit. 

The coast station replies by indicating the number of words which it 
has to transmit to the ship. 

If transmission cannot take place at once the coast station informs the 
ship station approximately how long it will be necessary to wait. 

XXIII, When a coast station receives calls from several ship stations, 
the coast station decides the order in which the ship stations shall be 
allowed to transmit their correspondence. The sole consideration which 
must govern the coast station in settling this order is the necessity of 
allowing every station concerned to exchange the greatest possible number 
of radio-telegrams. 

XXIV. Before beginning the exchange of correspondence the coast 
station informs the ship station whether transmission is to take place in 
alternate order or in series (Article XVIIL); it then begins transmission 
or follows up these service instructions with the signal = . = (invita- 
tion to transmit). 

XXV. The transmission of & radio-telegram is preceded by the signal 
e» and terminated by the signal followed by the call- 
signal of the transmitting station. 

XXVI. When the radio-telegram to be transmitted contains more than 
40 words the transmitting station interrupts transmission after each 
series of about 20 words with a mark of interrogation ə • == = е є, and only 
сопу transmission after having obtained from the receiving station 
105 енш 2 the last тою duly а followed by a mark of inter- 

tion. In the case of transmission by series et 
receipt is given after each i NC 


national telegraph regulations, preceded b 
transmitting station and followed by the call-signal of the receiving 
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XXVII. When the signals become doubtful it is important that re. 
course should be had to all possible means for effecting transmission. 
For this purpose the radio-telegram is repeated, at the request of the 
receiving station, but not more than three times. If, in spite of this 
triple transmission, the signals are still unreadable, the radio-telegram is 
cancelled. If an acknowledgment of receipt is not received the trans. 
mitting station again calls the receiving station. If no reply is made 
after three calls, transmission is not continued. 

If the receiving station, in apite of defective reception, thinks that 
the radio-telegram may be delivered, it inserts the service instruction 
Reception doubtful” at the end of the preamble and sends on the 
radio-telegram. 

. XXVIII.—All stations are bound to exchange traffic with the minimum 
expenditure of energy required for obtaining effective communication. 


(d) Acknowledgment of Receipt and End of Work.—XXIX. The ao- 
knowledgment of receipt is given in the form prescribed by the inter- 
the call-signal of the 


station. The end of work between two stations is indicated by each 


station by means of the signal. followed by its call-signal. 


(e) Route to be followed by Radio-telegrams.—XXX. As a general 


principle the ship station transmits its radio-telegrams to the nearest 
coast station. 


Nevertheless, a sender on board ship is at liberty to indicate the 


coast station by which he desires his radio-telegram to be despatched. 
The ship station then waits until this coast station becomes the nearest, 
If this condition cannot be fulfilled, the sender’s wishes are only com- 
plied with if transmission can be effected without interfering with the 
service of other stations. 


Delivery of Radio-telegrams.—XXXL. When for any reason whatever & 


radio-telegram from a ship at sea cannot be delivered to the addressee, an 
advice of non-delivery is sent. 
the ship. When a radio-telegram reaching a ship station cannot be de- 
ae are that station informs the office of origin by means of & service 

vice. 
station through which the radio-telegram has been received, or, if the 
circumstances require it, to the nearest coast station. 


This advice is transmitted, if possible, to 
This advice is transmitted, as far as possible, to the coast 


XXXIL Iftheship to which a radio-telegram is addressed has not notified 


its presence to the coast station within the period indicated by the sender, 
or, failing such indication, before the morning of the 29th day, the coast 


station advises the sender to that effect. The latter has the right to re- 


quest, by a paid telegraphic or postal service message addressed to the 
coast station, that his radio-telegram may be retained for a further period 
of 30 days for transmission to the ship, and so on. Failing a request to 
this effect, the radio-telegram is treated as undeliverable at the end of the 
30th day (the day of handin 
coast station knows that the ship has passed beyond its range of trans- 
mission before the radio-telegram could be transmitted to it, that station 
advises the sender accordingly. 


in not included). Nevertheless, if the 


Special Telegrams,—XXXIII. The following are not admitted : he 
telegrams with prepaid replies; (b) telegraph money orders ; (c) colla 


telegrams; (d) telegrams with acknowledgment of receipt; (¢) telegrams 


* to follow’’; (J) paid service telegrams, except as regards transmission 
over the ordinary telegraph system ; (y) urgent telegrams, except as re- 
gards transmission over the ordinary telegraph system, subject to the 


provisions of the international telegraph regulations; (h) telegrams to be 


delivered by express or by post. 


Records, —XXXIV. The originals of radio-telegrams and the docu- 
ments relating to them retained by the administrations or private enter- 


prises are preserved for at least 12 months, reckoned from the month 


following that of handing in, with all necessary precautions to secure 
secrecy. These originals and documents are, as far as possible, sent at 
least once a month by ship stations to the administration to whose autho- 
rity they are subject. 


Refunds and Reimbursements, —XXXV. Refunds and reimbursements 
are governed by the provisions of the international telegraph regulations, 
regard being had to the restrictions indicated in Article XXXIII. ot the 
present regulations and subject to the following reservations: The time 
occupied in transmission by radio-telegraphy and the time during which 
the radio-telegram remains at the coast station or at the ship station are 
not reckoned towards the periods of delay which give rise to refunds and 
reimbursements. The reimbursement is borne by the different admini- 
strations or private enterprises which have taken part in the transmission 
of the radio-telegram, each administration foregoing its proportion of the 
charge. Nevertheless, radio-telegrams which come under Articles 7 and 8 
of the Convention of St. Petersburg remain subject to the provisions of 
the international telegraph regulations, except when it is due to an 
error of service that such radio-telegrams have been accepted. When the 
acknowledgment of receipt of a radio-telegram has not reached the station 
which transmitted the radio-telegram, the charge is only refunded after 
it has been proved ihat the radio-telegram is one which gives rise to 
reimbursement. 


Accounts. —XXXVI, The coast and ship charges do not enter into the 
accounts for which provision is made in the international telegra h 
regulations, The accounts relating to these charges are settled by the 
administrations of the Governments concerned. They are prepared by 
the administrations responsible for the coast stations and аге commun 
cated by them to the administrations concerned. PA NH 

In respect of transmission over the ordinary telegraph system ж radio 
telegram is treated, for accounting purposes, in accordance ‘with the imer: 


‘national telegraph regulations. 


I In respect of radio-telegrams from ships, the administration respon- 
sible for the ship station is debited by the administration responsible for 


NN 
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t station with the coast and ordinary telegraph charges collected | XXXVI.—The c i i 
зс the ship. In respect of radio-telegrams addressed to ships, the S barges in respect of the radio. 
administration which has collected the charges is debited directly by the 
administration responsible for the coast station with the coast and ship 
charges. The latter administration credits the administration reponsible 
for the ship with the ship charge. Nevertheless, in cases where the ad- 
ministration which has collected the charges is that responsible for the 
ship station, the ship charge is not debited by the administration respon- 
sible for the coast station. | 

The monthly acoounts on which the special accounting in respect of 
radio-telegrams is based are prepared radio-telegram by radio-telegram, 
with all the necesspry particulars, within six months from the month to 
which they relate. 

The Governments reserve the right of making between themselves aud 
in their dealings with private enterprises 5 working radio- 
telegraph stations, shipping companies, &с.) special arrangements for the 
adoption of other methods of accounting. 

International Bureau. —X XXVII. The international bureau of tele- 
graph administrations will be entrusted, subject to the consent of the 
Government of the Swiss Confederation and to the approval of the Tele- 


- telegrams in questi 
not enter into the accounts provided for in Article VI. du о 


being retained by the administrations which have collected them. 
. The retransmission of radio-telegrams exchanged between ships at sea 
is subject to special arrangements between the parties concerned. 

XLII. The provisions of the international telegraph regulations aie 
applicable, by analogy, to radio-telegraphic correspondence in so far as 
they are not inconsistent with the provisions of the present regulations, 


— n — Á— 
THE UNION ELECTRIC CO.’8 NEW PREMISES. 


On Friday last there was a gathering of Press representatives at 
the new premises of the Union Electric Co. in Park-street, South- 
wark, London, S.E. Many of our readers will remember the late 
offices of the company in Queen Victoria-street, but the Tark- 
street establishment is much more extensive and commodious. 
The company opéned its various departments for inspection by the 


graph Union, with the functions specifled in Article 18 of the Convention. у cx a large number of Interesting pieces of apparatus were 
The additional expenses resulting from the exercise by the international | On. e chief specialities of the Union Company are arc 
bureau of its funotions in respect of radio-telegraphy must not exceed lamps, dynamos and motors, instruments and switch gear. Each 
40,000fr. per annum, not inclading extraordinary expenditure occasioned of these lines is manufactured by prominent German firms, who 
by the assembling of an international conference. These expenses form | specialise with each particular piece of apparatus. 
the subject of a special account, and the provisions of the international The departments at Park-street comprise spacious offices on the 
telegraph regulations are applicable to them. Nevertheless, pending the | second floor, where a large show room is located; a commodious 
meeting of the next conference, each contracting Government ahall notify | test room on the first floor, where are lamps and motors are tested 
to the international bureau the class in which it wishes to be included. and а large warehouse and glass stores on the ground floor. On 
XXXVII. The various administrations shall supply the international | the top floor a quantity of special switch gear wis erected for the 
ша: i ui оаа шосе. VERA. inspection of the visitors. The arc lamps seemed to attract the 
eias А 5 Subsecuent modificati Sd d additions greatest attention, and several examples of these were on view 
shall be communizated by the administrations to the international bureau notably the alternating-current motor-governed flame lamp, which 
between the 1st and 10th of each month. By means of the information has an exceptionally neat mechanism. This is one of the Excello ” 
thus communicated the international bureau shall prepare a list and keep series, which has now become so well known. The latest pattern 
it up to date. The list and its supplements shall be printed and distri- lamp is called the “ Kohinoor,” and is a small enclosed lamp 
bated to the administrations concerned ; they may also be sold to the intended principally for in- 
publie at cost price. The international bureau shall take care that the door use. 
same call-signals are not adopted for different radio-telegraph stations, In the instrument depart- 
ment the Hartmann & Braun 


vibrating patterns of volt- 
meters and frequency indica- 
tors were inspected. We 
noticed ‘specially a table 
pattern of frequency indicator 
for use on a low-voltage alter- 
nating-current circuit. An 
instrument of this class could 
well stand on the desk of a 
central-station engineer, and 
the station frequency would 
be constant!y under his eye. 

The switch gear shown 
was mainly designed for uso 
on high-voltage power cir- 
cuits, such as are now com- 
mon to collieries, ship-yards, 
&e. The types on view were 
of the self-contained pattern, 
comprising either switch fuse 
and oil tank complete or 
THREE-PHASE Оп, Swircu with Pun, switch and ammeter com- 

MAGNET For Disrance CONTROL. bined. We noticed particu- 

larly one form for a 10,000 

volt three-phase circuit in which the trip coils are mounted inside 
the oil tank and are constantly immersed. The switch is fitted with 
a free handle, so that the circuit could not be held closed in case of 
any disturbance on theline. Avery neat pull magnet combination 
was also on view, which is intended for use with either high or low- 
voltage distance-operated switches. This comprises а solenoid 
acting directly on a vertical plunger, the motion of which is com- 
municated to the switch by levers according to the pattern operated. 
The solenoid mechanism is fitted with a double-pole switch, which 
breaks the magnet circuit as soon as the switch is home. It also 
closes the tripping coil circuit through the medium of another 
switch. The switch is held in by a knuckle joint, which can be 
broken by the tripping coil acting upon a small roller. This solenoid 
unit is very compact and from its construction it appears to be 
mechanically sound. The action is quite positive, and it is im- 
possible to knock the switch out when once it is pushed home. 

After the inspection of the company's premises the party adjourned 
to the Bridge House Hotel, where dinner was partaken of and an 
excellent entertainment afterwards given by a concert party. Mr. 
Justus Eck, the general manager of the company, presided at the 
dinner, and referred in eulogistic terms to the assistance he had re- 
ceived from his staff in the conduct of the company's large and 
growing business. The health of the guests was Pap La by 
Mr. Edgcumbe, President of the Incorporated Municipal i dicis 
Association, who was gupported by several station engineers from 
the London district. 
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I. Ships of War. 


2. Merchant Ships. 


uilimellaneous Provisions, XXXIX. Theadministrationssball facilitate 
think at, ents for communicating to such maritime news agencies as they 
of gene | uch information respecting wrecks and shipping casualties, or 
muni fa interest for purposes of navigation, as can properly be com- 
ee to them by their coast stations. 
of the "as exchanged between the ship stations indicated in Article 1 
of coast шон must be so regalated as not to interfere with the service 
pu y tions, the latter being entitled as a general rule to priority for 
XLI d of publie correspondence. 

; tn the absence of special arrangements between the parties con- 

, to Provisions of the present regulations are applicable, by 

æa, with th f ехоһатде of radio.telegraphic traffic between two ships at 
капі do. lowing exceptions: (a) Article XIV.—The ship charge 
that. Arn e transmitting ship is collected from the sender, and 
Article XVIII ihe reseiving ship is collected from the addressee ; 0 
m -—The order of transmission is settled on each occasion y 
ent- ћебуғевц the cemmunicating stations; (c) Article 

SN EM 
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little was done at present with wireless telegraphy, but if the Convention 
was passed, he believed a great deal more would be done. This country 
had the lion’s share of the world’s carrying trade, and it was of great 
importance that our ships should be able to get into communication with 
foreign coasts and stations. The Marconi agreement had done a great 
deal to interfere with existing patents, and gave them practically no 
opportunity. Since the Conference two new systems had been invented. 
These rapid changes in wireless telegraphy emphasised the importance of 
the provision of the Convention which gave this country the right to 
retire from it on 12 months’ notice. 

Mr. W. REDMOND, the Hon. CLAUDE HAY, Mr. REES, Mr. W. 
RUTHERFORD and Sir H. NORMAN supported the motion, and Mr, 
BEAUCHAMP opposed it. К. 

The POSTMASTER-GENERAL (Mr. 8. Buxton) said that the late 
Government considered the first conference of 1903 premature, and hai 
no means of enforcing its conclusions, and the following year they con- 
sidered the matter carefully from the point of view of the draft convention, 
since very considerably amended. Carefal consideration was given, 
especially by the Board of Trade, to the principle of intercommunication 
subject to the view of the Admiralty that provisions essential for safe- 
guarding our naval interests should be adopted. They were prepared 
to go into the conference on that basis. In order to enable them 
to enter into such a conference it was necessary to pass legislation, 
and one of the primary reasons for passing the Wireless Telegraphy Act, 
1904, was to enable the Government to adhere to the Convention relating 
to intercommunication if it was carried through. Therefore the principle 
of intercommunication had been recognised as a good thing if it could be 
properly fenced round with safeguards for the Admiralty. To the present 
Government it became obvious that wireless communication required 
more control than it had had in the past. The invitations to the Соп. 
ference were issued last spring, and, after careful consultation with the 
Post Office, the Colonial Office, the Board of Trade, the War Office and 
the Admiralty, they came to the conclusion that the invitation should be 
accepted, and tbat they ehould go into the Conference prepared, subject 
to certain safeguards, to accept the principle of intercommunication, 
Due consideration was taken that they did not commit themselves to any 
proposal that would damage our naval or commercial interests, The 
colonies were specifically consulted and the draft Convention was sent to 
them for observations. Some of the colonies suggested certain details 
which were accepted and were included in the Convention. The 
Government had the ‘support of the colonies in the present position. 
He agreed that the matter was of the utmost importance, and that it was 
an intricate question bristling with details which hon. members could 
hardly be expected to have mastered. It was the feeling on both sides of 
the House that there should be farther inquiry into the matter, and 
therefore he offered, on behalf of the Government, that at an early 
date next session they would appoint a committee to which the 
Convention and the regulations would be referred. The ratification 
of the Convention need not take effect for some time, and so there 
was ample time for inquiry. The Government firmly believed that 
the more the Convention was examined the more it would be found 
that our naval interests were fally protected, and that our commercial 
interests would be benefited by it. He believed the Convention would 
tend to enlarge, or at all events to maintain, the number of wireless 
stations in Great Britain, and that it would discourage the erection of 
stations which would interfere with stations already erected. Every 
other nation, rightly or wrongly, was in favour of intercommunication, 
| and, whether we entered it or not, the Convention would go through, Any 
regulations which facilitated and improved the general administration of 


PARLIAMENTARY INTELLIGENCE. 


——— 


WIRELESS TELEGRAPHY. 


In the House of Commons on Tuesday Sir E. SASSOON moved „ That, 
jn view of the experimental and undeveloped condition of radio-telegraphy | 
this House regards with apprehension any engagements hampering the 
complete freedom of action of the State, and asks His Majesty's Govern- 
ment to grant a Select commiltee to inquire into the proposals embodied: 
in the Berlin Convention previous to ratification.” He said the question 
not only closely affected the commercial position of this country ; the 

_ principle involved was no less a one than the maintenance of our wire - 

. Jess telegraph system entirely unhampered by encouragement to foreign 
systems, until such time as fresh developments and knowledge should 

_ justify the Government in taking a forward policy. He was actuated by 
no party spirit in bringing forward the matter. Neither had he the 
remotest interest in any shape or form in the future prosperity of the. 

system in use by this country. They did not question the soundness or 
wisdom of the policy of sending delegates to Berlin; he believed: 
the late Government were inclined .to accept the invitation. His 
contention was that, having sent delegates to Berlin, and the Con- 
ference having concluded its labours, it was of the utmost consequence 
that no agreement tying the hand of the State, no instrument involving 
even the remotest risk to our delicately organised wireless service, or 
operating in restraint of the entire freedom of our marine communications, , 
should be sanctioned until Parliament bad had ample opportunity of pro- 
nouncing on the main bearing of theproblem. First, by common admis- 
sion tbis country possessed the most efficient and reliable system of 
wirelees telegraphy extant. Second, the British colonies and depen- 
dencies had had no means of taking cognisance of the proposals discussed 
at Berlin. He doubted whether the House fully realised the magnitude 
of the interest of Canada and Newfoundland alone in the matter. It 
should be remembered that, unlike the telegraph, wireless telegraphy tcorned 
all geographical limitations and barriers, and had no frontiers ; and there- 
fore he thought that, until such time as arrangements with foreign 
Powers were considered to be necessary for our system, this country ought 
to be allowed to carry on that service which suited it best, and which, 
so far, had worked admirably. Our delegates at the Conference had. 
urged that the well-organised wireless telegraph service of this country 

would be greatly jeopardised from the effect of messages transmitted 
under the provisions of the Convention. Was it worth while, even in times 
of peace, to do anything that would, remotely even, disturb this service 
He could not conceive a diplomatic instrument more calculated to hinder 
and check the progress of science; for it practically said to the inventor 
and the patentee “ Your patent will not be usable until every single State 
in the Convention agrees to use it.“ They were told that, unless the Conven- 
tion was passed, they would be working towards the creation of a mono- 
poly. Whatever might be the drift of services abroad, there was no such 
thing as a monopoly in this country, and the suggestion merely created 
a false prejudice in the public mind. We had enough ships and wireless. 
stations all over our dominions to keep our present system busy through- 
out the 24 hours. He would like to remind. the Irish members that the 
brilliant and gifted inventor of our system of wireless telegraphy was a 
son of Erin. 

Major SEELY, who seconded the motion, said his intere:t in the matter 
arose from the fact that he had to consider it in reference to communica- 
tion between lightships and the shore. Of the commercial aspect he 
would only say that it would be unwise, at the bidding of a conference | such a matter as wireless telegraphy were, to a certain extent, a hamper 
composed as it was, to standardise an industry so completely in its infancy. | on freedom. On the other hand, they added very much to the use of 
And from the strategical aspect the matter was of supreme, vital, over- | wireless telegraphy. As regarded the general position, we bad complete 
whelming importance. freedom as to any station or stations that we chose to exempt from the 
_ Mr. BELLAIRS said that the colonies were in no way bound to enter] operation of intercommunication, but which, though they might be 
into the agreement, and they would have their own representatives at the exempted from the obligation of intercommunication, retained all other ad- 
next Conference, If we found that things did not square with our own ;| vantages given to those stations by the Convention. We had entire and com- 
intereets it would be in the power of the Government to denounce the, plete freedom, both from the point of view of commerce and the Navy, to 
Convention by giving a year's notice. He objected to the idea that the | utilise any particular system that the Government might think desirable. 
Navy was dependent on any one system—say the Marconi system—for '| To his mind, one of the great advantages of adherence to the Convention 
DIRE communications, and, moreover, the House ought not to be ,| would bethat, for the first time,and much sooner than would otherwise have 
a Mr 3 On guided by purely naval considerations. | been the case, we should be able to attain to complete freedom in regard to 
allowed 2 O'CONNOR supported the motion. They had, he said, ] these various wireless companies’ agreements, The Convention had now 
b DNE 5 "i BY п to grow up under their mgis, and they had created it | adjourned for five years. All that was left was the international bureau, 
bad bound hone with Government departments. The Marconi Co. | but there was no truth in the suggestion that that bureau would have 

nd it und themselves by the terms of the contract to do certain things, | control over the British Government's action. There was no voling 
m А тав not for that House to allow anything to occur that would dis- | power in the bureau because there was no representation on it; it merely 
able a company from performing the terms of that contract. Lloyds | sat to collate and circulate information. By giving & year’s notice this 

18 he b { 1500 on developing certain other svstems of wireless tele- | country could retire from the Convention, and no Government would 
ed te A u ey recognised the advantage of having one system in i hesitate for à moment to do soif they found that our naval or commerce 
8⁰ The? адо Dey had entered into an agreement with the Marconi | interests were injuted by the Convention. In regard to the commerci 
Marconi Co f 15 had entered into a stringent agreement with the ] question, it appeared to him that international control was essential. Ag 
the Admiralt 5 d th di ode: There was also an agreement between | to the difficulty which had arisen from one station interfering with 
Co. bound ү E 1 e Marconi Co. by the terms of which the Marconi ] another, he hoped the inventions which were daily made would rapidly 
ашыр tu ves to give priority to Admiralty messages in cases of | enable the operator to direct the current. Special provisions which were 
a 10 dg А о e existence of which the Admiralty were to be the Mida at x nce of our delegates allowed only licences in the case " 
: apparatus which conformed to a certain efficiency. An inventor wou 
ans pein (Dumbartonshire) urged that the proposed arrange- į be able to maintain absolute secrecy as to his improvement; the only 
The Goss E кө! extent anticipated by the Protocols of 1908, | obligation on him would be the general one of intercommunication in 
Contained аш ens lel е an agreement with the Marconi Co. іп 1904 which į the ordinary way and with the ordinary apparatus. He confessed be 
ae о clause dealing particularly with the possibility of such | should have thought the general ргіпсіріе of Free Trade and enterprist 
Agreed on and m 5 as the one now under consideration being | in these matters was, from our point of view, better than tying ourselves 
e ng 1 in respect of it. The House should | to one particular system, which might at the present moment be the best, 
to hamper the P : E. of the Marconi agreement had been very seriously | but which certainly was not likely to remain so for ever. He had no quatre 
e e er ge E enan] in exercising his discretion, and that | with the Marconi Co.; he had himself a very great ‘admiration and respect 
entered into by his predecessor.] He agreed that very | for Mr. Marconi, and he was sure they all felt that he had done А VAS 
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Mr. McINTYBE (for the Postmaster-General) said the in 
not been removed, but defendant had been 2 off. The Naliana Oo 
used to remove the instruments, and it was held that they could not then 
sue for the rent in advance, but the Postmaster-Genera simply discon. 
nected the subscribers, The agreement entitled him to charge the rent 
in advance, although the subscriber was cut off. 

Judge LUMLEY SMITH said there was not a consensus of opinion 
amongst the jadges as to whether the Postmaster-General was entitled to 
15 rene in сав маза е had cut off the supply, but in his view, and 
upon his construction of the agreement, judgm i 
Postmaster- General, with nin — MS НЫ 

An order for payment by instalments was made. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
| APPOINTMENTS VACANT AND FILLED. 


An assistant works manager is required by Messrs. Dick, Kerr & 
Co. (Ltd.) for their Preston works. Applicants must have thorough 
knowledge of modern works practice and production of electrical 
machinery. Applications to the works manager, Mr. J. Conner, 
Strand-road, Preston, Lancs. See an advertisement. 


Stepney (London) Council require a junior meter room assistant. 
Applications to the engineer and manager (Mr. W. C. P. Tapper), 
Electricity Works, 27, Osborn-street, Whitechapel, E. See an 
advertisement. 


Whitby borough electrical engineer (Mr. L. Н. King) has a vacancy 


for a pupil, to commence duties in the new year. See an adver- 
tisement. 


London County Council have appointed the following officials of 
the North Metropolitan Tramways Co. on the general staff of the 
Council: Mr. R. E. Farbridge (assistant accountant) at £307; G. 
Norris (assistant works superintendent), £320 and house; Mr. E. T. 
Hall (assistant permanent way engineer), £248. 

Mr. H. B. Sale has resigned his position as charge engineer in 
the electricity department of Willesden Council, in order to take 
up the position of resident electrical ong ineer at High Barnet. 

Mr. J. H. Targett, charge engineer at Southwark, has resigned, 
having accepted another appointment. 

Oldham Council have appoin ted Mr. Thos. Howarth tramway 
traffic superintendent. 

Mr. C. F. Gregory, of Cambuslang, has been appointed junior 
engineer at Darlington. 


Mr. B. Raikes has been appointed electrical inspector for the pur- 
poses of the Indian Electricity Act throughout the whole of Burma. 


Aberdeen.—At & special meeting last week the clauses of the 
Council's provisional order dealing with electric lighting matters 
were approved. The Council propose to acquire the Cults electricity 
works and also ask for further powers in regard to the charge to be 
made for electric energy. 


Argentina.—The Rosario correspondent of the Review of the 
River Plate" says the Intendante has decided to improve the ventila- 
tion at the Central Market by putting in 12 electric fans, 


Asylum Lighting. — Тһе joint committee of management of the 
Clonmel District Lunatic Asylum have received the reply of the 
L.G. Board in regard to the recent inquiry into the application for 
а loan for the electric lighting of the asylum. The Board recom- 
mended the committee to refer the question to a consulting electrical 
engineer. The committee, have, however, decided to proceed with 
the scheme, as they have funds in hand." 

Australasia.— The Australian Mining Standard" says the 
report of the Amalgamated Engine Drivers’ Association submitted 
to the conference at Daylesford (Victoria) on 18th inst. expressed 
satisfaction at the promise of the Minister of Mines to give atten- 
tion to the provision of telephonic communication between the 
underground workings of deep mines and the surface. 

Electric coal-cutting machinery has been introduced in the Hebburn 
Colliery in the Maitland district of New South Wales, not withstand- 
ing a protest by the miners. 

Launceston (Tasmania) City Council have granted & bonus of 
£200 to the city electrical engineer (Mr. W. Corin), and £150, in 
sums varying from £20 to £50, to other members of the Staff of the 
electricity department. 

Launceston Tramway Bill has passed both Houses of the 
Legislature. 

Beaumaris.—The Council have conditionally assented to the 
application of Mr. J. W. Williams for a provisional electric 
lighting order. 

Beckenham.— The Council have agreed to purchase that part of 
the undertaking of the South Metropolitan Electric Light & Power 


Co. within the Beckenham district (i. e., the Beckenham portion of 
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the Old Crystal Palace Co.) for £5,798. Os. 114. The com y 


originally asked £8,762, including £818 for free wiring ins 
tions. S 
irmi rate 1 to 
Birmingham.— The poll of the ratepayers on the proposal 
obtain powers to construct tramways to Harborne has resulted in a 
majority for the scheme (4,972 votes to 4,387). 


Boiler-house Economy. In our issues for Nov. 28 (p. 225) and 
Dec. 7 (p. 305) we gave some interesting particulars of the resulta 
of boiler tests at the Slough and Datchet and ‘Worcester electricity 
works, and we are now able to give interesting particulars of в 
boiler test made at Swindon electricity works. The test was made 
between в shovel stooker and the Bennis sprinkling stoker and 
compressed air furnace. The duration of the test was two hours :— 


Shovel Bennis stoker. 
stoker, and Es furnace. 
e Of boiler. ызуу ER RES ў Lanca. - anes. 
Тур of boiler.......... 3 8 ft. by 30 ft. 8 ft. by 30 ft. 
E Vera Vetus ...  Lydbrock  .. posita 
Class of oaaaallssss Slack vis ac 
Cal. value of coal per lb. as fired. . . 12,168 B. Th. U. . . 12,486 B. Th. U. 
Coal burnt per boiler per hour 0 — 2, 156 lb. а 1,960 1Ь. 
Coal burnt per sq. ft. grate surface 
per hour Page: "er 5 66:34 lb. 50:26 1b. 
Eq. evap. per boiler per hour..... -— 12,803 1b. 18,095 lb. 
Eq. evap. per sq. ft. heating surface 
Der io Ў A 5 k hi Ligas 12:83 lb. 18°13 lb. 
Eq. evap. per lb. of coal ........... ` 5:94]b. 9 239 lb. 
Total thermal efficiency obtained .... 47:14% 7177145 
Extra water evap. as from and at : 
212°F. pe: boiler per hour ..... "ma = .. 413275 
Extra water evap., аз from and at 
212°F. per Ib. of coll — 55-32% 


Brazil.—The British Vice-Consul .at. Florianopolis (Mr. W. B. 
Chaplin) states that the municipality, having refused the offer of & 
German firm for electric lighting, intend to invite fresh tenders. 


Carmarthen.—The Council have entered into negotiations with 
Messrs. J. B. Saunders & Co. for the erection and maintenance of 
electricity works in the town. A committee has been appointed to 
settle details. | 


Cheadle and Gatley.—The Council's electric lighting 
has been extended for a year. | 


Chichester.—The Council, which obtained a provisional electric 
lighting order in 1898, are negotiating with a company for its transfer. 

City of London.—The electrie lighting installation at the Guild- 
hall is to be extended at a cost of £1,000. 


Croydon.—The Council have decided to allow the following dis- 
counts to consumers of.electricel energy :—- 

Consumers of current of value of £100 to £250 per annum 5 per cent., 

. £250 to £500 73 per cent., £500 to £750 10 per cent., £750 to £1,000 15 

p?r cent., upwards of £1,000 20 per cent. т 


. 5 db > 
, Darlington.—An inquiry was held on Tuesday into the applica- 
tion of the Corporation for sanction to borrow (among other sums, 
£7,200 for electricity supply. There was no opposition. 

In accordance with the report of the borough electrical engineer 
and manager (Mr. J. R. P. Lunn) the Electricity committee decided 
on Saturday to put down an additional 500 kw. generating set at а cost 
of £3,700. The sega the present plant is 540 kw., and during 


the present winter it have to be worked at 9 per cent. above its 
safe output. m 


Denmark.—Our Danish correspondent sends us some figures 
and remarks, prepared by Prof. Paul La Cour, bearing on the sub- 
ject of the use of electricity for motive power by private consumers. 
Prof. La Cour is of opinion that electrical energy could be used with 
advantage in many industries in Denmark, especially in farming. 
The best method of generation must, of course, depend upon local 
conditions, but wind power has been successfully used in some cases. 
In Copenhagen, which has a population of about 500,000, 1,682 
motors, of an aggregate horse-power of 8,407, were installed during 
one year (1904-5). The average use of these motors per day was 
only 14 hours, and Prof. La Cour maintains that electricity is the 
best motive power for such occasional use. 


Dundee.—The city electrical engineer (Mr. Н, Richardson) has 
again reported on the urgency of carrying out extensions of the 
electricity works or of erecting a new station. The present station 
is fully loaded and no stand-by plant is available. 

Mr. RICHARDSON recommended that a new power station be laid down 
to be ready for next winter’s load, as it wis necessary to now determine 
what scheme should be followed and to place the contracts. 

The Electricity committee decided, on the motion of the Lord Provost, 
to ask a consulting engineer to report upon the proposals made by Mr. 
Richardson, and particularly as to the most desirable policy to pursue. 


The extensions are, however, to be carried out under the direction of Mr. 
Richardson. eee AN 


. Electric Lighting Loans in the Metropolitan Area,—In our 


issue for Nov. 30 (p. 280) we reported the decision of the London 
County Council in regard to t | 


order (1900) 


e periods to be allowed in future 
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for the repayment of loans granted to London Borough Councils 
for electricity generating plant, &c. A circular letter has now been 
gent by the Comptroller of the L.C.C. to the various Councils owning 
electric lighting undertakings, as setting out the periods for the re- 
payment. 


Electric Power in Cardiff Docks.—For some time Cardiff 
‘Electric Lighting & Tramways committee have been in negotiation 
for the supply of electrical energy to the Bute Dock estate, and Sir 
Wm. T. Lewis has now agreed with the electricity department to do 
certain work (as an experiment) for the electric driving of the 
cranes and other plant. Sir William had expressed a desire that the 
Corporation should lay the cable in order to couple up their mains 
with the docks, for which work he was prepared to pay. 
The committee unanimously approved of a report of the borough 
electrical engineer and manager (Mr. A. Ellis) recommending th 
acceptance of the offer. 


Finland.—Our Danish correspondent states that the new electric 
railway between Helsingborg, Raa and Ramlösa was opened a few 
days ago. Electric power is generated by four 100 fl. p. gas engines 
supplied with gas made from peat at gas works erected specially for 
the purpose of the railway. 


Franco-British Exhibition.—At a meeting of the executive 
committee on Monday it was stated that plans for laying out the 
exhibition grounds and for the most important buildings had been 
submitted to and approved by London County Council. Sir Benjamin 
Baker has been appointed hon. consulting engineer, Mr. Belcher 
hon. consulting architect and M. Tudoire principal architect. In 
consequence of the arrangements for holding, in connection with 
the exhibition, the Olympic games which were to be celebrated in 
London in 1908, an area of 42 acres had been added to the 98 acres 
previously secured, making a total of 140 acres, with an entrance 
adjoining the Shepherd's-bush station of the Central London Rail- 
way. Substantial progress had been made with the guarantee fund. 


Germany.— The electrical operation of a section of the Prussian 
State Railways, covering about 8 miles of the present route, and new 
lines 7 miles in length between the Hamburg-Altona frontier and 
Hasselbrook and 5 miles between Hasselbrook and Ohlsdorf will be 
opened in the early part of next year. The estimated cost of the 
power station is £170,000, of which the State Railways department 
pays half. Current will be supplied to the Blankensee-Hasselbrook 
section at 8,800 volts and to the Hasselbrook-Ohlsdorf section at 
80,000 volts. 


Gillingham.— The Council are applying for a further loan of 
£2,476 for extensions of the electric lighting cables. 


Glasgow.—The Corporation tramway extension from Tolleross 
to Broomhouse (2 miles in length) was opened for traffic on Satur- 
day. Cars on this route will run through to Paisley, making a round 
journey of 26 miles. 


Grimsby.—The Rural Council have conditionally assented to the 
application of the Corporation for an electric lighting order to extend 
the area of supply to 11 additional parishes. 


Hindley.—The Council are negotiating with the Lancashire 
United Tramways for a supply of electricity in bulk, and the com- 
pany has been asked to submit a draft agreement setting out terms 
and conditions of supply. 


Hipperholme.—The Council are negotiating with Halifax Cor- 
poration and the Yorkshire Electric Power Co. as to the transfer of 
the Hipperholme Provisional Order, 1901, and Mr. W. Emmott has 
been called in to advise the Council. 


Horbury.—The period of the Horbury electric lighting order 
(1903) has been extended for 12 months. The Council have been in 
negotiation with a company for a transfer of the order, but further 
powers will have to be obtained for this. 


Hove.—The adjourned inquiry of the Board of Trade into the 
application of the Council for a reduction in the charge for elec- 
tricity pple’ by Hove Electric Lighting Co. was resumed in the 
High Court on Monday. The proceedings at the first sitting were 
reported in our issue for Dec. 7 (p 306). 

Mr. EanL (for the Council) denied the right of the company to reckon 
as capital for dividend not only the subscribed share capital, but also all 
sums received for premiums on shares, and all sums carried to general 
reserve out of profits. He contended that the company was not 
entitled to deduct from the trading profits not only the sums specially 
allocated to maintenance and repairs, but also all sums carried to 
general reserve out of net profits before ascertaining the amount of 
profit available for dividend. Dealing with the balance-sheets of the 
company for the seven years from 1899 to 1905, he contended that the 
directors had taken their 5 per cent. additional remuneration on the 
profit without bringing into account large sums for reserve which they 
were now claiming should come out before the net profits were arrived 
at. The accounts showed that, even after paying 10 per cent. au 
setting aside £6,459, the company would still have had a general reserve 
of £32,117, and they had failed to show that it was necessary to бату 
over £38,575 to the account. Really that fund was nothing more: nor 
lers than putting by for a rainy day in a way they were not entitled t9 
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under the elause. It was more than half of the nominal amount of 
their share oapital and a full 25 per cant. of their capital expeniitare. 
The Inspector said he would report in due course. | 


India.— Indian Engineering" states that the superior super. 
vising electrical staff attached to the locomotive department of the 
East Indian Railway is to be increased by an additional assistant 
electrical engineer at a salary of Rs.400 to Rs.600 per mensem. 
The existing staff (an electrical engineer and an assistant) has been 
found quite inadequate for the increased work to be controlled in the 
different branches of lighting, driving and ventilating. 

The official inspection and opening of the electric tramway run- 
ning through the main street of Rangoon took place on Nov. 14. 


London Chamber of Commerce.—At the last meeting of the 
Council the formation of an Association of British Exhibitors was 
approved, and the Exhibitions committee was authorised to con- 
sider the formation of such an association with power to confer with 
other bodies. 

It was also agreed to support the Companies (Debenture and Debenture 
Stock) Bill, 1906, promoted by the Central Association of Bankers and to 
support the Manufacturers’ Section of the Chamber (on а case which was 
stated) in making representations to the War Office that as a matter of 
principle it is desirable that Government departments, in seeking for or 
authorising tenders and making purchases, should (other conditions being 
equal) give preference to British manufacturers. 


London County Couricil.—On Tuesday loans were granted for 
electric lighting to Hammersmith (£18,935), Marylebone (£84,884), 
and St. Pancras (£9,831). With regard to a recent loan granted 
to Islington of £12,683, the Borough Council wrote stating they 
were not prepared to take up the loan from the Council, but asking 
consent to the borrowing. 

Southern Tramways.— The adjourned report of the Highways committee 
was submitted, recommending the reconstruction of the tramways from 
Vauzhall to Brixton-road and the construction of new tramways to Toot- 
ing High-street and Longley-road and Mitcham-road to Tooting Junction. 
The total length of the lines is 54 miles, and it is proposed to construct 
them on the conduit system at an estimated cost of £138,245.—Agreed. 

Car Shed. —It was recommended that expenditure of £100,600 on capi- 
tal account be authorised for the erection of the Holloway car shed. 

Brakes, —Expenditure on capital account of £9,000 was sanctioned for 
special brakes for 170 cars. 

London Southern Tramway Co.’s Undertaking.—It was resolved to com- 

plete the purchase of the above undertaking in accordance with the 
terms of the arbitration and to expend £64,940 on capital account and 
£560 on maintenance account for the purpose. 
_ Pay of Motormen.—The Highways committee recommended the follow- 
106 rates of pay for motormen, drivers and conductors employed on the 
L.C.C. tramways: 5s. a day on entering the service, 58. 3d. after six 
months’ service and on paseing the first-gradeJexamination, 5s. 9d. after 
юх months’ further service, 63. 3d. after six months’ further service and 
Gs. (d. after two years’ service and on passing a final examination for 
motormen. 

Tramways at Wopolwich.—A recommendation by the Highways com- 
mittee to construct a tramway from Beresford-square, Woolwich, to Abbey 
Wood on the overhead trolley system at a cost of £50,625 was postponed. 


LC.C. Tramways.—The electric tramway on the Victoria 
Embankment and over Westminster Bridge was opened for traffic 
on Saturday. On the same day the reconstructed line in the east 
of London from the junction of Aldgate and Commercial-road to 
Burdett-road and Poplar was opened. 

_Manchester.—An inquiry was held on Friday into the applica- 
uon of the Corporation to borrow £60,000 for extensions of the 
electricity works. 

The deputy town clerk (Mr. Hupson) said that in March last the capital 
expenditure of the electricity undertaking was £2,267,127. In the last 
m years there had been a great increase in the work of the department. 

1902 the number of consumers was 4,013, and in 1906 6,389. The 
equivalent of 414,115 86.p. was connected in 1902, and in 1906 it was 

1,534, and the maximum traction demand, which in 1902 was 1,210 k. w., 
Was now 8,291 kw. The units sold was in 1902 10, 502, 299; in 1906 it 
21540,620,514, The revenue had increased in the same period from 
сие (о 2330,370. There was paid to sinking fund in 1902 £25,019 

I. to reserve £7,635 (total £32,654), while in 1906 there was paid to 
sinking tand £66,548 and to reserve £15,219 (total £82,762). Many com. 
oo and large undertakings in the city took current for power from the 
i ration rather than generate it themselves. Some of the present 
aa would be used to extend and complete the plant at Dickinson-street 

юп and sub-station plant, at a cost of £11,094. A second object was 
шы additional generating plant at Stuart-street. It was deter- 
would to put in additional turbine units at а cost of £25,250. Meters 
uid cost £7,500 and motors £10,156. 
ere was no opposition. 


Me Fí Vramways committee have unanimously decided to renew 
5 sa e M'Elroy 8 engagement as general manager, the period 
jut having expired. The committee have also passed a reso- 
Mr Ebon ee confidence in and appreciation of the services of 
deferred, y, but the question of increasing his salary has been 


The committee have decided to proceed with the laying of lines 


dong Great Western-street, Moss fide, as soon as the necessary 


Powers have been obtained. 
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Motor Boats.—Mr. L. M. Waterhouse will read a Paper on 
“ Electric Circuits of Motor Boats and the Use and Construction of 
Accumulators " before the members of the British Motor Boat Club, 
at the Craven Hotel, Craven-street, London, W.C., on Jan. 17. 


Northfleet.—Gravesend Council have decided to supply electrio 
durent for public lighting in certain main thoroughfares in North. 
eet. 


Obituary.— We regret to learn of the death on Friday last of 
Mr. G. H. Bambridge, who for many years was associated with the 
Anglo-American, Direct United States, Compagnie Francaise and the 
Commercial Cable Companies. Mr. Bambridge will be best remem- 
bered as secretary of the Commercial Cable Co., from which service 
he retired in 1895 owing to ill health. He was only 61 years of age, 
and was one of the most genial and kind-hearted of men. 


We also regret to record the death, which occurred on Sunday, of 
Mr. F. L. Ramsden, manager of the Burton-on-Trent Gas Works. 

Deceased was born at Huddersfield in 1852. In 1885 he was appointed 
manager of the Burton Gas Works, which position he held continuously 
up to the time of his death. Despite the keen competition of the 
Council’s electricity undertaking, over which, it should be recorded, Mr. 
Ramaden presided for many years, the gas works has, under Mr. Rams. 
den's régime, been the most lucrative of the profit-producing departmenta . 
of the Council. From its inauguration in 1891 to 1903 Mr. Ramsden 
was also manager of the electricity works. He relinquished this appoint- 
ment, however, when Mr. Pringle took over, in July, 1903, the control of 
both the electricity supply and the newly-constructed tramways. 


Palace Lighting.—H.M. Office of Works have completed the 
electric lighting installation at Hampton Court Palace. 


Presentation.—Tho staff and employés of Newtons (Ltd.), Taun- 
ton, have presented a clock, with bronze statuettes, and an illumi. 
nated album, to Mr. Н. St. Hill Mawdsley, M.I.E.E., chief electrical 
engineer, who is leaving for Dursley. | 


St. Pancras (London). — Тһе difference which arose out of the 
contract entered into by the Council with Messrs. C. A. Parsons & 
Co. for the supply of two turbo-generators has, it is stated, been 
amicably settled. : 

A loan of £19,440, mainly for electrio lighting, is to be taken up from 
the Prudential Assurance Со. at 3$ per cent. | 


School Lighting.—At a meeting of the Education committee of 
the L.C.C. on Wednesday, a report was submitted from the Build- 
ings and Attendance committee as to the relative advantages of 
electric and gas lighting in the L.C.C. schools. Ж 

It was decided to send a memorandum to the Finance committee point- 
ing out that the relative merits of incandescent gas and electric light 
were to a great extent a matter of opinion, for though it might perhaps 
be shown that the 75 5 method was cheaper, the latter was un- 
doubtedly far preferable from a hygienie point of view. The detailed 
statements which had been prepared, while containing useful information 
upon the purely financial Aspect of the question, would not provide suit- 
able material for a general discussion as to the merits of the two systems 
It was difficult in many cases to prepare a comparative [statement be- 
cause of the variation in the number of dark daya, and in the number 
of evenings the schools were used for various purposes, and for other 
reasons. 


Southwark (London).—Correction.—Iu our last issue we stated 
that a committee was to inquire into the working and present 
position of the electricity undertaking. We are informed that this 
statement is incorrect, but that a committee has been appointed to 
investigate into the condition of the public baths. 


Stepney (London)—In March the Electric Lighting committee 
reported that they e received ао for electric 
current where it was not possible to obtain a deposit (though it was 
advisable to do so), but to secure such applicants as consumers 
they had considered the advisability of adopting the use of prepay- 
ment meters The Council authorised the committee to put in 
prepayment meters when requested to so, and to fix the amount of 
prepayment per unit to cover the cost of current, service charges 
and meter rent. | 

The consulting engineer (Mr. А. Wright) and the resident engineer 
and manager (Mr. W. C. P. Tapper) have issued a joint report upon the 
matter. They state that the determination of the proper basis on which 
to found the rate of charge has proved of extreme difficulty. The trouble 
had been that, owing to the fact of prepsyment, it is impossible to apply 
the maximum demand system in the same way as to ordinary consamers, 
while the adoption of a flat rate (of, say, 8d. or 4d.) is obviously "т006 
in principle, although fairly simple to apply. Another difficulty ko 
owing to the small size of any installation which will be likely о sup. 
plied through prepayment meters the service cost must be kept ets е 
the absolute minimum, otherwise the capital charges will а a 
absorb any profit made. The system they poe should be adop 


, ith tbe sim- 
ines the advantage of the maximum demand system will 
plieity of а flat rate а It is Propose b nir pei d 3 
ing 30 and Deo. 81, and to fix a flat r 
5 individual consumer, based on the average price he would 


have obtained if supplied on the ordinary method during the immediately 


THE ELECTRICIAN, 


preceding six months, The price paid during any period will be deter- 
‘mined by the average hours’ use per day during the previous period. 
The only difficulty here is that during the first six months, in the case of 
a new consumer, the hours per day would have to be estimated, there 
being no previous six months to work upon. To get over this difficulty 
it is proposed to adopt & flat rate of 4d. per unit until the completion of 
a six months ending June 30 or Dec. 31. The report reocommends (1) 
That the rate of charge for pre-payment supply be a flat rate based on the 
maximum demand and revised at the end cf each six months (ending 
June 30 or Dec. 31); (2) That in determining such flat rate the average 
price at which any consumer would have obtained current if supplied on 
account at 8d. per unit for 360 hours per annum and 1d. per unit for all 
farther consumption shall be calculated, and the nearest whole number 
of pence taken as the rate of charge for such consumer for the ensuing 
six months. Each consumer to be dealt with individually, ће maximum 
demand being taken as the number of 8 c.p. lamps installed or their 
equivalent. In the case of new prepayment consumers, & flat rate of 4d. 
per unit shall be taken until a complete period of six months has 
elapsed. The recommendations have been approved by the Electric 
Lighting committee. 


Stirling.— Further correspondence has passed between the 
Council and the National Electric Construetion Co. in regard to the 
conversion of the local tramways to electric traction, and it is now 
reported that there is а reasonable prospect of an agreement between 
the parties. The Lighting committee have been instructed to con- 
tinue negotiations. 


Stockton-on-Tees.— The period of the electric ligh'ing order 
(1902) of the Rural Council has been extended for 12 months. 


Stoke Newington (London).—Application is to be made to the 
L. C. C. for sanction to a loan of £6)0 for meters and services. 


Swansea.—The Corporation have appointed a sub-committee to 


consider and report upon a proposal to construct a tramway up Mount 
Pleasant. 


Theft of Electricity. —At South Shields Petty Sessions on Tues- 
day Matthew Waugh was summoned for having stolen electric 
current, the property of the Northern Counties Electricity Supply Co. 

Joun PALMER, collector for the company, said he made arrangements 
with the superintendent to watch defendant's house during November, as 
they had been suspicious for some time. On the 5th inst. he went to 
collect money from the meter, and found that it only contained two 
pennies for the whole month, and witness had noticed that the light was 
used in the house every night. On the 7th they examined the meter and 
found that a pin had been placed between two wires. Defendant tried to 
prevent him looking at the meter, and denied that he knew anything about 
the presence of the pin. 

Corroborative evidence having been given, 

Drrenpant denied interfering with the meter, but said he would take 
the blame for what some one else had done. If the pin was there he had 
never geen it. He complained that very often when he had put pennies 
in the meter he had been unable to get a proper light. 

In fining defendant £5 and costs, the CHArnMAN remarked that accused 
had narrowly escaped being sent to prison without the option of a fine. 


Tramcar Lights.— Brighton Tramways committee have been 
considering the question of coloured lights on tramears, and they 
re resolved not to depart from the present custom of using white 

ights. 

In order to fiud out the experience of other towns the Manager (Mr. 
W. Marsh) wrote to 16 other Corporations running trams, and the replies, 
with one exception (Glasgow) were to the effect that coloured lights were 
not satisfactory. The Glasgow managers said that they could not do with- 
out coloured lights. Mr. Marsh recommended that no change be made. 
The result of experiments he had carried out showed that so much light 
was lost when passing through coloured glasses that if the light was to be 
seen at any distance an additional circuit of lamps would be required. 
That would cost £144 per annum for electric current alone. 


Tramwaymen's Gathering.— Two social gatherings of the staff 


and employés of Glasgow Corporation tramways department 
place on the 5th and 14th edd Dd pe 

The convener of the Tramways committee (Councillor Jas. M’Farlane) 
presided at the first meeting, and said they had progressed steadily during 
the year, and owing to increased traffic and extensions they had 700 
additional men in the service who had received about £1,000 in wages. 
The men’s sick fund was in a flourishing condition, as two men out of 
every five on the staff had been on sick pay. 

Bailie W. F. Russell, who presided at the second meeting, said that one 
week 8 drawings from ihe tramways recently was over £18,000, compared 
with the firet week's receipts of £3,800 after the Corporation took over 
the tramways 12 years ago. There were now about 80 miles of double 
track in operation and 13 or 14 miles under construction. About 


£8,000,000 had been spent on the undertaking, and last year 208,000,000 
passengers were carried. 


TunbridgeWells.—Last week there was a special meeting of the 
Council to consider the proposed omnibus bill, conferring (inter alia) 
additional powers on the electricity department. 

Ald. Stone moved the deletion of clause 44, which would give the Council 
power to supply electric fittings, motors, &c. Several tradesmen, he 


сри petitioned against those powers being acquired. The motion was 


connections to equalise the load as much as possible. 
formers on order would effect a great im provement. 
winter that varying pressure caused much trouble, and by next winter 
they could get in pilot cables, which would indicate at the power station 
the pressure in the different districts, 
uniform. He proposed including pilot cables in next year's cable con- 
tract. As the 100 volt cables got overloaded they were arranging to change 
sections to 200 volls. 


premises exce 


R. J. Wallis-Jones and Martin F. Roberts. 
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West Ham.—The borough electrical engineer (Mr. A. H. Bes. 


brook) reported on Tuesday that one of the Council’s consumers 
(Aoake, Roberts & Co.) had 
being supplied with three-phase current. 
whether the motors would have to be re-wound, which would cost 
(including removal) about £100, or whether it would be necessary 
to put in special transformers. 
that they could 
standard single-phase transformers for giving three-phase supply. 
The work was commenced at six o'clock one evening when the 
factory was stopped, and by eight the alterations had been made 
and the factory was running with a supply of three-phase current. 


six three-phase motors, which were 
It was at first a question 


Messrs. Eustace and Gilbert found 
adapt with practically no alteration the present 


Mr. Seabrook, in his report, says he did not think this had been done 


before with standard transformers, at any rate on a commercial scale, but, 
of course, it had frequently been done by using specially constructed trans · 
formers. The financial saving when they came to supply the Silvertowa 
factories (several of which Tal а 3-phase system) would be considerable. 
Mr. Eustace he proposed dealing with in his next report, but he recom- 
mended that some recognition be now made to Mr. Gilbert for what he 
considered а smart piece of work. 


It was resolved to pay an honorarium of £10 to Mr. Gilbert. 
Mr. Seabrook further reported that lately they had been unable to avoid 


fluctuations in pressure, owing (1) to the difference in the sensitiveness of 
the governors of the turbo-generator and the Ferranti sets (different ten- 
sion governor springs were recently put on the turbo-generator, which 
made a very great improvement, and Messrz. Willans & Robinson were 
supplying some stiffer springs still, which would stop the trouble), and 
(2) to the fact that there were no pilot or pressure cables between the 
various distributing centres and the power;station. 
got loaded up as they were this winter, the variation in the time of 
the 
caused variations in pressure. 


Also, as the cables 


load between, for instance, factory, shop and residential districts, 
They had to keep pressure recorders 
working at various points and to keep continually adjusting the cable 

Boosting trans- 
It was only in the 


and enable i& to be kept quite 


We are informed that the salary of the depuly electrical engineer (Mr. 
Eustace) is to be increased from £200 to £225 a year. 


Willesden.—In August, 1904, application was made for sanction 


to a loan of £3,000 for hire-purchase wiring, but sanction was then 
refused, the L.G. Board pointing out that the effect of the proviso 


to sec. 9 (1) of the Willesden District Council Act, 1893, was to 
preclude the Council from fixinz electric wiring on consumers’ 
t where the Council were themselves supplying the 
fittings (i. e., electroliers, lamps, &c.) on hire. The Electric Lighting 
committee have now decided to again apply for sanction to borrow 
£1,000, made up as follows: Fittings, lamps and other apparatus 


incidental to or connected with the use of electrical energy (£390), 


wiring for same £650. The fittings, &c., must, however, be gupplied 
and fixed by & wiring contractor. 


York —A provisional agreement has been entered into between 


the Corporation and the City of York Tramways Co. for the pur- 
chase of the tramways on the expiry of the lease next year. 


Dinner. The dinner of the members of the Scottish Section of 
the Electrical Contractors’ Association took place at Edinburgh on 
Monday. The company numbered about 50, Mr. W. Finlay (chair- 
man of the East of Scotland branch) occupied the chair. М 

Among the guests were Prof. F. О. Baily, Prot. Stansfield, Bailie 
9 Councillor, Cameron, Bailie Craig (Leith) and Mr. W. M'Whirler 

asgow). 

The CHARMAN, giving the toast of The Corporations of Edinburgh 
and Leith,” said they must congratulate themselves on the way in whic 
the electricity departments of Edinburgh and Leith had been managed. 
Their electric lighting systems were second to none in the Uni 
Kingdom, He referred to & circular issued by tbe Gas Commissioners. 
He had no doubt they felt the competition cf the electric light and tbat 
their consumption might be ultimately considerably reduced by it. But 
that did not warrant them in taking on business which they were not 
entitled to do, and which they were not suited to undertake. Why the) 
should be allowed to ruin an honourable trade and perhaps take the 
means of livelihood from many respectable citizens he could not under- 
stand. He thought they should protest strongly against the action of the 
Gas Commissioners in undertaking work at cost price or possibly under: 
Prof. Bary, in giving The Eleotrical Contractors' Association," raid 
it seemed to him that a co-operative association or co-operative show- 
room, in which everybody should share, and which should contain à 
thoroughly good selection of every class of fitting, was wanted. 


Electrical Engineers’ Ball.—The annual electrical engineers 
ball will be held this season at the Hotel Cecil, on Friday, Jan. 18. 
À representative committee has been formed, with an executive 
committee composed of Messrs. J. E. Kingsbury, б. С. Lloyd, 
The hon. treasurer 18 
Mr. Robt. Hammond, and the hon. secretaries are Messrs. A. M. 
Sillar and H. Alabaster. QUE 
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desired to have the option of supplying eimilar machines. Under those 


TRADE NOTES AND NOTICES. | circumstances the committee recommend for acceptance the lowest 


tender which offered a dynamo of cigs inlar class to that at present 
in use—viz., that of Dick, Kerr & Co. This firm, continues the report, 

TENDERS INVITED. have а гевау pan out x dive шег фике current dynamos of the 

пара 8128 required, including two dynamos of almost identical size and в ed 

London County Council invite tenders „for the manufacture, | to those specified to the Т.С.С. The engine and condensing plant would 
delivery and erection at certain of thc Council's tramway sub-stations be by Belliss & Morcom. The dynamo would be capable of taking an 
of 13 induction motor-generators of 500 kw. and four of 150 kw. overload of 25 per cent, for one hour, or rather more than was required by 
specs, Мм en oe enable from the Clerk of the | the specification. 

Council (Mr. G. L. Gomme), County Ha Spring. gardens, S. W., b : | : 
10 a.m. Jan. 22. Further particulars are given in an advertisement. 1 Mond | (London) Couneil received six tenders for supply of 
: к 160 yards of triple concentrie lead-covered cable, and the tender of 

London County Council also want tenders (by 10 a.m. Jan. 8) for W. T. Glover & Co., at 16a. 5d. per yard, was accepted 
rondwork and platelaying required in the reconstruction of tram- For feeder panels the Council accepted the tender of the Brush Co. (out 
ways in Holloway, City and Hackney-roads for the conduit system, | of seven tenders), at £78, and that of Alex. Wright & Co. for a combus- 
and of the tramways in Bow-road, Poplar, for the overhead system. | tion recorder at £35. 

RU from the Chief Engineer, County Hall, Spring- On Tuesday the L.C.C. resolved to extend the contract with 
g ИЕ Messrs. Reid Bros. to lay the cable ducts in connection with the ro- 

Wigan Corporation invite tenders for supply ofeables. Specifica. | construction of the tramways from Vauxhall to Brixton-road for 
tion from the borough electrical engineer and manager (Mr. Jas. | £6,200. 
en ыо Ше 1 elerk (Mr. Harold Jevons) by Dec. 81. The offer of the General Electric Co. to provido electric blowing 

o apparatus for certain tram way sub. stations at £527, and the offer 

Islington (London) Lighting committee invite tenders for supply | of E. Robinson to supply for £250 certain sand. drying apparatus 

and erection of an electrically-driven fan. Tenders to town clerk have been accepted by London County Council. 
(Mr. Wm. F. Dewey), Town Hall, Upper-street, London, N., by | Beckenham Council have accepted the tender of Buchanan & 
Dec. 28. Curwen for wiring the Bromley-road schools at £174. Two other 
tenders were received—viz., H. W. Tyler at £219 and Oscar Jones 
& Co. at £184. 

The Bridge House Estates committee of the City of London Cor- 
poration have accepted the tender of Sir Wm. Arrol & Co. at about 
£200,000 for the widening of Blackfriars Bridge necessitated by the 
scheme of the L.C.C. for a tramway on the bridge. 


Brighton Lighting committee recommend the Council to accept 
the offer of the British Westinghouse Co. to supply a motor-geno. 
rator at a total cost of £2,687. | 

Stoke Newington (London) Council have accepted the tender of 
Venner & Co. for 50 Hookham meters of assorted sizes to be taken 
within two years. 

For the Stores Department of the L.C.C. the tenders of Pope's 
Electric Lamp Co. (at £259) and of the Sunbeam Lamp Co. (at 
£388) for electric fittings have been accepted. 

West Ham Corporation have accepted the tender of W. H. 
Bowater & Co. for 7,000 tons of Newdigate coal for the electricity 
works at 9s. 8d. per ton, free alongside. 

Portsmouth Corporation have accepted the tender of Johnson & 
Phillips for electrically-driven pumps, switchboards and cables for 
the Southsea drainage scheme at £2,230. 

Camberwell Guardians have accepted the tender of Wells, Rayner 
& Co. for Robertson lamps at 10s. 6d. per dozen, and that of Reed’s 
Electrical Co. for lamps at 8s. a dozen. 

Hanley Council have accepted the tender of the British Westing- 
house Co. for a 500 kw. generating set (Howden engine) at £3,027. 
Radcliffe Council have accepted the tender of Etheridge & Clarke 
for the construction of the permanent way of tramway extensions.. 


The Bengal-Nagpur Railway Co. recently placed an order for 
supply of electric motors for the Khargpur workshops with Bruce 
Peebles & Co. and the Electric Construction Co. The motors will 
be of 5 B. . p., and the total amount of the contract is £480. 


BUSINESS NOTIOES. 


After Jan. 1 the Belfast branch office of the British Thomson- 
Houston Co. will be closed. All communications from tbat district 
should be addressed to either the head office and works, Rugby, or 


Wandsworth (London) Council want tenders (by Jan. 7) for one, 
two or three years’ supply of stores, including electric lamps, tools, 
&c. Forms of tender from the Town Clerk. 


Ebbw Vale Urban District Council invite tenders for the supply 
of prepayment meters. Tenders to the Clerk to the Council (Mr. 
pus бм) Council offices, Ebbw Vale, by noon of Monday, 

c. 81. 


Belfast Tramways and Electricity committee invite tenders for 
1,000 kw. steam dynamos and condensing plant. Tenders to the 
ов. on (Sir Samuel Black), City Hall, Belfast, by 11 am. of 

ec, 

Camberwell (London) Council want tenders by 5:80 p.m., Jan: 21, 
for 12 months’ supply of stores, including incandescent electric 
lamps, &c. 

Salford Tramways committee want tenders by noon, Jan. 7, for 
an electric light installation at the receiving offices, mess rooms, 
&e., and central car depot. Apply 32, Blackfriars-street, Salford. 

Kingston-on. Thames Education committee require tenders by 
8lst inst. for wiring Richmond-road new schools. Specification 
from the Borough Electrical Engineer, Down Hall-road, Kingston. 

Bury Tramways committee want tenders by 29th inst. for tram 
rails, fishplates, tie bars, points, crossings, rail bonds, &c. 

Launceston (Tasmania) Municipal Council invite tenders for 
supply of three-phase motors during 1907. Specifications from 
- ru John Terry & Co., 7, Great Winchester-street, London, 

C. Tenders must reach the town clerk (Mr. E. W. Roacher), 
Town Hall, Tasmania, by 4 p.m, Jan. 21. 

Launceston (Tasmania) Municipal Council want tenders by Feb. 1 
or the construction and maintenance of tramways. 
ве Bombay, Baroda £ Central India Railway Co., 2, 8 and 4, 

Ishopsgate-street Without, London, E.C., require tenders by noon 

an. 1 for accumulator cells, &c. 

Necochea (Argentina) municipality are inviting tenders for the 
erection and equipment of electricity works. 


TENDERS RBOBIVBD AND ACCEPTED. 
i Hackney (London) Council have received the following tenders 
or a 1,500 kw. generating set and accessories :— 


Dick, Kerr & С General Electric Co i 

» f “+++ £15,231 | to the company’s branc h office at Glasgow (01, Wellington-street). 

Мый sionally accepted) £14,828 | Lahmeyer Electrical Оо... 14,925 | ЗА : 6 - : ы f x 
я att .. 16,921 Crompton & Co. 14,515 & 14.745 Mr. Lancelot W. Wild announces that he has pure ased from the 
Thames Ironworks Co..... 16,526 | Vickers, Sons & Maxim £14,135, Electrical Testing Laboratories (Ltd.) the plant, goodwill and assets 
Br & Batley .... 15,629 £14,332, £14,843 & 14,540 | connected with the business of the Westminster Electrical Testing 
ritish Westinghouse Co. Electrie Construction Co. Laboratory, and that the business of the laboratory will be carried 
Sieme 215,261, £15,494 & 15,504 £13,868 & 14,140 | on as hitherto. Associated with Mr. Lancelot Wild, Mr. Roland C. 
ns Bros. & Co. £14,480 White & Co. ............ 13,521 | Wild, F. I. C., will continue to act as chief chemist to the laboratory, 


Mr. E. Richardson Blundstone, F.C.S., as consulting chemist, and 
Mr. Arnold G. Hansard, M.I.E.E., as consulting electrician. Con- 
siderable additions are now being made to the plant with a view to 
extending the scope of the work undertaken. 

Correction. — By a stenographie error, in our issue of the 7th 
inst. (p. 810) in a note on * Dry Battery Ignition" we gave the 
address of Mr. A. H. Hunt, sole British agent for the Hellesen dry 
cell, as 115, King-street, E.C. The address should be 115-117, 
Cannon-street, London, E.C. | A 

The Indestructible Paint Co. have removed their offices to King’s 
House, King-street, Cheapside, London, E.C. 
The Stern-Sonnenborn Oil Co. are removing th eir offices to 16, 
Finsbury-square, London, E.C., on Jan. 1, 


3 & 15,840 C. A. Parsons & Co....... 11,023 

The Electric Lighting committee report that the lowest tender (that of 
plint вове & Со.) was fora steam turbo-generator, but the type of 
eli 8 not comply with the Specification, and, moreover, that the 
tied int сона {о such а length (nearly 40 ft. over all) that it could not be 
E ША. 15 vacaní space in the present building without obstructing 
plete. 7 um rance. The next tender iet of White & Co.) was not com- 
о e es tender (that of the Electric Construction Co.) was the 
pany, ho mp ete tender which included reciprocating engines. The com- 
made in à us offered an interpole dynamo of a class which they had not 
ш иц size than 400 kw., and as it presented a novelty which 
committe, dd n Introduced into a machine so large as 1,500 kw. the 
ing satistasts pos think it prudent to take the risk of the dynamo work- 
(Vickers, Зо ry 10 time for next winter's load. The next tenderers 
Sons & Maxim, Siemens Bros. & Co. and Crompton & Co.) also 
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Gustavus F. Metzger and A. E. Yates, agents and engineers, 17, 
Cooper · street, Manchester, have dissolved partnership. | 

W. В. Yates and J. Watson, trading as the Crown Brass & Eng)- 
neering Co., electrical engineers, &c., River-street, Bolton, have 
dissolved partnership. Debts by Mr. Yates, who continues under 
the old title. l 

W. P. Steinthal and E. T. Steinthal (trading as G. A. Steinthal) 
electrical engineers and contractors, 41, Piccadilly, Bradford ; 13, 
Cooper-street, Manchester; Harrogate; and 26, Eldon-square, 
Newcastle-on-Tyne, have dissolved partnership. Debts by W. P. 
Steinthal. 


offer. 

The trustee (Mr. L. Hugh Jones, Crypt-cbambers, Chester) in the 
failure of Harry Jones and G. LI. Cathrall, electrical engineers, &?., 
19, Chester-street, Wrexham, has been released. 


An application for the discharge of Ernest Rosenberg, patent 
broker, 465 and 466, Birkbeck Bank-chambers, High Holborn, 
London, W.C., will be heard on Jan. 15 at Bankruptcy Buildings, 
London, W.C. 

Claims against the Electrical Testing Laboratories, Ltd. (in 
liquidation) by Jan. 29 to Mr. W. P. Tomes, 17, Devonshire- 
chambers, London, E. C. 


A meeting will be held at 19, St. Swithin's-lane, London, E.C., on 
Jan. 18, to receive an account of the winding up of the Hong Kong 
Electric Tramway Co. (Ltd.) 

Jessop & Appleby Bros., Leicester & London (Ltd.) is being wound 
up voluntarily, and Mr. C. H. Spencer, 24, Friar-lane, Leicester, 
has been appointed liquidator. À new company, entitled Applebys 
(Ltd.), has been formed to take over the business of the old company 
and that of the Glasgow Electric Crane & Hoist Co. 


PSE ше АКНЕ ЕЕЕ: 

Plant Wanted.— Messrs. Phillips, Mills & Co., Irongate Wharves, 
Paddington, London, W., want a hydraulic accumulator (approxi- 
mate size of ram, 10 in. by 12 ft. stroke, suitable for 750 lb. pres- 
sure); a set of hydraulic pumps (approximate capacity 800 gallons 
por hour, against pressure of 7501b. per square inch, pumps to be 

iven electrically from motor, preferably belt drive); and a 10 ton 
weighbridge and one pair fire-doors 


(L. C. C. pattern, 5 ft. to 6 ft. 
opening). See an advertisement. ae 


Plant, &c., for Sale.—The I.T.E. Electric Co. have a number of 


circuit-breakers (overload type) in stock ready for immediate deli- 
very. See an advertisement. 


The borough electrical engineer at Loughborough (Mr. W. H. 
Allen) advertises for «ale 72 Reason electrolytic meters. 

Brake Patent for Sale.—A patent automatic adjusting tram- 
way brake, both emergency and safety, is advertised for sale, or for 
manufacture on royalty. | . 

Premises to Let.—Mr. William Dorset, Ashley-road, Epsom, 


has some conveniently situated factory premises (with nearly new 
building) to let on lease. 


CATALOGUES. &c. 

Economical Use of C.C. Motors.—A lengthy appeal for the pro- 
vision of proper safety devices in the operation of c.c. motors is 
made by Mr. J. G. Statter in a carefully prepared pamphlet issued 
by the Switchgear Co. (Ltd.); Newhall-street, Birmingham. It is 
mainly a plea for the use of the circuit-breaker, as distinguished 
from the fuse, for the protection of motors. It is recommended 
that a time lag attachment be used for insuring that the circuit- 
breaker shall not be tripped by undue rushes of current. It is 
claimed that by the use of this device the power consumer avoids 
constant interruptions with his work and loss of time, and ade- 
quately protects his motor from burn outs. Anexample is given in 
the case of a 5 н.р. motor running a machine shop. This motor 
runs at an average load of 80 per cent. of its rated capacity, its 
circuit being protected witha time lag. It is shown that there is an 
annual difference of 1,129°5 units between the running of the motor 
at 70 and 80 per cent. efficiency, in favour of the latter. With energy 
at 1d. per unit this makes a saving of £4. 14s. or for 20 motors an 
annual saving of £94. The cost of 20 time lags for 5 Н P. motors is 
stated to be £40, so that the use of this device obviously introduces 
marked economies. The time lag can be attached to the majority 
of circuit-breakers and motor starters, and also in a separate case 


for use with motor starters having & no-load release magnet in series 


with the motor shunt. 
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Fireproof Cables.— Safety combined with portability " is the 
motto on the title page of Johnson & Phillips' latest list dealing 
with Paterson fireproof cables and wires. It is claimed that by 
using this class of conductor in houses, public buildings, &c., all 
risks of fire from internal arcing are entirely obviated. There is 
rubber insulation next to the conductor and this is covered with 
specially-treated paper, over which again is a flexible braiding of 
small steel wires, these being covered with several further layers of 
paper. The cable is then served with a braiding of specially impreg- 
nated jute, which is finished in red or black fire-resisting paint. 

Up-to-Date Advertising.—The Linolite Co. have introduced a 
somewhat novel advertisement for their goods. An evening de- 
livery van (horae)is fitted up on each side with suitable notices 
referring to their goods and with two examples of picture lighting on 
the back. The notices are lighted by lengths of linolite, and along 
the top of the van the word “ Linolite” is constructed of the actual 
article. The whole of the linolite is run on a 110 volt circuit by 
means of a small petrol motor, direct-coupled to a 8 B. p. dynamo. 


CALENDARS, DIABIES, &c. 


E. P. S. Blotter.—The well-made and very useful E.P.S. calendar 
blotter and diary figures largely among our batch of new year pub- 
lications. As in previous years, it will take the place of its imme- 
diate predecessor and be constantly used. The diary pages are 
preceded by valuable tables on batteries in general and, very properly, 
E.P.S. batteries in particular. The cover of the diary is attractively 
produced in colours. | 

Siemens Bros.—A useful pocket diary and note book has been 
again issued by Siemens Bros. & Co. and Siemens Bros. Dynamo 
Works. The note-book matter proper is preceded by several pages 
of handy electrical data and a number of illustrations on art paper of 
standard Siemens apparatus. These views bring up clearly the 
principal features of the various types of electrical plant and appara- 
tus manufactured by the, two companies. 

"Street's Calendar. The name of G. Street & Co. is familiar 
wherever advertising work is engaged in. The neatly framed and 
glazed calendar of this firm, the receipt of which for another year 
we have to acknowledge, is by no means the least useful and accept- 
able of our New Year gifts. 


Henley’s.—The wall calendar issued for 1907 by W. T. Henley's 
Telegraph Works is both artistic and effective in conveying to the 
eye at once what the company’s products are. The calendar 18 
made up to resemble а board into which lengths of uninsulated con- 
ductor are apparently embedded, bights being made at the four 
corners around sections of different makes of cables. These imita- 
tion cables are brightly silvered and show up prominently on the 
card. In the centre of the calendar is a good view of one of the 
bays in the company’s Gravesend works. 


Sybry Searls (Ltd.)—A large wall calendar with working-weekly 
tear-off slips has just come to hand from the above-mentioned com- 
pany. Its principal feature is a striking heading, in which the 
words “ Elebtrioally-meltod Tool Steel” are brought up prominently 
in silver letters. In the body of the card are illustrations of the 
company’s works, one view showing the clectric furnace in opera: 
tion. On the back of the card are several useful tables. 

W. T. Glover & Co.—Glover's calendar for 1907 is a distinct 
advance upon its predecessors, in that the done-with tear-off sheets 
can be easily detachod without disturbing the remainder. It 1s 
also possible to look through the calendar with the assurance that 
its leaves will return to their proper position. The printed matter 
and illustrations are also better produced, and the original con- 
tributions are good. Current technical literature is largely drawn 
upon, and the extracts are appropriately headed in each case. The 
interior of a Behemoth Power Station is hardly convincing, though 
it is very well drawn. The present calendar dates up to June next, 
when we understand another will be issued for the following 12 
months. The tear-off sheets are mounted upon a facsimile of a 
cable drum, which bears the legend that it must not be placed on 
its side, and that for slinging purposes a bar should be passed 
through the centre. We content ourselves with hanging it up on a 
nail passed through an eyelet hole in the drum flange. 


Almanacs.—Judging from the advertisement pages of an almanac 
and diary issued in Loughborough, the central station engineer 18 
waking up to the advantages of reaching the public through recog- 
nised popular channels. Iu “ Toppin’s Family Almanac ? for 190 
is an announcement of the electricity works at Loughborough which 
should attract business. 


Imports.—-The following are officialvalues of electrical machinery; 
ri Uem and apparatus imported into this country during November, 
Eleotrical machinery, £40,905 (increase, £2,190) ; telegraph and tele- 
phone cables, £18,583; telegraph and telephone apparatus, £29,747 ; 
other electrical wires and cables (rubber insulated), £10,153 ; (with other 
insulations), £3,205; other electrical goods and apparatus, £52,476. 
Total of electrical goods and apparatus (other than machinery an tele- 
graph and telephone wire) for the month, £114,164 {inorease, £19,329), 
for the 11 months ended Nov. 30 £1,092,696 (inetease £177,875): 
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Exports of Electrical Goods and Apparatus.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery which is 


not separately specified) from Dec. 12 to 18, with the ports of 


destination :— 


Africa— Alexandria, £127; Cape Town, £60 Delagoa Bay, £23; 


Durban, £477; East London, £22; Mombasa, £128 ; Port Elizabeth, 


£26 ; Port Sudan, £12 ; Swakopmund, £19 (telegraph material) Argen- 


tina—Buenos Ayres, £910 (including £219 telegraph material) and 42 
tons iron telegraph poles; Rosario, £992 (telegraph material). Austral. 
asia—Adelaide, £49; Auckland, £149 (including £11 telegraph material); 
Melbourne, £104 ; Newcastle, £64; Otago, £212; Perth, £31; 8 dney, 
£1,076 (including £63 telegraph material) ; Wellington, £117 (including 
£82 telegraph material), Belgium—Ghent, £60. Burma—Rangoon, £269. 
Canda (via U.S. A.), £44; Montreal, £37. Ceylon—Colombo, £189. 
China—Foochow, £83 (telegraph material); Shanghai, £482, France 
Boulogne, £265 ; Calais, £2,000 (telegraph cable). Germany—Bremen, 
£14; Hamburg, £18; Konigsburg, £102. Gibraltar, £125 (including 
£60 telegraph material). Holland—Amsterdam, £273 (including £173 
telegraph material); Flushing, £40; Rotterdam, £525. Hong Kong, 
£652 (including £572 telegraph material. India—Bombay, £5,448 (in- 
cluding £81 telegraph material); Calcutta, £1,555 (including £150 tele- 
graph material). Japan—Kobe, £1,886 ; Osaka, £1,747 (telegraph 
material); Yokohama, £5,711 (including 29 telegraph material) ; 
Yokosuka, £473. North Atlantic, £1,000 ошар cable). Persia— 
Bushire, £99. Russia—Kureh, £2,594 ; St. Peters urg, £21. Spain— 
Bilbao, £406; Malage, £110; Santander, £27. Straits Settlements— Penang, 
£99 ; Singapore, £74. Zanzibar, E15 (telegraph material). Total, £30,480, 
against £26,126 in the corresponding week last year (Dec. 18 to 19). 


PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


Norg.— The undermentioned Applications (except those marked t) are not 
open to public inspection until after acceptance of Complete Specifications, 
Those marked + are open for inspection 12 months after the date attached to 
them, if they have not been published previously in the ordinary course. 
Names within parentheses are those of communicators of inventions. When 
Complete Specification accompanies application, an asterisk is affixed. 


November 12, 1906. 
25,456 Morris & Lister. Switches. 
25,480 LANDAU. Generation of steam and its application to turbines. 
25,489 PERBEUR-LLOYD & GARDNER. Electrolytically extracting metals 

from ores. * 

25501 Wurrr & HokGERSTAEDT. Electromagnetically-operated valves. 
25508 Матт & TIMMERMANN. Electric fire alarma * 
25,509 Mara & Timmermann. Fuse plugs. 


November 13, 1906. | 
25557 Mountain & GrpsoN & HEAD. Track brakes for electric tramcars. 
„550 Grecson & MrLLICHIP. Electric light shades, 
25,540 AwpERsON. Roller catcher for trolley wires. 
569 Frvuican. Electric block signals.“ 
25,575 NicHTINGALE. Turbine. 
25098 Srrxgr. Operation of pumps and magnetos connected with ex- 
plosion motora. 
25599 Reynotps. Electric furnaces. 
25,622 B.T..H. Co. (A.E.-G., Germany.) Electrodes for arc lamps. 
25,627 pires Switch releasing mechanism for coin-freed electricity 
meters. 
25,632 WILLIAMS. 


Magnetoelectiic generators. 


November 14, 1906. 
25,654 BUTCHER. Turbines. 
25,678 MCCLELLAND & Кватт. Arc lamps. 
25685 RENDER. Fuse heads. for electric blasting." 

706 CAYLEY & Epwarps. Fluid pressure turbines. 
25,783 В.Т..Н. Co. (d. E. Co., U.S.) Electric motor control Nen 
25,761 Lean. Accumulator cells. 

November 16, 1906. 

25,710 ELECTRIC IGNITION Co. & HarL.. Tremblers of induction coils. 
788 SuopzN, Electric light fittings. 
25 FIELD. Electric ignition devices. 
818 GELER, Photo telegraphone. 

834 Рик, Elastic high-tension cable. 
868 B.T-H, Co, (G. E. Co., U.S.) 
electric vehicles, 
25,865 McCuLnovan & Vaux. 


Current-collecting devices for 


95 Brake blocks for rolling stock. 
877 Ов SAINT- ROMAIN. Magnetoelectric ignition device. (Date applied 


for, 25/5/06.)* + 
November 16, 1906. 
25,801 ADDISON, Switches. i 
1570 WILSON & BIRTILL. Electric ignition devices. 
B. T.-H. Co, (G. E. Co., U.S.) Production of boron. 
үе Тномзон-Нопзтон (ANCIENS ETABLISSEMENTS POSTEL- 
, | PAY. Varying the speed of asynchronous motors. (Date ap- 
25 988 plied for, 27/12/05.) e х : 
, "fon 01205 f Mechanical tranemission devices. (Date applied 
25,989 WicuxiT. Turbines, (Date applied fcr, 17/3/06.)*+ 


24,0614/05 Bxvrs & ANGOLD. 


g 
| 25,859 B.T.-H. Co. (G.E. Co., U.S.) 


24,061 BxvIs & ANGOLD. 
24,141 Parsons & Law. 
24,236 B.T.-H. Co. (G.E. Co, U.S.) Switches. 

24,339 Dawson & Pyng. Junction boxes and similar ap 
24,403 British WestincHouse ELECTRIC & Mro. Co. 


25,515 B.T.-H. Co. | 
25,533 LANGLEY & Mason. 
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25,991 & 25,992 MASCHINENFABRIK OERLIKON, WiTHRICH & STIRWIMANN. 


Electric furnaces. 


25,994 Колкі, Soldering of filaments of incandescent lamps to the con. 


dueting wires. (Date applied for, 20/1/06.) + 


26,006 AsHrox. Turbine motor or rotary engine.* 


November 17, 1906. | 
Arc lamps. (Date applied for, 22/11/05.) 


SHEPHERD. Electric ignition and portable accumulators. 


26,049 Smita. Turbines. | 
26,055 HATFIELD & Lewis. Arc lamps. 
26,066 B.T.-H. Co. 


(G.E. Co., U.S.) Trucks for electric vehicles. 

26,086 STEIGER & Besancon. Electrical winding mechanism for clocks. 

26,088 Howorrs. (Maschinenfabrik Oerlikon, Switzerland.) Turbine 
guide rings for vaporous and gaseous propelling media.“ 


SPECIFICATIONS PUBLISHED. 


1904 SPECIFICATIONS. | | f 

18,284 EvaNs (Union Elektricitäts Ges.). Starting and controlling alter- 
nating · current motors. (Rights not granted.) | 

1906 SPECIFICATIONS, 

22,874 Kamm. Printing telegraphs.  — , 

25,077 LACHMAN. Electric welding especially for sheet metal artioles, 
(Date applied for, 17/11/04.) ` 

25,518 Jounson. (Heraeus.) Mercurial vapour lamps. 

23,400 BELLIss & Мовсом & Јорк. Turbines. 

235,561 Ноокнам. Electricity motor metere, 

25,720 Zant. Transformers and the like. | 

23,757 CALLENDER's CABLE & CONSTRUCTION Co. & Downton. Apparatue 
for manufacture of wire and other ropee, cables, &c. | | 

25858 B.T..H. Co. (G.E. Co., U.S.) Changing the frequency of alter- 
nating currents, 

Dynamo-electric machines provided 
with commutators. | 

23,922 CHILTON & BRUSH ELECTRICAL ENGINEERING Co. Turbines. 

25,997 SIEMENS Bros. & Co. & GRIMSTON. Telegraphs. | 

24,058 Mountain, GiBsoN & Нкар, Elastic suspension devices for ihe 
motors of tramcar and like trucks. " x. 

Aro lampe. 

Dynamo-electric machinery. 


tus. 
(Westinghouse 
Electric & Mfg. Co., U.S.) Controlling electric cirduits. | 


24,525 TEMPERLEY, TEMPERLEY & ALEXANDER. Cable transporters. 
24,622 Kersmaw. Plastic compound suitable for'electrical and: mechani- 


purposes, varnishes, or the like. 


cal : , re ү 
25,147 ExxxTIZ irars A.-G. voRM. W. LAHMEYER & Co, Regulation of 


alternating· current motors. (Date applied for, 2/12/04.) 

(С.Е. Co., U. S.) Electric motor control syatems. . 
Monetary recorder for use with ordinary 
telephone instrument. 


25,715 Pexton. Machine for cleaning out grooves in tramway rails, 


1906 SPECIFICATIONS. 

551 Lumc Am & BINDER, Turbines. 

626 FaRaDAY. Electric light fitting. 

932 B.T.-H. Co. (G. E. Co., U.S.) Switches. 
1,507 B.T.-H. Co. & Murray. Arc lampe. T - 
1,335 BNIA Iss & Мовсом & McGrecor. Control of fluid pressure motors, 
1,541 WzsrwooD & Jonzs. Brush holders for dynamo-electrio machines. 
1,818 Brown. Switches for electric traction on the surface contact 

system, | 

2,137 боа: Fluid pressure engines. 
2,286 MEIKLEJOHN. Branch switches. 
5,096 LvcgrT d Conaty. Electric tramcars. 


COMPANIES’ MEETINGS AND REPORTS. - 


: —— dá 
India Rubber, Gutta Percha & Telegraph Co. (Ltd.) 


The annual general meeting of "má above company was held on Tues- 
day, Major Leonarp Darwin presiding. — 

The Ввсветаат (Мг. А. Р, Crouch) read the notice calling the 
meeting and the auditors’ report. | " 

The CHAIRMAN, in moving the adoption of ihe report, said it was not 
во entirely satisfactory as the board could have wished, yet there had 
been no hesitation in coming to the decision to recommend that the dis. 
tribution to be made to the shareholders should be at the same rate as 
they had averaged for nearly 40 years. It would interest them to 
know that the total turnover of thoir business, taken from an average 
of the last five years, was within £2,000 of 10 times the total 
turnover taken from the average of the five years ending with 1869, 
This meant, in a period of 37 years, that the business had m 
creased tenfold. Taking another comparative period, he remarked that 
the business had increased 300 per cent., and that the general ponie 
excluding depreciation and debenture interest, had only increased per 
cent, On almost every occasion when the chairman had 1 ir e 
shareholders, he had had to point out the progressive nature of б bu 
but he had also indicated the continual increase in compe Ci an ; 
latterly, the phenomenal price to which raw material had advanced. = 
remarks should not be understood to mean that the situation was one wi 


which the board found itself unable to cope, but that their difficulties in 


obtaining remunerative business were much greater, and that the manage- 
ment required increasing vigilance properly to understand the trend of the 
market. The extravagance in municipal management, due to want of know- 
ledge of its indirect effects injuriously hindered businesses carried on 1D 
the neighbourhood of the Metropolis, and, so far as they were concerned, the 
directors believed that this extravagance was costing them some £25,000 a 
year more than if their works were established in the Midlands, or the North 
of England, instead of West Ham. Fortunately, by accumulations out 
of the revenues of past years they were equipped in such a way ав to enable 
them to work at a fairly low profit, but the lowness of this profit brought 
with it a greater liability to fluctuation, as a small percentage on the turn- 
They were hoping 
for a lowering of tbe price of the materials they employed in their works. 
The medium classes of indiarubber still maintained their full values, but 
fine Para had given signs of being easier, the price to-day being about 
8 per cent. lower than at the corresponding period of last year. 


which was arriving from the plantations of Ceylon and the Straits Settle- 
ments. They anticipated that the increase would be very great in the 
near future on account of the large tract of land which had been placed 
under cultivation in the last few years. He then moved the adoption of 


t. 
. Lieut.-Col, WE STON-JARVIS seconded the resolution. 
HAIRMAN said that there was a 
e 


thought that when the whole story of that 150 miles of cable was told 


It was his opinion while steamers deteriorated in selling value for а cer- 
tain number of years, that when they became old, as their steamers had 
done, and they were kept up to date, there was little or no deterioration 
in value. They were convinced, as compared with the amount standing 
in their books, that the steamers represented fair value to the company. 
The report was then unanimously adopted. 

A vote of thanks to the chairman and directors terminaeed the pro- 


ceedings. 


"WERE RR RC 


: LANCASHIRE POWER CONSTRUCTION CO. (LTD.)—At the meeting on 
Friday last Mr. H. Wolfenden said the accounts covered the 15 months 
ended Dec. 31, 1905. £172,540 had been raised on capital account and 
£173,259 spent. The capital account was now overdrawn by £23,000. 
The Power Co. was doing active development work, the cost of which 
was received from the Construction Co. The delivery of current to 
customers from the station at Radcliffe was begun in Oct. 1905, and at 
the date of the report there were 12 customers peing supplied with energy 
and others were being connected. The position was very satisfactory at 
that early stage, and the directors believed they were close on the time 
when receipts and expenditure would balance and leave a reasonable sum 
for depreciation and interest. The turbines and generators had been 
tested at the makers’ works and proved to be more efficient than guaran- 
teed. Over 50 miles of underground cables had been laid and 10 miles 
of overhead lines erected, together with 23 miles of underground tele- 
phone cables and 64 miles of overhead telephone lines. He had been in 
communication with many local authorities, and in the case of Swinton 
and Pendlebury an agreement had been sealed for bulk supply ; but this 
had been fcund to be ultra vires and had been rescinded. Amongst 
others, one of the largest textile manufacturers in the world had given 
orders for 3,000 H. P. 


PROVINCIAL TRAMWAYS со. (LTD.) The chairman (Mr. A. Beattie), 
at the meeting on Friday last, said it was proposed to apply for power to 
construct a short extension of the Portsdown and Horndean line. The 
Diesel engines for the generation of electric energy at Purbrook had 


proved very satisfactory. The greater part of the Gosport and Fareham . 


line was opened on Jan. 1 last, and a further portion since the end of the 
financial year. 


UNDERGROUND ELECTRIC RAILWAYS CO. OF LONDON (LTD.)—The 


report to June 30 states that satisfactory progress has been made with 
the various works in hand, and the whole of the construction work of 
the company is now rearing completion. After the opening of the Great 
Northern, Piccadilly & Brompton Railway all that will remain to be done 
will consist of a few months’ work on the Charing Cross, Euston & 
Hampstead Railway. The power house at Chelsea and all the sub- 
stations for the supply of electric energy to the District, Baker Street & 
Waterloo and Great Northern, Piccadilly & Brompton Railways have been 
completed. The sub station and sub-station equipment for the Charing 
Cross, Euston & Hampstead Railway are finished, with the exception 
of three sub-stations, which are so well forward that they will be 
ready for working some time before the completion of the railway. 
Electric energy is now being supplied for the working of about 1,500,000 
car-miles per month for the District and Baker Street & Waterloo Rail- 
ways, and the directors report that the supply of current from the power 
house and sub-stations has (since the commencementof electric train work- 
ing) been maintained with most unfailing regularity and to the entire 
satisfaction of the users of the power. The results anticipated from the in- 
troduction of electric traction on the District Railway have not yet come up 
to anticipation, and have been adversely affected by the failures and uncer- 
tainty which characterised the new train services on their introduction. 
It is expected that the Baker Street & Waterloo extension line will be 
opened to Great Central Station in February and to Edgware-road in 
May next. The cars run smoothly and well, and the train service is at 
intervals of 2) minutes during the busy hours. Arrangements have been 
made for running a frequent train service on the Great Northern, Picca- 
dilly & Brompton Railway, beginning with trains at intervals of 23 
шаке, which will be reduced to 2 minutes or less, if required. The 

aying of the permanent way of the Charing Cross, Euston & Hampstead 


Railway has been completed, and the ereotion of 
ceeding satisfactorily. The building of the rolling stock is well advanced, 
and so much of it has already been delivered that there is now no prac- 
tical risk of delay with regard to car equipment. 
is making such good progress that the directors are able to state with 
confidence that it will be opened for public traffic in Jane next. 


£10,000 in £1 shares, to tarn to account the inventions of A. F. 
connection with electric heating and cooking, and to carry on the business 
of electricians, engineers, 
electrical apparatus, &c. 
| R. E. Berry. Reg. office, 
W.C. 


This 
lowering might be due to the inoreasing quantities of high grade rubber 


———————- 
NEW COMPANIES, MORTGAGES AND CHARGES. 


— . — 

NEW COMPANIES. 
BERRY CONSTRUCTION CO. (LTD.) (91,165.)—Reg. Dec. 11, capital 
Berry in 


suppliers of electricity, manufacturers of 
First directors, A. F. Berry (managing) and 
Hastings House, 10, Norfolk-street, London, 


GENEVA TRAMWAYS CO. (1906) LTD. (91,264).—Reg. Deo. 17, capital 


£550,000 in £1 shares, to catry on in Geneva or elsewhere the business 
of tramway and light railway constructors and owners, and in particular 
to take over all or any of the assets of the Geneva Tramways Co. (Ltd.) 
Reg. office: 241, Salisbury House, London, E.C. 


- INDIAN & COLONIAL DEVELOPMENT co. (LTD.) (91,113)— Reg. Dec. 6, 


capital £1,000 in £1 shares, to apply for, acquire and deal with orders, 


concessions, grants, powers or covenants, to produce, utilise, store, supply 
or otherwise dispose of electric current, and to carry on the business of 
proprietors of tramways, railways, suppliers of electric light, financiers, 
&o. Reg. office, Worcester House, Walbrook, London, E.C. 


KALGOORLIE ELECTRIC POWER & LIGHTING CORPN. (1906) (LTD.) 
(91,218.)—Reg. Dec. 14, capital £225,000 in 175,000 6 per cent. non- 
cumulative preference shares of £1leath and 100,000 ordinary shares of 10s. 
each, to acquire undertaking and all or any of the assets and liabilities of 
the Kalgoorlie Electric Power & Lighting Corpn. (Ltd.), and to carry on 
the business of generators and suppliers of electricity, electrical engi- 
neers and contractors, manufacturers of and dealers in railway, tramway, 
electric and other appliances, &c. 


MORS (ENGLAND) (LTD.) (91,221.)—Reg. Dec. 14, capital £1,000 in 
£1 shares, to acquire sole agency in United Kingdom and its colonies 
and dependencies for motor chassis and cars made by the Société Anon. 
d'Electricité et d'Automobiles Mors (Paris), and to adopt an agreement 
between the said Société, the Roadway Autocar Co., and Charles Jarrott 
and Letts. C. Jarrott is first director. Reg. office, 45, Great Marlborough- 


street, London, W. 


NEW IGNITION 8YND. (LTD.) 
in £1 shares, with objects as indicated by the title. 
A. W. Fenton, W. J. L. Sandy (managing) and H. T. Middleton. 
office, 6, John-street, Adelphi, London, W.C. 

TUBES LIMITED. (91,224.)—Reg. Deo, 14, capital £100,000 in £1 
shares, to acquire the business carried on at Birmingham by а company 
of the same name (now in liquidation), and to carry on the business of 
manufacturers of and dealers in metal tubes of every description, 60 
First directors, Arthur Chamberlain and J. H. Aston. 


MORTGAGES AND CHARGES. 


ELECTRICAL INSTALLATIONS (LTD.)— Particulars of £2,000 deben- 
tures, created Dec. 5, 1906, have been filed. Property charged, company’s 
undertaking and property, present and future, including uncalled capital. 
No trustees. | 

NOTTINGHAM GAS & ELECTRIC FITTINGS CO. (LTD.)—A debenture 
dated Dec. 3, 1906, to secure £199. Os. 1d. charged on company’s under- 
taking and property, present and future, including uncalled capital, has 
been registered. Holder, W. W. Favel. 


TOPSHAM ELECTRICITY SUPPLY CO. (LTD.)—£200 4 per cent. deben- 
tures, created Oct. 22, 1906, charged on company’s property, present and 
future, including uncalled capital, have been registered. No trustees, 


(91,175.)—Reg. Dec. 11, capital £6,000 
First directors, 
Reg. 


CITY NOTES. 


— — 


MEMORANDA (Dec. 20).—Bank rate 6 per cent. (since Oct. 19, 1906) 
Price of silver 32,,d. per oz. Consols 8512—85, ; for money 8650 — 8615 
for account; 24 per cent. annuities 841—851. Consols Pay Day, Jan. 4; 
Stocks and Shares Continuation Days, Dec. 24 and Jan. 14; Ticket 
Days, Dec. 27 and Jan. 15; Pay Days, Dec. 28 and Jan. 16; Mining 
Share Carry-over Days, Dec. 21 and Jan. 11. 


ANGLO-PORTUGUESE TELEPHONE CO. (LTD.)—The directors have 
declared an interim dividend at the rate or З per cent. per annum. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
granted quotations to £150,000 5 per cent. (1903) preference stock of the 
City d: South London Railway Co., £252,000 first mortgage 4 per cent. 
prior lien £100 gold bonds of the Montreal Water d Power Co., and 
£150,000 43 per cent. first debenture stock and 30,000 £5 fully paid 
6 per cent. cumulative preference shares of the Rangoon Electric. Tram- 


: way & Supply Co. (Ltd.) 


; VICTORIA FALLS POWER CO. (LTD.)— During the week this company | 
invited subscriptions for 695,000 preference shares of £1 each at par. 
This issue is referred to in another column, | 
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IN a recent issue of one of our contemporaries we notice a 
eriticism of the Institution of Electrical Engineers to the effect 
that the Institution has devoted itself to academic discussions 
instead of furthering the commercial interests of the industry, 
and that such being the case it is not surprising that manu- 
facturers should show a lack of interest in the affairs of the 
Institution. We do not think that this is at all a fair 
statement of the case, and upon looking into the question we 
find that the Institution has really done a good deal for the 
commercial side of the industry, notwithstanding the fact that 
the promotion of commercial interests is not included among the 
objects for which the Institution was established. As examples, 
we may mention the Electrical Legislation Committee, which 
was appointed in 1902 as the result of Mr. W. L. MADGEN'S 
Paper on “The Electrical Power Bills of 1902, before and 
after." The deliberations of this Committee occupied more 
than a year. A very lengthy report was drawn up, and 
finally a deputation upon the subject was received by Mr. 
GERALD BALFOUR, then President of the Board of Trade. In 
1901 careful consideration was given to the, question of ex- 
cluding transformer sub-stations from the operation of the 
Factory and Workshops Act, and in 1902-3 a Parliamentary and 
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Industrial Committee wasformed.  Lateron, the Council acted 
in an advisory capacity to the Mining Association in their recom- 
mendations to the Home Office. In the same session a petition 
was presented against the London Building Acts’ Amendment 
Bill, as it was felt that this Bill would be detrimental to the 
industry. In 1906 some attention was bestowed on’ the Work- 
men’s Compensation Bill, and in the same year Mr. PATCHELL 
was appointed to assist the Home Office in preparing a code 
of regulations for the use of electricity in workshops and 
factories. Apart from this large amount of work of a non- 
technical kind, the Institution has drawn up an excellent set 
of model General Conditions of Contract; and the Wiring Rules, 
which have been issued from time to time, and are now under- 
going further revision, are well known and have been largely 
adopted. It would be scarcely too great a claim to make for 
these rules that they are likely to bocome the standard set for 
everyday installation work. | | 


— —— 


Wx do not think it necessary to say more to show that the 
Institution has by no means neglected the industrial side of 
electrical engineering. On the other hand, we do think that 
the manufacturers as a rule show very little interest in the 
Institution. The Institution has its faults, and it would be 
too much to expect that it should be faultless. Neverthe- 
less, we think that there might be some rather closer union 
between the Council and. the manufacturers connected with 
heavier electrical engineering than exists at present. This 
part of engineering, which is moat important, has some 
representatives upon the permanent section of the Council, 
but it might be more adequately represented on that part 
which is subject to alteration from year to year. If this were 
done, possibly there might be rather morelinterest shown by 
the manufacturers in general, though we fear that engineers 
engaged in work of that kind are by no means inclined to 
part with information which would be useful to their com- 
petitors ; and even if they would themselves be willing, they 
would be prevented from doing so by other considerations. 
So long as this is the case it is a question whether manu- 
facturers will ever take any leading part in reading Papers, or 
participating in the discussions at the Institution. 


ONE of the systems of technical education which has come 
into vogue in recent years is that of imparting knowledge by 


correspondence. Doubtless a good deal of information can be 
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imparted in this way, though it is, of course, absurd to suppose, 
as is suggested by the advertisements of certain Correspon- 
dence Colleges, that very highly-qualified engineers can actually 
be produced by such means. We are afraid, however, that 
the method is open to some abuses, and an instance of this 
kind has recently come to our notice. It appears that exami- 
nation papers are sent from time to time to the pupils, 
and, judging from those papers which we have seen, the 
method of answering the questions that are-asked is to get 
the answers from books in which they eau easily be found, 
though we must confess that some of the replies appear 
somewhat original. Thus, the sentence “a unit is a single 
quantity ; for example, one rat," as a definition, has a simpli- 
city about it not generally found in text books. Moreover, 
the pioneer work of THALES, GILBERT, MORSE and others 
(generally given with their full Christian names), and deriva- 
tions from Greek words, are not of great importance to the 
artisan ; when they are so freely given, the performance, as a 
test, fails to look genuine, and must be regarded rather as a 
feat in copying. 

Bv such a simpie process it is easy to understand that a 
very high percentage of marks can be obtained, result- 
ing finally in the student receiving a certificate in which 
it is doubtless stated that he has passed with first-class 
honours. In the case we have in mind, a pupil of this kind 
of college applied to his chief for a better position owing 
to his recently-acquired qualifications, but upon the chief 
going into the matter he found that the pupil had very little 
idea of the subjects in which questions had been answered with 
great exactness in the examination papers, and on which he 
had been awarded marks up to 100 per cent. As a very 
natural result the request of the pupil was not granted, 
and we hope that he is now settling down to really try to 
understand the subjects in which he has gained his first- 
class certificates. The most unfortunate part of the matter is 
that pupils of this kind may be men with very little means 
who have spent what is to them a considerable sum in acquiring 
information in such a way that it is useless to them, and we 
hope that Correspondence Schools will give attention to this 
aspect of the matter, so as to make such results impossible. 

———— e —AÀ—— P  ÓÀ 


Personal.—Mr. F. W. Hewitt, M.Sc., has taken up the 
position of assistant editor of The Electrician, having resigned 
his appointment as chief assistant in the Electricity and Light 
Railways Department of the Darlington Corporation. 

Wireless Telegraph Conference Debate.—In this debate (see 
page 885 of our last issue) Mr. Sydney Buxton was reported 
to have said that the Marconi Company had received some- 
thing like £40,000 a year, and that they were receiving £5,000 
a year under the Admiralty agreement. In a letter to The 
Times Mr. Buxton states that what he said, or intended to 
say, was that under the Admiralty-Marconi agreement of 
July, 1903, the company had already benefited to the extent 
of about £40,000 (&e., £20,000 down, £1,600 for royalties, 
and £5,000 a year since July, 1903), and that they were still 
receiving £5,000 a year. 

Oable Interruptions. Date of Interruption. 


T'arifa— Tangier Jan. 18, 1904 
Garachico (Teneriffe)J—Santu Cruz de la Palma July 12, 1906 


„ „ %%% % % % % овог ав 


Môle St. Nicholas Port au Printe Aug. 16, 1906 
Grand Canary Lanzarote Sept. 18. 1906 
Paramaribo—Cayenne ...................... Nov. 27, 1906 
Fort de France—Paramaribo ...... F Dec. 17, 1906 


Appointment.— Mr. A. Wilson Fox, C. B., has been ap- 
pointed Comptroller-General of the Commercial, Labour and 
Statistical Departments of the Board of Trade, in succession to 
Mr. H. Llewellyn Smith, C.B., who succeeds Sir Francis 
Hopwood, K.C.B., K.C.M.G., as Permanent Secretary to the 
Board of Trade. 


. . Bnow-storm Effects.—The snow-storm on Wednesday caused 


much disorganisation of electric traction in all parts of the 


country. In London the underground lines were not free from 
interruptions of the service, and in some places steam locomo- 
tives were used to replace the electric motors. 


Similar incon- 
venience’ was experienced on the London County Council's 
tramways, and as the effects which were produced by the 
storm were something of a novelty to those concerned with the 
working of the conduit system in this country, it is not sur- 
prising to find that at first frequent blocks were caused. The 
experience and hard work of a few hours, however, tended 
towards smoothing away some of the more obvious difficulties, 


and later in the day stoppages became of less frequent occur- 


rence. Similar reports reach us from all parts of the country, 
and in some places the tramcar service had to be abandoned 
for the day. 


The Tramways and Light Railways Association.— The 
Official Circular of the Tramways and Light Railways Asso- 
ciation for December contains a notice of the annual general 
meeting and of the changes that have been approved in the 
constitution—viz., the raising of the subscriptions of those not 
engaged in the working of tramways and light railways to 
two guineas per annum; the appointment of president and 
vice-presidents, the former holders of these offices (the Hon. 
Arthur Stanley, M.P., and Mr. J. B. Hamilton, of Leeds) 
remaining as chairman and vice-chairman at the head of the 
Council. The Duke of Argyll has accepted the presidentship, 
and the vice-presidents are Lord Vaux of Harrowden, Lord 
Armstrong, Sir F. Cory-Wright, Bart., Sir George White, 
Bart., Sir J. Baxter Ellis, Sir Alexander Kennedy, Sir Charles 
Petrie, Sir Clifton Robinson, Sir John Ward, Sir Rivers 
Wilson and Mr. Atherley Jones, K. C., М.Р. Many matters 
interesting to members of the Association are dealt with in the 
Circular, which also contains a reproduction of the poster giving 
particulars of the through-working arrangements between the 
metropolitan railways and the London United Tramways. 


The Institution of Civil Engineers.—A Paper was read on 
“ Mechanical Considerations in the Design of High-Tension 
Switch Gear," by H. W. E. Le Fanu, before the Institution of 
Civil Engineers on Tuesday last. The principal points con- 
sidered in the Paper were those connected with the mechanical 
arrangement and details of modern high-tension switchboard. 
Among these points was the sub-division of the gear into 
different self-contained compartments to receive the various 
apparatus connected with the several departments of the 
supply, such as the circuit-breakers, "bus bars, section switches 
instrument transformers, &c. A special method of securing 
compactness in switchhoards with spaciousness for the com- 
partments was described. The subdivision of control, so desir- 
able in a modern statiou of large cutput, was considered, and 
suitable arrangements to secure this were described, Descrip- 
tions were given of a special form of high-tension oil circuit- 
breaker, together with the r.ethods adopted for operating the 
same manually лг by electric control, and the necessary safety 
devices employed. The Paper also dealt with the general 
arrangement of the various ‘bus bars for the main supply, for 
excitation, and for cable-chargiug, &c. Iu the discussion 
which followed, several speakers emphasised the desirability of 
simplicity in switch gear, and protested against the increased 
complications now being intioduced. 


Electric Colliery Equipment.—A visit was paid recently by 
the members of the North of England Iustitute of Miuing and 
Mechanical Engineers to Axwell Park Colliery to inspect the 


new electrical equipment which the Priestman Collieries (Ltd.) 
have recently installed in that pit. 


The installation is very 
complete, the electrical working embracing hauling, pumping, 
ventilating, underground and surface winding, screening, disin- 
tegrating, &c. Arrangements are also being made to electrify 
the equipment of the neighbouring brickworks. One of 
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the most interesting features of the new equipment is the 
winding plant, which, although of small size is a complete 
example of an Ilgner plant with flywheel converter. This 
was supplied by Messrs. Siemens Bros. Dynamo Works 
(Ltd). The flywheel set is driven by a 33-H.P. three-phase 
motor running at about 1,200revs. per min. Tho winding 
drum is 5ft. Gin. in diameter, and is fixed vertically over 
the shaft. It is driven by a single motor through gearing, 
the speed being controlled in the usual way by varying the 
field of the flywheel generator. In addition to the controller at 
the pit head, it is intended to provide a controller in the cage. 
Another item of interest is a charging machine for the coke 
ovens, which is driven by a 10 B.H.P. motor and receives current 
from an overhead trolley wire. Power is supplied from the 
Blaydon station of the Priestman Power Co.in conjunction with 
the County of Durham Electric Power Distribution Co. at 
5,500 volts three-phase and transformed down to 550 volts. 
The contractors for the greater part of the equipment were the 
Corlett Electrical Engineering Co. 


The Mercedes Petrol-electric Automobile.—A few years 
ago the Austrian ** Mercedes” factory introduced a car manu- 
factured under the Lohner-Porsche patents in which the 
mechanical transmission gear was entirely replaced by electrical 
apparatus. Comparatively few vehicles were constructed on 
the system, but it is interesting to note that the company have 
by no means abandoned the idea, as is shown by some new and 
improved Mercedes petrol-electric cars described in the Auto. 
motor Journal. The equipment is generally similar to that of 
the earlier Lohner-Porsche vehicles, and is of the type where 
the transmission is permanently electrical, the dynamo and 
motors being entirely distinct machines. Accumulators are not 
used, so that it will be seen that the arrangement differs very 


considerably from the ‘“auto-mixte” and some other sys- 


tems (see The Electrician, Vol. LVI., p. 807, and Vol. LVIL., 
pp. 567, 644). The gearless motors are contained in the 
hubs of the rear wheels, instead of driving the front wheels 
as in the earlier arrangement. The 12-pole central field 
magnet is mounted on a projection of the axle while the 
annular armature with its disc commutator is attached 
to the wheel itself. Twelve brushes are used, carried on 
а spider mounted on the fixed axle. The dynamo driven 
by the engine is also of the internal field magnet pattern with 
six poles, and with an external annular armature which forms 
part of the engine flywheel. The brush spider is attached to 
the frame but the somewhat peculiar device is adopted of 
allowing the field magnets to have a certain degree of angular 
motion, limited by the action of a spring. Thus the angular 
position of the polar axes relatively to the brushes depends on 
the torque exerted between the armature and fields. This is, 
of course, equivalent to the automatic shifting of the brushes 
as the load comes on and is found to result in more satisfactory 
starting. The controller, of which details are not published, 
18 placed transversely under the floor boards, and is operated 
by a side lever ; six speeds are provided, but a great part 
of the control is done by varying the speed and power of the 
engine in the usual way. 


Lighting of Railway Premises: Indoor and Outdoor.—In a 
aper bearing this title and read before the Institution of 
Mechanical Engineers, Mr. Henry Fowler said that the lighting 
on a railway was chiefly provided by means of oil, gas or 
electricity, the choice of the agent used depending upon its 
availability and other circumstances. Electric lighting was at 
[asi owing to the development of Nernst, mercury vapour 
mps, &c., somewhat in a state of transition, and the author 
confined his remarks to arc and incandescent lights. He 
admitted that the latter type of lighting would probably before 
long occupy the place of the flat flame in gas lighting, but he 
believed that the new type of lamps had not as yet been gene- 
rally adopted for railway lighting, although he knew they were 
employed in several instances. In order that arc lighting 
might be used to the greatest advantage on a station, it was 
necessary, owing to the amount of light given by the most 
5 type of lamp, that it should be placed fairly 
e Up, and, in fact, that the ratio of height of the lamp 
distance apart should not be greater than 1 to 4 or 5. 


This was due also to the carbons shaping themselves as they 
did, thus causing the maximum of light to be thrown down at 
an angle of about 50 deg. to the vertical. The difficulty might 
be reduced by placing a slightly opaque globe round the arc, 
but this led to a certain loss of the total light given off. One 
disadvantage of a very high light was the difficulty of attend- 
ing to it in re-carboning, unless arrangements were made for 
dropping the lamp. The type of lamp usually employed re- 
quired 10 amperes and 500 watts. In some cases enclosed ty pes 
of arcs, using, however, about the same amount of current, were 
employed. This type of lighting was particularly good when 
the space to be lighted was large and when the height required 
for satisfactory illumination could be obtained. On the Mid- 
land Railway several large stations were lighted in that way. 
With some railway companies incandescent electric lights were 
employed for lighting platforms on some of the smaller 
stations, but as a reliable lamp took at least 9:0 watts per 
candle, current must be cheap in order to make it at all 
economical. For interior station lighting it was much more 
satisfactory, as in many cases ап 8c.p. lamp over a desk was 
all that was required. 

University of Liverpool Engineering Society. At a meet- 
ing of this society held on the 18th inst. a Paper was read by 
Mr. Wilfred Hoult on Direct; current Turbo-Generators.” 
After comparing the advantages and disadvantages of the 
vertical and horizontal types of turbo-generatora, the various 
methods of obtaining sparkless commutation with fixed brushes 
and varying loads were discussed under three headings: (1) 
Compensating windings. (2) Combination of compensating 
windings and auxiliary poles. (3) Auxiliary poles alone. It 
was pointed out that with compensating windings the arma- 
ture reaction is neutralised so that the maximum voltage per 
segment is not much more at full load than at no load, thus 
not increasing any tendency there may be for flashing due to 
dust on the commutator. The construction is expensive, and, 
as the winding totally encloses the armature, the heating is 
greater owing to the opposition the winding offers to ventila- 
tion. In the second method, besides the armature reaction 
being neutralised, sparking due to the short-circuited coil and 
the current reversal in the same is also prevented. This 
method, however, is still more expensive. The use of auxiliary 
poles alone is the cheapest and on the whole most satisfactory 
method, as by means of a diverter in parallel with the auxiliary 
winding, the exact amount of current can be obtained so as to 
give the necessary reversing field to the coil undergoing short- 
circuit. The chief objection is that the main flux is consider- 
ably disturbed at full load so that the maximum voltage per 
segmentis greater than at no load. Mr. Hoult considers that 
as long as the magnetic leakage is not unduly increased a large 
interpole arc is better than a small one, and that the greater 
the number of slots per pole arc the better. Various makes 
of commutators were described, tho chief advance in their 
design in recent years being the ventilated type of Messrs. 
Siemens Brothers. One of the most important points in the 
running of high-speed machinery is that of obtaining а good 
balance of the rotating parts. An interesting description of the 
methods used to balance an armature statically and dynami- 
eally was given and also the methods to obtain a dynamic 
balance when there are no means available to obtain a static 
balance. Lantern slides of different types of machines and 
commutators were shown, and also flux distribution curves of 
a continuous-current turbo generator of 700 kw. capacity taken 
by a Duddell high-frequency oscillograph. 


— — ů — 
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ARRANGEMENTS FOR THE WEEK. 


ROYAL INSTITUTION OF Great BRITAIN. 


Juvenile course of illustrated Lectures on “ Signallin 
from Primitive Man to Radio-Telegraphy,” by Mr. 


follows :— | f 
Saturday, December 29th, 3 p.n.—" The Invention of the Electrio 


Telegraph." | е 
Tuesday, January Ist, 3 р.т.—“ Modern Electric Telegraphs . , 
Тиши. January drd, 8 p.m.—*' The Telephone and ita Working. ; 
Saturday, January 5'h, З р.т.—“ Early Wireless Telegraphs. 


Tuesday, January oth, 3 p.m.—*' The Radio-Telegraph.’ 


g to a Distance, 
W, Duddell, as 
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MEASUREMENTS OF INDUCTANCE AND 
IMPEDANCE.* 


BY J. ELTON YOUNG. 


Summary.—In these articles is discussed the measurement of induc- 
tance and impedance of telegraph and telephone circuits, including 
overhead wires, loops, single-wire, concentric, submarine and other 
cables. Figures are given of cases in practical work, and the effect of 
iron, eddy currents and other disturbing factors on the measurements 
is considered. Finally, the receiving-end and sending-end impedanoes 
&nd their measurement are reviewed. 


1. Definition of Inductance.—Electrostatic capacity is the 
capacity for taking up a static charge, whilst electromagnetic 
capacity or inductance is the capacity for setting up a magnetic 
field. The former is defined as the ratio of quantity of charge 
to the potential producing that charge, i. e., 

charge 
potential 

or, more simply, it is the charge for unit potential difference. 
Similarly inductance is the ratio of quantity of magnetic flux 
to magnetic force, and hence to current strength producing 
that flux, i. e., 

ia magnetic flux 

current 
or, more simply, it is the flux for unit current. This is 
on the assumption that the circuit consists of only one turn ; 
if of more than one turn the inductance is total flux per unit 
current multiplied by the number of turns. The relation of 
the flux to the current is expressed by the magnetic equivalent 
of Ohm's law—viz., 
Flux magnetomotive force of current 
| reluctance ot magnetic circuit ' 
which is the same as 
Flux = magnetomotive force x maguetic conductance 

or B= Hy, 
where the quantity denoted by u, the magnetic conductance 
or the permeability, is the equivalent of specific induc tive 
capacity in electrostatics. It is taken as one for air, and has 
very large and variable values for iron. 

2. Reactance and Impedance.—Just as the effects of elec- 
trostatic capacity are only operative whilst thc potential is 
changing, so the effects of inductance are only felt while the 
current is varying, and depend on its time rate of change. This 
time rate of change can be expressed for simple periodic or 
sine-wave alternations as p= 27 x number of complete alterna- 
tions per second. Hence is derived the quantity called the 
reactance, expressing the effect of the static or magnetic induc- 
tivecapacity. For the electrostatic capacity S (farads) we have 


Reactance (ohms), 


and for the eleetromagnetic capacity or inductance L (henrys) 
Reactance —pL (ohms). 
A more useful quantity to deal with for many purposes is 


the resultant of the resistance and reactance, called the impe- 
dance. For the electrostatic case 


Impedance— v R” +( s) (ohms), 
р 
and for ће electromagnetic case 


A more extended definition of impedance will be found very 
convenient when dealing with telegraph and telephone cir- 
cuits, where the term may be used to denote the complex 
resultant of all the four factors—resistance, leakage, capacity, 
and inductance (see para. 16). 

3. Overhead Wire.—The inductances of circuits are only 
determinable by calculation in a few cases, of which the follow- 
ing are useful to telegraph engineers. 

The inductance of a straight non-magnetic overhead wire 
with an earth or other return situated at a great distance is 


Extract from a new edition of Electrical Testing for Telegraph 
Engineers." All rights reserved. i 


—— 


given by the following expression when the current is uniformly 
distributed over the cross-section of the conductor, as in ordi- 
nary telegraphy and approximately in telephony :— 


L227 (log % 2) em. „ ouo x 


where / = length of wire in centimetres 
d= diameter „, j 


But when the current is superficial, as in the oscillations of 


wireless telegraphy or lightning discharge, 


L = 20(loge -1) CM u^ € 03x x 12) 


which for long thin wires does not differ much from (1). 


These formule (due to Lodge and Howard) express the 


inductance as a number of centimetres. To get L in henrys 
we have to remember that 1 henry = 100 cm., or 1 milli- 
henry — 108 em., the latter unit being the more convenient. 


If we substitute for l the number of centimetres in a mile, 
we have, approximately, 
L = 322,000 (log, Ed: — 1) 10^ 5millihenrysperstatute mile; 
or, converting to common logs, : 
644,000 3 TY 
L- 322,000( 2:3 log,, qm )10-* millihenrys 
per statute mile (3) 


For example, the inductance per statute mile of a No. 8 
copper overhead wire, having a diameter of 0:43 cm., suspended 
on poles, the earth being used as return, is roughly, disregard- 
ing the return earth current, 


Ls 322.000 2.3 log, 614,000 _ 8 узо 


| 0 048 4 
- 0322 ( 6-176 x9:3— 1) 


= = 4:3 millihenrys. 

Taking the earth into account the actual inductance will be 
somewhat less than this, diminishing as the height of the wire 
above the ground is lowered (see para. 8). 

As the return current is brought nearer to the wire the 
inductance will diminish, until, in the case of a pair of twisted 
wires, or still more nearly for a pair of flat strip conductors 
laid up together, forming the go and return paths, the circuit 
tends to become non-inductive, as shown in the next paragraph. 


4. Inductance of Loop.—The value of L for a loop is given by 
the following formula.“ Let a a, be the radii of the wires, b 
the distance between their axes, and l their length, all in 
centimetres ; then 


= 20 (log, 4% +} Jem. 00. 5. o (4) 
| 


b 1l 
L— (log, +4) 
Be T 4 
or, converting for convenience to the same form as in (3), 


L=644,000( 23-3 log? + 9010— millihenrys 
a 4 per statute mile . (5) 
Taking the case of a pair of No. 12 copper wires having 


radii of 0:14 em. with an inter-axial distance of 30 cm., we find, 
approximately, 


B ‚ 30 1\. 

L=644,000( 2:3 log, 14 * 4010 

286 millihenrys per statute mile of twin wire. 
Since the circuit does not exist without its return wire, We 
must always reckon the inductance, as above, per mile of the 
twin wire, that is to say, per mile over the ground. 

The inductance of a cable loop consisting of a pair of parallel 
go and return conductors enclosed in the same sheath may be 
similarly calculated if we know the distance between their axes. 

As the wires are brought nearer together the inductance 
tends towards the limiting value 

IL. 3:77 lem. 
or L=3:77 x 161,000 x 105 M 
— 0:61 millihenrys per statute mile of twin wire, 


or if a=a, 


* Maxwell's “ Electricity and Magnetism,” Vol. II., para. 685. 
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iven by Maxwell for a round wire of length J doubled on discovering how the value could be augmented.* In their 
itself. This figure of 0:6 millihenry per loop-mile, or per mile | tests 500 metres of the cable were laid out in a field in a very 
of twin wire, is roughly what twisted copper wire circuits | wide loop, so that the circuit approximated to the straight wire 
possess, as confirmed by actual measurement. Thus an Observa- | case. In each case there was a stee] wire armouring outside 
tion of the inductance of a paper cable telephone loop between | the gutta-perclia, and although this did not form the return 
Berlin and Potsdam, having copper wires of 1 mm. diameter, | path it will be seen below that it affects matters in another way 
was found to be 0:3 millihenry per loop-kilometre, or (рага. 12). The results for three selected designs of conductor 
048 millihenry per loop-mile.t The inductance of iron wires | were as follows :— 
is higher than that of copper wires, and varies with the cur- In cable No. 1 the conductor consisted of a solid copper wire 
rent: one observer has found it to be about three times as | of 2-8 mm. diameter surrounded by 10 circular wires of 1 mm. 
great as that of copper wires for currents of 20 to 30 milli- | diameter. In cable No. 2 a central copper wire of 3:1 mm. 
amperes, t diameter was surrounded by nine copper and three iron wires 

5. Inductance of Cable.—One of the cases intermediate | ОЁ 0"8 mm. In cable No. 3 a copper conductor of 4:5 mm. 

between the overhead single wire and the twisted pair is the | diameter was wound with an open spiral of iron tape 0-16 mm. 
circuit formed when the current goes by the inner and returns | thick and 8 mm. wide. The values of the inductance, reduced 
by the insulated outer of а concentric pair, as sometimes em. to nautical miles, were :— 

ployed in power cables. Cable No. 1, 4:3 millihenrys per naut. 

If the outer conductor be earthed, as in a submarine cable, „ „ 2, 4 » „ 5 

the current may be regarded as returning by the inner surface „ » 9,68 „ „ „ 

of the sheath approximately, and for a sufficiently short length It will be noticed that the first of these values is about the 
of the cable. Then, calling d the diameter of the copper and | same as that calculated from formula (3). 

D that of the gutta-percha, By winding the conductor with annealed iron wire instead 
of ribbon, Krarup obtained an Observed inductance of 
11:8 millihenrys per naut.] |The subjoined table gives some 
inductances for certain telephone cables of the iron-coated 
conductor type, together with their C.R. and I.C. values. 


L 20:85 logi; + 0:185 millihenry per nautical mile (6) 


Taking the case of a submarine cable having a diameter of 


са percha double the diameter of the copper, or D/d = 2, we "s Ohms Mid. Millihenrys 
n " per naut. рег naut. per naut. 
L = (0°86 x 1061,9) + 0:185 Fehmarn-Lolland ...... 81 .. 0295 .. 455 
` Greetsiel-Borkum ...... 8:8 .. 0135 .. 7:95 


= 044 millihenry per naut. 


Comparing this with the corresponding formula for the capa- 
city of the cable, we see that, whilst capacity diminishes with 
D/d, inductance increases. 

This value for the inductance of the submarine cable case 
must be regarded as the minimum which it can have on the 
assumption that the return path lies immediately outside the 
insulator, and that the go and return currents are in phase 
with each other, which is not the case in a long cable. The 
actual value of L must lie between this and the tenfold induc- 
tance given by the formula ( 3) for an infinitely distant return, 
which would come out roughly 5 millihenrys per naut for 
d-043em. There is an additional uncertainty introduced 
by the cireumstance that the sheathing consists of iron, so that 


Cuxhaven-Heligoland .. 2:5 .. 0166 .. 3'90 calculated 
Elsinore-Helsingborg .. 87 .. 0:317 . 4:82 

The above figures are those for each of the twin cores com- 
posing the telephone circuit. Using both cores as a loop the 
resistance R would be doubled, the capacity S nearly but not 
quite halved, and the inductance L nearly but not quite doubled 
(see para. 6), the product SR remaining roughly constant. 

8. Inductances of Apparatus.— Besides the values per 
mile of various circuits, whether aerial, subterranean, or 
submarine, the telegraph engineer requires to know the in- 
ductances of his apparatus. An idea of these may be given 
before dealing with the methods of measurement. The fol- 
lowing are taken from a table published by Dr. Kennelly, S 
including a few values of overhead wires :— 


the true inductance of a submarine cable is probably noi cal. No. 11 copper wire, 13 ft. high, per mile ........ 2:84 millihenrys. 
culable, Its value is somewhat increased when the conductor 110 10 " i И »» „b 2 Me ” 
consists of copper tape laid around a central wire (see para. 8), A Е 98 MEE. 34 2 
6. Iron-Coated Telephone Cable.— For the iron-coated cop- Telephone induction coil primary 0-28" ........ 3°5 " 
aa ori such as are used in some recent telephone cables, оша жең pel JFC us "E 
e j . А rdinary telegraph sounder.................... » 
ea 1 formula gives the inductance per naut of each Bell telephone receiver, diaphragm reote 100 : 
— 2: " diaphragm on .......... » 
L=0: с b | T Telephone induction coil, secondary, from ...... 100 i; 
ne logic $ Blogi +0:185 millihenry : 10” relay, armature set back .................. 200 » 
: per nautical mile, (7) » armature against poles .............. 500 » 
where ~ а= diameter of copper, Telephone call bell, 80 14 henrys 
b= 2: » iron, Telephone magneto, core opposite to poles Rois aom 
2. : 75 з core at right angles to poles. T 
all expressed i th d NU MAS insulator, Astatic mirror galvanometer, 500° ............ 2 5 
d p j in the same ann А ' Speaking mirror galvanometer, 2,2500 86 ,, 
s where! д. permeability of the iron. Western Union 140* relay, armature back epu Bon 
ut si : 81 з i: - armature adjusted .. T 
ds ies the cable contains go and return conductors, each н Í А Ысы EPA bel 9 А 
hg the same value per naut, if their mutual effect were Р lso of i . 
Degligible the inductance per loop-naut would be double the | Lhe following are also o interest: T" 
baie Their mutual. induction, however, tends to make the Siphon recorder coil 400% о ei ae ao m 
in e per loop. naut less than twice the inductance per naut (at the P.O. standard “ A relay .......... 8728 henrjs,) for 20 milli- 
n e time maki g the capacity per leop-naut more. thun half M “B” renn V 2:14 „, ашрегевг. ош 
at рег naut), in proportion as the go and return are brought " FFT 26:0 »] rent strength. 
closer together. For the improvement of speech they must Single coil of Morse receiver 39®................ 93 millihenrys. 
orcordingly be kept as far apart as possible, though for- " 5 „ 60®................ и тта 
е iminating outside interference the reverse is the case. Single coil of reflecting galvanometer 2, 700 2:56 henrys. 


7. Obs 2 77 ээ 3 100,000" „ „ 0 70 A К 
осаат азаа о Varius VNV The current strength ought to be specified wherever iron is 


sheathing is not used i i : i 
І as а return the inductance of the single- Е : - red. 
by ibe on bas been measured for various designs of йш present in the apparatus of which the inductance is measured 


by the en з r è ` pam RENE "eb 2. 1900 
Fineers of t ; * Breisig, The Electrician, February 2, . 
orn 2 of the German Telegraphs, with & view to * The Electrician, December 4. 1903. 
t TATE IL, " |i The Electrician, September 2, 575 isi 
The pi, o trician, March 6, 1908, Dolezalek and Ebeling. 5 Kennelly, The Electrician, January 9, 1891. 
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9. Direct Bridge Measurement of Inductance.— Proceeding 
to the measurement of inductance, it may be remarked that a 
good deal of time may be wasted in trying unsuitable methods. 
The most reliable and satisfactory of these, on the whole, is 
the direct bridge balance against an adjustable standard induc- 
tance. Convenient ironless standards up to 1:1 henrys can be 
made up by a set of coils having approximate values of 50, 
100, 200, 200 and 500 millihenrys respectively, together with 
a finely adjustable coil of 50 millihenrys accurately calibrated. 
This last coil should be of the kind in which the inductance is 
varied without altering the resistance, by rotating a pivoted 
coil with reference to a fixed one. The Ayrton pattern is of 
this description. For balancing larger iuductances, ranging up 
to many henrys, it becomes necessary to employ an adjustable 
standard coil with iron. The values of the standard will then 
vary with the strength of the testing current (see para. 11), 
but by calibrating with a very feeble current, and using this 
same current-strength for all tests, fairly definite results can 
be obtained. | 7 

The test can be made roughly with a key апа dead.beat 
galvanometer, but for small inductances by far the best plan is 
to put a telephone in parallel with the galvanometer and an 
interruptor in series with the battery (see Fig. 1). 

The arms a, b of the bridge must always be equal, or false 
results will be yielded. The adjustable arm should contain, 
besides the standard inductance, a resistance capable of very 
fine adjustment, such as a slide wire or a shunted rheostat. 
R in the figure represents a slide wire in series with a rheostat ; 
this may, of course, in some cases require to be in the other 
arm. Taking first the case of the rough comparison of large 
inductances, without the telephone, the steady balance is first 
obtained with the key permanently depressed by adjustment 
of the resistance. On releasing the key a kick will be ob- 
served if the inductances are unequal; the balancing induc- 
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tance must then be altered, the resistance balance readjusted 
and the kick observed again ; and so on till both balances are 
arrived at. This double process becomes unnecessary when 
the adjustment lies within reach of the pivoted coil, which 
enables the inductance to be varied without disturbing the 
resistance. balance. 

In measuring small inductances the sensibility of the test 
is immensely increased by the aid of the interruptor and tele- 
phone. Depressing the key as before now applies a rapidly 
intermittent current to the bridge. This will still give a 
sufficiently continuous deflection on the galvanometer with 
telephone circuit open, so long as the resistance is out of 
balance, whilst on closing the telephone circuit a hum is heard 
in the.telephone so long as the inductance balance is incorrect 
even by a small fraction of a millihenry. For maximum ten- 
sibility the arms a, b of the bridge should be fairly low, say 
100". The writer can thoroughly recommend this method of 
measurement by telephone as both easy and efficient for iron- 
less inductances; but when either of the coils under cómpari- 
son contains iron, unless both are exactly similar, the telephonic 
balance is liable to be indefinite, and the simple key and 
galvanometer plan is preferable, owing to complications intro- 
duced by the iron. The employment cf the telephone as an 
indicator confers great sensibility, which with the galvanometer 
could only be obtained by the aid of the somewhat troublesome 
device known as the secohmmeter. 
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10. Anderson Method.— When no adjustable known induc- 
tance is available, or none sufficiently small, a condenser may 
be used instead of the standard inductance, by means of the . 
Anderson method, which may be recommended as the next 
best to the direct-bridge method. Dr. Fleming states that by 
his arrangement of the test, which he calls the Anderson- 
Fleming method,* inductances as low as 5 or 10 microhenrys 
may be measured, using the interruptor and telephone. The 
capacity of the condenser must, however, be known very 
accurately, and an air condenser is therefore desirable for such 
exact determinations as these. 

The connections are as in Fig. 2, where the arrangement 
of battery, interrupter and telephone is that given by Dr. 
Fleming. Or the battery circuit may be as in Fig. 1. As in 
the previous method, the telephone and interrupter can be . 
omitted if sensibility is not essential. Balance is first obtained 
on the galvanometer for the steady current by holding down 
the key and adjusting the bridge resistances as in an ordinary 
bridge test; after which silence must be obtained in the tele- 
phone for the intermittent or buzzer current with key up, and 
telephone plugged in, by adjustment of the resistance 7. 

The value of the inductance L in henrys is then found by 
the following formula, when C is in farads and the resistances 
are in ohms :— | 

L=Cir(R +5) + RQ} (8) 
P=Q, and hence S=R, 
L=CS (2r+Q). 

By making P 10 or 100 times Q, S can be 10 or 100 times 
R, which is thus measurable with multiplied accuracy. 
Example: P=10°, Q=100", S=298", whence R=29-3", 
5, 834, C=0°5 microfarad —0:5 x 10-* farad. 

L=0:5 x 10-7" {(5,834 x 322-3) 4- (29-3 x 100)! 
—0:94 henry. 

For maximum sensi- 
tiveness and 8 
should be made 
large and P and r 
small. The con- 
denser need not be 
larger than the 
usual standard 
microfarad. The 
higher the fre- 
quency of the inter- 
rupter the better. 
The same remark, 
regarding the uncer- 
tainty of the tele- 
phone balance in 
the presence of iron, applies to this as to the previous method. 
Since the balance is one of time-constants, the sensibility of 
the test diminishes with the ratio L/R: thus a measurement 
of a coil of 50 millihenrys and 50* is more sensitive than that 
of a coil of 50 millihenrys and 500“ resistance. 


(To be coneluded.) 
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THE LONDON COUNTY COUNCIL TRAMWAYS 
ACCOUNTS. 


The accounts of the Tramways Department of the London 
County Council for the financial year ending March 31, 1906, 
which have at length been issued, are arranged to show 
separately the results of the working of the electric and horse 
trams of the southern system, the receipts and expenditure in 
connection with the northern system worked by the North 
Metropolitan Tramways Co., and the accounts of the Aldwych- 
Angel line. A separate account also gives particulars of 
certain general expenditure which cannot be allocated to 
either of the above systems.  'The main interest centres 
rouod the southern system. This extends over about 
53 milea of route, of which rather more than 28 miles have 


Fleming, The Principles of Electric Wave Telegraphy, p. 102. 
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teen equipped on the conduit system for electric traction. 
A few short extensions have been opened for traffic during the 
year, and the car sheds at New Cross, Camberwell and 
Streatham have been completed. Cars to the number of 205 
have now been equipped with top covers, and a number of cars 
have been equipped with magnetic brakes, which make it 
possible to run at higher average speeds. The electric rolling 
01 bogie cars, 200 single truck cars and 13 
о various auxiliary vehicles, 
including five electric water vans, three electric conduit 
cleansers and the following petrol vehicles: one breakdown 
lorry, three stores lorries, one rail grinder, and one petrol 
landaulette. The car-miles run by electric traction amount 
45,555 passengers have been carried 
review. 


Pence per Car-mile. 


Year ending Year ending 


Mar. 31. 05. Mar. 31, '06. 
Power EXPENSES ........ dl Pr ee ааа 2-49  .. 2079 
TBarric Expenses, E n 
Wages: Motormen and conductors ................ 2-17 20-08 
„ Other employés ................... es. 0°42 . 0°38 
Cleaning, oiling and lighting cars .......... coe 0:26 . 029 
Conduit cleaning ......,‚....„.. . \ 0-15 0:11 
Cleaning, salting and sanding track .............. J 15 {0:05 
Tickets, &c...... FCC TM 004... 011 
Uniforms and badges 006 . 0:07 
Lompensatiorenn s ; 0:21 027 
Miscellaneous F e 0˙12 0˙10 
343 346 

REPArns. 

Permanent J ͤ „ Vote 1 0-22 | 0:34 
Electrical equipment Of Bine 10-04 
Buildings and fixtures |, I NINUN ONN 0-05 0-02 
Rolling stock ............. zl n E MR 0-54 0-68 
Misoellaneous . S 0:08 0-03 

089 .. 111 

: GENERAL Expenses. RA | 
Salaries and wages T "EE 017 .. 010 
Rents, rates, taxes, insurance, law charges, £c. .... 036 .. 0:83 
Central office ¢ OB .....,..........,,.....,. 0-03 004 
Miscellaneous |... "** ae Re ve pa qu 0:00 .. 0-13 
0-62 0-60 
Adversingexpenges,,........ . кзы 006 .. 0-06 
Special charges c M ЖЫК ака, — . 002 
TOTAL WORKING EXPENSES (not including 

capital charges T49 .. 804 

From the accounts relating to that portion of the Southern 


System which is worked by horse traction, the corresponding 
figure for total Working expenses works out at 10-83d. per car- 
; 3,414,501 miles). It is impossible to divide up the 
capital charges ‘between electric and horse -traction. to. arrive 
fo, nal figure of total costs per car-mile for electric traction 
6m, comparison with other tramway systems, but the followin 
JBures will give some idea of the situation. The total work- 
es for electric traction (represented in the above 
Y 804d. per car-mile) amounted to £407,558 and the 
receipts from all sources were £626, 
car-mile, as against 19-044. last year). 
an expenditure of £154,198 and b 
d. percar-mile). "There was thus a 
up of £219,309 from electric traction and 
orse traction). 
harges, £8 


absorbed in 


€ accounts relating to the leased 


northern system do and licensed lines of the 


that the bel not need further attention beyond the fact 
205 opo balance after deducting the debt charges amounted to 
1,2%. 
exam 


ming the accounts of the Aldwych to Angel line, the 


n 
nov . . . 
elty of the line and the conditions of service of a subway 
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line involving the use of single deck cars must be borne in mind. 

The working expenditure for the few weeks coming within 

the financial year under review is briefly analysed below: 
Pence per car-mile 


duca ⁰⁰ —.m aua 2-86 
J ее, 8:36 
epairs ....... ЖОГОТ. see 3:01 
e gece reuse 0:85 
Advertisement Moor E кри 0:22 
Total working expenses (not including capital charges) .. 14-804. 
The expenses amounted to £2,076, the receipts being £2,394 
or (16:49d. per car-mile, a very high figure for single-deck 


сагв), the balance on the working was, therefore, £318. As, 
debt charges amounted to £1,060 (raising the total - 
| | | „ to 21:60d.) the final 
receipts due to the 
novelty of the line, was £749 deficit. In addition to the 
separate accounts for the electric and horse working of the 
southern and northern systems, there is a general account 
which must not be lost si ht of, which contains important 
items of expenditure not allocated to either the northern or 
southern systems. The final balance from this account is a 
deficiency of £25,573. 

Collecting together all these separate figures, we find that 
the final result of working of the whole tramway system is an 
excess of income over expenditure of £1,261. 

Turning now to the capital accounts which arc subdivided 
in the same way as the revenue accounts, we give below a table 
showing the total capital expenditure up to March 31, 1906, 
separating some of the items connected with electric traction :— 


result, 


Plant in temporary generating stations £36,522 
Sub- stations. Lan 1 ee ee eee, 9 P Lo S ru y Vm 0 24, 085 
Buildings ........... FCC 70, 303 
Machinery ///. 53,971 
Cables and duots — — балы Poems ba det ri ia 159,852 
Permanent wa ese еа 926,142 
Alterations to Ыып1йдез....................‚. ........... 15,595 
Depots ...... C ET E 234,864 
Сатв ............... RUN WERE E SN TE ees 261,199 
Proportion of salayies.............. E ee 4,515 
Miseellaneovkemiii i ss cee 6.409 
Total for electric traotioc n. 1,798,457 
Horse and cable tractiof n 1,191,972 
Street improvementa ...... РУОР 85,399 
Total for Sonthern System РУЧА НР £3,070,828 
NORTHERN SYSTEM. 
Evecrrio Traction. 
Sub-stations .....,............. ll PEST £81,594 
Cables and ducts..... SR eee 1,060 
Permanent way, & SS Ewa Esa EVE 73,516 . 
Alterations to bridges......... DER 7,432 
J Pv os Sea D POR a D oe: 8,877 
Cars 55 FF o s 
Pu ша ое == ie 
Total for electric traction .............. iua i opis 289,260 
Horse tractiounn nnn NOD 849,401 
Street improvement... 29,505 
Total for Northern system £1,118,166 


GENERAL OAPITAL ExPENDITURE Not ALLOCATED TO EITHER SYSTEM. 
Greenwich Power Station— 


Land ........ FFC e .. £25,825 
Buildings ........ ена ое е оаа ао РУТА — 210,210 
MachiDety. EEE E sor e EI rin T 159,178 
Commission of consulting engineer S А 1.776 
Acquisition of Bite at Pimlico оеоевооа ооо соесосоеофсе осоо о о 88,529 
Miscellaneous ....... 0 e 39100 

Street improvements ................. USA. esse was , 
Total general capital expenditure .......... РЕТ Р 544,018 

| ITURE on whole tramway 

22 Vas c QUE pU £4,733.012 


undertaking ДЕХ 


| The tot 

The outstanding debt amounts to £4,274,459. The to 
amount charged for interest and. repayment. of debt gr 
£236,843 which, as will be seen, amounts to 5'9 per cent. о 


the outstanding debt. 
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ELECTRICAL EQUIPMENT OF THE CAMDEN AND 
ATLANTIC CITY RAILWAY, U. B. K.“ 


Summary. The line here described is a most interesting example of 
the electrical working of а main line railway, 65 miles in lengt 
phase transmission at 33,000 volts has been 
by rotaries to direct current at 650 volts. е ) 3 
pended above the transmission line to give protection from lightning. 
The track conductor is generally à third rail, carefully protected at stations 
by wooden top and side guards, and all crossings are protected by Climax 
cattle guards; but certain sections passing through streets are equipped 


on the trolley system. 


The opening of the electrified section of the Pennsylvania Rail- 
road between Camden and Atlantic City, known as the West Jersey 
branch of the Pennsylvania 


and Seashore 
September 18th. As 
will be seen from the 
map in Fig. 1, the line 
of the electrified system 
extends from Camden 
via Newfield toA tlantic 
City, a distance of 65 
miles, and from New- 
field to Millville, & dis- 
tance of 10 miles. In 
addition to the erection 
of a power house, this 
work has called for the 
building of eight sub- 
stations, one of which 
js in the power house, 
the electrical equip- 
ment of approximately 
150 miles of single 
track, the building of 
71 miles of: duplicate 
high-tension transmis- 
sion line, andthe con- 
struction and electrical 
equipment of 68 cars. 


Beginning at the 


Camden end of the 
line, an entirely new 
terminus has been 
constructed which ad- 
joins-the present ferry 
terminus. ‘From & 
point about 2 -miles 
from Atlantic; City & 
new right-of-way has 
been secured, and after 
crossing the thorough- 
fare on the drawbr. dg? 
of which the unfor - 
tunate recent accident 
occurred, the tracks 
cross the Philadelphia 


and Reading line on 


an elevated structure, 
which includes nine 
concrete piers with 
steel superstructure, 
and enter the Atlantic 
City terminus on в 
descending 
From Camden to At- 
lantic City the road 
has been electrified 
with & third rail, with 
the exception of a 


stretch of track 4'4. miles in length between Haddon Avenue and 
Here the tracks pass through the city streets 

at grade and are equipped with the overhead trolley. In addition 
to this through route, the line from Newfield to Millville—10 miles— 
has been electrified. On this portion of the road the overnead | 
trolley has been installed. 

The line from Camden to Atlantic City is a double track through- | 
out, and is а three track 
the Camden terminus to 


South Gloucester. . 


of the Pennsylvania 


section. The line from 


and is laid with 100 Ib. rails 


cross section. 


* Abstract. d from the Electrical World and the Street Ra 


grade. 


It will be noticed on the m 
Co. has two roads connecting 


h. Three- 
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A galvanised steel cable is sus- 
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Fic, 1.— Mar» or SYSTEM. 


abundance of water for boiler feed 


, upon 
1 ft. 
| foundation. 


Three 2,000 kw. 6,600 volt 


25 cycle 
and from generators; two 75 kw. 


25 cycle air 


of standard Pennsylvania Railroad | panels, three 

three 33,000 volt transformer panels, 
— and switches, six static 
ilway Journal. going line panels. 


' where there 
and condensing purposes. The 
power house, boiler house and stacks are built on concrete piles. 
The foundations are of reinforced concrete and are superimpose 

the piles in such a manner that the 
into the mass of concrete, making & thoroughly homogeneous 


For the sake of brevity, the main portain 
between Camden and Woodbury. From ment of the power house may be summarise 
Newfield the road is laid with 100 Ib. rails 


Pennsylvania Railroad 
th Atlantic city, and it 
is the longer of these routes that has been i 
been done because there is & large local traffic on the longer route 
that can be handled more economically and expeditiously by electric 
traction than is possible with steam haulage. 

The power house and sub-station equipm 
out with a view of supplying sufficient pow 


has 


Atlantic City, consisting of three-car trains running on а headway 
of 15 minutes in each direction at & speed on straight level track 
of 60 miles per hour, and for local service of two-car trains between 
Camden and Millville on half-hour intervals, 
tween Camden and Woodbury on 10 minute intervals. The initial 
schedule that has been put into service includes three-car express 
| Camden and Atlantic City 
the running time being 90 minutes, and а local service of two, three 


ville. 
age and mail cars 
are attached to the 


passenger trains as 


conditions require. It 
ghould be mentioned 
that each car in the 
electric service is & 
motor car, no trailers 
being used. 

The contract for the 
entire electrification 
work was given to the 
General Electric Co. 
(U. S.A.) and through 
it certain portions were 


` gub-let. 


The general scheme 
of electrification con- 
gists of generating 
alternating current at 
a potential of 6,600 
volts at the power 
house, where itis step- 
ped up to 33,000 volts. 
At this latter pressure 
it is transmitted over 
the high-tension trans- 
mission lines to the 
sub-stations, where it 
is reduced to & pu 
tial of 480 volts by 
means of step-down 
transformers, and then 
led to the rotaries and 
converted to contin- 
uous current at 650 
volts, at which ressure 
it is fed to the thir 
rail for operating the 
cars. | 

Phe power house 18 


from 


the Camden terminus, 
is an 


latter project about 


of the electrical equip- 
d as follows: 
three-phase 


I da p a AE > f blast transformers ; three 
Newfield to Atlantic City it is laid with 851b rails of the A.S.C.E. . blowers, capacity of each 20,000 cubic ft. per minute. 


urtis turbo- 


The switch- 


Newfield to Millville is a single-track road board consists of: Three three-phase generator panels, two, exciter 
blower motor panels, one synchronising equipment 
two sets 
potential indicators, 


lightning arresters 
two 88,000 volt out- 
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It will be seen from the above that the present normal capacity of 
the generating station is 6,000kw.. However, there is sufficient 
room provided for an additional 2,000 kw. turbo-generator set, to- 
gether with the necessary auxilaries. The foundation for the extra 
turbine is already built. In addition to this provision for extra 
power, one of the end walls of the station is of a temporary nature 
in order that increasing demands for power may be met with a 
minimum of expenditure in the future. 

Sections of the station are given in Figs. 2 and 3 and Fig 4 is 
from a photograph of the interior of the turbine room. 

The most important items among the auxiliaries are as follows: 
Two exciter sets, consisting of horizontal Curtis steam turbines, 
coupled to 75kw. four-pole generators, running at 2,400 revs. per 
min and delivering 600 amperes each at 125 volts pressure: the 
turbines of these sets work non-condensing, as the exhaust is used 
for heating the feed water. Three barometric condensers, capable of 
maintaining a vacuum of 28in.. and designed to condense 60,000 lb 
of steam per hour with circulating water at a temperaturo of 70°F: 


eM o t | 
E! 


the larger coal being broken in the crusher in transit. From this 
hopper the coal is fed into the gravity return car by means of the 
valve at the bottom, when it is conveyed by the automatic railwa 
over the coal bunkers into which it is tipped. From these bunkers it 
is again fed to the coal cars on the tracks on the boiler-room floor. 
The ashes are taken from the boiler house in cars and dumped 
into the receiving hopper, from where they are raised in a similar 
manner to the coal, but the deflector being thrown in the reverse 
direction from that shown in the illustration. The ashes are con- 
veyed from the ash chute to the ash storage bin, from whence they 
are conveyed by means of a chute to cars on the railway track. 

The high-tension three-phase current is reduced in pressure and 
converted to direct current at 650 volts in eight sub-stations dis- 
tributed along the line. One is located in the power house at West- 
ville. There are three terminal sub-stations situated respectively 
at South Camden, Clayville and Atlantic City, and four intemediate 
sub-stations, one at Glassboro, one at Newfield, one at Mizpah, 
and one at Reega. 
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Fic. 2.—LoNaiTUDINAL SECTION THROUGH Tn BINE Room or WESTVILLE Power STATION. 


the approximate ratio of condensing water to steam condensed is 
75˙1. Three dry air pumps of sufficient capacity to fulfil the guar- 
antees given with the condensers. Three centrifugal circulating 
pumps driven by steam engines. The steam piping for which is so 
arranged that the exhaust may be discharged to either the feed- 
water heater or to the third stage of the turbine, the latter arrange- 
ment only being used when the exhaust from the other auxiliaries 
exceeds that required for the feed-water heater. Two feed-water 
heaters ; each heater has a capacity for heating 185,000 Ib. of water 
per hour, from 70°F. to 212°F. Two Worthington boiler feed. umps. 
Two Worthington make-up pumps Two Worthington step-bearing 
pumps. Three Worthington step-bearing waterreturn pumps. One 
accumulator for the step bearings with a capacity of 100 gallons of 
water at 800 Ib. pressure per square inch. 

The area of the power house is 17,069 sq. ft., and the cubic con 
tents amount to 829,118 cubic ft., thus giving 218 sq. ft. and 
103°6 cubic ft. per kilowatt as the unit output of the station, based 
on 8,000 kw. as the ultimate capacity of the present structure. The 
steam piping in the power house is of a very neat design and allows 
ample operating space around all the machinery. І 

The boiler house is furnished with 12 Stirling water-tube boilers 
arranged in pairs, forming six batteries. Each boiler is rated at 
858 H.P. and is furnished with a superheater capable of delivering 
steam at 175 Ib. pressure and at a temperature of 125°F. in excess 
of that of saturated steam 
The coal and ash handling machinery is very complete. The coal 
is dumped from the railway cars into the receiving hopper over 
which the rails are laid. The receiving hopper has a slanting 
bottom to feed the coal by gravity through a valve which is : nly 
Opened when the skip is in the correct position for loading. The 
loaded sh ip is raised by means of a hoisting engine till it reaches 
the level of the deflector, when it is automatically tipped into th: 
crushing hopper, the smaller coal passing through the screen and 


The equipments in the several different sub stations vary accord- 
ing to the requirements of the portion of the road they supply as to 
the number and capacity of the units. The rotary converters are 
all of standard General Electric design, and are capable of running 
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Fic. 3.—TRANSVERSE SECTION oF STATION. 


i ture rise not 
er cent. full load for two hours with a temperature 
аа 55 deg. The зависла ае. е 0 
ivi -third and two thirds of the wor! | 
s dm io be started from the alternating-current side. This 


D 
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i isi i ign it i to go into details regarding 

thod of starting needs no synchronising, and should the polarity | of standard design it is not necessary i 
of the Ei rne hates to conia in the ко direction it is readily | their construction. The disconnecting switches and lightning 
changed by means of the field reversing switch provided for this | arreste:s in each sub-station are located in a separate room, as 


Fic. 4.—INrERIO0R OF WESTVILLE Power STATION, 


purpose. By this method any of the rotary converters can be 


started, run up to full speed, and be delivering power to the line 
within & minute. 


shown in Fig. 7; the hiyh-tension circuits are of bare copper wires 
supported on insulators on a pipe framework, and each pole of the 


oil switches is enclosed in a separate brick compartment. In all 
Outgoing Lines Incoming Lines Outgoing Linea Incoming Lines 
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~— Ground Connections 
Fic. 5.— PLAN or SUB-STATION, 


. Three air-cooled transformers are provided for operation in con- 
Junction with each rotary, and these are located in each case with & 


cases the instruments and oil switches are of General Electric 
view to the further extension of the sub-station, and as they are all 


design. 
For the purpose of illustration, the intermediate sub-stations with 
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two 750 kw. rotary converters are selected as being typical. Figs. 
5 and 6 are respectively the plan and transvere sections, and will 
give a clear conception of the arrangement of machinery in all. 
The sub station buildings are of red brick, trimmed with limestone 
facings, and the floors are of concrete. 
nished with a hand- operated crane, capable of handling any of the 
machinery installed. It isa matter of interest that the sub-station 
buildings, including the foundations, were built in 60 working days, 
and that the installation of machinery was accomplished in 80 work- 
ing days. 

Inspection sheds have been built at the three terminals. The 


largest one is on the dock at Camden, just back of the new passenger 
terminal. This is a three-track shed, 221 ft. long by 56 ft. wide, 
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Fia. 6.— SECTION or Sun.sTATION. 


accommodating nine cars, with room for office, storeroom and small 
machine shop at the end opposite to the entrance All tracks have 
pits provided with steam heating, electric lights and receptacles, and 
compressed air outlets for cleaning. The third rail is not carried 
into the shed, overhead trolley being used instead. The centre track 
has overhead hand. operated crane, with runway extending into the 
machine shop. At Atlantic City the shed is of the same general 

rangement, but smaller. It is a two-track shed, 80 ft. by 42 ft., 
with doors at both ends, and so located that a train can be run 
through on either track and the cars inspected one at a time as they 
stand over the pits in the shed. The shed at Millville hasone track, 
and is of sufficient length for one car, with space to work around a 
truck when run out at one end. The construction is generally 


similar to the shed at Atlantic City. In all of the sheds the track rail ` 
in carried on a stringer which makes the top of the rail 12 in. above 


the floor level. All tracks in the sheds are provided wi h continuous 
pits, 8 ft. 5 in. deep from top of rail. The arrangement is laid out 
with special reference to the arrangement of control and brake 
apparatus on the under side of the car, and is very convenient for 
Inspection. 

The 38,000 volt high-tension transmission line is in duplicate 
throughout. It is Y-connected with the neutral earthed, and consists 
of six No. 1 B. & S. hard-drawn solid copper wires mounted on porcelain 
insulators. The poles are of chestnut, their height being 45 ft., with 


extra long poles where special conditions require. They are spaced | 


125 ft., but at street crossings the spacings are reduced to 100 ft. 
Head guys are used at distances of approximately } mile. There 
are two cross-arme, the top arm being 12 ft. in length, carrying 
four insulators, and the lower arm, which is 8 ft. 6 in., carries two 
insulators. As will be seen on reference to Fig. 8, the six wires 
form two inverted equilateral triangles, and the insulators on each 
hae are 42 in. apart. These wires in each triangle are trans- 
posed by one complete spiral between oach sub-station. 

9 cross-arms are bolted to the poles, and as an additional sup- 
port they are stiffened with galvanised iron braces. Locke insulators 
are used, made in three parts and designed to stand double the 
Working pressure. Each petticoat was tested separately, the top 
section to 45,000 volts. In each case these tests lasted four minutes, 
m following this the assembled insulator was subjected to 85,000 
то ts for 10 minutes, and also a precipitation test was made at 

:900 volts. The insulators are mounted on iron pins. 


à 


Each sub-station is fur- ' 
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À unique feature of the transmission line is the method of pro- 
tection fion lightning, which consists of a seven-strand galvanised 
steel cable, ү; in. in diameter, strung for the entire length of the 
line on top of the transmission poles, 4 ft. above the nearest active 
wire, and provided with ground connections at every fifth pole. 


| This form of protection from lightning is believed to be an efficient 


supplementary adjunct to the arresters. 

In all there are 71 iniles of transmission line. This was erected 
| at a speed of from $ to 2 miles а day, the work including the dig- 
ging of holes and pole erection, besides the stringing of six wires 
and tying them in position to their respective insulators. 

The proposition of installing the third rail for the double-track 
road of this length in the prescribed time demanded a considerable 
amount of skill on the part of those organising the work, 
and the fact that a large amount of steatn traffic and 
double tracking was going on at the same time materially 
added to the difficulties of the undertaking. 

The Pennsylvania Railroad Co.‘provided and installed 
all the necessary long ties on which the insulators are 
placed, and it also provided and distributed along the track 
all the tbird rail, third.rail splice bars and bolts. 

The rails used for this purpose are of the Pennsylvania 
Railroad standard cross-section and composition ; they are 
in lengths of 88 ft., weigh 100 lb. per yard, and have a con- 
ductivity about equal to that of a copper rod of 1,200,000 
circ. mils. This type of third rail was used in order that 
it might be interchangeable with the track rails. 

The insulators are of reconstructed granite, and are 
held in position by a metal centring cup, which is secured 
to the long ties by means of a lag screw. The insulators 
are 10in. in length and 54 in. broad at the base, with an 
effective depth from the bottom of the rail to the tie of 
31 in. The general from of these insulators may be seen 
in Fig. 9. An advantage of this method of securing the 
position of the insulator is that on the ties being depressed 

‘by the passage of a train no tension strain is brought to 
bear on the insulators. The insulators are spaced about 
8 ft. apart. The top of the third rail is 33 in. above the 
top of the track rails, and its gauge 26 in. distant from the 
gauge line of the adjacent track rail, these dimensions 
constituting the standard of the Pennsylvania Railroad, 
the Long Island Railroad and other lines. 

The approaches of the third rail are made of cast iron. 
The third rail is bonded with concealed ribbon bonds with 
solid copper terminals compressed into 1 in. drilled holes 
in the rail. There are two bonds to a joint, and each has 
an area of 50,000 circ. mils, giving a total area of copper third-rail 

| joint equal to 1,000,000 circ. mils. The work of bonding the bonds 
| third rail was accomplished at the rate of 660 per day. 
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Fic. 7.— LIGHTNING ABRESTERS AT SUB-STATION. 


* . . . ЕЈ he are 

The third-rail jumpers are of specially neat design. They 
' shown in Fig. 9. They are used at all grade erossings and wherever 
continuous third rail is impracticable. The cable is drawn into & 
plack bitumenised fibre tube, which is laid in a solid concrete pro- 
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tection. The diagram shows a double jumper. Terracotta covers 
are employed to protect the cable terminals. Those for a single- 
cable jumper are of the round form and those for double cable of an 
elliptical shape, as shown. 

The third rail is anchored at intervals; this is accomplished by 
means of metal clamps secured to the under flange of the rail in 
such a position as to engage the insulator on either side. The third 
rails are arranged in such a manner that each track may be isolated 
from the other, but normally the third rails are electrically con- 
nected midway between the sub-stations through a combined switch 
and fuse box, thus obtaining the combined conductivity of the third 
rails, There are also section insulators opposite each sub-station, so 
that in the event of an accident on any part of the system only a 
short section of the third rail will be dead. 

The company’s right of way is fenced in, and at all crossings 
(as shown in Fig. 10) the fence meets Climax cattle guards at the 
edge of the crossing. In this way the public is prevented from 
reaching the third rail. At all stations, and in the Atlantic City and 
Camden yards, the third rail is protected by a wooden top and side 
guard. This consists of a 2 in. plank carried on castings attached to 
the top of maple posts, which are secured to the third rail at intervals 
of about 6 ft. The top casting is of such form that, although it is 
provided with a web for strength, no part of it extends either above 
or below the protection plank. Opposite all platforms the rail is 
further protected by а plank fastened to the side of the rail. Where- 
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Fic. 8.—H..T, Live Роге. 


ever possible, the rail is kept between the tracks, and is, therefore, 
on the side of the track farthest from the station platform, and 
inter-track fences are provided to stop people crossing the tracks. To 
prevent passengers or others on the platforms from touching the 
contact shoes on the platform side of the car, there is a protection 
plank similar to the third-rail protecting plank, but carried on 
castings fastened to the ties. The shoes are at all times under this 
plank and therefore protected. This is used at all stations, even 
where the third rail gives way to the trolley, although there is & 
switch on the car switchboard which enables the contact shoes to be 
cut out when operating from the trolley. 

The bonding of the main track between Camden and Atlantic 
City was a work of great magnitude. All the holes were drilled by 
hand, and the bond terminals were expanded by means of screw 
compressors. Two bonds of {ће “ concealed“ type were used per 
joint, each with a capacity of 400,000 circ. mils, and on account of 
the large size of bonds special angle plates had to be provided. 

The trolley construction between Newfield and Millville and on 
the stretch of track between Haddon Avenue and South Gloucester 
is of the span type, with poles spaced at distances of 100 ft., and 
where practicable the high-tension transmission poles have been 
used for supporting the span wires. Through Camden the greater 
part of the trolley construction is on tubular steel poles. The trolley 
is suspended 22 ft. above the top of the track rails. 

For initial segvice 62 passenger cars and six combination baggage 
and mail cars have been provided. All of the cars are motor cars, 
the motor and control equipment being the same on all. The 


seating capacity is 58 passengers. The general dimensions of the 
cars are as follows: Length over buffers, 55 ft. 53 in.; truck centres, 
33 ft.; wicth over window sills, 10 ft.; height from top of rail to tcp 
of roof (car-light), 13 ft. 312in.; height from top of rail to top of 
trolley wheel when hooked down on roof, 14 ft. 8b in.; total weight 
of car, fully equipped on track, 89,000 Ib. 

The combination baggage and mail cars are of the same general 
dimensions as the passenger cars. The mail compartment is 20 ft. 
long inside and the baggage compartment is 29 ft. 9} in. long inside. 

All wiring for lights is done in galvanised iron conduit on the roof 
of the car, so that it is at all times accessible. Where the conduit 
goes through the roof to the fixtures special roof plates are used, 
laid in lead so as to be water-tight. 

Each car has two trolleys, each with a retriever, and on the roof 
between the trolley bases there is a box containing the lightning 
arrester, trolley cut-out switch and trolley fuse. Steps are provided 
on the vestibule corner posts, and there are grab irons and roof 
platforms to permit of easy access to the roof. The cars are heated 
by Gold cylindrical heaters, one being under each seat, and a total 
of 28 heaters per car. There are two coils in each heater, thus 
providing 3 deg. of heat. In the vestibule, at the saloon end of the 
car, on the motorman’s side, there is a switchboard on which are 
mounted the headlight and air compressor switches and fuses, the 
switch for cutting out the contact shoes when operating on trolley, 
the trolley cut out switch and current limit relay. This switch- 
board is provided with double steel doors lined with asbestos, and is 
accessible from the vestibule. 

The motor and trailer trucks are of the double side-bar equalised 
type. The following are the general dimensions: Gauge of track, 
4 ft. 8hin. ; wheel base, 7 ft.; weight of motor truck complete with- 
out motors, 14,984 1Ь.; weight of trailer truck complete, 9,653 Ib. ; 
weight on centre-plate (car body light) motor truck, 25,984]b.; 
weight on centre-plate (car body light) trailer truck, 26,065 Ib. 
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Fic. 9.—TRHIRD-RAIL. JUMPER. 


The wheels of the motor truck are 26in. in diameter, M.C.B 
standard tread. The axles are of open hearth steel. The journals 
are біп. by 9in., the diameter of the axle at the wheel-fit is 8 in. 
and the diameter between wheels is 7 in. finished all over. Schoen 
solid rolled steel wheels, 88 in. in diameter, are used on the trailer 
truck. The trailer truck axles have 4}in. by 8 in. journals, are 
51 in. in diameter at the wheel-fit, and tapered to 4} in. diameter at 
the centre. 

The brakes on both motor and trailer trucks are inside-hung. On 
the motor truck the brakes are hung from cast brackets riveted to 
the transom. On the trailer truck the brakes are hung from angles 
thrown across from the truck side frames, and the Davis brake- 
beam is used. 

The contact shoes are carried on maple beams which are sup- 
ported from the notched face of the extended equaliser spring seats, 
allowing for adjustment in height. 

The cars are equipped with hand-brakes and with Westinghouse 
quick-service automatic air brakes. 

The motor-driven air compressor, with its governor and whistle, 
are of the General Electric Co.'s manufacture. The compressors are 
mounted on two oak planks, supported by a cradle of wrought iron 
bars. The cradle is suspended beneath the car near the motor and 
permanently bolted to the sills. The compressor consists of a duplex 
single acting air pump, driven by a helical gear and pinion from a 
motor of the entirely enclosed type. The governor is a combina- 
tion of diaphragm, piston, springs and operating levers connected to 
a single pole switch of a type similar to the contactors used in the 
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motor circuits. The working parts are protected by a hinged cover 
which can readily be dropped for inspection. 

The electrical equipments include two G.E. 69 motors which are 
200 н.р. units on each car, while the control system is of the 
Sprague-General Electric automatic multiple-unit type. The con- 
trollers are so arranged that current is cut off from the motors 


throughout the train and the brakes are applied automatically 


should the motorman 
release his hold of tbe 
controller handle. All 
the cables for the elec- 
trical conduits are run 
in grounded loricated 
conduits, the outlets of 
which are provided 


with rubber bushed 
bell-mouths. 
The line is equipped 


with the alternating- 
current block signal 
system of the Union 
Switch & Signal! Co., 
similar to that used in 
the East Boston tunnel 
ofthe Boston Elevated 
Railway Co. and on 
the Long Island Rail- 
road. Asis well known, 
the track in this system 
is sectionalised by in- 
ductive bonds, which 
permit the use of both 
rails for the direct- 


Ета. 10.—CarTrLE Guarps, Fences AND Tninb-nAIL Соукшка, 


of each track. The block is supplied with alternating current at its 
centre through transformers connected with 110 volt 95 cycle 
signal mains running from the sub-stations. The semaphore relays 
are of the motor type with fields supplied with alternating current 
taken from the entering end of block and with the armature sup- 
plied with current taken from the leaving end,of the block. 

From Camden to Newfield, a distance of 30 miles, the block 
signals are automatic, 
electro-pneumatic, with 
120 block sections of 
the kind described;from 
Newfield to Pleasant- 
ville the telegraphic 
block system is used, 
with blocks about 
2 milesin length; from 
Pleasantville to Atlan- 
tic City, 5°5 miles, au- 
tomatic signals similar 
to those used between 
Camden and Newfield 
are employed. 

To obtain the com- 
bined conductivity of 
the two third rails the 
are connected electri- 
cally, but at the same 
time provisions are 
made to insure only a 
short piece of single 
track becoming dead 
in the event of an 
accident. These desir- 


current return but confine the alternating current to the block. The ; able results, securing the collective conductivity and the sectionalisa- 


inductive bonds have a resistance equivalent per block to about 40 ft. 
of 100 Ib. rail, which makes the increase in ohmic resistance of return 
circuit about 1 per cent. The inductive bonds at the end of the 
block are arranged in а cross-connection between the service rails 


tion of the third rail, are obtained by the insertion of a combined 
switch and fuse box at points midway between each sub-station. 
The gaps in the third rails at these points are filled with pieces 
of ond flush with the s rface of the rail. 


SOME NEW ELECTRIC HEATING APPLIANCES. 


When а heavy engineering firm begins to manufacture 
apparatus of a less technical nature it is safe to assume that there is 
money to be made by the new venture. The British Thomson- 
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Ета. 1.—B.T.-H. Exectric Cooxine OUTFIT. 


Houston Co. have not been slow to recognise that electric heating 
18 not merely a thing of the future but of the present, aud that as 
lis adoption is growing with great rapidity there is money in the 
manufacture and sale of heating appliances. They have, therefore, 
designed various cooking and other utensils in which serviceability 
has been the main aim. 

Our first illustration depicts a B. T.-H. electric cooking outfit, all 
the components of which are familiar enough to need no special 
mohon, Two distinct types of heating elements are used, and are 

own respectively as the “Cartridge Unit” (type C) and the 


“ Quartz Insulated" (type Q). The resistance wire in the former 
type is enclosed in a metal shell, or cartridge, which is inserted in a 
close-fitting chamber in the stove, or other device, and is easily 
replaceable. A flat disc of resistance wire forms the heating ele- 
ment of the Quartz Insulated Unit," and is insulated from the 
surface to be heated by a compound which, it is said, is infusible, 
indestructible, highly insulating electrically, and yet a good con- 
ductor of heat. ‘This heating unit is also easily replaced, if 
necessary. A great feature of the utensils is that the heat is applied 
exactly where it is wanted, only a minimum being actually wasted. 

The British Thomson- Houston Co. are not confining their atten- 
tion to cooking apparatus, but are extending it to such articles as 
flat irons, glue pots, coffee percolators, &c. Our second illustration 
depicts the several parts of an electrically heated flat iron, designed 
specially for drying blue prints. It is claimed that the iron main- 
tains an evenly regulated heat for any desired period, and it has 
been found, in practice, that a large blue print can be ironed and 
dried within one minute withou risk of scorching. 
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Fic. 2.—B.T.-H. ELECTRICALLY-HEATED Fiat Inox (showing the 
component parts). 
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Electric glue pots are economical because there is no end 
for the water jacket as used with gas or coal-heated pots. Althoug 
these units are fully capable of standing 10 or 15 per cent. overload, 
it is advisable to use them at their rated voltages. When they are 
so used it is impossible to burn the glue, even if the heat is applied 
for sufficient time to dry it into a solid mass. These pots qu еб 
structed of aluminium, and glue heated in them will not adt е о 
the sides. Like the flat iron, the glue pots аге provided wit E 
placeable heating units and they can be attached to any key socket. 
A uniform temperature of 100°C. is maintained. 
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SIEMENS-SCHUCKERT ALTERNATING-CURRENT 
SERIES MOTORS.* 


BY RUDOLF RICHTER. 
(Concluded from page 372.) 


V.—PowkR FACTOR. 

The voltage in the excitation winding which, together with the 
stray field, forms the inductive component of the motor voltage, will 
be smallest in a motor with concentrated excitation winding and the 
largest possible pole arc, such as Messrs. Siemens-Schuekert's series 
motor, since for a given excitation flux the number of turns on the 
excitation winding will be the least. 


Fia. 43.— DIAGRAM oF CONNECTIONS FoR CompENsaTED S. S. W. 
Serres MOTOR. 


The power factor will be so much the better the higher the speed 
of the motor and the lower the frequency of the current. 

In most cases which occur in practice the power factor is fairly 
high; itis possible to obtain about 0:9 even with a frequency of 50 =. 
Messrs. Siemens-Schuckert’s motor, which has so often been referred 
to already, and which is described on p. 138 of the Elektrotechnische 
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Fic. 44.— TRT CURVES FOR COMPEKSATED SERIES MOTOR SHOWN IN Fig. 43. 


Zeitschrift for 1906, had a power factor of 1, with a periodicity of 
50, and & speed of 600 to 1,200 revs. per min. 

The result is astonishing, and we will, therefore, look briefly into 
the details. To complete the particulare of the motor we would 
remark that this was arranged according to Fig. 48; the short- 
circuit winding K serves to compensate the armature flux, whilst 


Reva. per min. 


50 €0 70 80 90 100 110 190 volts. 
Voltage of Motor. 
Fic. 45.— TEST Curves o£ COMPENSATED SERIES MOTOR SHOWN IN Fic. 43. 
(Power Factor 1) 


the windings E, and E, serve partly to counteract the remainder 
of the armature flux and partly to produce the excitation flux ; one 
of the windings when the motor runs in one direction, the other 
when the direction is reversed. А cross-field is produced by the 
winding h. "This induces an E.M.F. in the short-circuited armature 


* From the Elektrotechnische Zeitschrift. Slightly abbreviated. 


coils, which counteracts the transformer voltage. The motor was 
built as long ago as the first half of the year 1904, and had not at 
that time an arrangement for counteracting the commutation voltage 
at all loads, as described already. 

The curves shown in Fig. 44 give the values of the speed, effi- 
ciency and power factor as functions of the turning moment for a 
constant alternating voltage (110 volts). 

The continuous and dotted lines are for the motor running for- 
wards and backwards respectively. 

Fig. 45 gives the values for a given turning moment (17 mkg.) as 
functions of the motor voltage. The power factor, therefore, re- 
mains 1 at practically all loads. This result is explained by the 
counter action of the short-circuited armature windings. If the 
winding / is so proportioned that the transformer voltage is only 
partly neutralised, then the remainder produces the short-circuit 
current J which displaces the motor current J in the direction ot 
the terminal voltage. The vector diagram (Fig. 46) then changes 
to that shown in Fig. 47. This increase in the power factor would 
be obtained at the cost of the efficiency were it not that the cross- 
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Ета. 46.—Vecror Diacram ғов IDEAL COMPENSATED SERIES Motor, 
WITHOUT TAKING INTO ACCOUNT THE WINDING BHORT-CIROUITED 
ACROSS THE BRUSHES. 


field, which is practically in phase with the short-circuit current, 
exerted a turning moment on the short-circuited armature coils. . 

In order to prove that the increase in power factor of the experi- 
mental motor was not obtained at the cost of the efficiency, the 
curves in Fig. 48 were taken. These show the power factor and 
efficiency of the motor as functions of the voltage in the auxiliary 
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Fic, 47.— VECTOR DIAGRAM FoR IDEAL COM PEN SAT RD SERIES MOTOR, TAKING 
INTO ACCOUNT TH: WINDING Buonr-CiRcUITED AcROSGS THE BRUSHES. 


winding Л at constant terminal voltage and constant turning 
moment (21:5 mkg.). The transformer voltage will be entirely 
neutralised when the voltage is about 170; at lower voltages the 
efficiency remains practically constant, whereas the power factor 
increases; at higher voltages both the efficiency and the power factor 
drop. With 170 volts in the auxiliary winding, the motor ran practi- 
cally sparklessly; with 110 volts the sparking was very slight, but 
with 40 volts it was rather greater than is usually permissible in 
direct current railway motors. We would further remark that the 
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Fic. 48.— INFLUENCE OF SHUNT EXCITATION OF THE AUXILIARY POLE ON 
1HE POWER FACTOR AND THE EFFICIENCY OF A COMPENSATED SERIES MOTOR. 


comparatively low efficiency of 75 per cent. is chiefly to be accounted 
for by the fact that the motor was provided for purposes of experi- 
ment with certain inactive windings, and was not, therefore, wholly 
available for useful work. But for this fact the efficiency would 
have been at least 80 per cent. (With a frequency of 25 =, for 
which the motor was better suited, an efficiency of 82 per cent. was 
measured.) The curves іп Figs. 44, 45 and 48 are shown principally 
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because of the astonishing results which they illustrate. No great 
practical importance should be attached to the increasing of the 
power factor by the incomplete counteracting of the transformer 
voltage; even if the motor runs practically реу for the 
values given in Figs. 44 and 45 (disregarding the last portion of 
Fig. 44 which corresponds to & heavy overload on the motor), even 
then the commutator will be heated by the short-circuit current 
under the brushes. To obtain low commutator losses is, however, 
nearly always the most important condition in designing alternating- 
current commutator motors. 

If the transformer voltage is entirely counteracted (which corre- 
sponded in the experimental motor with a voltage of 170 in the 
auxillary pole excitation winding) then the power factor is still as 
much as 0 92 with the experimental motor (see Fig. 48). Even if the 
power factor should be less than 0:9, owing to comparatively low 
speed and large air gap, it will still be sufficiently high that one 
need not increaseit. Messrs. Siemens-Schuckert do not, therefore, 
counteract tho inductive component of the motor voltage, although 
in the auxiliary winding described in the section ''Starting" they 
have a means of obtaining a power factor of 1 at all loads. 

Fig. 49 shows the auxiliary winding arranged to counteract the 
inductive component of the motor voltage. As before, the active 
part of the auxiliary winding is not arranged under the main poles 
to produce a useful torque, hut it is placed in the cross-field (in 
Fig. 49 under the auxiliary poles which are hatched with dotted 
lines), so that an E. M. F. is induced in it which neutralises the in- 
ductive component of the motor voltage In the diagram which 


Fic. 49.—Dracram оғ AUXILIARY WINDING FOR IMPROVING THE 
Power Factor. 


also shows the excitation winding, the direction of the motor current 
1s indicated by the large arrows. The current flows through the 
excitation winding, over the brushes and through the active part of 
the excitation winding. to the main winding. The small undotted 
arrows indicate the E.M.F.s due to variations in the excitation flux, 
whilst the small dotted arrows which are produced by the cross-field 
when the armature rotates. As will be seen from the diagram the 
transformer voltage in the short circuited armature winding (shown 
by dotted lines) is neutralised by the E.M.F. caused by the arma- 
ture rotating in the cross-field, and an E.M.F. will be induced in 
that part of the auxiliary winding which is under the auxiliary 
poles which will be opposed to the transformer voltage in the exci- 
tation winding, and which, therefore, will neutralise the inductive 
component of the motor voltage if the correct number of turns are 
provided. 

The transformer voltage which occurs in the auxiliary winding 
of the armature, due to the variation of the excitation flux, is 
counteracted by the compensation winding on the stator. 

en the motor is reversed the direction of the excitation flux is 
changed, but the current flows in the same direction through the 
Winding which produces the cross-field, the armature winding and 
16 compensation winding. If the motor has only to run in one 
direction then the excitation winding can be entirely omitted, the 
auxiliary winding on the armature would then serve at the same 
time to produce the excitation flux. In this case the armature 
would revolve in the opposite direction to that corresponding to the 
tion of current and voltage assumed in Fig. 49. 


If the cross-field is produced by a shunt winding, the voltage of 
which is adjustable (as in Fig. 84, for instance), then the inductive 
component of the motor voltage can be counteracted at practically all 
loads, together with the transformer voltage in the short-circuited 
armature windings. 

If the cross field is produced, as in Fig. 17, then a power factor 
of nearly 1 can be obtained without regulation and at practically 
all loads. 

If one compares the power factor in Messrs. Siemens & Schuckert's 
series motor with that of the compensited repulsion motor, one 
obtains the following results :— 

In the compensated repulsion motor the inductive component of 
the motor voltage can only be neutralised at one particular speed— 
neglecting the stray field; this also applies if a Winter-Eichberg 
series transformer is used. In a motor without any stray field 
this speed will coincide with that at which the transformer voltage 
is neutralised. As, however, the stray field has a very considerable 
effect on the inductive component of the motor voltage, a power 
factor of 1 will not be obtained until the speed is higher than that 
necessary to neutralise the transformer voltage. The transformer 
voltage and the inductive component are not, therefore, neutralised at 
thesame speed. With the Messrs. Siemens Schuckert motor these two 
cond tions can be simultaneously fulfilled, and, if regulation is pro- 
vided for the cross field or the arrangement shown in Fig. 17 used, 
they can be fulfilled at practically all loads, which is impossible with 
the compensated repulsion motor. 


SUMMARY. 


Messrs. Sieme:.s-Schuckert employ special means for improving 
the alternating-current series motor, the principal features of which 
we will recapitulate. ; 


1. Starting.—Good starting can only be obtained by providing 
resistance connections between the armature winding and commu- 
tator (good starting meaning the smallest possible current and 
power consumption at starting for a given turning moment and 
minimum commutator losses). These reaistances must be placed 
in the armature slots so that they may be free from damage when 
running and not increase the 1 ngth of the motor (see Ganz & Co. “s 
arrangement and that of the Westinghouse Electric & Mfg. Co.) 
Messrs Siemens-Schuckert also place these resistance connections in 
the armature slots, but in such a manner that they exert a useful 
torque, and so increase the output and efficiency of the motor. 
The connections between the winding and commutator are, there- 
f.re, active armature conductors. This auxiliary winding, which 
should consist of high conductivity material such as copper, for 
instance, increases the output of the motor about 10 per cent. as 
against the usual arrangement without increasing the losses. The 
increase of efficiency is given by equation (24). 

2. Sparkless Running.—In order to obtain sparkless running, 
Messrs. Siemens-Schuckert's series motor is so arranged that a cross- 
field is produced in the neutral zone which induces an E.M.F. in the 
short-circuited armature windings. This E.M.F. counteracts the 
transformer voltage and the commutation voltage. 

There are various methods of кошо this cross-field; two of 
them are especially worthy of note namely, that shown in Fig. 17, 
where the crosa-field is produced by an inductionless resistance or a 
condenser in parallel with the compensation winding, and that 
shown in Fig. 32, or the arrangement where a mixed winding is 
used, one being excited by the maiu current and one by the shunt 
current. These windings are arranged in the stator as shown in 
Figs. 27 to 81, and in such a way that they do not influence one 
another. The arrangement shown in Fig. 17 has the advantage 
that the transformer voltage and the commutation voltage are 
almost entirely neutralised at practically all loads without any 
regulation of the resistance being necessary. But it has the draw- 
back that energy is dissipated in the induetionless resistance. This 
drawback is avoided by employing the mixed winding or the 
arrangement shown in Fig. 82 with which the commuta ion voltage 
in neutralised at all loads and the transformer voltage at any one 
desired load if the shunt winding is not adjustable. 

If this latter is made adjustable, as in Fig. 84, then the trans- 
former voltage also can be neutralised at all loads. 

The arrangements shown in Figs. 27 to 84 represent the methods 
most fovoured by Messrs. Siemens-Schuckert for producing the 
cross-flux, and those which they usually adopt. 


4. Efficiency.—The efficiency of the motor increases, of course, 
with the load when the losses remain constant. The increased 
efficiency is given by the equation, 
| — о 
lug 
where (1+1) is the ratio of the corresponding outputs. 

Б. Power Iactor.—If Messrs. Siemens. Schuckert's auxiliary 


inding i i lies in the 
winding is so arranged that the active part of the same 
rote field (as, for example, in Fig. 49), then a power factor of 1 can 
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The Heating Coefficient.—The heating coefficient, as applied by 
the designer of electrical machinery, 18 expressed by C,-8,.L., 
where t=mean final temperature rise in degrees Centigrade, 
S, coil surface in square centimetres per watt dissipated and 
C, =heating coefficient. The method of measuring the temperature 
of the coil by a thermometer is unsatisfactory. The safer way is to 
determine the temperature by calculation based on the observed 
increase of resistance. This gives the mean temperature through- 
out the coil, and is the method which has been used in the tests 
here recorded. 
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be obtained and the transformer voltage counteracted at the same 
time. For producing the cross-field the same methods are used as 
for counteracting the transformer voltage. 

This arrangement of the auxiliary winding is not, as а general 
rule, employed by Messrs. Siemens-Schuckert, as their series 
motor has a very high power factor in any case, and it appears to 
be better to increase the output by the aux liary winding than to 
improve the power factor (cos ф). 


COMPARISON BETWEEN Messrs. SIEMENS SCHUCKERT'S SERIES 
MOTOR AND THE COMPENSATED REPULSION’ MoTOR. 


1. Starting.— If there are no resistance connections between the 
armature windings and the commutator, then the series motor will 


| 
be just ав good at starting as the compensated repulsion motor. bm m | id 


If a large torque is required at starting, then resistance con- 2 
nections must be provided in each type of motor to ensure small | 99's b bis S | 
current and power consumption and small commuatator losses. | $ 3 5 [LX E: 
Those turns of Messrs. Siemens-Schuckert’s auxiliary armature | + 1,500 ~ 50 E 0°05 EBBENNNEBE m 
winding шоп which the current is flowing че 5 pid i ; Е B P 
armature conduetors, and therefore increase the torque by about о 4 
10 per cent., as against the usual arrangement, without increasing Stn 3 eser NA 
the losses. 2 1.800 $ 80 Š 0-03 

2. Sparkless Running.—In Messrs. Siemens-Schuckert's series | 8 |$ - 
motor the commutation voltage can be neutralised at all loads; | * ? ч 
this is not possible with а compensated repulsion motor. 1,200 3 90 J 002 

In Messrs, Siemens Schuckert's series motor the transformer 2 x 


voltage can be neutralised at practically all loads; this is only pos- 
sible with the compensated repulsion motor at a certain fixed speed. 
In the compensated repulsion motor there also comes into account 
the commutation of the excitation current; this difficulty does not 
arise in the series motor. 


8. Economical Use of the Material.— If we assume that the iron 
is so saturated that the excitation is distributed about the periphery 
of the armature in a sine wave, which is favourable to the com- 
pensated repulsion motor, then, with the same losses, tho output of 
the series motor will still be 35 per cent. the greater. This holds 
good on the assumption that the series motor has the same number 
of poles as the compensated repulsion motor. As, however, Messrs. 
Siemens Schuckert’s series motor can be built with any desired 
number of poles, which is impossible in the compensated repulsion 
motor, the over-all dimensions can be considerably reduced for the 
same losses and in spite of the high output. Where resistances 
are employed which are connected between the winding and com- 
mutator and placed in the slots, the output can be increased a 
further 10 per cent. by means of Messrs. Siemens-Schuckert's 
auxiliary winding. 

4. Efficiency.—As the output of Messrs, Siemens-Schuckert's 
series motor is greater by the amount mentioned in paragraph 8 
than that of the compensated repulsion motor, its efficiency will 
certainly be several per cent. better. E 


б. Power Factor.—By а special arrangement of Messrs. Siemens- 
Schuckert's auxiliary armature winding it is pos:ible to obtain a 
power factor of 1 at practically any speed and any load. This is 
not possible with the compensated repulsion motor, however the 
Winter- Eichberg series transformer may be arranged. 


Juv 90^ 309 10 50» (0% 70° 80° 909 100: 
Temperature Rise in Degrees Centigrade. 
Fro. 1.— Соп, No. 1 SUPPORTED IN AIR. 
Small Coil covered with two layers of tape and varnished. Total surface 9608q. ст. 


The Maximum Temperature.—The ratio of the maximum to the 
mean temperature of a coil varies with its dimensions and design, 
and on the conditions under which it is worked. Very few values 
are over 1:2, and this is consequently a safe figure to employ when 
estimating the maximum temperature of the field coils of fully 
loaded machines. 

The Surface per Watt.—There is а diversity of opinion as to 
what portion of the coil surface should be taken in expressing the 
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THE HEATING COEFFICIENT ОЕ MAGNET COILS.* 


BY G. A. LISTER. 
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Summary.—In this Paper the author gives heating curves obtained on 
magnet coils (1) in air, (2) in position, machine stationary, (3) with 
machine running light, and (4) with macbine fully loaded. The author 
concludes that the iron core bas not much cooling effect, that a metal 
former is slightly advantageous, and that the heating coefficient drops 
considerably with increase of final temperature rise. A number of sug- 
gested values of the heating coefficient are given. 


Temperature Rise in Degrees Centigrade. 
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_ Within the last few years several Papers and articles on the heat- 
ing of magnet coils have been published, f but the work done has 
been mainly in the direction of determining the temperature 
gradients throughout the coil, rather than the mean temperature 
rise, upon which the heating coefficient depends. It was felt, 
therefore, that further experiments on the temperature rise of mag- 
net coils of various types and under various conditions should prove 
useful. By the kind permission of Prof. Kapp I was able to carry 
out a number of such experiments in the electrical laboratory of the 


University of Birmingham. The results of these experiments will 
be found in the following curves. 


001 0:02 003 0°04 0°05 0:06 | 0°07 
Watts per Square Centimetre. 


Fic. 2.— TEMPERATURE RISE or COILS SUPPORTED IN AIR. 
Total Surface. 

Coil No. I. Covered with two layers of tape ae 960 sq. cm. 

Coil No. II. Covered with Mica and ta e e 1,075 sq. cm. 

Coil No. III. Heavily Insulated with Mica and teped 2,530 sq. om. 

Coil No. IV. Wound on Sheet Iron former .. 2,100 sq. em. 


* Abstract of & Paper read before the Birmingham Local Section of the 
Institution of Electrical Engineers, December 12th. 

t E. Brown, “ The Rise of Temperature in the Field Coils of Dynamos,” 
Journal Inst. Elec. Engineers, 1901, p. 1,159; Messrs. Neu, Levine and 
Havill, * The Heating of Magnet Coils, Electrical World and Engineer, 


surface per watt, or the surface to be provided per watt dissipated 
in the coil. My tests show a slight increase in the temperature rise 
when the coil is placed on the core. In view of the fact that the 
temperature rise differs so very little in the two cases, it seems pre- 
1901, p. 56; E. Н. Rayner, “ Report on Temperature Experiments | ferable to consider the total surface of the coil when dealing wit 
нн out at the National Physical Laboratory,” Journal Inst. Elec. the sur:ace per watt, and to use a heating coefficient " which will 
ngineers, 1905, p. 613, combine the effects of radiation, conduction, and convection, 
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Variation of the Heating Coefficient.—The heating coefficient is | 


not constant even for the same machine. It varies with the speed 
and with the load. Since the greater part of the cooling effect is 
due to radiation, field coils follow to some extent the law of Stefan 
that radiation is proportional to the fourth power of the absolute 


temperature. 
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é 10° 2c9 30° 40° 50° 60° 70° 80° 90° 
Temperature Rise in Degrees Centigrade, 
Fic, 8.—HEatine COEFFICIENT OF COILS SUPPORTED IN AIR. 


Total Surface. 
Cail No. I. Covered with two layers of tape 960 sq. om. 
Coil No. II. Covered with Mica aud tape .. 1,075 sq. em. 
Coil No. III. Heavily Insulated with Mica and tared 2,530 sq. cm. 
.. 2,100 sq. cm. 


Coll No. IV. Wound on Sheet Iron ſormer 


Actual Values of the Heating Coeffictent.—The curves, Figs. 1 
to 6, show the variation of the temperature rise with tho watts 
absorbed for various types of coils and under varying conditions. 
In cases where it should prove useful, the heating coefficient has 
also been plotted. 
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0:01 0-02 003 00% 95 об 
Watts per Square Cenlimetre. 
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Fio, 4.— 
10. 4,—TruPEBATURR Rise OF COILS IN Position, MACHINE STATIONARY 
Total Surface. 
S No. IV Wound on Sheet Tron fermer . 2,100 sq. cm. 
cul n B. Mound on Zinc sores 2 .. — 1,815 sq. em. 
f crm r, very 1 ttle cover 8,400 sq. cm. 
Coil No, VIa No former, very little covering 9,400 i om. [ 


Four conditions have been ' i i 
"si йо considered : (1) The coil supported in 
(87 A the coil in place on the machine ik the machine stationary ; 
e running light at normal speed; (4) machine running 

Y loaded at normal speed. 
ret. 188 ишы recorded have been taken from the Papers 
a distinc dye ae In each such case the points are plotted in 


411 


1. Coil Supported in Air. In my tests the coils were su r 
on three points, at a height of from 4 in. to 6 in. above the disk ой 
а table. Four coils were tested in this manner, and the results will 
be found plotted in Figs.1to 8. The actual observations are shown. 
Points obtained from published data are also plotted. Coil 4 is that 
of a 100 B. f. p. motor tested by Mr. Rayner. This was covered in 
2n unusual manner with three layers of varnished cambric and four 
thicknesses of boot webbing. Coils II. and III. gave almost iden- 
tical results. In each case a considerable amount of mica was used, 
and this was covered with tape and varnished. Coil IT. was an 
ordinary field coil, and Coil III. was one belonging to a stationary 
armature of a high-tension alternator. The latter was heavily 
insulated with mica round the embedded portion of the coil. An 
interesting fact is the remarkably small temperature rise of Coil I 2. 
It was identical with I. y except that it was wound with double 
cotton-covered berrited wire. 

2. Coils in Position on Machine—Machine Stationary.— The 
variation of temperature rise with watts per square centimetre is 
plotted in Fig. 4, and two typical heating coefficient curves in Fig. 5. 
Coil I. of Fig. 2 and Coil VI. of Fig. 4 are comparable, being con- 
structed in much the same manner. At a temperature rise of 50°C. 
Coil VI. shows 10 deg. greater heating than Coil I. This must be 
partly due to the fact that Coil VI. is considerably larger than 

il I., and also to the general tendency of coils which are made to 
fit loosely over the core in the usual manner to show a slightly 
greater temperature rise when placedin position. Also, tests on Coil IV. 
are plotted in both figures, and the curves show that at 50°C. the 
coil heats about 8 deg. more on the core than when supported in air. 
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Temperature Rise in Degrees Centigrade. 
Fro. 5.—HEATING COEFFICIENT or Coms IN Posrrion, MACHINE STATIONARY. — 


Total Surf oe. 
Cil No, V. Wound on Zinc f. rner Ps 1,815 tq. cm. 
Coil No. VI. No former, very little covaring 3,40) sq cm. 


This coil is wound on a special former, the end plates of which pro- 
ject inwards about } in., thus leaving a clear but practically unven- 
tilated space between the main part of the former and the oore. 
Coils I.) and 6 also show slightly greater heating when placed in 
position on the core. In all cases, however, this increase of tem- 
perature rise is small, and the results justify the system of basing 
the heating coefficient on the total surface of coil and former. 

Coil V. shows the least heating. It was the smallest coil tested, 
and was wound on а гіпс former fitting very closely to the core. 
Coil VI. (without former) was practically only in contact with the 
core at the corners. Coil УТ. was wound with larger wire than the 
generator Coil VI.a, and the results obtained show that the heating 
coefficient does not depend on the size of the wire. The curves also 
show the tendency of large coils to heat more than small ones. 


(To be concluded.) 


STOBAGE BATTERIES AND THEIR ELEOTROLYTES.* 


BY R. W. VICAREY. 


Summary.— The author deals with the lead accumulator from the manu. 
facturing point of view, as apart from laboratory experiments, Stress is laid 
upon troubles due to ammonia when nitrogen plays a part in the forma- 
tion, and experiences due to nitrogen compounds are related. Finally, the 
author claims to have discovered a new irreducible sulphate of lead, and 
discusges the effect of certain impurities on current-density in formation. 


Until very recently the manufacture of the storage battery plate 
was к сы out in 885 works by rule of thumb. As soon as the 
original inventor of the process had completed his laboratory experi- 
ments and handed them over to be reproduced on a large + y in 
practice troubles and unforeseen irregularities began. Buc the keen 
competition has brought about a state of great uniformity so that acom- 


* Abstract of a Paper read before the Faraday Society, December 11th 
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ison of price lists of the principa] makers shows that there is very 
ttle to choose between them. ; 

As regards the lead cell, it is needless to point out how troublesome 
to manipulate lead is in electrochemical work. Until very recently 
it had not even been possible to deposit it satisfactorily, although 
after all these years there seems to be hope of this at least being 
accomplished. Unfortunately, the use of such things as lead salts, 
sulphuric acid, and other materials, mustin time introduce impurities. 
But still greater uncertainties are due to the carelessness of 
employés: the following are personal experiences :— A carpenter 
repairing an acid tank will drop a brass screw into the acid and leave 
it to tell its own tale; a labourer will carry acid in iron pails or will 
empty one acid into a tank of different acid; a wireman will file, 
solder or repair cable leads over cells or acid tanks. 

The ideal accumulator works should be erected on carefully- 
chosen ground away from all manufacturing centres— f. e., as far in 
the open country as railway facilities for transport of goods, in and 
out, will permit. | 

It will be gathered from my previous Paper that ammonia plays 
a.very important part in accumulator practice by causing irregu- 
larities. Nitrogen, combined with either oxygen or hydrogen, must 
always be looked upon as a subtle enemy. Now several processes 
of manufacture, both chemical and electrochemical, make use of 
nitrogen in the preliminary treatment of the plates, in the shape of 
nitric acid, nitrate salts, nitric peroxide and the nitrogen invariably 
remains in the plates to be dealt with subsequently, usually in a 
sulphuric acid bath of various densities. D. TAN 

Nitrogen appears to be capable of repeated and unlimited oxidation 
and reduction; for instance, if we have a sulphuric acid solution 
and add to it known quantities of nitrates or nitric acid under 
certain conditions the current may reduce the whole of the nitrogen 
compound present to ammonia, which, of course, combines with the 
sul Мен &cid to form ammonium sulphate. Оп the other hand, 
under different conditions the nitrogen may be oxidised to nitrite, 
and subsequently to nitric acid. Thus ammonia appears at the 
negative or spongy plate, and the nitric acid or nitrates at the positive 
or peroxide plate. 

The most striking effect appears to be, in the case of ammonia, a 
serious loss of original capacity in the negatives; and in the case of 
the nitrates an excessive growth of the positives. It may be thought by 
some that both effects would appear simultaneously, seeing that the 
nitrogen is capable of undergoing alternately oxidation and reduction. 
It unfortunately does not so happen in practice for some reason not 
yet ascertained. 

It might be urged, why use nitrogen compounds at all, seeing the 
possible dangers its non-elimination can lead to. But it must be 
remembered that this element is the best agent we have for assist- 
ing in the oxidising process of the positives; and that it has also 
the very attractive property of causing the'plates to acquire a good 
rich colour, besides effecting economy in production. 

Makers use nitrogen in some form or other in their processes, in 
view of the advantages gained, and are justified in doing so, but it is 
absolutely imperative that they adopt means by which they can 
ensure its total elimination before the plates are considered finished 
and out of their control. | 

It will be of interest to give some of the peculiar experiences to 
be met with in works, and directly traceable to nitrogen, although 
accelerated more or less by other impurities. I know an extreme 
case in which instead of giving a six hours’ discharge at normal 
rate the cells gave out in 20 minutes. This, which appeared on the 
first test after the formation process, was repeated at intervals with 


many batches of newly-made plates, and after much experimental | 


work was capable of being attributed to the presence of nitrogen 
compounds. Another common experience again attributed to 
nitrogen is that of an unusual fall in specific gravity during dis- 
charge, with failure to rise correspondingly in the succeeding charge. 

In works that deliberately use nitrogen compounds, the following 
experiences are met with, in addition to those cited above: (1) A 
very excessive shedding of PbO, appearing periodically; (2) an 
abnormal heating of the forming electrolyte—that is to say, if the 
average forming temperature is 25 to 80°C., it may suddenly run up 
to even 100"C.; (3) heavy deposits of spongy lead, generally on one side 
of the negative plate or dummies, sometimes on both, such deposit 
being sufficient to cause short-circuits ; (4) abnormal growth or expan- 
sion of the positives during formation. Now I have come across 
plates measuring 13in. by 14 in. which have grown in one forma- 
tion as much as 15 in. high and nearly 1 in. long, the duration of 
such formation being a little under 40 hours at a current-density of 
0:008 ainperes per square centimetre of developed surface. Some 
of these plates, instead of being melted down, were put up for ex- 
perimental testing, and in three such cells, each containing seven 
plates, discharged at a high rate (14 hour), the positives grew verti- 
cally atin, in five weeks without breakıng, bursting, or even buck- 
ling, whilst in three other cells discharged at a low rate (i. e., nine 
hours), the growth was only 12 іл. vertically in the same time, and 
the plates buckled and broke. The formation of a very troublesome 
and obstinate sulphate of lead often gives serious trouble. This 
particular sulphate is not capable of either oxidation or reduction ; 
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that is to say, when making Planté plates, if this sulphate once 
develops during the first oxidising process it resists all attempts to 
decompose it in subsequent reversals. 

I have analysed some samples of this sulphate and found them to 
agree with analyses made by an independent chemist. The com. 
pound may be termed a hemibasic sulphate 2PbSO,.PbO, whose 
molecular weight is 829, and which contains 74°9 per cent. of lead, 
80:7 per cent. of lead oxide, and 19:8 per cent. of SO,. 

The most common of other impurities may be said to be iron, 
which accelerates the deleterious action of nitrogen compounds to 
an alarming degree. Unfortuvately iron appears in small quantities 
in very nearly all natural waters, in almost all samples of sulphuric 
acid, in all samples of lead oxides, used for pastes, in a large majority 
of samples of rain-water, and in most so-called distilled waters, 
taken from the steam boiler in use on the generating plant. 

Although there are many impurities other than iron and nitrogen 
having deleterious effects on storage batteries, it is principally my 
intention to deal in this Paper with only these two most common 
impurities. We will proceed to consider their effect on current- 
density of formations, a matter that has not nearly sufficiently been 
experimented upon by makers Different electrolytic reactions 
take place side by side on the prepared surfaces of the electrodes, 
and in [proportion to the current density adopted the process may 
be either an oxidising or a reducing one. Oxidation is most facili- 
tated by concentrated solutions and ‘low current-density at the 
positive, whilst reduction is facilitated by concentrated solutions 
and low current-density at the negative. High current-density and 
dilute solutions do not assist either oxidation or reduction at the 
respective electrodes, for it is possible that the substance which is 
reduced at the negative may be oxidised at the positive, and the sub- 
stance which is oxidised at the positive may be reduced at the 
negative, and when this happens the two active opposing currents 
neutralise each other, with the result that no work is done internally. 

Now, I find by practice and repeated experiments that both 
ammonia and iron have several oxidising values, and by experi- 
menting with pure sulphuric acid of specific gravity 1:900, and 
varying percentages of iron sulphate, that the electrolytic reactions 
are seriously affected thereby. In one experiment made four volta- 
meters were arranged in series using strips of pure platinum as 
electrodes, and the electrolyte containing 0°001, 0:01, 0-1 and 1:0 per 
cent. of iron and ammonia respectively. 

In view of the very different behaviours and nature of products 
when concentration of electrolyte and current-density are varied, I 
would suggest the following simple experiment : Take pure metallic 
lead plates and immerse in baths containing sulphuric acid of, say, 
1:100 specific gravity, and varying percentages of nitric acid or some 
nitrogen salt. If a series of such experimental cells be subjected 
to a fixed current-density for a fixed number of hours, and the 
positive plates carefully watched, very different behaviour will be 
noticed in the different cells, some cases producing a copious supply 
of peroxide of lead, such peroxide precipitated as fast as it is 
formed ; others producing no precipitate but very nearly the same 
quantity of peroxide of lead, strongly adherent; other cases pro- 
ducing peroxide, very much intermixed with a sulphate of lead ; 
and, finally, if the percentage of nitric acid be high (say about 2 per 
cent.), nothing being produced but white sulphate of lead with 
scarcely a trace of peroxide intermixed. This experiment should be 
also carried out by using a series of cells of the same concentration 
throughout, but a different current-density for each, when the results 
obtained will be ] viis] the same. It is evident that there is in every 
case а current-density most suitable for every existing condition. — 

In the early days of the Epstein type of plate, which I believe is 
still being manufactured with success, ammonia and ammonium 
salts in combination with potassium, sodium, aluminium and cal- 
cium salts were used very plentifully in the process of manufac- 
ture. But in 1891 it was accidentally discovered that better plates 
were obtained by avoiding the use of such salts in the forming 
bath, and no doubt many similar cases experienced could be quoted. 

But when, as I shall show later, one can find actual proofs of 
batteries having been started with electrolytes containing only 
small percentages of ammonia and iron, and subsequently doubling 
and even trebling the quantities present in less than the first year's 
working, then it is time that manufacturers should do their utmost 
to bring the fi saad of failure upon the shoulders of the right 
person, and to do this they must first adopt such methods in their 
own works that there will be no possibility of failures being ascribed 
to failure on their part to eliminate all dangerous impurities. 


mE DISCUSSION. 

The discussion was opened by Mr. H. L. JOLY, who said he 
thought that such a Paper should be a crystallised embodiment of 
careful experiment and theory, but the present Paper appeared to him & 
colloidal mass of hints, generalities and unfinished research. Taking 
the Paper page by page he found that the author bewailed the ignorance 
and carelessness of battery makera, and quoted figures intended to show 
the uniformity apparently prevailing in the accumulator trade. Mt. . 
Joly thought that for many years nearly every accumulator factory 


boasted of a Reichsanstalt of its o wn, and that the uniformity was apparent 


only in the failures of the.“ inventions,” issued from the laboratories, to 
reach a healthy commercial stage. Price varied, for certain cells of a 
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given capacity in a standard container and given weight, between 
64d. and 1s. 8d. The reference to careless workmen showed forcibly 
the need to educate the men, and if they were refractory to in- 
telloctual training to keep over them a foreman with keen eyes, and 
who would not hesitate to dismiss the offenders. Over-forming has often 
caused greater trouble than under formation. The advice to remove 
to the country for pure air and simple life was a counsel of perfec. 
tion; works could not be erected near heaven and benefit by cheap 
rates of transport, besides which everybody was now removing to the 
country to escape rates rather than impurities in the atmosphere. 
The author saw in ammonia the greatest incubus that ever beset accu- 
mulator manufacture, and yet, аз he says, the question has not yet been 
thoroughly investigated. Why, therefore, not refrain from considering 
the case against ammonia as proven before placing on record indis- 
putable scientific evidence thereof ? ове formed alarge part of our 
atmosphere, and it happened to be useful in many respects. Its com- 
pounds were easily detected, and with care their introduction in cells could 
be prevented. The author had quoted some erratio results which 
he attributed to nitrogen compounds, but he expected us to receive this 
statement without giving us any details as to the cells, their history, &c., 
and we oould not discuss his opinion any more than accept it implicitly, if 
he meant that such trouble was due to spontaneous absorption of atmo- 
spheric impurities by the eiecttolyte. Coming, now, to the vital question 
of sulphate, Mr. Joly said that he had examined microscopicali many 
plates for the presence of sulphate or sulphates, and he thought it a 
difficult matter to collect enough from one plate for satisfactory analysis ; 
collecting from various plates would introduce varying conditions, and 
if the author's theory was correct could hardly be accepted. He would 
much like to see the actual crystals of this so-called hemibasio salt and to 


hear more, not about the trouble it caused, but about its physical charao- 


teristics, density, crystallography, solubility, &c. He thought tbat this salt 
might be a mixture of ordinary PbSO, and Kuhn's sulphate PbSO,PbO, 
which was originally obtained by digesting PbSO, with ammonia, 
and wondered whether through some lapse of memory the author had not 
inadvertently mixed up his experimental sulphates. Regarding the 
voltameter tests: the gas analysis study of the oxygen efficiency of the 
accumulator had already been done by Dr. Rokotnitz, with lead electrodes, 
not platinum, and as nobody would dream of using platinum as an 
auxiliary electrode on accumulator research, he thought figures obtained 
by the Rokotnitz method would be more valuable than those given here by 
the author. The tendency now was to abandon the delicate mercury 
electrode, and even cadmium, to use the spongy lead test plate, much 
more consistent in the results, and capable of immediate interpretation 
by ordinary battery workers without scientific training. It was therefore 
à pity that the author, as a man of practical achievements, should have 
used platinum, and moreover, given sach scant information about his 
voltametric measurements. Had he used lead plates the analysis of the 
gases evolved would have proved of some interest and perhaps helped to 
further the author's theory. Perfect purity would be а luxury, but we 
could hardly picture a trust of accumulator makers, selling certified pure 
acid and water and keeping a watch on the atmosphere of their client’s 
battery rooms, to facilitate their fulfilment of maintenance contracts. 


—— — PET — — — 


ALUMINIUM ELECTROLYTIC CONDENSERS.* 


BY О. M. CORBINO AND 8, MARESCA. 


The elementary facts on this subject are as follows: On connect- 
ing a battery to a sulphuric-acid voltameter, the anode of which is a 
plate of aluminium and the cathode of some other metal, the current 
is initially large, but rapidly decreases, and falls ultimately to a very 
small quantity which persists. On reversing the battery, so that 
the aluminium plate becomes the cathode, a current of the original 
large amount is immediately established, and persists at that value. 
On reversing the battery again to its original sense the current has 
only the very small value to which it fell in the first case after long 
connection. The plate when in this condition will pass large currents 
readily as a cathode, but resists almost completely the passage of a 
current in the opposite direction—4 e., when it is an anode. These 
effects are attributed to the presence on the plate of a thin film of 
very high specific resistance. With an E.M.F. applied in one 

non this acts as the dielectric of a condenser between the 
aluminium plate and the electrolyte, and has a very large capacity ; 
ut under an E.M.F. in the other direction the current passes readily. 

The authors describe a long series of experiments on such a plate 

9 ш view of its use in practical engineering as a rectifier of 
alternating currents, ‘The process of bringing a plate of aluminium 
into this condition is termed its formation, and the plate is then 
said to be formed. An untreated plate is called a virgin plate. 

в e general arrangement of the experiments is shown in the 
amie The voliameter V is connected to the fonning battery 
The Gba reversing switch, S, a resistance, R, and an ammeter, A. 
b e ion of the battery is stopped and the voltameter discharged 
H closing K. By closing K, at the instant before K, the-discharge 
dianken ed on the shunted galvanometer G; Keys K; K, arə 
ached to &conimon lever, so as to be closed nearly simultaneously. 

| results obtained may be summarised as follows: 
"es plate 250 sq. cm. was formed under a pressure of 80 volts 
^ 20 per cent. solution of the double. tartrate. of Na and K. 


. The initial currgnt was 8:5 amperes, which fell steadily to 1 


* Abstracted from Il Nuovo Cimento. 


ampere in 90 seconds, and after some hours to 0'017 ampere, at 
which it persisted. 

2. A plate cannot be formed in solutions of nitrates, carbonates, 
acetates or metallic hydrides. It can be formed in sulphates under 
tensions of less than 80 volts. It can be formed in a tartrate solution 
under tensions much above 150 volts, and the authors employ a 
20 per cent. solution of the double tartrate of Na and K. Under 
excessive pressures the dielectric film breaks down with heat and 
luminous sparking at many points. The metallic radicle, as well as 
the nature of the cathode, make no difference. The acid radicle 
alone is important. | 

9. A plate formed, insulated and connected to an electrometer 
loses its charge rapidly at first; 75 per cent. in the first 10 seconds, 
but some charge can be detected 10 minutes afterwards. 

4. A formed plate permits a reversed current to pass by perfora- 
tion of the film at many points, not by ita general destruction. The 
punctures are sealed instantly the tension is again reversed. The 
perforations are visible as spots surrounded by white arborescence. 

5. The value of the charge found on a plate discharged at the 
instant the forming battery is disconnected is somewhat irregular, 
but, roughly, is constant for all pressures, differing, however, with 
the condition of the surface A surface having a specular polish dis- 
charges about 12:5 microcoulombs per square centimetre when com- 
pletely formed. Roughly scoured with emery it discharges about 
19 microcoulombs. It is concluded that the thickness of the film is 
proportional to the pressure of formation. 

6. Discharges of a plate at pressures less than that used in the 
formation showed the capacity of the film to decrease with the 
tension, but less rapidly'as the tension is diminished. The capacity 
of a given plate is nearly constant for all tensions less than about 
one-half that of formation. 

7. A voltameter having as electrodes a formed plate, and either a 
virgin plate of aluminium or a plate of some other metal, acts, if 
properly connected, as an ordinary condenser for unilateral oscil- 

lating currents. 

Such (a voltameter 

7 ||| was connected in 

series with an in- 

k ductance to the ter- 

- minals of an arc 

lamp, as in Dud- 

dell's experiments, 

with the following 
results :— 

(a) A musical 
note was obtained 
the pitch of which 
could be raised, by 
shortening the arc, 
to a certain maxi- 
mum, correspond- 
| ing to the condi- 
tions of resonance. A plate of 800 sq. cm. formed at 140 volts with 
an inductance of 6:0 milliheurys gave a maximum frequency of 440; 
and the figure for the capacity calculated from these figures—viz., 
28 mfd.—agreed with that obtained by direct measurement on 
formation. TE 

(b) The alternating tension sometimes exceeded the direot ten- 
sion of supply on which it was superimposed, so that the tension on 
the formed film was reversed in sign and the film perforated. When 
this happened the current in the arc ме in one case 0'2 am- 
pere) the current from the external supply; and the E. M. F. between 
the terminals of the inductance exceeded tho tension of the supply. 

(e) Using two formed plates as electrodes the pitch of the note 
was much raised. Such a voltameter is a cell into which a positive 
charge can freely pass from either plate, but from which it cannot 
escape, except by conduction of the dielectric film. Under an alter- 
nating current it will accumulate a certain positive charge, corre- 
sponding to the pressure employed, and will then behave as an 
ordinary (leaky) condenser with a capacity half that of one plate. 

(d) The discharge from a singleformed plate is a periodic, and its 
impulsive effect on a galvanometer is increased by putting an induc- 
tance in series with it. DES | 

8. A formed plate withdrawn from the liquid, dried, and placed in 
mercury forms an ordinary condenser of a capacity about two-thirds 
of that measured on formation. Its resistance measured in two 
directions is different. It may stand pressures up to 25 volts 
depending on the pressure of formation. . 

AN The film formed at low tension on a plate having а реса 

lish materially changes its behaviour in reflecting ght. 2 at 

ormed at high tension is of uniform thickness, shown by perfect 

i ity of colour. | 
S dor OL Abe hypothesis that the dielectric constant of the film is 
about five, it is calculated that the film formed under 80, volts is 
about 10-9 em. thick, and under other pressures in direct proportion. 
When this flm is charged ‘to 80 volts the electrostatic fie 1 5 
8х 10% volta per mm., and the mechanical pressure about 2,00 


atmospheres. 
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The first of the Series of Sheet Tables of Statistical and Engi- 


` neering Data relating to Electricity Supply Undertakings of tho 
with The Electrician” 


THE PARLIAMENTARY SESSION OF 1906. 

Whether due to accidental causes or to the inevitable 
result of the advent to power of a new Government, it is 
difficult to say, but it cannot be denied that the Parliamentary 
session of 1906 has not been one to create enthusiasm in 
those engaged in the electrical industry. So far as Private 
Bill legislation is concerned the result has been most disap- 
pointing ; whilst no serious attempt has been made to effect 
amendment of the Electric Lighting Acts; 1882 and 1888, the 
need for which we have pointed out and advocated for many 
years. 

To deal, in the first place, with Private Bills, it is clear that 
in no recent year have politics played such an important 
part, a state of affairs much to be regretted. A Select Com- 
mittee of the House of Commons is not, perhaps, the best 
tribunal to investigate the merits of an electrical project. It 
has hitherto, however, ban the usual practice to allow private 


Bills which. have been, imgreduced and read a first time to go 


before a Committee. [tis very unusual for a Bill to be rejected 
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on second reading, and when this has occurred it has been on 
some important question of principle affecting the public 
generally. Promoters and their engineers go to great trouble 
and incur considerable expense in preparing their schemes, which 
they anticipate will be considered on their merits. During 
the past session there have, however, been instances in which 
this salutary rule has been departed from; there have been 
cases in which members of Parliament have been induced by 
the municipal authorities of their constituencies to exert their 
influence in order to procure the rejection of some good 
schemes and the modification or abandonment of others 
without any consideration of their intrinsic merits. It is to 
be hoped that means will be provided for eliminating this 
mischievous element; for example, by a readjustment of the 
rules of the House so that every private Bill should at any rate 
be considered by a Committee, and full weight given to the 
arguments in its favour in an unbiassed manner. A glaring 
case in this connection was the Bill of the Lancashire Electric 
Power Co. This power company, one of the first to be incor- 
porated, was only empowered to supply electrical energy in 
bulk to authorised distributora, a narrowing down of its field 
of operations which has been held responsible for the slow 
progress made hitherto, An endeavour was made to bring 
the company's powers more into line with those possessed 
by the majority of other power companies, and with that object 
in view the company sought authority to supply electricity to 
railway companies, canals, light railways, tramways and power 
users, with the consent of any authorised distributor con- 
cerned, but subject to an appeal to the Board of Trade 
should such consent be unreasonably withheld. Nearly 70 
Lancashire local authorities opposed the Bill, opposition which 
the company was quite prepared to fight before a Committee. 
To prevent this, however, the mombers of the House of Com- 
mons for practically all the districts affected were provailed 
upon to “ block” the Bill, so that it should not go before a Com- 
mittee. The Bill was, therefore, suspended, and would have 
remained so until the end of the session had not the promoters 
held a conference with the local authorities, who then dictated 
the only terms upon which they would allow the Bill to go 
forward, and these were the deletion of every proposal in the 
Bill with the exception of the reference to railways. For 
similar reasons concessions were made by the Newcastle-upon- 
Tyne Electric Supply Co. and the County of Durham Electric 
Power Supply Co., whose Bills raised interesting pointe con- 
cerning the development of electricity supply, but were ulti- 
mately allowed to go through unopposed when the demands 
of the local authorities had been met. Due, also, to this atti- 
tude on the part of municipal authorities was the rejection by 
the House of Commons of the Additional Electric Supply Bill, 
which sought to supply London railway and canal companies 
with electric power, and the suspension and subsequent with- 
drawal of a number of other electric power Bills for London, 
leaving only that of the London County Council to be con- 
sidered by a Committee. 

The feature of the session was, of course, the controversy 
over the right to supply electricity for power and industrial 
purposes in Londonand the suburban areas. But for a fortuitous 
“ircumstance—from the municipal point of view—the Bill of the 
Administrative County of London & District Electric Power Co. 
Would have been passed last year, and much money and time 
would have been saved as it would have obviated going over the 
tame ground this year. As it wae, a Committee of one of the 
strongest municipalty-{nclined Governments found itself unable 


lo endorse а scheme put forward. by the London County Council, | ‘Tramways Go., which has 
and went so far as to recommend the Administrative Company's contact system. The North 


Bill as being conceived on more scientific lines ; yet it took up 
the anomalous attitude of reporting against the latter being 
allowed to proceed until the London County Council had had 
an opportunity of preparing a more comprehensive scheme. 
And so for the third year in succession we have, presumably, to 
go through all these proceedings again and hear the old argu- 
ments repeated for none but political reasons. 

The most important and interesting of the remaining electric 
power Bills was that of the Cumberland Electricity & Power 
Gas Co., which, by reason of the nature of the area scheduled, 


| met but little opposition from the local authorities. The com- 


pany agreed to purchase the only municipal works in the area— 
viz., that of Whitehaven, and easily came to terms with the 
few other opponents. The interest in this scheme lies in the 
use of waste gases from blast furnaces (of which it is estimated 
that 60,000 H.P. run to waste annually) to drive gas engines 
for producing electrical energy, the first practical proposal 
of the kind in Great Britain. Reference has already been 
made to the Newcastle and Durham Bills, which will facilitate 
the consolidation of electric power interests now going on 
in the Tyneside district, and the only other Bill is that of 
the Shropshire, Worcestershire & Staffordshire Co., to which 
there was considerable opposition, which was compromised in 
Committee before the House of Lords and was unopposed in the 
House of Commons. In this case most of the opposition was 
concentrated upon the financial proposals of the promoters, but 
the stringent conditions imposed by the House of Lords 
amply met the points raised. In addition to giving an 
extension of area, the Bill increased the capital powers and 
gave various minor powers essential to more efficient working. 
The capital powers involved in the electric power Bills de- 
posited were some £12,000,000, in addition to the extra 
capital which would have been required by the London supply 
companies and which could be raised under the articles of 
association without Parliamentary sanction. The Bills sanc- 
tioned, however, only aggregated £2,050,000 in new capital. 

The traction Bills contain several points of intorest. Twonew 
companies were incorporated, viz., the Macclesfield & District 
Tramways Co. and the West Yorkshire Tramways Co. The 
latter is the more interesting proposal of the two, for it 
has the rare distinction of having asked for and secured with- 
out serious opposition, running powers over some municipal 
lines, a result probably influenced by the experience 
gained since the famous Newcastle dispute. An unusual pro- 
vision in this Bill, and also in the Macclesfield Bill, is the period 
of 45 years for the purchase of the undertaking. The capital of 
the West Yorkshire Company is £120,000, and that of the 
Macclesfield Company £135,000. | 

After many years, the London County Council have 
succeeded in passing through Parliament their proposal to run 
tramways over Blackfriars and Westminster Bridgos and along 
the Embankment. Tho Embankment lines have been com- 
pleted and are alroady open for traffic, but Blackfriars Bridge 
must be widened before the entire scheme can be completed. | 

A disagreement between Edinburgh Corporation and the 
company running the cable tramways in that city was caused by 
a proposal of the former to construct a short length of electric 
tramway in the centre of the existing cable system and to 
compel the company to work it under the terms of the existing 
lease. A House of Lords Committee, however, passed. the 
line on the condition that the Corporation should work it by 
electricity, or the company by cable traction. Another interest- 


ing Bill was that of the Folkestone, Sandgate and Hythe 
decided to adopt the Dolter surface 


West London Railway, sanctioned 
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in 1899 between Cricklewood and Marble Arch, is now extended 
at its southern end to Victoria, and, with a responsible firm of 
contractors interested in the line, there is every prospect of its 
being put in hand almost at once. An extension of time for 


the construction of the tube railway under the Tyne between 


North and South Shields was granted, but the London Outer 
Circle Railway, proposed to be worked on the single-phase 
system, was rejected. | | 

After two or three unsuccessful efforts, the London County 
Council were fortunate in obtaining sanction to their proposal 
to authorise the London Borough Councils to borrow money 
under the Electric Lighting Acts for the purpose of wiring 
consumers’ premises and hiring out fittings, motors, c. 
Curiously enough, the Hackney Borough Council obtained the 
same authority in a Bill of their own. Another interesting 
Bill was that of St. Pancras Council, who, we are pleased to 
record, succeeded in obtaining powers to acquire land com- 
pulsorily for generating worksand to free them from liability for 
actions for nuisance, &c. 

In a few cases a conflict arose between municipal authorities 
owning tramway systems and railway companies who wished 
to run motor omnibuses to facilitate their own traffic. For 
obvious reasons, the municipalities triumphed. 

So far as public Bills are concerned the legislative output 
directly affecting the electrical industry is practically nil, the 
only measure which became law being the Wireless Telegraphy 
Act, which extends the 1904 Act until December 81, 1909. 
There are, however, two or three Acts which will affect the 
electrical industry as well as other branches of trade and 
industry in the country. These are the Trades Disputes, the 
Workmen's Compensation and the Preveution of Corruption 
Acta. 3 

The Supply of Electricity Bill was introduced at such an 
advanced period of the autumn séssion that it is difficult to 
understand what object could have been served by bringing it 
in one week and withdrawing it the next. At all events, it is 
clear that it was not intended to put what could have been 
easily made a very useful measure on the Statute Book. The 
public journals supporting the Government denounced it as “a 
most reactionary measure,” favouring trusts and monopolies. 
Local authorities also criticised the Bill adversely, and it was 
finally withdrawn by the minister in charge of it. 

A Bill slightly amending the Light Railways Act of 1896 
and making it permanent was introduced by the Board of 
Trade and read a first time in the House of Commons, but 
nothing more was heard of it. 

The Workmen’s Compensation Act, which extends and con- 
solidates the law relating to workmen, will benefit a large 
number of workers who have hitherto been without the right 
to compensation for injuries. It is computed that about 
6,000,000 additional workers will be brought within the scope 
of the Compensation Act. This fact alone is sufficient to have 
an important bearing upon the industrial situation, as manu- 
facturers and employers will find their obligations greatly 
extended and they will be compelled to insure against or to 
provide funds for many contingencies and accidents which 
they have not hitherto been asked to cover. 

The Prevention of Corruption Act is an instance of useful 
and healthy legislation affecting the public in general, and we 
wish we could give a similar welcome to the Trade Disputes 
Act. This measure was originally introduced to neutralise 
the effect of the decision of the House of Lords in the Taff 
Vale case, but it is scarcely necessary to remind our 
readers that in its passage through the House of Commons 
the scope of the Bill was extended in deference to the 


views of the Labour Party. The House of Lords made 
certain amendments, including one which required picketing 
to be carried out ‘‘ peaceably and in a reasonable manner”; 
but as the House of Commons disagreed with the amend. 
ments the Bill was ultimately passed in practically the 
form in which it left the lower House. Those who are 
opposed to this vicious form of sectional or class legislation 
may see consolation for the future in the fact that employers 
can also unite and form unions in defence of their rights and 
interests; and this they will undoubtedly do if the labour 
leaders exhibit any desire to make an unreasonable or unfair 
use of their extensive powers, or to dictate unreasonable terms. 
We fear, however, the only effects of the new Act will be to 
create industrial strife, to introduce friction between employers 
and employed, and to check industrial progress. 

Some misconception arose on the part of promoters of 
tube railways as to the possibility of any such Bills being 
dealt with this session, and consequently there was only one 
Bill deposited, viz., the Hammersmith, City & North-East 
London Railway. In spite of the fact that the Royal Commis- 
sion on London Traffic issued its main report last year, no 
action has been taken by the Government to carry out any of 
its recommendations. It was decided to suspend this until next 
Session. Bearing on the recommendation of the Traffic Com- 
mission that a Traffic Board should be appointed, Sir JOHN 
Dickson PovNDERn, one of the Commissioners, introduced a 
Bill establishing such an authority, but it went no further than 
first reading. Many questions were asked in Parliament 
concerning traffic matters in London, but the invariable reply 
was that the Government found the proposals of the Com- 
mission's report too far-reaching to enable them to determine 
upon a course of action this Session. 


ON THE ELECTRIC RADIATION FROM BENT 
ANTENNE.* | 


BY J. A. FLEMING, D.SC., F. R. S. 


Summary.—After discussing the reasons for the unsymmetrical radia- 
tion of a bent oscillator, the author describes quantitative experiments 
with such antenne. In the case of antenne partly vertical and partly 
horizontal (f~ shape) the directive effect is found to increase with the ratio 
of horizontal part to vertical part (down to a certain limit), The direc- 
tion of minimam radiation is at an angle of 105 deg. to 110 deg. to the 
antenna. This minimum is much more marked if the upper part of the 
antenna slopes downwards instead of being horizontal. 


The author first referred to a Paper read to the Royal Society in 
March last by Mr. Marconi on Methods whereby Electric Waves 
may be Mainly Confined to Certain Directions,” t and to his own 
note read at the same time and published in revised form somewhat 
later on, The Theory of Directive Antenne, or Unsymmetrical 
Hertzian Oscillators. Mr. Marconi showed that if a vertical 
radiator earthed at the lower end was bent over so that a short part was 
vertical and a much longer part horizontal, it radiated less vigorously 
in the direction in which the free or insulated end pointed than in 
the opposite direction. The author had shown mathematically 
that this difference depended upon the ratio of the wave-length of 
the radiated wave to the distance between the radiator and receiver, 
as well as upon the ratio of the lengths of the horizontal and vertical 
parts of the antenna. Mr. Marconi had operated with waves of 
about 150 metres wave-length, but it appeared desirable to test the 
theory and the expressions given by the author for the electric and 
magnetic force round such a bent antenna by making experiments 
with shorter wave-lengths and correspondingly shorter distances. 
The Paper is accordingly occupied with an account of experiments 
made during the past summer in the quadrangle of University 
College, London, with radiating antenne consisting of wires 10 ft. 
or 20 ft. in length, bent in various ways, receiving at distances vary- 
ing from a few yards up to 140 ft. or so. 

J d 

* Abstract of a Paper read before the Physical iet y. 

+ The Electrician, Vol. LVII., p. 100 А f У 


f Proc. Roy. Boe, A; Vol LXXVHL, 1906, p. 1, The Electrician, 


vol. LVII., p. 455. 
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It may be convenient in the first place to explain generally and 


briefly the reasons for the unsymmetrical radiation of such а bent 
oscillator. | 

a pair of rods terminating in spark-balls to be placed 
with the balls in apposition and the rods in one straight line. It is 


obvious by reason of symmetry that this radiator must radiate 
equally in all directions which have the line of the rods for an 
axis. If, however, the rods each have a bend made in them so as 
to make an oscillator resembling in shape three sides of a rectangle 


(see Fig. 1) then the symmetry of radiation is destroyed. 


— 
M 


Fic, 1. 


We may consider the oscillator as constructed in the following 
manner. Imagioe a rectan circuit ABCD of wire (see Fig. 2) 
perpendicularly to the earth's surface, and let it be traversed 

y a high-frequency oscillation. Then, if a horizontal line is drawn 
through the centre of the rectangle and two points, b and a, chosen 
at equal distances on the right and left side, the magnetic force at 
those points will be equal and normal to the plane of the rectangle. 
If at any instant the current is flowing counter clockwise round the 
circuit, the magnetic forces H at these selected points will be directed 


B A 


c D 
Fic. 2. 


away from the spectator.* Next suppose a wire to be placed in 
comely to one side of the rectangle and to be traversed by an equal 
current the same at all points of its length and always in opposite 
phase to that in the side of the rectangle adjacent to it (see Hig 8). 
The field due to this open-circuit current at the two selected 
ints а and b will be towards the spectator at the right-hand point 
and seal from it at the left-hand point а. Hence, if ^ and À' are 
the magnetic forces due to the open-circuit current at the points in 


B A 
S O h 
н eu 
e b 
c - р 
Fia. 8. 


ien the resultant fields are Н —/ at the right-hand point and 
+h’ at the left. But since the open circuit and the adjacent side 
of the rectangle are traversed at any instant by equal and opposite 
currents, we may consider them both annibilated, and we have 
^8 8 consequence that the magnetic field due to a bent oscillator 
similar to that in Fig. 1 at two symmetrical and equidistant 
points on its axis is greater at that side away from which 
the free ends point than it is at tho other. If we suppose a 
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FF 
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doubly-bent oscillator of the above kind to be half buried in 
the earth, then we have a singly-bent earthed oecillator of the 
озо cop dud al noh Abu etui чес mt 


. * It is convenient sometimes to represent an end-on view of a tube or 
ib. of electric or magnetic force. We then must indicate in some way 
direction a the force, whether to or from the spectator. This may 
one b ting the section of the tube by a small circle and 
putting a dot in the cirole if the force is towards the reader, and & cross 
E it if itis away from the reader, ag is done to denote current directions 
similar 8 in other cases. 


kind used by Mr. Marconi (see Fig. 4).“ The antenne' used in 
the experiments here described consisted of a couple of No. 16 bare 
copper wires loosely twisted together and from 10 ft. to 20 ft. in 
length. On the grass of the Courtyard some large sheets of zinc 
were laid down to form earth plates. At one of these posts used as 
a transmitting station a bent radiating antenna was constructed by 
connecting one of a pair of spark-balls to the earth plate and the 
other to a length of the above said copper wire which was so 
arranged and upheld by insulators that any fraction of its length 
could be placed vertical and the remainder horizontal as in Fig. 4. 
The free insulated farther end of the horizontal portion generally 


carried a plate of zinc 18 in. square which served as an additional 


ity. The receiving antenna consisted of a vertical copper 


ca 
«севе by insulators from a light bamboo rod. 


The receiving arrangement consisted of a thermoelectric oscil- 
lation detector contained in a double test tube like a Dewar vaeuum 
vessel as used for collecting liquid gases. Four copper strips pass 
down the inner tube and platinum wires soldered to them are sealed 
through the glass. One pair of these are connected by a fine con- 
stantan wire about 0'02 mm. diameter, and the other pair are con- 
nected by a tellurium-bismuth thermojunction which just touches 
the centre of the fine wire. A high vacuum is made in the space 


between the test tubes. If electric oscillations are sent through the 
constantan wire and a suitable galvanometer connected to the 
thermojunction, this receiver affords a means of measuring the root 
mean square value of the oscillations induced in any receiving 
antenna when the fine wire is inserted between the antenna and ° 
earth. The receiver used gave deflections almost exactly proportiona 

to the square of the current passing through the fine bs 13 is 
receiver was inserted between an earth plate and a vertical receiving 


Wisconsin on Mr. Marconi’s Papor at the Royal Society on 
* In the discussion on Mr. Marconis Paper at the Roya 
March 22, 1906, Prof. J. Larmor, sea. RS., pointed out that ы bent 
oscillator, as in Fig. 4, is equivalent to a magnetic oscillator pius an 
electric oscillator. : 
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antenna consisting of a double copper wire 20 ft. high with a small 


'apacity plate at t 
similar wire and plate so supported that 1t could be bent over at any 


in the receiving antenna and plotted out as polar curves correspond- 
ing to the various directions e 
These radii were therefore proportional to the magnetic and electric 
fields of the radiator taken at equal distances round its centre, but 
in various azimuths. The reduced observations are given in 


Table I., and from them the polar curves (Figs. 5-7) have been 


plotted. These show the results for five such experiments when |. 


the transmitting antenna had its bend made at various heights as 
indicated in the diagrams. 

The azimuths are reckoned in degrees counting from the position 
in which the free end of the bent transmitting antenna points 
directly away from the receiving wire. It will ba seen from the 
curves that the greatest fore and aft inequality is obtained with this 
particular antenna bent so that 2 ft. of it is vertical and 18 ft. hori- 
zontal, and that at the distance chosen—vig., 188 ft., the field in 
the direction in which the free end points is then about 60 per cent. 
of that in the opposite direction (see Fig. 6). The polar diagrams, 


Fra. 8. 


moreover, confirm Mr. Marconi’s observation and also my mathe- 
matical theory that the minimum radiation is not in the direction 
90 deg. from the maximum but more nearly 105 deg. to 110 deg. It 
will be seen that the effect of making the horizontal part of the 
antenna longer is not so much to increase the fore and aft inequality 
as to squeeze in the sides of the polar diagram and make it narrower. 

It is clear, then, that when using electric waves of about 100 ft. in 
length and receiving at a distance of 188 ft., or not much greater 
than one and one-third of a wave-length, the inequality in radiation 
in different azimuths is well marked, and is greatest for a certain 


ratio of horizontal to vertical portions of the antenna. This fore | 


and aft inequality, moreover, as well as the form of the polar curve, 
varies with the distance of the receiving antenna as shown by the 


this assumption. 
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| | Table JJ. ' 
Radiation from bent earthed transmitting antenna 20 ft. in total length. . 
Receiving antenna, vertical and 20 ft. high. . 
Distance between receiver and transmitter, 138 ft. ' 


Length in feet of vertical ) 5 4 9 2 1 
Pah of саза i 
Length in feet of horizon- 
tal part of transmitter \ 16 16 17 18 19 
каше ware тещ ш | doo өд) 105 106 110 
Azimuth of horizontal Current in the receiving antenna in 
part of transmitter. arbitrary units. 
0 deg 100 100 | 100 100 100 
15 „ 98 97 94 92 93 
30 „ 92 85 96 83 15 
45 „ 82 79 79 11 67 
60 „ 78 74 70 71 58 
75 „ 77 67 59 56 45 
90 „ 72 66 57 52 48 
105 „ 71 65 57 46 41 
120 „ 70 66 62 53 49 
135 „ 72 64 60 54 48 
150 „ 73 80 58 67 59 
165 „ 10 74 | 56 69 60 
180 ,, 82 69 64 63 68 
Е | Fig. 5 | Fig. C Fig. 7 
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following experiment. A bent transmitting antenna 10 ft. long was 
used, of which 8 ft. of the length was vertical and 7 ft. horizontal. 
The receiver was placed successively at 188 ft. and 78 ft. distance 


and the polar curves taken. The values are plotted in the polar 
curves in Figs. 8 and 9. It will be seen that at the shorter distance 
the inequality in fore and aft radiation is less evident. 

In comper og these results with the theory given we must notice 
that the theory presupposes that the current in the sending antenna 
or circuit is everywhere the same. The mathematical investiga- 
tion of the problem becomes immensely difficult unless we make 
On the other hand, in the actual antenne the 
current varies from a maximum at the earthed end up to zero at the 
free end. The effect of this is to make the actual magnetic moment 
of the bent oscillator less than would be the case on the assumption 
of a uniform current in it. 

Suppose, however, we consider a small closed rectangular circuit 
to be traversed by an oscillatory current of maximum value I 
Through the centre of the rectangle draw a line parallel to one side 
and produce it both ways. Take points a and b at equal distances 
r from the centre both on the right and left-hand sides of the 
rectangle. Let Н be the mazimum magnetic force at а and 5 
perpendicular to the plane of the rectangle, and E the electric force 


in the plane of the rectangle and perpendicular to the bisecting 
line. Then it can be shown that 


Гоце ее, 
Н = —A amr! - mr? +1, 


.Oléyez „ 5 
Bs Amir! + mer, 


where ё, à: are the sides of the rectangle and m=27/A, where A is 
the wave-length of the radiation. „ . 
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These formule can be arrived at on the principles explained in the 
writer's Paper to the Royal Society (“A Note on the Theory of 
Directive Antenne ог Unsymmetrical Hertzian Oscillators,” Proc. 
Roy. Soc., Lond., ser. A., Vol. LXXVIII., p. 1).* 
If dz be the length of the side perpendicular to the bisecting line 
on which 7 is measured, and if we consider ths oscillation in this one 
side only, then on the same principles it can be shown that the 
maximum magnetic (Л) and electric (e) forces at distances r from 
the oscillation taken in the same directions as H and E are given by 


1885 
h= 77 Im, 271, 


Іс; № 3 1 
а r? : an?pri 


At distances such that mr is large compared with unity, all these 
forces vary inversely as the distance, and E =H and e. 

Also H/h=méy -9z6y[A. 

Hence when using the bent earthed oscillator as in the experi- 
ments here described, it is clear that the field at a distance r from 
the centre, not small compared with the wave-length, taken in the 
direction in which the free end of the oscillator points, is to the field 
in the opposite direction at an equal distance in the ratio of h - Н 
toh+H, that is in the ratio of A – 2rôy to à +2тду. | 

Under the assumption here made аз to the equality of the current 
at all points of the oscillator, the n бу is the length of the 
horizontal part of the oscillator. In comparing the theory with the 
practical results, we must notice that the value to be assigned to 
will always be very much less than the actual length of the 
horizontal part, because the actual magnetic moment of the bent 
oscillator is always much less than the produet of the lengths of its 


X" 


7 
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vertical and horizontal portions and the maximum current at the 
earthedend. A consideration of all the circumstances shows that the 
d in the formula may, as a first approximation, be taken to be half 
е length of the horizontal portion of the antenna, whilst the wave- 
length in the present case was about five times the total length. 
Accordingly, in the case of the antenna 10 ft. long bent over so that 
1%. were horizontal, the theory would predict that the ratio of the 
two magnetic forces Н and h should be in the ratio of 2r x 8} to 
5x 10 or 22 to 50, and the ratio of the fore and aft fields or radiation 
ера ratio of 40 to 100. Experiment shows this to be approximately 
In a further aet of experiments a number of measurements were 
made by erecting a vertical antenna having a lateral wire termi- 
nated in a терасу plate, attached to scme point ор its height. In 
all cases such a transmitting antenna was found to radiate more 
equally in all azimuths than if the vertical part above the lateral 
Projection was removed. Hence the polar curves are made more 
nearly circular by adding this vertical part. This showed that 
strengthening the electric moment of such a bent antenna makes it 
n less unsymmetrical radiator, and that what is required to im rove 
Н simple bent antenna and make it radiate more unequally in 
A 10ге and aft direction is an increase in the magnetic moment. 
ü To investigate this point a little more, the whole of the observa- 
Ss taken with the 20 ft. antenna bent over at various heights were 
Plotted to the same scale in a family of polar diagrams together 


with the results obtained from the same antenna in a vertica posi- 
tion (see Fig. 11), eee 


—— —— 
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* The Electrician, Vol. LVII., p. 455. 
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The curves here given, however, never reach the well-defined 
figure-of-8 form of those ren by Mr. Marconi, since he employed 
a transmitting antenna, the vertical part of which was 1:5 metres 
and the horizontal part 60 metres long. In other words, his ratio 
of horizontal to vertical was as much as 40: 1, and the greatest 
ratio in my experiments was only 19: 1. et fe 

One point of great interest in the family of polar curves above 
mentioned is that the minimum radius always lies near to 105 deg, 
reckoned from a zero opposite to the direction in which the free end 
of the antenna points. In the mathematical theory given by the 
writer (Proc. Roy. Soc., Vol. LXXVIII., p. 7, 1900) it is shown that 
for a doubly bent insulated antenna azimuthal angle (9) of minimum 
force is given by the expression 


cos 0= e, 


where $ is the electric moment of the oscillator, M the magnetic 

moment, v the velocity of radiation, m 2A, and r is the distance 

between radiator and receiver. 
Now G=Qéz and M=Iéy éz=Qn 6y €, 

where Q is the maximum end charge of the oscillator and n=27/T. 
But v=n/m. Hence we have | 


gh? 2 
М méy 
2 № 1AA 


and cos 0 — 


miréy~ 2rré 90 т öy 

Mr. Macdonald has shown (see “ Electric Waves") that in the 
case of a linear oscillator the emitted wave-length is 2:5 times the 
totallength. Hence for our case | 


A 9:5 (28% + £z) =7· 5%. 


Therefore we have for the bent oscillator with three equal 
branches 


ЗА 
=- 208753 r. 
cos 0 8 7 0 ir. 


The experiments here detailed were made at distances equal to 
about one and one-third of a wave-length betweon the radiator and 


CN 
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Trassmitt:ng Ante: nl . Total leagtn 20 .; ratio varied. 


: -. Height 21 ft. 
„ . 138 fe. um et 
tional to the curren!s ia ths receiving atte 
bes ne Dont 3 1 its vertical to horizontal pitts in the ratio 
indicated by the fractions 10/10, 


6/15, 4/16, 3/17, 9/18, 1/19 marked on the curves; 
the receiver current when the transmitter is vertical is taken as 100. 


The zero position of the transmitter is that in which the horizontal part is 
directed away from the receiver, 


Fic. 11.— EXPERIMENTS WITH Bent ANTENNE. 


i =0:27 
iver. Hence for this case A /r = 072, and therefore cos 9 =0: 

or 9740 20 or 6=105° 40’, according to the ey of E 
the angle. It is not a little remarkable that in the case VM a 
Mr. Marconi's measurements and mine, made with bent osc eh 

having the ratio of the horizontal to the vertical parts varying со 
40: 1 to 3, the angle of minimum radiation always а Best ле ев. 
One other interesting point remains to be considere на 
periments above mentioned were all made with кш i м 

right angle. The question arises, what would he the effect о 
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clining the upper part of the bent antenne at various angles 2^ А 
series of experiments was accordingly made with a radiating antenna 
90 ft. in total length, the vertical part of which was kept always at 
5ft. and the remainder tilted at various angles from 20 deg. 
above the horizontal to 20 deg. below the horizontal. The re- 
ceiving wire was 21 ft. vertical and at a distance of 138 ft. The 
current in the receiving wire as read by the thermoelectric re- 
ceiverjwas taken for various inclinations of the upper part of 
the sending antenna, both with the free end pointing away from 
the receiving wire and with the free end pointing towards it. 
The ratio of these two currents is plotted out as ordinates in 
terms of the inclination angle as abscisse in Fig. 12. This curve 
shows a gradual increase in ordinate as the free end of the antenna 
is elevated above the ground, but no decided minimum value of the 
ratio of the fore and aft radiation. One very striking difference 
was, however, found between a transmitting antenna with the upper 
part horizontal and one with the upper part placed in a down- 
sloping position when the complete polar diagram was taken in the 
two cases. The following experiment shows this difference: An 
antenna was formed with the 20 ft. wire and capacity plate above 
described, and was fixed to a wooden frame so that 5 ft. of it was 
vertical and contained the spark-gap, and 15 ft. was bent in a down- 
slanting direction so that the free end was only 2 ft. from the ground. 
This was then swivelled round into various azimuths, and the 
current in a vertical receiving wire 21 ft. high and at 138 ft. distance 
was measured and plotted as a polar diagram (see Fig. 10). When 

this polar diagram is compared with the polar diagram (Fig. 5) for 
the antenna of same length but having its upper part 15 ft. long 
kept in a horizontal position whilst being swivelled round, a very 
considerable difference is seen in their form. 

The polar diagram (Fig. 10) for the antenna with down-sloping 
upper part has two deep indentations in it. The ratio of the radia- 
tion in the fore and aft directions in the two cases is not very different, 
that in the direction of the free end being 72 to 76 per cent. of that 
in the opposite, but whereas the diagram for the horizontal antenna 
is a smooth oval curve, the other is of a distorted figure-of-8 form. 
_ Moreover, the absolute value of the current in the receiving wire 
in the two cases for the maximum readings at 0 deg. are in the ratio 
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of about 100 : 70, so that the maximum value of the current in the 
receiver is reduced by bending down the free end so that it lies 
below the horizontal. 

The explanation of the distortion is not difficult. By bending 
down the free end of the antenna we increase the magnetic 
moment and reduce the electric moment of the antenna. The polar 
curve for an antenna with magnetic but no electrie moment—viz., 
for a closed circuit, is a figure-of 8-shaped curve. The polar 
diagram for an antenna with electric moment but no magnetic 
moment—viz., for a vertical wire, is a circle. 

In proportion as we lower the free end of the antenna by bending 
down the upper part into a down-sloping position, we make the 
magnetic moment of that antenna more pronounced in its effect on 
the polar curve. 

We do not alter much the ratio of the fore and aft radiation in 
the plane of the oscillator, but we cut it down immensely in two 
regions lying between 30 and 85 deg. reckoned from the direction 
in which the free end points. 

These differences in the polar curves are perfectly accounted for 
on the theory given by the writer (see Proc. Roy. Soc., Lond, 
Vol. LXXVIII., A., p. 1, 1906). It has there been shown that for 
the bent oscillator, as used in the above experiments, the magnetic 
force H parallel to the earth's surface, which cuts across the ver- 
tieal receiving wire at the distance r, is given by the expression 


1 J M * 
H= ЗА/ (Hum). (фет — a т?г? cos в) , 


where ф is the electric moment and M the magnetic moment of the 
transmitting antenna. It is obvious that if $—0, then Н varies 
as cos 0, assuming a constant value for the distance r, and since 


the current in the receiving antenna varies as H, it follows that 


the plotting of the current for various azimuths of the sending 
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antenna gives us a polar cosine curve consisting of two circles with 
erimeters in contact at the origin. If, however, M=0, then H 
is constant for constant values of r and the polar eurve is a 
circle with centre at the origin. For various intermediate ratios 
of M to ф the polar curve takes some irregular figure-of-8 shape as 
depicted. 
The Paper concludes with an explanation of similar effects observed 


by Mr. Marconi in the case of bent receiving antenne; and it is 
shown that these effects cannot be explained without admitting three 
sources of E. M. F. in the bent receiving antenne—(i.) that due to 
the magnetic force of the incident. wave; (ii.) that due to the electric 
force; and (iii.) an E. M. F. dus to the periodic insertion and removal 
of lines of magnetic force from the nearly closed loop formed by the 
bent antenne. 
to be associated with bent transmitting and receiving antenne, as 
used for wireless telegraphy, are explicable on the basis of the theory 
expounded by the authorin the above-mentioned mathematical Paper. 


Generally speaking, all the directive effects found 


ä —— ů —M M, 
p 


SPARK POTENTIALS IN LIQUID DIELECTRICS.* 
BY ROBERT F. EARHART, 


Previous workers on the dielectric strength of liquids agree that 


the electrostatic potential gradient required to cause the passage of 
a spark between electrodes is constant, although they do not agree 
upon the value of this constant. The author, in 1900, made a series 
of observations on spark potentials in air and CO, for extremely 
short distances. He found a peculiar bend at a distance of approxi- 
mately 8 microns and for a potential of about 350 volts. 
cates a change in the law at this point, and the value 350 volts 
corresponds with what is commonly termed the minimum spark 
potential in air. 


This indi- 


Prof. J. J. Thomson explains this turning point on the theory 


that for potentials less than this critical potential the discharge is 
carried by free electrons projected from the electrodes, whereas for 
greater potentials both electrons from the metal and ions from the 
dielectric are the carriers. 


110 
Volts 


Fic. 1. 


In the present experiments the author extends the spark potential 
curves over extremely small distances in liquid dielectrics, ranging 
from 0:1 mm. to 0:008 mm. He finds: 

1. That the potential gradient for very small distances is steeper 
than for large ones. 

.2. That for small distances air is a better insulator than liquid 
dielectries. 

3. That the potential at which the bend in the potential distance 
curve occurs is the same for air and for liquid dielectrics, being 
about 300 volts, with a distance of 10 to 15 mierons. When the 
distance is increased beyond that amount the rise in the spark 
potential is less steep than at smaller distances. 

The dielectrics used were kerosene, paraffin oil, olive oil and & 
transformer oil purchased on the market. One surface consisted 
of a circular plate 3:80 cm. across the face; this was round plane 
but not polished. The other surface consisted of a ball 2:54 em. in 
diameter. Both surfaces were of steel. 

The mean temperature was 21°C., with variations of not more 
thanldeg. Distances were measured by attaching the plane surface 
to the movable arm of an interferometer from which it was insulated. 
The ball was insulated from and suitably mounted on the inter. 
ferometer bed. "The surfaces were then brought in contact and 
separated. The distance of separation could be determined by the 
number of light fringes, preferably circular, which crossed the inter- 
ferometer field during separation of the surfaces. Sodium light was 
used, and from the known wave-length of the sodium radiation 
distances were determined. 

Difference of potential was measured by means of & Weston 
alternating-current voltmeter reading directly to 120 volts. By 


* Abstracted from the Physical Review, November, 1906. 
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Pressure was obtained from a bank of incandescent lamps arranged 
in series. A General Electric transformer took current from a 
110 volt 60 cycle circuit and stepped it up to 2,200 volts. This was 

d through a bank of 44 incandescent lamps arranged in series. 
By introducing suitable lead wires, it was possible to utilise the fall 
in potential across one or more lamps. The transformer could be 
connected to give a total fall in potential of 550, 1,100 or 2,200 
volts. Smaller steps than the direct drop across lamps could be 
obtained by short-circuiting lamps outside the lead wires or by 
throwing lamps in parallel inside the lead wires. The small capacity 
and inductance of the lamp filaments makes this a desirable means 
of obtaining P.D.s. Tho diagram (Fig. 1) shows the manner of 
applying the P.D. to the clectrodes DD' across which the voltmeter 
V was connected. 

The curves all show an elbow at about the same voltage. For 
distances below this elbow the passage of a spark always produced 
coherence between the surfaces. For distances above this bend 
such was not the case. For potentials corresponding to the flat 
portion of the curve, no discoloration of the surfaces or carbonising 
of the oil was observed. 

The curve obtained in the case of a limpid paraffin oil sold as 
petrolatum oil is shown in Fig. 2. The curves representing the 
petroleum products show similar values, and as far as their disrup- 
tive strength is concerned one is practically as good as another. 
With a distance of 50 microns the spark potential was 510 volts in 
transformer oil, 560 in kerosene and paraffin oil and 715 in olive oil. 


Potential in Volts. 


Distance in Microns. 


Fic, 2.—PARATTIN Orr. 


If we aecept Prof. J. J. Thomson's explanation of the mechanism 
of spark discharge in gases for potentiale less than the “ minimum 
potential "—viz., that free metal corpuscles are the carriers of the 
discharge, and attach a similar meaning to the elbow occurring at 
the same voltage in liquids, it would follow that the corpuscles were 
able to travel further in liquids than in gases. 


THE BEHREND METHOD OF TESTING 
ALTERNATORS. 


À method of testing alternating-current generators and synchro- 
nous motors under full-load conditions while they are still in the 
shop is described in the Engineering News. This differs from the 
usual method in that the results are obtained by circulating the 
Power generated within the machine itself. The advantages «f 
this method over the older one, in which two machines of the same 
Capacity are required, snd which involves the expenditure of 
е fotresponding to the losses of two machines, are at once 

nt. 

The first to suggest the circulation of power within & single 
machine for tho purpose of testing it was Mr. W. M. Mordey. His 
method consisted in dividing the armature winding into two sec- 
tions and connecting these sections in opposition. This method 
Cannot be used in modern generators on account of the magnetic 
unbalancing of the machine. To circulate power successfully within 
^ single machine it is necessary to obtain uniform induction in the 
alr-gap of both the motor and the generator poles. As the armature 
reaction strengthens the motor poles and weakens the generator 
i ев, the impressed excitation of the motor poles must be smaller 
à an the impressed excitation of the generator. In the method 
Alls. C by Mr. B. A. Behrend, chief electrical engineer of the 

Chalmers Co., this ig effected, as shown in Fig. 1, by splitting 


the field coils into t : 1. BY | 
different field uu cs equal in DE and ee iss 


In) 
— 


ne 2 shows the regulation curves on low power-factor obtained 
by first running a synchronous motor [ош the generator, 
and secondly, by circulating power within the machine itself, 


Fro. 1.—BEHREND’s COMBINATION ОР FIELD COILS, FOR CIRCULATING 
Power їн TESTING ALTERNATING CURRENT MACHINES. 


The agreement between the two methods is obviously very 
satisfactory. 
Numerous tests have been made to ascertain the actual losses in 


| ZELATA 
Be a И 
U 


Volts at 100 Revs. per M 


Amperes Short Circuit. 


од 4 © 8 юю Vo M) ж 
Amperes Excitation. 
Fic. 2.—ComraRnisoN BETWEEN REGULATION CURVES OBTAINED BY 
SYNCHRONOUS Мотов-аечепАТОВ Test BY BEREND METHOD. 


operating a machine in the manner described by splitting the field. 
Fig. 8 shows the comparison between the core loss of a machine, as 
determined on an open circuit run, with losses as obtained in the 


300 
Volts ct 94 R. P M. 
Fia, 8.—CowPanisox oF Losses OBTAINED ON OPEN CIRCUIT AND IN THE 
BknnEND Spuir-rie.p TEST. 


i i the 
lit-field test; one set of readings is shown by the open dots, 
Other by the dark ones. These tests were carried out on a 1,000 kw. 


. 95 cycle 22 pole alternator. 


F2 
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The heat runs obtained by this method on a 8,500 kw. machine 
and on a 3, 200 kw. machine at full normal load yielded the fol- 
lowing results : — | 
Heating Tests. 


8,500 kw. 8,200 kw. 
hh К ҮК А ENS RR 6,600 .... 4,500 
Revs, per шіп. .......................... 75 .... 75 
Frequenooyohh . e 25- .... 60 
Hours eee — eee: IB sees 28 
Loads, kilovoli-amperes ................ 8,500 .... 3,870 

armature surface .... 30° 27°5° 
„э. 94 31°5° 


Temperature rise C' armature coils .... 
field coils 


The sole drawback to the method consists in the fact that it is 
applicable only to machines having a comparatively large number 
of poles. It has not been successfully applied to machines having 
fewer than eight poles. The application of this method is confined 
to machines of the slow-speed type; with the advent of the steam 
turbine d eren new methods will have to be devised to produce 
artificially full-load losses without the expenditure of full-load power. 


FUEL ECONOMY.* 
BY H. B. MAXWELL. 


There are many points in connection with a modern steam plant 
which must be considered if the utmost economy is to be effected. 


Coal Handling.—In large installations this may be carried out 
by means of conveyors and elevators, but in some small plants with 
small load-factors such appliances are not economical. With a good 
conveyor the maintenance and power required are low, one unit of 
electricity being sufficient to lift 10 tons of coal 80ft. to overhead 
bunkers with an endless gravity bucket conveyor 200 fc. long. 


Type of Boiler.—The boilers most generally employed are the 
Lancashire and the water-tube. The latter occupy less ground 
space (especially in the larger sizes), are built in large units, are 
much safer, being almost entirely immune from disastrous explo- 
sions, can raise steam much more quickly, can be more easily 
forced, and in larger sizes are cheaper in first cost. Lancashire 
boilers are, however, cheaper to clean, and with them there is less 
radiation from and leakage tbrough the brick settings, provided & 
larger number of boilers is not required. 'The reserve m&y be made 
greater in the case of a water-tube boiler by working the boiler at, 
say, 200 lb. pressure and supplying the engines at 1501b. through a 
reducing valve. Pe 

Stoking.—In the modern boiler house mechanical stokers are in 
almost universal use, and the author is of opinion that a mechanical 
stoker pays in all cases, for the following reasons: (1) Much greater 
economy can be obtained with them than with hand- firing; (2) 
the cheapest grades of coal may be burnt without smoke; (3) the 
stoker can attend to a much greater number of boilers, or if a few 
boilers only are in use, he can attend to other duties, such as empty- 
ing trucks, &o. ; (4) owing to the greater economy and more constant 
furnace temperature, a larger output can be obtained from a mechani- 
cally-fired boiler; (5)if superheaters are installed, except when fired 
separately, mechanical stokers are essential if an even steam tem- 
perature is required ; (0) it is practically impossible to obtain stokers 
to stoke bituminous coals efficiently and without smoke. 

À mechanical coking stoker in & firebrick furnace is absolutely 
the only method of burning bituminous coals smokelessly without 
complicated arrangements for admitting secondary air; this class 


of stoker can easily maintain a percentage of 
of 19 per cent. P ge o CO, in the flue gases 


Furnace. —The construction of the furnace is of the utmost i - 
tance; the furnace and combustion chamber should be 5 
structed of firebrick, and ample space should be left between the 
grate and the boiler-heating surface to enable combustion to be 
completed before the gases are cooled by contact with the boiler- 
heating surface. This is the most objectionable feature of internally- 
fired boilers, such as the Cornish " and “ Lancashire " types. In 
these boilers the gases come into contact with the crown of the flue 
as soon as they are ignited, and are cooled down before combustion 
» Pe е г 5 to burn bituminous coal smokelessly 

es of boiler unless air is i 
eres iy pee Vici admitted over the fire at the fire 

Composition of Flue Gases.—The composition of the fl 
has such a large effect upon the созба of а boiler that gu is 
desirable to instal a CO; recorder to keep a continuous record of the 
proportion of this gas, and so have a check on the efficient working 
of the boilers. One pound of average coal requires 12 lb. of air 
theoretically to obtain perfect combustion. In practice, however, 


ele to obtain perfect combustion. In practice, however, 
Abstract of a Paper read before the Gl i um 
of Electrical Engineers, December 11th. asgow Section of the Institution 


this is considerably exceeded, and in the most economical plants it 
is seldom less than 18 Ib. This, however, should never be exceeded, 
as each pound of air admitted in excess of what is theoretically 
necessary requires some 100 B.T.U. to heat it to 500°F. The per- 
centage of CO, in the gases with 18 Ib. of air per pound of coal will 
be about 18 per cent., and it should be endeavoured to always main- 
tain this proportion. By increasing the proportion of CQ, from 
5 per cent. to 18 per cent. with flue gases at 500°Е. a saving of over 
20 per cent. will bə effected, so it will be seen that this subject is 
worth the most careful attention. 

In cases where loss takes place owing to incomplete combustion 
bla-k smoke is emitted, which draws attention to this inefficiency, 
but a low efficiency of combustion and a low CO, reading from 
excess of air may take place without smoke, and therefore cannot be 
detected unless & recorder is installed. : 


Draught Gauge.—It is also very necessary to have a draught 
gauge connected to each boiler just inside the outlet damper. 


Quality of Coal.—In order to keep а check on the quality of coal 
supplied, samples should be taken from each truck and regular tests 
made of the calorific value. | 

The coal of highestcalorific value per unit of price, however, will not 
necessarily be the most economical, and tests should be made of 
various classes of fuel to find which is best suited to the class of 
boiler and stoker, and also to the conditions of working. 


Auxiliaries.—Steam-driven feed pumps often take 5 per cent. 
the stoker engines 2 per cent. and the condenser 10 per cent. of the 
total evaporation. With electric driving the condenser pumps 
geldom require more than 5 per cent. of the total output, and in 
many cases half that figure. With steam feed pumps the steam 
taken is seldom less than 8 per cent. of the total evaporation, 
whereas an electrically driven pump requires less than 1 per cent., 
allowing an efficiency of 60 per cent. for the pump and motor, and 
25 Ib. of steam per unit for the main engines. Electric pumps are 
not much more costly to instal and will be found cheaper if the 
saving in running costs is taken into consideration. А steam pump 
should, however, be installed in large stations as a stand by in case 
of the failure of the supply. 

Induced Draught. It will be found mor» economical to reject the 
gases at atmospheric temperature with an induced draught fan than 
to send the gases to the chimney at а higher temperature for the 
sake of a good chimney draught that is seldom required. With 
5 per cent. CO, in the gases and an exit temperature of 500"F., the 
chimney loss alone will amount to 827 per cent. Even with a 
13 per cent. CO, reading and an exit temperature of 500°F. the 
chimney loss will be about 18 per cent., whereas with a 13 per cent. 
CO, reading and an exit temperature just above that of the atmo- 
sphere the chimney loss will only amount to just over 2 per cent. 
As it is proposed to utilise the heat of the gases to the utmost, it will 
pay to retain this heat as much as possible and avoid the infiltra- 
tion of cold air. By using an iron flue with an outer shell for a part 
of its length without any lining or lagging, the air supply to the grate 
can be heated. 

That a fan is more economical than a chimney is an undoubted 
fact, as two fans to take the place of a chimney 200 fl. high, both to 
deal with the pou from 10,0001b. of coal per hour, would pro- 
duce a much higher draught than the chimney at about one-third 
of the capital cost. With 18 per cent. CO, in each case an exit 
temperature of 400°F. with the chimney and about 80°F. with the 
fan, the loss from waste gases will be reduced from 10°6 per 
cent. to 9:4 per cent., while the fans would only require the 
equivalent of about 1 per cent. of the total evaporation for power 
and maintenance. 

The other advantages to be derived from fan draught are: (1) 
Saving in capital cost of buildings, foundations, boilers, pipes, 
valves, &c., with proportionate decrease in interest and depreciation 
charges, owing to the greater evaporative capacity of boilers with 
induced draught; (2) saving in attendance, maintenance and repairs 
on the above plant; (8) greater flexibility; (4) independence of 
climatic conditions; (5) more efficient combustion. 

Live Steam Heating —Live steam heating is not so efficient аз 
thermal storage, nor does it give so high a duty, as the latter takes 
steam from the boilers at light load for storage purposes, returning 
it to the boilers just when most required, thus maintaining a more 
uniform load on the boiler. With live steam heating, however, 
steam is taken from the boiler to heat the feed just at the time it is 
most required. 

The increased duty and efficiency with live steam heating are due 
to the fact that water is put into the boiler at steam temperature, 
and therefore the boiler is used solely for evaporating the water and 
not for heating it vp. 

In being raised from a temperature of 250°F. to the temperature 
of steam at 170 lb. absolute, each pound of water absorbs about 
120 B. T. U., but in evaporating 1 Ib. of water at that pressure 854 
B.T.U. are absorbed. So that in evaporating the water heat is 
being absorbed at & much higher rate, and the transference of heat 


| through the plates will be very much greater. 
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Thermal Storage.—The causes of efficiency with thermal storage 
are the greater heat absorption, as well as the more uniform load 
on the boiler. The increased efficiency has been known to be as 
great as 25 per cent. after thermal мое has been installed, and 
duties of over 181b. per square foot of heating surface per hour 
have been obtained with chimney draught alone. Another advan- 
tage of thermal storage is that any impurities in the water are 
deposited in the storage tanks instead of in the boilors. As no 
heat is transferred through the plates, scale does no harm what- 
ever. 


Economiser with Thermal Storaze.—With thermal storage the 
economiser may be smaller and the feed pumps of smaller capacity, 
as they have only to deal with the feed at the lower loads, the feed 
being taken from the storage vessels at high loads. 


Superheat.—Superheating the steam effects a great economy in 
coal consumption, whatever class of engine is employed. The 
author has had experience of a case where the steam previously 
contained a large amount of moisture, and а saving in coal con- 
sumption of 15 per cent. was effected by using steam with a super- 
heat of only 80°F. at the engine stop valve. High superheats are 
in very general use on the Continent. A maximum temperature of 
600'F. will produce very economical results and give no further 
trouble than the changing of the packings of a reciprocating engine 
where these are unsuitable. 


Steam-engine Economy.—The author has confined his remarks 
entirely to the boiler house, but would add that by one method alone 
can the steam engine be made even moderately efficient, and that 
is by utilising the exhaust steam of the engines in low-pressure 
turbines which exhaust to a condenser at high vacuum. 


CAST-IRON WHEELS AND THEIR CHEMICAL 
| COMPOSITION.“ 


BY JAMES ANDREWS. 


In a general way the quality of a cast-iron wheel may be read 
from its chemical composition, though too great dependence should 
not be placed upon this method of determination because the tem- 
peratures of pouring and annealing have very decided effects upon 
the results that are obtained. When the iron comes down from the 
cupola the major portion of the carbon, for example, is in the com- 
bined state and then, as it cools after having been poured, the 
larger portion of i& passes from the combined to the graphitic con- 
dition. The amount that is so changed depends upon the tompera- 
ture at which it is poured. | | 

Total carbons in two wheels may be approximately the same, 
yet the graphitic carbon in the tread of one may be 10 times 
as much as in the other. For example, a case in point is that 
of wheels having totals of 8:56 and 3°42 per cent. of total carbon 
respectively. Analysis showed that the first had 1:50 per cent. of 
graphitic carbon and tho second but 0:16 per cent., while the ratios 
of combined carbon was reversed, one having 2:06 per cent. and the 
other 926 per cent. On the basis that these analyses were correct, 
these variations would indicate that the metal was very cold when 
the first wheel was poured and very hot for the second one. Setting 
aside the analysis for a moment, the probability is that the first 
wheel, with the high percentage of graphitic carbon, would have the 
greater tendency to develop seams and cracks at the throat of the 
flange than would be the case with the second, because iron that is 
poured cold does not have the same cohesive strength as the same 
mixture would have when poured hot. 

heel makers say that this has been repeatedly demonstrated, so 
that when wheels show a tendency to crack in the hub the trouble 
is done away with by simply raising the pouring temperature, and 
it seems a fair and natural conclusion that what is true of the hub 
and plate is also true of the flange and tread. With these facts in 
mind it is reasonable to expect that the first wheel of those under 
consideration is the more dangerous of the two. 
t is, of course, useless to make a comparison between the carbon 
репа of the tread and the plate of a wheel; for while the totals 
lould be approximately the same, we know, offhand, that there 
will be & wide variation in the proportions of the combined and 
graphitic, 

With the total carbon the case is different, and here it is profitable 
the e 9 comparisons between different wheels. If test bars from 

e wheel mixtures are used for the purposes of the analysis, a 
Comparatively uniform physical condition can be maintained and 

n uniform chemical conditions will give uniform results. If 

ёве conditions vary the results should at least be comparable. 


In order to have a basis to work u 
: pon the two wheels already. 
referred to will be taken. Their chemical analysis, as reported, is as 


ollows in percentages. 


* Abstracted from the Street Railway Journal. 


‘flange. 


493 
E Total Graphitie Combined Phos- Sili- | Sul- | Мап. 
Е carbon.] carbon. | carbon. | phorus.| con. phar. zanese 
Plate 870 | 830 | 040 | 033 | oso | 01281 0. 
No. 1 123 | 0:46 
о (Tread 3:50 | 1:50 2:06 | 0417 0-73 | 0-12 ee 
No. 2 Plate.’ 840 269 | 071 | 0:37 | 0°85 | 014 | 0-42 
Tread. 3:42 


016 ' 326 | Oral 0:56 | 0-14 | 0:43 


The statement has already been made that, owing to the evident 
temperatures at which these two wheels were poured, the No. 1 is the 
more dangerous, yet when viewed solely from the standpoint of 
total carbon this same wheel (No. 1) should give not only a slightly 
better chill, but also a slightly stronger wheel, a complete reversal 
having been made by the foundry treatment. 

With a practically uniform content of phosphorus and manga- 
nese, the discussion of these two wheels may be confined to the 
comparative effects of the other three elements. Years of experience 
seem to have demonstrated that the allowable range of the silicon 
content lies between 0:60 and 0-70 per cent. 

On the silicon basis the No. 1 wheel will be much weaker than 
No. 2. The chill will be deeper but softer and will not wear as well. 
With the sulphur there is another state of affairs. The lower con- 
tent in the No. 1 wheel points to a stronger metal than in No. 2, 
yet the probability is that the chill will be softer and not wear as 
well, for the presence of sulphur is thought to add to the hardness. 
But these two elements cannot be considered independently of each 
other or of the carbon, manganese and phosphorus. Take No. 1, 
for example. With the carbon at only 8:70, the silicon at 0:80 is 
much too high. For such an upper limit as this the total carbon 
should be at least 4 or better more, while the sulphur would be 
improved at 0-19 or 0:20, since 0:80 per cent. of silicon means a 
soft, weak wheel, while 0°12 in sulphur also stands for softness, 
while 8:70 of carbon is not sufficient to counteract either or both of 
them. So that, if this 8:70 carbon had been combined with about 
0:67 of silicon and from 0:14 to 0:16 per cent. of sulphur, a much 
better wheel would have been produced both in strength and hard- 
ness, the foundry treatment of the metal having been the same in 
both cases. 

Again, if this silicon at 0 80, which makes for softness, had been 
combined with from 0:19 to 0-20 per cent. of sulphur, which makes 
for hardness, a fairly good chill would have been produced ; while 
the raising of the carbon to 4 or 4:10 per cent. would have given a 
strength to have counterbalancel these two high percentages of 
silicon and sulphur, both of which have a tendency to cause weak- 
ness. This statement is made in order to show how the probable 
quality of a wheel may be varied by a vatiation of its chemical 
contents, the foundry practice remaining the same. 

Turning now to wheel No. 2, the proportions of the total carbon 
to the silicon and sulphur are much better than in No. 1, yet bett 
results would have been, obtained had the silicon been lower. I 
this had been down to between 0:57 and 0 60, instead of up to 0°65, 
there would have been more of strength as well as hardness. 

In this wheel the carbon is altogether lower than it should be 
allowed to fall in a wheel, while both silicon and sulphur are above 
the minima of what can be safely used. Hence, in this wheel it 
would be well either to reduce the silicon or raise the carbon. 

For the resons that have thus been set forth it can be stated 
that the No. 1 wheel would be a dangerous one to use. Here, then, 
is a wheel unsafe for traffic and unsafe in a way that no inspection 
can detect, and rendered so by the combination of bad composition 
and careless foundry practice. As for the former, there is some 
chance to guard against it by a proper mixing and melting, but for 
the latter there is no protection save the vigilance of the man in 
charge. | x | , e | 

As for wheel No. 2, the relative proportions of the silicon and 
sulphur to each other are about right, the softening tendency of the 
one being counterbalanced by the hardening tendency of the other. 
As for the carbon, it is a trifle low for the percentages of the other 
two, though this is, in part, overcome by the fact that the wheel 
was poured very hot, which has added strength and freedom from 
seams. 

In a résumé of this discussion it may be stated that cold pour- 
ing produces a liability of seams in the tread and tends to weaken 
the iron, while the opposite effect is produced by an elevation of the 
temperature; & high percentage of silicon produces & soft, weak 
wheel; a low percentage of sulphur is liable to cause softness; a 
high percentage of carbon adds to strength and, if properly poured, 
to hardness. E h 

In the application of these principles to street car wheels muc 1 
tentative work had to be done because of the varying conditions o 
the service as compared with that of steam roads. For cxample, 
with certain wheels the mileage obtained was large and satisfactory 
and the wear low, but when they were put to work in city petit 
and brought into contact with hardened manganese m rd 
and crossings they. developed a decided tendency to chip a he 
In order to correct this for dy special деше ud peine ie 

ition was modified. The total carbon was ke ч. 
. xd de analysis gives the relative value of the combined 
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and graphitic for the plate, that of the tread being the reverse. 
The silicon and sulphur were lessened and the manganese increased. 
The result of this ейге was that the wheel was both strengthened 
and hardened at the flange, and the trouble with chipped flanges 
done away with to a great extent. There was, however, & slight 
reduction in the mileage. In order to meet this failing the com- 
position was again changed. 

In this change there was a reduction of the manganese and an 
increase of the sulphur, by which an additional hardness would have 
been obtained had it not been for the slight increase of silicon by 
which a softening tendency was introduced, while the increase of 
carbon was made in order to check any weakening that might be 

roduced by the other modifications. With this change the capa- 
bility of obtaining the original mileage was restored, while the 
capacity to resist chipping was retained. 


CORRESPONDENCE. 


TRANSFORMER MEASUREMENTS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin : I have read with interest Dr. Drysdale’s letter in your 
last issue on the subject of series transformers. I note that 
by employing the whole winding space in his transformer Dr. 
Drysdale has now brought down his ratio loss from 1'2 to 
1:07 per cent., which he obtained with only half the winding 
space filled. The resistance of the ammeter now forms one- 
third of the total secondary resistancs. If this proportion 
could be reduced, either by using an ammeter of lower 
resistance or by connecting the secondary coils in series instead 
of in parallel, a considerable improvement would result. 

Ithink that the iron that Dr. Drysdale is using is greatly 
inferior to that which I have been able to secure. This can 
best be illustrated by calculating what the ratio loss would be 
if an equal weight of my iron were substituted. 

Taking the same winding and ammeter, the iron being exactly 
similar in all dimensions but thickness, which I reduce from 
1477 to 13 mils., I calculate my core loss component to come 
out to 0°44 per cent. and the magnetising component to 
1:19 per cent. of the secondary current. 

If the ammeter has no self-induction the loss of ratio will be 
0:44 per cent. only, the magnetising current having no effect, 
being at 90 deg. from the secondary current. 

From data supplied to me by Dr. Drysdale, the accuracy of 
which, however, Dr. Drysdale admits as uncertain, I should 
judge that the self-induction of the ammeter amounts to about 
0:5 voltat 5 amperes and 50 periods. The core loss component 
and magnetising component can then be resolved into two fresh 
components in phase with and 90 deg. to the secondary current 
as follows :— 

Sine of angle 0 between secondary current and transformer 
volts: 011, making @ come out to 6 deg. Component in 
phase with secondary current: 0:44 x cos 0 + 1:19 x sin 0, or 
0:57 per cent. Component lagging 90 deg. behind secondary 
current : 1:19 x cos 0 - 0:44 x sine б, or 1:28 per cent. 

Thus with my iron the loss of ratio would be about 0:57 per 
cent., as against 1:07 per cent. found by Dr. Drysdale with 
his irou. 

If the resistance and self-induction of the ammeter could be 
reduced to zero, then the core loss component would be reduced 
from 0°44 to 0:8 per cent., and as the secondary current would 
then be in phase with the transformer volts, the loss of ratio 
would also be but 0°3 per cent. At 100 periods this would be 
reduced further to 0°16 per cent. 

As regards the quality of the iron at ordinary transformer 
densities, I calculate from the formula that Dr. Drysdale gives 
for his iron that at 50 periods and 4,000 B max. his core 
loss is 0-33 watt per pound, whereas with my iron I get, under 
the same conditions, 0:275 watt per pound. Thus tho ratio 
of these comes out to 1:20 at 4,000 B, but 1:88 at the much 
lower induction of the current transformer. The formor 
figure is only what one might expect when the difference in 
the thickness of the iron is considered. That the ratio be- 
tween the two irons should be so different at the lower density 
appears to me to be quite probable, especially when one takes 
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into consideration the fact that no one has yet succeeded in 
separating the hysteresis from the eddy current losses in iron 
when magnetised with alternating current. The fact that, in 
one sample at any rate, the watts per pound vary as Bie at 
from 2,000 to 6,000 B and as B'“ at from 200 to 400 B, also 
makes it appear improbable that different irons would bear 
the same ratio to each cther at low densities as they do at the 
higher densities. 

Dr. Drysdale suggests that I may have been misled in 
estimating the ratio loss and phase displacement in my trans- 
formers. Whilst admitting that the testing of series trans- 
formers is a very difficult subject to tackle, yet 1 feel perfect 
confidence in the accuracy of my results, having given a very 
‘great amount of attention to the study of the theory of series 
transformers, and having carried out a very large number of 
experiments. 

My methods are briefly us follows: I measure on no load 
both the core loss and magnetising currents for various trans- 
former voltages. I measure the whole resistance of the secon- 
dary cireuit and also the self-induction of the instrument. I 
then calculate for all working conditions the components of 
core loss and magnetising current in phase with and at 90 deg. 
from the secondary current. As the quantities directly mea- 
sured are the losses, it follows that a very high degree of 
accuracy can be obtained. To check my results I have wound 
transformers with equal ratios. I have then compared together 
two reflecting wattmeters with scales 4ft. long, at a large 
number of power factors and loads and at 50 and 100 periods. 
I have then connected the transformer to one of these watt- 
meters and compared the readings again under the same load 
conditions, the errors thus found correspond extremely well 
with those calculated from the measurements of core loss and 
magnetising current, the error amounting in every case to 
no more than the inevitable errors of reading. | 

Finally, I would like to mention that I quite agree with 
Dr. Drysdale that his transformer is better rather than worse 
than the average put upon the market by instrument 
makers. — Yours, &c., LANCELOT W. WILD. 

Westminster, Dec. 18. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: It is interesting to observe that two authorities such as 
Dr. Drysdale and Mr. Wild should, when investigating the sub- 


ject of current transformers, come to such different conclusions. 


I think this well illustrates the fact that the subject of current 
transformers is really very little understood at the present 


time. Dr. Drysdale is no doubt correct when he states that 


tests he has made with actual instrument transformers which 
are on the market generally have shown characteristics Very 
poor in comparison with his own results. A superficial exami- 
nation of the majority of the types nowon the market is sufficient 
to show the reason of this. It seems to have been thought 
by many makers that any kind of a combination of 200 or 
300 ampere-turns primary on one leg of a core with a similar 
secondary winding on the other leg, with vast magnetic 
leakage and as many faults of design as could well be crowded in, 
would do for the purpose. Such designs are put forth by 
reputable makers for use even with “ standard wattmeters. 
The only explanation I can think of for such apparatus finding а 
market is that current transformers are generally used on circuits 
of high currents or high voltages, Now the great majority of 
users are not equipped with reliable standards for checking in- 
struments on such circuits ; they, therefore, providing they are 
satisfied that the instrument fed by the series transformer in 
Кеша is reasonably accurate, take the ratio of the latter on 
faith. 

Dr. Drysdale's “ golden rule” is doubtless one to be kept 
very much in mind when designing series transformers. How- 
ever, the commercial design is subject to many more limitations 
than is a design simply got out for laboratory use or scientific 
investigation. One of the chief difficulties is the question of 
insulation, and to design a small and not too costly transformer 
which shall have good electrical qualities, and at the same 
time a large factor of safety as regards insulation, 18 а job not 
to be despised by anybody. 
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I cannot, however, confirm Dr. Drysdale in the difficulty he 
apparently has experienced in securing perfection of ratio. 
Eyen when using all the winding space and sandwiched coils, 
I notice his ratio was 1:07 per cent. less than unity. I have 
never had any such core loss difficulty in current transformers 
designed to have a constant ratio. In fact, with such trans- 
formers I have always taken the current ratio to be the exact 
ratio of the turns, and the tests made have always.agreed with 
this. I have before me now the test sheets of a batch of 24 
current transformers intended for use with watt-hour meters 
on three-phase circuits at a voltage up to 750 volts. The 
primary currents varied from 75 to 150 amperes, the full-load 
secondary being in each case 10 amperes. The tests (which 
were the ordinary test-room ones) show that at full and half 
non-inductive loads, at a periodicity of 40 periods per second, 
the transformers did not introduce any appreciable error. If 
any error did exist, it was certainly considerably less than 
І pr cent. Even at from one-tenth to one-tw.ntieth load the 
error introduced was only 1:33 per cent., the meter running, 
of course, slower by this percentage. This is, I think, a much 
better result than the latest and best result of Dr. Drysdale, 
and agrees better with Mr. Wild's measurements. 

Regarding the magnetising current, I have always found 
this a greater nuisance than the core loss. The magnetising 
current error becomes of special importance with three-phase 
wattmeters, as, in these, one of the phases in the meter is 
generally working at a rather low power factor, and the error 
introduced is, of course, proportional to the tangent of the 
angle of lag of the main current. Dr. Drysdale’s phase dis- 
placement of 0:518 deg. is pretty good. It can, however, be 
approached in commercial transformers. The majority of the 
24transformers mentioned above had a phase displacement of 
0 8 deg., and the average was 1 deg. It would aleo be possible, 
at slightly extra cost, to reduce this angle and obtain a phase 
displacement of only 4 deg. This would be, I think, a result 
hitherto unequalled by commercial series transformers.— 
Yours, &c., CHARLES С. GARRARD. 

Hollinwood, Dec. 17. 


OSCILLATION VALVE OR AUDION. 


TO THE EDITOR OF THE ELECTRICIAN. 

Sin: In reply to a letter appearing in your recent issue 

by Prof. Fleming, I will say that not only in my original 
Paper before the American Institute of Electrical Engineers, 
but also in the abstract printed in The Electrician, it is seen 
that I mention not only the device described by Prof. Fleming 
in 1904, but point out the real genesis of this device by Elster 
and Geitel in 1882, or eight years prior to its “ re- discovery 
by Prof. Fleming in 1890. ‘The German investigators were at 
that early date demonstrating the remarkable unidirectional 
quality of a gas at low pressure when the cathode is an incan- 
descent wire or filament, and illustrated the exact device 
employed subsequently by Prof. Fleming and myself. How- 
ever, the figure in the abstract of my Paper clearly shows the 
local battery in the telephone circuit, which makes all the 
difference between a possible rectifier of alternating currents 
oi very considerable voltage and a relay or trigger device, 
whereby the flow of the local current is affected to an extra- 
ordinary degree. In one case we have merely a rectifier with 
а direct-current motor (the galvanometer) which is thus 
actuated by the energy of the rectified received oscillations 
themselves—an effect apparent with intensely strong impulses 
only. The audion, on tho other hand, when properly con. 
nected in a tuning circuit, shows a sensitiveness at least 10 
to 80 per cent. greater than that of the electrolytic receiver, 
using the finest Wollaston anode. 
The difference which Prof. Fleming questions may be teraely 
likened to that between a few yards and a few hundreds of 
miles; between a laboratory curiosity and an astonishingly 
efficient wireless receiver employing the same medium, but 
Operating on a principle different in kind. 

The differences in the actual phenomena involved in the 
Elster and Geitel tube and the audion I have described at some 
length in my Paper. i 
* have been unable to obtain any sign of rectification of 

igh-frequency currents with the device unless their potentials 


exceed 20 or 30 volts—potentials which, of course, are im- 
possible at wireless telegraph receiving stations. 

In the Wehnelt incandescent-cathode valve or rectifying 
tube (disclosed, by the way, in 1903) this lower voltage limit 
to completo rectification is observed. 

In the audion, however, especially in the **bi-wing type, 
where the oscillations are applied to an independent electrode, 
there is the exact opposite of the rectification effect observed 
in a direct-current instrument in series with the battery in the 
local cireuit. When only tolerably strong signals are received 
the galvanometer deflection is reduced, and that frequently to 
one-third or one-half its normal throw. 

Prof. Fleming is further in error in stating that electrolytic 
rectifiers do not show unilateral conductivity for high-fre- 
quency currents. The well-known discoveries of Prof. Pupin 
in that field in 1899 surely require no rehearsal. In fact, it is 
in this very particular, that of rectification of Hertzian oscilla- 
tions of comparatively small potentials, that the Pupin 
electrolytic valve exceeds in efficiency that of the Elster- 
Geitel-Wehnelt-Fleming vacuum oscillation valve. — Yours, &c., 


New York, Dec. 14. LEE DE FOREST. 
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PARLIAMENTARY RECORD FOR 1906. 


At the close of each Parliamentary session it has been our custom 
to publish a record of the bills passed and to give brief outlines 
of the proceedings likely to affect electricity supply, electric trac- 
tion, telegr ha, &c. Owing to the Autumn Session our résumé 
is later than usual on this occasion, but so far as electrical engineer- 
ing is concerned the legislative output does not at all correspond 
with the length of the Parliamentary sittings. Some of the chief 
features of the new acts are given in our leading article. 

Public Acts. 
Registration of Patent Agents Act. 
Expiring Laws Continuance Act, 
Prevention of Corruption Act. 


Trade Disputes Act. 

Census of Productioa Act. 
Workmen's Compensation Act. 
Wireless Telegraphy Aet. 


ye Census of Production Act makes provision for the compilation of 
a census of production and cf statistics of the trade of the country. The 
census is to take place in 1908 and at such subsequent intervals as the 
Board of Trade may determine. Those who are required to make returns 
include every occupier of a factory or workshop within the meaning of 
the Factory and Workshops Act, 1901, and every person who executes 
works of construction, alteration or repair of railroads, tramways, &e., 
or of laying, altering or repairing gas or water pipes, telephonic or electric 
lines. All electricity undertakers (local authorities and companies) come 
within the scope of the Act. T К 

The Registration of Patent Agents Act makes farther provision for, the 
registration of Patent Agents. 

The Prevention of Corruption Act was pissed in order to suppress 
illegal commissions on orders for goods, &oc. 


Provisional Order Confirmation Acte. 
Electric. Lighting. 

Electric Lighting Provisional Order Confirmation (No. 1): Waterford. 

Electric Lighting Provisional Orders Confirmation (No. 2): Abercarn, 
Barry, Bettws-y-Coed, Blaydon, Calverley, Farsley, Foots Cray, Horsforth, 
Market Harborough and Wembly. | Pea . 

Electric Lighting Provision Orders Confirmation (No. 8): Bellshill, 
Blantyre, Bothwell, Dunfermline & District, Dunoon, Fochabers, Inveresk, 
Shettleston and Tolleross, and Uddingston. | 

Electric Lighting Provisional Ordera Confirmation (No. 4) : Aylesbury, 
Boston, Castle Ward, Weetslade and Cramlington, Godalming (Exten- 
sion), Gomersal, Henley-on-Thames, Pinner, Stanmore, Harrow- Weald 
and Edgware, Swanage, and Wantage & District. _ 

Electric Lighting Provicional Orders Confirmation (No. Б): Bude, 
Camberley & District, East Barnet Valley, Exeter, Frome (Amendment), 
Higham Ferrers, Rushden and Wellingborough (Rural District), Mid 
Durham, Wealdstone, Wisbech (Amendment) and Yardley (Amendment). 

Electric Lighting Provisional Orders (No. 6): Eastwood and Cathcart, 
Kilpatrick. 

Electric Lighting Provisional Orders (No. 7) : Barton-upon-Irwell, 
Cheshunt, Dorchester (Amendment), Eton (Rural), Hexham (Extension), 
Stourport and Kidderminster, Uxbridge and Distriot (Extension). 


Tramways. 
Tramway Orders Confirmation: Altrincham, Dewsbury, Newcastle- 
upon-Tyne, Ossett, Portobello and Musselburgh, and Rochdale. 


Confirmatory Acts under Private Legislation Procedure (Scotland) 


Act, 1899. | 
Ardrossan, Saltcoats & District Edinburgh. Suburban Electric Tram- 
Tramways Order. ways Order 


Falkirk & District Tramways (Ex- 


i Ord 
Dumbartonshire Tramways Order tensions) Order 


Dunfermline & District Tramways 


Order 
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Private Acts. 


Ascot District Gas (Electric Light. 
ing). 
ваз) Corporation. 
Baker Street & Waterloo Railway. - 
Brixham Gas (Electric Lighting). 
Buenos Ayres Grand National 
Tramways. · 
Bury Corporation. 
Cork City Railways & Works. 
Corporation of London (Black- 
friars and other Bridges). 
County of Durham Electric Power 
Supply- 
Саво and Electricity & Power 
аз. . 
Derbyshire & Nottinghamshir 
. Electric Power. | 
Dover Corporation. 
Edinburgh Corporation. 
Folkestone & District Electricity 
Supply. | 
Folkestone, Sandgate & Hythe 
Tramways (No. 2). 
Hackney Electricity. 
Haslingden Corporation. 
Huddersfield Corporation. 
Kent Electric Power. 
Kingston-upon-Hull Corporation. 
Lancashire Electric Power. 
London County Council (General 
Powers). 
London County Council (Tramways 
and Improvements). 


Manchester Corporation. 
Mersey Railway. "nm 
Metropolitan District Railway. 
Metropolitan Electric Supply. 
Metropolitan Railway. 


Middlesex County Council (Tram- 


ways). | 
Newcastle-upon-Tyne Electric Sup- 
ly. 
Newport Corporation. 
North & South Shields Electric 
Railway. 
North-East London Railway. 
North Metropolitan Tramways. 
North-West London Railway. 


Nottinghamshire & Derbyshire 
Tramways. | ; 
Preston, Chorley & Horwich Tram- 


ways. 

St. Panda Electricity. 

Shropshire, Worcestershire & Staf- 
fordshire Electric Power. 

South Lancashire Tramways (exten- 

sion of time). 

South Wales Electrical Power Dis- 
tribution Co. 

Southport & Lytham Tramroad 
(extension of time). 

Todmorden Corporation, 

Twickenham & Teddington Elec- 
tric Supply. 

Wallasey Tramways & Improve- 
ments. 


London United Tramways. Watford & Edgware Railway. 
Macclesfield & District Tramways. | West Yorkshire Tramways. 


So far as Private Bill legislation is concerned, the outstanding feature 
of the Session was the contest over the right to supply electricity in bulk 
for power and industrial purposes in London and the suburban districts. 
In addition to the London County Council scheme, the Administrative 
County of London & District Electric Power Co. promoted a bill some- 
what similar to that of 1905, aud the Additional Electric Power Supply 
Bill sought authority to erect a generating station at St. Neots and to 
transmit and supply energy in the metropolitan area for railways, tram- 
ways, canals, £c. In order to protect their interests the existing elec- 
tricity undertakers (companies and borough councils) in the West End of 
London combined to promote the West End Electric Undertakers Asso- 
ciation Bill for poren of mutual supply, &c. In addition, the Charing 
Cross, West End & City Electricity Supply, the City of London Electric 
Lighting, the County of London, the Metropolitan Electric Supply, and the 
South Metropolitan Electric Light & Power Companies and the London 
Electric Supply Corporation endeavoured to obtaih legislative sanction to 
certain schemes which were promoted individually by the companies for 
safeguarding or extending existing undertakings. Owing to the opposi- 
tion of the L. C. C. all private bills (except one)-likely to affect or compete 
with their scheme were withdrawn. The promoters of the Additional 
Electric Power Supply Bill were unwilling to postpone their scheme, and 
contrary to the usual practice the bill was rejected on the motion for the 
second reading in the House of Commons. 


. Below we give a list of the more important measures that were 
introduced, but which, for various reasons, were not passed. 


. Public Bills, 
Light Railway Bill (withdrawn). 

- Supply of Electricity Bill (withdrawn). 
Telegraph Construction Bill (withdrawn). 


i | ' Private Bills. 
. Additional Electric Power Supply (London) (rejected on second reading 
in House of Commons). 
P 5 County of London & District Electric Power (with- 
rawn). | . 
- Charing Cross, West End & City Electricity Supply (withd i 
City of London Electric Lighting (юга), күни) 
Hammersmith, City & North-east London Railway (suspended until 
n ae vw 
ondon County Council (Electric Supply) (rejected). 
: London Electric Supply Corporation Ve iig 
London Outer Circle Railway (rejected). 
Middlesex County Council Tramways (rejected). 
Shoreditch & Stepney Electricity (withdrawn). 
South Metropolitan Electric Light & Power (ꝛoitd raton). 
West London Electric Undertakers’ Association (withdrawn). 


—— — — а 


Shop Window Lighting in the City of London.—The Court 
of Common Council have made an addition to their rules regarding 
lamps for shop window lighting. The external dimensions of lamps 
shall not exceed 2 fl. 8 in, in any direction, and lamps shall not be 
fitted with high-power lights, unless screened in such manner as to pre- 
vent the rays of light falling upon the public way. The words in italic 
are new. 


LEGAL INTELLIGENCE. 


а эы 


Workmen's Compensation.—Evans and the National 
Telephone Co. 


.On Friday the Court of Appeal (the Master o! the Rolls and Lords 
Justices Cozens-Hardy &nd Farwell) heard this appeal of the applicants 
(Thomas Oliver Evans and his wife, F. E. Evans) in a workmen’s com. 
pensation case from an award made by his Honour Judge Lumley 
Smith, K.C. The applicants were father and mother of deceased, on 
whom they were dependent, and who met with his death while fixiog a 
stay of a telephone pole at Fulham (London) on March 13 last. 

Mr. EVANS, K.C., for applicants, said the question for consideration 
was as to whether or not certain arrangements at the top of the ladder 
was & scaffolding within the meaning of the act. The National Telephone 
Co. were owners of a certain post which was fixed to the top of a building 
with certain stays and upon that post it was nesessary to affix some tele- 
phone wires. Deceased was repairing a stay which had become loose. 
but the whole thing tumbled over and deceased was thrown from the 
top of the building. The county court judge held that the arrangement 
upon which deceased was standing was not a scaffolding within the 
meaning of the act. 

The MASTER OF THE ROLLS, in giving judgment, said the question 
before Judge Lumley Smith was whether the workman came within 
sec. 7 of the Workmen’s Compensation Act. The county court judge 
had found as a fact that the arrangement at the top of the pole was not a 
scaffolding, and it seemed to him that the learned judge was entirely 
within his rights in arriving at that conclusion. The question to decide 
was whether or not the arrangement at the top of the pole was a ваќ. 
folding. In his opinion the repairs were not effected by means of a 
scaffolding, and, therefore, as regarded the question of fact the judge had 
arrived at it was not within the power of that court to interfere. 

Lord Justice COZENS HARDY and Lord Justice FARWELL concurred. 

The appeal was accordingly dismissed. 


Surveyor of Taxes v. Wallasey Urban District Council. 


In the King’s Bench Division Mr. Justice Bray recently delivered 
judgment in this case, which raised the question whether a Municipal 
Council purchasing horse tramways and converting them to electric lines 
were to pay income tax on the first year’s profits of the new tramways as 
upon a new business, or whether they were entitled to average the profits 
of the three years, and pay upon that basis as successors of the old com- 
pany. In the first year of the working of the Wallasey electric tram- 
ways the profits were over £12,000, whereas the average earnings of the 
old company were about £2,000 a year; but after deducting from the 
£12,000 earned the amount allowed for depreciation of machinery, &c., 
there were no profits at all on which income tax could be assessed. 

His LORDSHIP, in giving judgment, said the question really was 
whether there could be a successor to а part of a business which was 
carried on as a separate business. It appeared that the old tramway 
company carried on an omnibus business as well as a tramway business, 
but the Council only purchased the tramway portion of the business, and 
it was contended that a person or local body could not be а successor to 
part of a concern. That contention was held to be correct, but here it 
was shown that the tramway and omnibus portions of the business were 
carried on separately, that separate accounts were kept and separate 
profits shown. That being so, he held that respondents were entitled to 
take over the tramway business, and accordingly that the Council were 
successors to the company and entitled to the three years’ average. 
Judgment was given for respondents. 


Liquidator of Thomas’s (Ltd.) v. Glasgow Corporation. 


In the Glasgow Sheriff Court on Monday, Sheriff Fife was asked by the 
liquidator of the estate of Thomas's (Ltd.) to grant an interdict against 
the Glasgow Corporation from cutting off the supply of gas and electri- 
city to the company’s premises. Petitioner was appointed liquidator of the 
company on Dec. 7, and a few days ago intimation was given by the 
treasurer of the Gas Department that unless a certain outstanding ac- 
count for gas and electricity due by the company was paid the gas and 
electric connections would be cut off. The liquidator contended that the 
account having been incurred before his appointment, payment of the 
account would be a preference to the Corporation over the other creditors, 
The liquidator was willing to give an undertaking that the light and 
power supplied from the date of his appointment would be paid. He 
maintained that he (as liquidator) was in the same position as a new 
occupant of premises. 

For the Corporation it was pointed out that it had been judicially 
determined that a liquidator was only an agent. 

_ The SHERIFF said that unless it could be sbown that a liquidator was 
in the position of a new tenant, the Corporation had a right to cut off the 
gas. He refused to grant interdict. 


Assessment of Telephones.—Wood v. Glasgow Corporation. 


Last week, in the First Division of the Court of Session (Edinburgh), 
Glasgow Corporation (as owners of the municipal telephone undertaking, 
since transferred to the Postmaster-General) sued W. J. Wood (collector 
of assessments for relief of the poor in Glasgow) for suspension of certain 
assesaments and of threatened charges to follow thereon. The Corpora- 
tion alleged that the assesaments were illegal because the Parish Council 
had failed to make proper deductions in terms of sec. 37 of the Poor Law 
(Scotland) Act, 1845 which provided that “in estimating the annual 
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value of landa and heritages the same shall be taken to be the rent at 
which, one year with another, such lands and heritages might, in their 
actual state, reasonably be expected to let from year to year under deduction 
of the probable annua! average cost of the repairs, insurance, and other 
expenses, if any, necessary to maintain such lands and heritages in their 
actual state, and all rates, taxes and public charges payable in ect of 
the same.” In the Outer House Lord Dundas found that the complainers 
were entitled to the following deductions: (1) Repairs on underground 
cables, on overhead wires, &c.; on subscribers’ instruments, switch- 
boards, tools, poles, standards (or fixtures upon roofs of buildings), and 
als» repairs on those roofs rendered necessary by renewing or repairing 
such poles, standards or fixtures ; (2) insurance against loss by fire; (3) 
owners’ rates. 

The JUDGES now affirmed the judgment of the Lord Ordinary, except 
upon & point relating to the repairs on the roof, which were subject matter 
of contract; they aleo found neither party entitled to expenses in the Inner 
House and remitted the case to the Lord Ordinary. 


Jarvis Bros. v. Gee. 


At Newcastle-on-Tyne County Court last week plaintiffs sought to 
recover £37 in respect of electric cable supplied to defendant, an elec- 
trician. There was a counter-claim for alleged breach of contract. 

Mr. MEYNLL, for plaintiffs, said defendant, after failing to make a 
bargain with the St. Helen’s Cable & Rubber Co., approached plaintiffs 
(who were the company’s local agents), and they agreed to supply him. 
Subsequently defendant alleged that the cables were not supplied in the 
lengths ordered, and also alleged that they were of the wrong sizes, He 
kept all the cable of the wrong size and returned only that of the size 
which had been ordered. 

In his evidence DEFENDANT said that through the cable being of the 
wrong size an expenditure of £26 had been incurred. 

Judge GREENWELL remarked that defendant's proper course was to 
have told plaintiffs that he did not want the goods, or that he would 
accept them on certain terms. He had, however, kept the goods, and he 
was bound to pay for them. On the other hand, there was nothing to 
show that he was entitled to any damages. 

Judgment for plaintiffs on both the claim and counter.claim. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VAOANT AND FILLED. 


Àn assistant works manager is required by Messrs. Dick, Kerr & 
Co. (Ltd.) for their Preston works. Applicants must have thorough 
knowledge of modern works practice and production of electrical 
machinery. Applications to the works manager, Mr. J. Conner, 
Strand-road, Preston, Lancs. 


Whitby borough electrical engineer (Mr. L. H. King) hasavacancy 


for a pupil, to commence duties in the new year. See an adver- 
tisement. 


A foreman, with competent knowledge of switchboard, instrument 
and similar work, is required. See an advertisement. 


Mr. Gordon Holmes has been appointed electrician at Cardiff 
workhouse, 


BDUCATIONAL NOTIOBS. 


King’s College, London.—The Lent term commences on Tues- 
day, Jan. 8. In addition to the ordinary day courses of instruction 
given in engineering and applied science, there are evening classes 
for civil, mechanical and electrical engineering, workshop practice, 
drawing, metallurgy, mathematics, physics and all science subjects. 
There are also advanced evening classes in electrical, civil and 
mechanical n Prospectuses from the Secretary, King's 
College, Strand, London, W.C. 


Merchant Venturers' Technical College, Bristol.— Prof. Michael 
E. Sadler, who distributed the prizes on the 20th inst., said he 
hoped the fire with which they had been visited might make it 
possible to unite the more advanced work of Merchant Venturers’ 
College with the work of University College, and thus form the 
nucleus of a great University of Bristol. 

The present time had some points of similarity with the períod of the 

naissance and the revival of learning. Both were periods in which 
universities had been multiplied, and in many cases then and now those 
Universities had been established through the munificence of merchant 
princes and by the help of subsidies from municipal and other рш 
ате Іа each саве, at the time of the revival of learning and during 

e last 50 years, those who had established universities had had a 
кр aim in view, At present the practical aim was partly to produce 
5 Пей administrators for the public and municipal service, роо to 

а teachers for all grades of the public and private educational services 
And partly the qualifying of scientific experts for modern industry and 
рше Тһеу could not fulfil any one of these three functions, except 
ad suitable building at a convenient place, in adequate equipment and 
thr. er thoroughly competent teachers. He suggested, therefore, that the 

se purposes of the modern university were teaching, discussion and 
ery, and they could not have a living city unless they had all three. 
Thor d o to be room for a new university with its seat in Bristol. 
whith the beginning of the adult movement more than 100 years ago, 
ch he regarded, through its brotherliness in learning, as one of the 


most remarkable of all educational movements of the times. The country 
would not gain by the establishment of universities weak because they 
were ill-endowed and ill-equipped in the matter of teachers, appliances, 
books, &c. A great university in Bristol would be the educational crown 
of the city and district. A university there would furnish Bristol and its 
neighbourhood with a succession of men fitted to hold the most respon- 
sible posts in the scientific enterprise of modern industry and commerce. 


Crystal Palace Engineering School.—The “ Wilson " premium 
for the best paper read before the Crystal Palace Engineering Society 
during the present session has been awarded to R. R. Yerburgh for 
his Paper on Timber.“ 

Other Papers read during the session were Reservoir Construction," 
by L. 8. Layman ; Motors for Military Work," by F. A. Baker; Some 
Types of Rack Railways in Switzerland," by H. H. M. Spink. The 
premium was presented to Mr. Yerburgh by Lord Brassey on the occasion 
of the 102nd distribution of certificates at the school on Friday last. 


Argentina.—The Anglo-Argentine Tramways Co. state that 
there is no foundation for a statement recently published in а 
Belgian paper that a Belgian trust is about to take over practically 
the whole of the electric tramway undertakings in Buenos Ayres, 
with running powers over the Anglo-Argentine Co.’s lines. 


. Australasia.—The South Australian Parliament has . the 
proposal for the purchase by the Government of the Adelaide tram - 
ways. The lines are to be immediately electrified and managed by 
а trust comprising representatives of the Government and all the 
metropolitan ‘and local governing bodies. A loan of £280,000, to 
cover the purchase money, is to be raised locally. 


Blackpool.—From Jan. 1 the charge for electricity for power, 
heating and cooking is to be 1d. a unit. 


Blaenavon.—The Council have asked the Ebbw Vale Co., which 
is supplying current in the district, to make provision for a larger 
supply of electrical energy for lighting. | 


Bournemouth.—The arbitrator (Sir Alex. Kennedy) has given 
his decision in the dispute between the Corporation and the Bourne- 
mouth & District Electricity Supply Co. as to the charge for supply 
of current for Christchurch tramways. 

The original tramway to Christchurch from Bournemouth was con- 
structed by the Poole & District Electric Traction Co., and they made an 
agreement with the Bournemouth & District Compauy for the supply of 
current, the minimum quantity to be of the value of about £900 a year. 
The Poole & District Co.'s undertaking was acquired by the Bournemouth 
Corporation, and the agreement rendered the latter body liable for the 
purchase of current from Feb., 1902. The line was not constructed till 
some two years later, and it was in regard to the liability of the Corpora- 
tion during the intervening period that the present dispate arose. No 
current was supplied, and the Corporation contended that their indebted- 
ness to the company was limited to the loss of profit sustained by them 
through not being called upon to provide current. 

Sir Alex. Kennedy’s award adjudges that the Corporation shall pay the 
company £350 а year, from the date of taking over the powers (Jan., 
1904) until the current was taken in Oct., 1905, and the Traction Co. shall 
pay & similar sum to the Supply Co. for the period from July 1, 1903, to 
ec. 81, 1903. 


Bray (Ireland).— The Local Government Board auditor (Mr. 
J. A. Baker) has issued his report on the audit of the accounts of 
the electricity department for the year ended March 81, 1906. 

The report stated that there was & steady increase in the number of 
consumers and in the receipts from sale of current. That, however, was 
counterbalanced by an increase in the cost of generation and distribution 
during the year, due to repairs and renewals being paid for out of 
revenue. An important factor in the present unsatisfactory position of 
the accounts was the inadequate amount paid for public lighting, the 
rate per lamp being only half that charged in other places. Mr. Baker 
disallowed a payment ol £15. 14, made in respect of an examination and 
report in connection with the department by a firm of chartered assoun- 
tants, In 1898 а similar examination was conducted by another firm, 
and in the auditor's report for that period it was pointed out that such 
expenditure was uncalled for, and wholly unnecessary, resulting in no 
useful or practical advantage whatever to the township. Mr. Baker, 
therefore, sutcharged the amount against five members. It is under- 
stood that an appeal will be made to the L.G. Board to remit the 
surcharge. 

Chile.—The “Revista Comercial” (Valparaiso) of Nov. 17 
notifies applications by Don Domingo Itaegui for permission to 
construct an electric railway from the Government warehouses in 
Valparaiso to Peñuelas, and by Don Osvaldo Camus for permission 
to construct an electric railway from Quinteros to Valparaiso 
and Calera. ‘i ‚ 
- The “ Revista Commercial” (Valparaiso) states that an applica 
tion has been lodged by Don L. D. Garcés for permission to construct 
an electric railway in the Avenida Pedro de Valdivia, Santiago. 

The Revista also reports the formation in Valparaiso of a 
company entitled Cia Ferrocarril Eléctrico Cerro de la Cordillera, 
with а capital of 200,000 pesos (about £15,000) to work a concen 

ted by the municipality of Valparaiso for an electric railway 
tween the Plaza Echaurren and the Lo Chaparro Bridge. 


Cochin China.—The use of the public telephone service in 
Cochin China is limited to the city of Saigon, and belongs to the 
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Electrical Trades Benevolent Institution.— We have received 
the following letter from One of the Committee” of the above 
institution, dated Dec. 21, and so too late for insertion in our last 
issue :— 

The above institution is now actively at work, and, due to the success of 
the Olympia Electrical Exhibition and the activity of its committee, has 
a considerable sum of money to its credit. Unfortunately ап institution 
that is benevolent must continually be seeking the wherewithal to support 
its benevolence, and for this reason I venture to ask you for space in your 
esteemed journal to bring the matter before your readers at a season when 
donations and subscriptions should easily be forthcoming. 

Should the methods or objects of the institution ba unknown tu any- 
one, a letter to the secretary a’ Dartmouth House, Queen Aune’s Gate, 
London, S.W., will secure fullest information. All contributions addressed 
in the same manner will be promptly acknowledged. 


Epsom.— The Council have applied for sanction to a further loan 
of £3,600 for extensions of the electricity works. 


Exhibition.—A meeting of the guarantors of the Scottish 
National Exhibition (to be held in 1908) took place last week. The 
chairman (Sir Robert Cranston) announced that the guarantors 
had promised £26,700, and actually signed for £25,968. The task 
of making the preliminary arrangements was remitted to the 
executive committee, Sir Robert Cranston being appointed chairman 
and Councillor Dobie vice-chairman. 


Fulham (London).—The Council have decided to take up & loan 
of £14,000 for electricity supply. 


Glasgow.—The Tramways committee have re-affirmed their 
recommendation to extend the electric tramways to Rouken Glen, 
via Thornliebank. The general manager (Mr. Dalrymple) has 
pointed out that the present service to the Glen via Giffnock is quite 
inadequate in the summer. 


Greetland.—The Council have asked Halifax Corporation to give 
a supply of electricity in bulk in this district. 


Hackney (London).—Last week the Council approved estimates 
amounting to £9,500 for laying additional mains for street lighting. 
It was also decided to expend £15,569. 8s. on additional plant at the 
electricity works to meet the increasing demand for current. Ald. 
Rawll suggests that at the end of the present financial year £4,500 
out of the annual profits should be transferred to reserve. 


Hastings.—The electric tramway on the front, which is equipped 
on the Dolter surface contact system, was officially inspected on 
Thursday last. 


Hydraulic Main Burst.—A main of the London Hydraulic 
Power Co. burst in Cheapside on Tuesday and caused considerable 
damage to conduits and cables belonging to the Charing Cross, 
West-End & City Electricity Supply Co. 


Inquest.—At Greenwich (London) on Monday Mr. H. R. Oawald 
opened an inquest on the two men who were killed by the explosion 
which occurred on Thursday last week at the generating station of 
the South Metropolitan Electric Light & Power Co., Blackwall 
Point, Greenwich. The victims were William W. Shaw (boiler 
inspector) and J. P. Coombes, boilerman. 

Mr. G. MırcaeLL WILLIAYS, onion manazer of the National Boiler 
& General Insurance? Co., said Shaw, who was the senior London inspec- 
tor of the company, was a most capable man. 

Mr. Jon A. CONSTABLE, resident engineer at the station, said that 
Mr. Shaw came to the Greenwich works to inspect one of the six 
boilers. He went into the boiler house at 10 minutes to 4, and a 
quarter of an hour later witness heard a loud explosion. Running 
outside he saw that the boiler and engine house was wrecked, the 
roof being completely blown off. Witness inspected the place and 
gave instructions that the fires should be drawn from the boilers. It 
was some time before a proper inspection could be made, but when this 
was done he discovered that the thermal storage drum of No. 6 boiler 
was not in its place. It was No. 6 boiler which Mr. Shaw went to inspect. 
The thermal storage drum was an apparatus for storing hot water for 
use in the boiler, and its capacity was 500 cubic ft. It was connected 
with the boiler by a pipe, and at the time of the occurrence witness 
estimated that it would have been half-full of boiling water. The pres- 
sure in the dram would be about 1601b. to the square inch. The 
working pressure of the drum was that amount, but it was constructed 
to bear as high a pressure as 230 lb., ani it had been tested to that ex- 
tent in July last after erection. The pressure of the steam in the boiler 
and in the storage drum was identical, and the boiler had a safety valve 
which would blow off automatically when the pressure rexchel 160 lb. 
That valve was to his knowledge in good order two or three days before 
the accident. The drum was first put in in August last, After the 
accident the drum was found to have been blown away in a westerly 
direction through the roof and walls for a distance of 100 yds. 
It struck the ground in its course and then rebounded. 1% 
also struck the premises of the Gas Co., near-by, and pene- 


trated an 9in. wall ‘The walls of i itself were 
densing purposes, The sewer scheme could be carried out much more | 18 in. thick, The end of the d whieh ea aia shape 


quickly tban any of the others, and the report concludes by pointing out | and $ in. thick, was not particul ing i d 
the necessity of the Corporation making provision to increase their out- | knocked out. The pipes кшн ат Ten wate 
PUE He also recommends the tormal adoption of the scheme of exhaust damaged, and the supports of the boiler catried away rendering it unsafe. 
о eas niu condensers. The total cost of the whole scheme when com- Injury was also done to the main steam pipes of the building by falling 
Р eee debris. Thermal storage drums were comparatively new things. No 


State authorities. The system was started about five years аро, 
and has one exchange in operation. There are about 200 subscribers, 
and the wires are all underground. 

A telephone system is, however, being installed between Pnompenh 
(the capital of Cambodia) and Saigon. 
A submarine telegraph cable has been laid between Cochin China 
and Dutch Borneo, landing at the island of Poulo Condore, 150 
miles from Saigon. The cable is throughout of the heaviest type, 
and was manufactured by Grammont & Co. 

A correspondent who supplies to us the above details concludes: 
«Owing to prohibitive duties on foreign goods British manufactured 
electric fans and lamps cannot find a market in Saison.“ 


Coventry.—Sanction has been received to a loan of £31,499 on 


The deductions made by the L.G. Board are as followa: £5,338 in 
respect of old and disused plant (£2,886 of which was written cff last 
year out of profits, and the remainder, £2,452, will be written off out 
of fature profits); £500 over-estimated for cost of reinstatement of 
trenches after laying spare pipes for cables; and £95 in respect ofa 
sinking-fund payment which would have been made if Joan had been 
sanctioned prior to incurring the expenditure on the new water purifier. 


Dumbarton (N.B.)—The County Council have decided to oppose 
the Glasgow Corporation Order (for tramway extensions, &c.) and 
the Scottish Central Electric Power Co.’s Order, but no petition is 
to be lodged against the Dumbartonshire Tram ways Order. 


Ealing.—The charge for electric current for private arc lighting 
has been fix2d at 4d. per unit. 


‚ Bdinburgh.—The further report of the consulting engineer (Sir 
Alex. Kennedy) on the different schemes suggested by the Corpora- 
tion for obtaining water for condensing purposes has been issued. 
Sir Alexander in his further report points out that in October he 
advised the inatallation of exhaust turbines at M‘Donald-road station in 
such a way as would increase the capacity of that station by 4,800 kw. 
when completed. The estimate for the cost of the exhaust steam turbines, 
condenser air and circulating pumps, switchboard, oil separating plant, &e., 
erccted complete (including allowance tor contingencies and engineering 
charges) was £47,000. The original idea ofputting up cooling towers at 
M‘Donald-road was that the water from the surface condensera should be 
cooled by means of towers. The cost was estimated at £8,009. Dealing 
with the different schemes, Sir Alexander states that the Water of Leith 
scheme was estimated at £11,100, but bad to be given up, He dealt 
in March with a roposal to take pipes down to Newhaven, s0 that 
water might be taken from the sea. The cost of this scheme, as apart 
from the turbines, would amount to £26,800, and Sir Alexander gives it as 
his opinion that it is altogether too costly. In the previous report the cost 
of the Lochend Loch scheme was put at £20,000, which included £3,000 for 
land, This scheme presents, he says, no engineering difficulties. The cost is 
considerable, but it will give good results. In regard to Craigleith Quarry the 
cost would be £15,000, but, asthe Gas Commissionera had found it would 
not be possible for them to allow the use of the water, he presumed this 
scheme could not be further considered. A suggestion had been made 
that pipes might be laid down the bed of the Water of Leith as far as 
some property belonging to the Corporation near Great Junetion-street 
Bridge, where there was plenty of room for a pumping station. He 
had not been able to make an estimate for this scheme, but he was afraid 
it must be pronounced impracticable. It had been suggested that some 
portion of the grounds belonging to the Trinity Hospital at Redbraes 
might be laid out as cooling ponds, through two or three being at different 
levels, and the water allowed to pass tbrough one to the other, being 
admitted from the lower pond to M‘Donald-road, and return back again to 
the other ponds. The scheme appeared practicable from the engineer’s 
point of view, though there might be difficulties about crossing the railway. 
As compared with the Lochend echeme the cost at Redbraes would save 
about £10,000 in pipes. On the other hand, at least £12,000 would have 
to be paid for the land. While it was not possible to make an exact 
estimate, it might be eatimated that the cost ought not to exceed the 
price at which cooling towera could be erected. In that case the cost, 
including £12,000 for land, would amount to £26,500. The convener 
had mentioned a sewer crossing at M'Donald-road and belonging to the 
Water of Leith Purification Commissioners, to which it was found on 
inquiry that the city had the right to use all liquid which passed through 
the sewer for their own purposes. He had still to receive particulars as 
to analysis, and he bad not yet received full particulars of the 
levels, and could not, therefore, make а very exact estimate of 
the cost of connecting the station with the sewer. Approximately, 
however, be estimated at £5,000, and he did not think it would exceed 
£6,000. Тһе amount of water running down the sewer in dry weatber 
was reported to be 1,400 cubic ft. per minute, which would be ample for the 
purposes of M‘Donald-road. - The saving by condensation would b» the 
same for any of the schemes mentioned, but пз the sewer schem? was 
considerably less in capital cost than the othera, while the cost of pumping 
would be relatively small, there was no doubt that the saving by it would 
be much larger than in any of the other cases. Sir Alex. Kennedy there- 
fore recommends the adoption of the sewer scheme. Atthesame t me it 
is desirable (in his opinion) to acquire the right for Lochend for con- 


themselves had had the drum ins 


was that the material of which the drum was constructed was too brittle, 
SIDNEY Perry, who was employed in the stokehole beneath the boiler, 
said he saw Mr. Shaw climb the ladder to go to the iop of No. 6 boiler. 
Coombes was standing on the ground in front of the boiler. Neither of 
the men carried tools. Between three and five minutes elapsed between 
the time Mr. Shaw went up the ladder and the actual explosion. 
The inquiry was adjourned. 


We are pleased to be able to statethat the men who were injured 


by the explosion have so far recovered as to be able to report them- 
selves. 
The funeral of the deceased 


(Mr. G. F. Fox). 


The supply of electricity was stopped by the explosion for eight 
minutes, after which certain portions of the area were supplied by 
running at full load the station at Sydenham, and the whole arca 


is now again regularly supplied. 


Insurance of Electrical Plant.—Marylebone Council have re- 
ceived the following quotations for the insurance of their elect rical 
plant against breakdown to the extent of £17,050 :— 

Law Accident Insurance Society (accepted) annual premium £500. 

British Engine, Boiler & Electrica] Insurance Co., £1,171. 14s. 6d. ; 
National Boiler & General Insurance Co., £1,171. 14s. 6d.; Vulcan Boiler 
& General Insurance Co., £1,152. 4s, 6d. 

The Council will carry out the repaira to the plant through their own 
workmen or through the makers of the plant (or. other approved firms), 
the Insurance Society bearing the cost. The Society undertake the in- 
surance for three years, and will grant a rebate (when the claims do not 
exceed 20 per cent, of the total premium) of 15 per cent. on the gross 
premium, or alternatively of 20 per cent. of the difference between the 
claims and the gross premium. 


Islington (London).—Last week the Council passed a resolution 


appointing a special committee (consisting of the members of the 
Lighting committee and the chairmen of the other permanent com- 
mittees of the Council) to inquire into and report upon the position 
(financial and otherwise) of the electric light undertaking, including 
the scheme for extension of street arc lighting passed by the late 
Council in March last. The committee have power to engage experts 
to assist them if necessary. 

London County Council propose to erect upon the vacant land abutting 
on Upper-street a sub-station in connection with their electric tramways. 


King’s Norton & Northfield.—The Council have approved the 
draft agreement with Birmingham Corporation for the working by 
the latter of the Moseley and King’s Heath tramways until Dec., 
1927, when the agreement for the working by the Corporation of 
the Pershore-road and Bristol-road lines will also expire. 

The Council will construct the permanent way and the Corporation 
will maintain the overhead equipment. The Corporation provide the 
cars and the Council pay for their proportion of same (based upon the 
car-mileage) for 15 years at the rate of £8. 13s. 7d. per cent. per annum 
on the actual cost. The Council will provide current, but a temporary 
arrangement has been made for the supply by the Corporation of energy 
for the Moseley and King's Heath tramways until the Council are prepared 
to supply current themselves. Receipts will be divided on a stage basis, 
bat fares from passengers riding exclusively in the city will belong to the 
Corporation, and fares from passengers riding only in the Urban District 
will belong tothe Council. The Corporation will deduct 4d. per car-mile 
for working expenses in the Urban District, and the remainder of the 
receipts in that district will be paid to the Council. The arrangement is 
subject to revision at ihe end of every three years. Disputes between 
the Council and the Corporation are to be referred to arbitration. 

Light Railways.—The Board of Trade have confirmed the Leek, 
Caldon Low and Hartington (Borrowing and Further Powers 
Amendment) Order, 1896. 


L. O. C. Tramways.—The line from Tooting, via Earlsfield, 
Wandsworth, Battersea and Vauxhall to the Hop Exchange, near 
London Bridge, was opened for traffic on Saturday, when the 
service from Clapham Junction to Westminster, via Battersea 

ark-road and Nine Elme-lane, was also inaugurated. 


Manchester-Bolton Tramways.—The Lancashire United Tram- 
ways Co, have made arrangements for the completion of the link 
necessary to give a through tramway service between Manchester 
and Bolton, and the lines will shortly be extended from the Clifton 
boundary to Pendlebury, in order to join up with the Salford system. 
Terms have been arranged by which the Swinton and Pen ebury 
Council will permit the company to lay the lines over the short 
length in the Council's district and then lease them to the company 
or 21 years. 

Musselburgh.— The Council have decided to oppose the applica- 

tion of the National Electrie Construction Co. for &n order autho- 
bunk the extension of the company’s electric tramways in the 
fore on tke ground that the company’s proposals do not provide 
or sufficient width of road at the sides of the lines. 
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official inspection had been made since August, although the company 

ted by their own men. The pressure 
of 160 Ib. was a high one. Mr. Shaw had been asked to inspect the drum 
and boiler because a slight leakage had been detected in the back end of 
the drum. He did not think it necessary to draw the fires of the boiler 
because of that leakage. The opinion he had formed as to the acoident 


was attended by the managing 
director (Mr. H. W. Bowden) and the secretary of the company 
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Mynyddislwyn.—The Council will support the Rhymney Valle 
General Electric Supply Co.'s application for an lg le ‘lighting 
order provided that they have the option to purchase the undertak- 
ing at the end of 21 years, and that current is supplied for publi: 
lighting at £2. 178 6d. per 16 c.p. lamp per annum. 


Newark.—The Council have applied for an extension of their 
electric lighting order, 1900. 


Newcastle-on-Tyne.—The Lighting committee are making 
steady progress with the scheme for the extension of street arc 
lighting. Last week current was switched on to 60 of the 180 lamps 
which are to be erected. 

The Corporation are appealing to the next Quarter Sessions 
against the assessment of the municipal tramways, 


_Newquay.—Now that a supply of electricity is available in this 
district many houses are being wired for the clectric light, aud this 
is especially the case with business premises. 


Presentation. —Mr. J. C. Cuff, late superintendent of the work- 
shop and testing departments of the Eastern Extension Telegraph 
Co. at Singapore, has been presented with an address and a 400-day 
clock by the workmen under him. on his retirement. 


Private Bill Legislation.— The bill which is being promoted by 
the London Electric Supply Companies for making further provi- 
sion with respect tothe supply of electrical energy in London and the 
surrounding districts seeks to amalgamate the following under. 
takings with a total capital expenditure of £18,000,000 :— 

The Brompton & Kensington, the Central Electric, the Charing Cross, 
West End & City, the Chelsea, the City of London, the Kensington & 
Enightsbridge, the Metropolitan, the Notting Hill, the St. James's & 
Pall Mall, the South London, the South Metropolitan Companies, and the 
Westminster, the London, and the South London Electric Supply Corpns. 

The preamble sets forth that if the authority sought were granted the 
companies would be enabled to exercise the powers already conferred 
upon them with more efficiency and economy, and to employ their 
stations to the best advantage of the users of electrical energy and to 
make a considerable reduction in the maximum price which they are now 
authorised to charge for supply of energy for power. Clause 8 provide; 
that the oompanies may enter into and carry into effeot any agreement 
or agreements for mutual assistance and combination for the giving and 
taking of a supply of electrical energy, the provision of new, enlarged and 
extended generating stations, the provision and maintenance of mains, 
cables and wires, and the appropriation and division of receipts. Pro- 
vision is also made for not less than seven companies establishing a 
joint committee for the control of the generating stations of the com- 
panies, and for any other electricity compauy, not а party to 
the original agreement, to be entitled at any time within three 
years after the establishment of the committee to become a party to the 
agreement and to be represented on the joint committee under certain 
provisions. From and after Jan. 1, 1910, the joint committee shall, 
upon being required to do so by any authorised distributor, give, at such a 
point as may be reasonably required, a supply of energy at a price not 
exceeding £4 per annum for each kilowatt of marimum demand, and jd. 
per unit for all energy delivered at extra high pressure under certain 
conditions. 

À bill has been deposited to incorporate the Channel Tunnel Co. and to 
authorise the construction of works which shall form part of the scheme 
intended to connect England and France by means of а railway in tunnel 
under the English Cnannel. It is estimated that the scheme will involve 
a total outlay of £16,000,000. A limited liability company, to be regis- 
tered (in London) with a capital of £8,000,000, will subscribe and 
consequently hold all the securities of the statutory company, and pro- 
vide the balance of funds necessary to carry the tunnel from the 3 mile limit 
ќо mid-channel, where it will connect with the French portion of the under- 
taking. Two parallel tunnels will be constructed, the total length under 
the sea being 24 miles, and, with the land approaches on either side, 30 miles, 
Power for the electric motors which are to be employed in the tunnel 
trafic will be obtained from large generating stations, which are likewise 
to supply the current required for lighting as well as the compressed air 
necessary for the purposes of ventilation. The trains will be made up of 
the rolling stock of all British and Continental railway systems (except 
those of Spain and Russia), which at present possess gauges differing 
materially from those of Great Britain. 


Provisional Order Revocation.—The Board of Trade have 
revoked the Tiverton Electric Lighting Order, 1890, as from Dec. 12. 


Russia.— The Journal de St. Petersbourg sta‘es that a Com- 
mission appointed by the Government to advise as to the dee 
of adopting electric traction on Russian railways has recently 195 
its report. The Commissioners are of opinion that the use of e a 
tric traction would ensure many advantages, including increase 
speed and economy of fuel. The countervailing disadvantages are, 
however, they think, worthy of serious consideration. These 5 
clude (says the “Journal ”) the absolute dependence олор. це 
generating station for traction, and consequent шо 
caused by any accident to the electric mains. Neverthe ae ney 
recommend that experiments be made in the direction 05 
traction, particularly in districts where water power is available. 


St. Pancras (London).—At the meang of the сон last week 
discussion on electric lighting matters. p 

MM Ed had decided that £22,380 required for the prov ion 
of new mains, servioe lines, meters, &c., should be oharged to capi 
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account, and that a loan for that sum should be applied for. It was now 
reported that £15,837 was for the purchase of new machinery, to replace 
other machinery which is either obsolete or worn out, and the Electricity 
committee of the new Council recommend that this sum be paid for out of 
revenue or reserve and be spread over & period of three years. It was 
proposed that £8,857 immediately required for the payment of new turbo- 
generators bs defrayed out of reserve. i 

The Progressives protested against what was termed & new policy, and 
charged the majority with desiring to injure and discredit the borough 
electricity supply undertaking. | et 

Ald. W. Н. Marrsews declared that the future policy of the majority 
of the Council would be to avoid, whenever possible, adding to the already 
heavy debt upon the undertaking, and instead of taking money from the 
supposed profits for the relief of rates and borrowing to pay for renewals 
and replacements of plant, to do so out of revenne. 

Ald. Hrcknrwa claimed that during the past three years £50,000 profit 
was shown on the electricity works, and he deprecated reducing the 
reserve fund. — 

Mr. Іхевлм pointed out that money had been borrowed for the pur- 
chase of machinery and the repayments spread over 42 years, whilst it 
was agreed by all experts that 20 years was the maximum that could 
safely be taken as the life of any machine. Ў 

The resolution to рау the money out of reserve was then carried. 

Spain.—It is stated that a German company has acquired a con- 
trolling interest in the 
concession for 21 years. A Belgian syndicate has acquirel the 
Corunna tramway system, which will be extended and converted to 
electric traction. 


Stirlingshire.—The Council will oppose the provisional order of 


the Scottish Central Electric Power Co. 


Swansea.—The Streets sub-committee recommend the electric 
lighting of all the tramway routes. 


Walthamstow.—The electrical engineer (Mr. G. R. Spurr) is 
obtaining prices for constructing further tramway loops. The ques- 
tion ав to whether double decks shall be provided to the existing 
cars has been adjourned for six months. 


West Ham.—The following basis of agreement has been entered 


into with London County Council for the working of the tramways 
between Bow Bridge and Coborn-road :— 
The County Council is to construct track and overhead equipment, to 


supply power, and to maintain and repair track. West Ham to supply 


and maintain cars, maintain overhead equipment and manage and work 
the section. The County Council guarantee West Ham 5 68d, for each 
car-mile run and half of all receipts in excess of an average car-mile 
earning of 12:76d. grt 

As an experiment the borough electrical engineer (Mr. Seabrook) has 
been authorised to supply 10 arc lamps (including current) to private 
consumers at 403. & quarter based on a use of 800 hours per annum ; the 
numbers of hours to be kept by means of cloek meters, and additional 
hours above the 800 to be charged at 22d. per hour. After a sufficient 
interval a report is to be made upon the working of the experiment. 


Wimbledon.—An inquiry was held on Thursday last into the 
application of the Council for permission to borrow £21,650 for the 
electricity department. 

The town clerk (Mr. A. STEELE SHELDON) said that £20,650 was re- 
quired for private lighting mains, meters and transformers and sub- 
stations during the next three years. The estimate of the electrical 
engineer (Mr. H. Tomlinson Lee) for expenditure on mains was as 
follows: Wimbledon £10,500 and Merton £3,000, meters £1,890 and 
£630, transformers and sub-stations £2,C00 and £500, contingencies 
£1,600 and £400, costs of loan £180 and £50, totals £16,070 and £4,580. 
In 1905 sanction was given for a loan of £5,000, in 1904 £6,600, and in 
1903 £6,700 ; and in 1901 £5,462 was also sanctioned for Merton. 

Mr. Томілнвох Leg stated that the service to customers was free, and 
cost from £7 to £7. 10s., including cable, meter and laying cable into 

house. The work for which the loan was sought would be executed by 
men who had been in the Council’s employment off and on for the past 
five years and their vege’ would be charged to capital account. | 

The inspector (Mr. H. Ross Hoorer) thought that permanent main- 
tenance work should be done by the permanent staff. Speaking from 
personal experience there was no station properly run where men need 
be unemployed for certain periods: 

The Town CLERK pues out that the Council had had a long corre- 
spondence with the L.G. Board on the matter and that body declined to 
give a definition of a permanent workman. The position of the Board 
compelled them to put out everything to contract. 


Woolwich (London).—An important report on the condition of 
the Council’s electricity undertaking has been prepared by the con- 
sulting engineer, Sir Alex. 1 
The report points out that it is ortunate that there are two fully- 
equipped stations in the borough, as with a little alteration the whole of 
the electrical energy needed could have been generated at the Woolwich 
station, There is too much high-tension machinery at Plumstead which 
is not required, and much of it is idle. Sir Alexander advises that the 
Plumstead station be kept as a sub-station, and that the generating station 
be at Woolwich, where coal is cheaper. Extensions of plant, &c., will 
have to be made at Woolwich, and a chimney shaft must be ereoted. 
The report also invites the Council to consider the advisability of taking 
& bulk supply from the South Metropolitan Electric Light & Power Co. 
before incurring additional expenditure. There would be considerable 
saving (continues Sir Alexander) by the Plumstead dust destructor being 


carry out the wiring work. c 
Eltham—an outlying district three miles from either station. 


Gijon tramways and has been granted a 


Vigo. 
who, at the same rates, will enjoy certain preferential rights over 
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fed by self-feeders instead of manual labour, and immediate saving could 
be made by the complete abolition of the wiring department, which he 


has advised other London and provincial boroughs to drop. He suggests 


that the Council should enter into negotiations with a private firm to 
It is, he urges, a mistake to carry cables to 
The report 
also recommends a redaction of staff, and Sir Alexander notes that 
nothing had been allowed for depreciation. 


Annual Dinner.—The employés of A. Reyrolle & Co. (Ltd.), 
Hebburn, held their annual dinner at Hebburn on Saturday last, 
Mr. A C. Reyrolle presiding.. The company numbered over 90. 

After the usual loyal toasts Mr. A. E. Nicop proposed The Firm," to 
which Mr. H. W. Crorater replied, in the absence of the secretary, Mr. 
Mr. Clothier said that the year just closing had 
been one of very substantial progress for the company. Orders showed 
an increase of 150 per cent. on last year, and the extensions and addi- 
tional plant which had been installed during the year had more than 
double 
way all members of both the offices and works staff combined to avoid 
waste and to become efficient. With a continuance of this there was every 
reason to expect satisfactory results. 

Mr. A. C. REvRoLLE thanked the employes for their hearty co-operation 
in the past and rejoiced at the happy and pleasant relations which had 
always existed between the management and the employes. He asked 
them to work in harmony, and whenever they had a doubt or difficulty to 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


— —— 


Dover. The total receipts of the tramways department for the 
year ended March last were £11,804 (compared with £11,742 in 
previous year). І 

Working expenses and establishment charges were £10,443, interest and 
instalment of capital repaid £2,050, total £12,494 (or 9:794. per car-mile, 
against 9-71d. in previous year), showing & net deficit of £690. 2,885,918 
passengers were carried (against 2,853,200), 306,153 (288,343) car-miles 
were run and 382,129 (318,532) units of energy consumed. Receipts per 
car-mile were 9:25d. (9°91d.). р 

The general manager states that th» deficit is attributable to hindrance 
of traffic in the early spring by track repairs and the fact that the 
accounts include only the more unremunerative half of the year’s working 
on the New River tramway. 


Dundee.—For the half-year ended Nov. 15 the revenue of the 
tramways department was £29,997, or £2,408 over estimate. 
The expenses were £17,637, an excess over estimate of 2816, accounted 


for by permanent-way repairs and cost of current, the former being £391 
and the latter £427 above estimate. 


The Electricity committee have decided to erect additional aro lamps. 


...... 


TRADE NOTES AND NOTICE S. 


TENDERS INVITED. 

London County Council invite tenders for the manufacture, 
delivery and erection at certain of the Council's tramway sub-stations 
of 18 induction motor-generators of 500 kw. and four of 150kw. 
capacity. Tenders to the Clerk, County Hall, Spring-gardens, S. W., 
by 10 a.m. Jan. 22. 

London County Council also want tenders (by 10 a.m. Jan. 8) for 
roadwork and platelaying required in the reconstruction of tram- 
ways in Holloway, City and Hackney-roads for the conduit system, 
and of the tramways in Bow-road, Poplar, for the overhead system. 
Forms of tender from the Chief Engineer, County Hall, Spring: 
gardens, S. W. . 


Ebbw Vale Urban District Council invite tenders for the supply 
of prepayment meters. Tenders to Mr. Thos. Hughes, Council 
offices, Ebbw Vale, by noon Dec. 81. 


Wandsworth (London) Council want tenders (by Jan. 7) for one, 


two or three years’ supply of stores, including electric lamps, tools, 
&c. Forms of tender from the Town Clerk. 


Belfast Tramways and Electricity committee invite tenders for 
1,000 kw. steam dynamos and condensing plant. Tenders to the 
town clerk (Sir Samuel Black), City Hall, Belfast, by 11 a.m. Dec. 31. 

Dublin Port and Docks Board want tenders by Jan. 29 for electric 
wharf cranes. Specifications from the engineer, Mr. J. P. Griffith, 
East Wall, Dublin. 


Wigan Corporation invite tenders for supply of cables. Tenders 
to the town clerk (Mr. Harold Jevons) by Dec. 81. 


Тһе “ Madrid Gazette" for Dac. 15 eontains a notiea inviting. 


tenders, to be opened Feb. 18, at the Directorate General of Public 


Works, Madrid, for a concession for operating ele stric tramways 1n 
An application has been made by Don Laureano Salgado, 
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other tenderers. The maximum period of the concession will be 
60 years. A deposit of 8,757 pesetas (about £186) is required to 
qualify any tender and local representation is necessary. 

The Madrid Gazette of Dec. 11 notifies an application by 
Messrs. E. C. Tobra and J. E. Irene for a concession for à narrow 
gauge electric railway between the Calle de Caspe and the Caserio 
de San Ginés d’Agudello, Barcelona. One month is allowed for the 
presentation at the Directorate General of Publio Works, Madrid, 
of other applications on terms more favourable to the Government. 
Local representation is necessary. The ''Gacetas" may be seen 
at the Board of Trade, 78, Basinghall-street, London, E.C. 


TENDERS RECEIVED AND AOCBPTED. 


Glasgow Electricity committee recommend the Council to place 
an extension order with Willans & Robinson for a 1,700kw. con- 
tinuous-current turbine set, including the necessary electrical gene- 
rators and surface condensing plant. This set is required in con- 
nection with extensions, and will be a second set of this type 
installed at the St. Andrew's Cross generating station. 

Southend Council have accepted the tender of Miller & Co. for 
five pairs of tramcar whoels at £20. 12s. 6d., and that of the United 
Asbestos Co. for the lagging of the steam and exhaust pipes for the 
new 500 kw. steam dynamo at £22. 8s. 


Manchester electricity committee have accepted the tender of 
Willans & Robinson for & 5,000kw. turbo-generator set (Willans 
turbine and Siemens alternator) for the Stuart-street generating 
station, with condensing plant by Richardsons, Westgarth & Co. 


Middlesex County Council have accepted a tender (at £,886) for 
the widening of Edgware-road in connection with their light rail. 
way scheme. 

Walthamstow Council have accepted the tender of Dick, Kerr 
& Co. for 86 No. 1 standard tramway poles at £7. 7s. 6d. each, and 
24 sete of scroll work at 11s. 8d. per set. 


BANERUPTOIES, LIQUIDATIONS, &c. 

А second and final dividend (9s.) will be payable on 29th inst. at 
Poppleton & Appleby's, 8, Barbican, London, E.C., in the bank- 
ruptoy of Carl V. T. De Falbe (lately trading as the Electrical & 
General Contracting Co.), 17, Shaftesbury-avenue, London, W.C. 

The trustee (Mr. E. S. Grey, Bankruptcy-buildings, London, 
W.C.) in the bankruptcy of Robert Pries, electrical sundriesman, 
75, City-road, London, E.C., has been released. 

Claims against the A.B.P. Accumulator Co. (Ltd.) by Feb. 1 to 
Mr. T. A. Pallister, Parkfield Works, Stockton-on-Tees. 

A meeting will be held on Jan. 22 at London Wall-buildings, 
London, E.C., to receive an account of the winding up of the Cape 
Town Consolidated Tramways & Land Co. (Ltd.) (in liquidation). 


Plant Wanted.— Messrs. Phillips, Mills & Co., Irongate Wharves, 
Paddington, London, W., want a hydraulic accumulator (approxi- 
mate size of ram, 10 in. by 12 ft. stroke, suitable for 750 lb. pres- 
sure); а set of hydraulic pumps (approximate capacity 800 gallons 
per hour, against pressure of 750 Ib. per square inch, pumps to be 
driven electrically from motor, preferably belt drive); and a 10 ton 
weighbridge and one pair fire-doors (L. C. C. pattern, 5 ft. to 6 ft. 
Opening). See an advertisement. 

Plant, &c., for Sale—The I. T. E. Electric Co. have a number of 
circuit-breakers (overload type) in stock ready for immediate deli- 
is Bee an advertisement. 
he borough electrical engineer at Loughborough (Mr. W. H 
Allen) advertises for cale 72 Reason éloctroly Hio giri 


Brake Patent for Sale.—A patent automatic adjusting tram- 
way brake, both emergency and safety, is advertised for sale, or for 
manufacture on royalty. 

r Kohinoor Arc Lamp.—In the advertisement of the Union Elec- 
the Co. (Ltd. appearing in our issue of Deo. 21, p. vii., in some of 
e copies printed the length of the lamp appears as 21 in. This 

should have read—length 213 in. overall. 


CALENDABS, DIARIES, &c. 


Sape: Diary —A substantial leather cover binds a useful pocket 
issued by Simplex Conduits (Ltd.). Two pages (on squared 
aae are given to each week, and the diary section is preceded by 
" abbreviated price list and catalogue of Simplex specialities. 
ere 15, in addition, the usual accident insurance coupon, which 
as nowadays become a feature of these publications. 


А Via Eastern.” —The Eastern & Associated Telegraph Companies 
ve again issued the very useful pocket calendar which has become 
included we may say, throughont the world,. and in which is 
lon «С a map clearly showing the great submarine cable network 
cab ging to the associated companies, as well as all other submarine 
mass of Preceding the map and a tear-off memoranda tablet is.a 
a 9: Information regarding tariffs, &. The calendar gives dates 
any of the principal happenings in the history of telegraphy. 


Johnson Ф Plillips.—A green-and-gold wall calend i 
шч n of “J. & P." apparatu will remind friends. p pm 
; during the coming year, of its chief specialities. 
are figured on a monthly tear-off sheet. СЕТИ Men 


Exports of Electrical Goods and A paratus.—The f i 
list gives official particulars of the Spot of British maiaa ai 
electrical apparatus and material (in cluding telegraph and telephone 
п апа ка, m 3) trom Pos electrical machinery which is 
ot separa cifie om Dec. 19 wi 
destination | ly spe to 21, with the ports of 
Africa— Beira, £115 (telegraph material); Cape Town, £115: 
Bay, £77; Durban, £643 (including £570 elegan Бан) Me 
London, £152; Port Elizabeth, £68; Port Sudan, £40, Argentina — 
Buenos Ayres, £1,679 (including £919 telegraph material); Rosario 
£185. Australasia—Adelaide, £2,875; Fremantle, £112; Hobart, £180 : 
Lyttelton, £23 ; Melbourne, £2,946 (including £2,825 telegraph cable); 
Sydney, £525 (including £170 telegraph material); Wellington, £506 
(including £222 telegraph material). Belgium—Brussels, £87 ; Ostend, 
£88. Borneo—Sarawak, £9. Burma—Rangoon, £375. Canada(via U. S. A.) 
£65 ; St. John (N. B). 2128. China— Shanghai, £182. Colombia (Republic 
—Colop, £12. France Boulogne, £16. German Hamburg, £10. 
Holland — Amsterdam, £97 (telegraph cable). Hong Kong, £10. India 
Bombay, £5,049; Calcutta, £782 (including £49 telegraph cable); 
Karachi, £29; Madras, £900. Italy—Genoa, £150. Japan— Kobe, 
£111; Osaka, £552 ; Yokohama, £200. Malta, £25. Mauritius, £16. 
Portugal—Oporto, £14. Siam—Bangkok, £210. Straits Settlements— 
Bingapore, £67. Uruguay —Monte Video, £18 (telegraph material). Tota] 
£19,243, compared with £21,836 for three days last year (Deo, 20 to 22). 


L—————— 
PATENT RECORD. 


APPLICATIONS FOR PATENTS. 

Nors.—The undermentioned Applications (except those marked +) are not 
open to public inspection until after acceptance of Complete Specifications, 
Those marked t are open for inspection 12 months after the date attached to 
them, if they have not been published previously in the ordinary course. 
Names within parentheses are those of communicators of inventions. When 
Complete Specification accompanies application, an asterisk is afized. 

November 19, 1906. ; 

26,107 RsiRHARDT. Electrical switch apparatus. 

26,112 HiaotNs & Ілснт Evectaic Motor Co. E'ectrically-driven machines 
for vacuum dust extracting. 

26,151 MunPHY & Kevin & Jauss Waira. Electrostactic volt meters. 

26,135 FLETCHER. Turbines. 

26,144 Taxon. Electrolytic deposition of metals. 

26,148 Sms Bros. Dynamo Works, JENEIN & LypaLt. Controller 

stems for electric vehicles.* 

26,152 Siemens Bros. Dynamo Works. (Siemens-Schuckertwerke - 
G.m.b.H., Germany.) Braking electric hoists.* 

26,170 HARTMANN & Braun A.G. Electrical measuring instruments: of 
the resonance type. (Date applied for, 20/11/05.)* t 

26,178 Us) - T 1 devices for turbines. (Date applied for, 

26,198 Marsa. Trolley car clinchers.* 

26,201 THomas. Power transmission. 

26,211 CowPER-CoLzs. Electrolytic production of metallic sheets, tubes, 
wire, strip or the like. | 

16,212 Cowpzr-Coigs. Anodes for electro-deposition. | | 

November 20, 1906. 

26,219 Sonorn. Electric signalling installation. (Date applied for 
20/11/05.)*t 

26,290 EawÉn. Insulating the supporta of electric conductors. 

26,291 DzrRiES. Construction of incaudescent lamps. 

26,501 James. (Automatic Electric C)., U.S.) Automatic telephone 
district system and means for use in automatic telephony. 

November 21, 1906. 

26,555 Fox & Drake & GonHAM. Switches. 

26,582 ConnELL. Electric lamp-shade adjuster. 

26,404 Simms. Securing magneto-electric machines to their supports. 


26,405 Simms. Ignition pluga. | 
25,406 Lerner. Brush-rocking gear for dynamo-electric machines. 


SPECIFICATIONS PUBLISHED. 


1906 SPECIFICATIONS. 


3,164 KexwmzDy-McGnEGOB. Electrical switches. 
5,457 B. T.-H. Co. (G. E. Co. U.S.) Aro lamps. 
3,714 Jones & Jannus Авс Lamp & Егествіс Co. Arc lamps. 
4,336 Віханалы. Electric furnaces. . : 
4,585 WaLTER. Apparatus for detecting electrical oscillatione. 
4,588 ТоврА & SraNaER. Shsdeholders for incandescent lampe. 
4,684 CowPER-CoLzs. Production of electroty pes. 
6,974 HonsraLL. Divided or ет йа на rails. 
7,150 Pepgsrsen. Electromagnetic ys. 
7915 BzsssR & COBE. C and operating samo. 
7,968 LAMBEBRT. Folding steps for tramway cars. . 
8, o. (G. E. Co, U.S.) Shaft bearings, 
5 Co Are light electrodes having metallic : 


8,656 Gasripsr Susmens & Co. 
insertions. (Date applied for, 51/5/05.) 


anm 
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амвғовр. (Bayly.) Telegraph poles. · 
930 Vie eL 9 FLEISCHMANN & Co. & FLEISCHMANN. 
Speed indicator. (Date applied for, 25/4/05.) 
9,688 BROWN. Alternating-current circuit-breakers. | 
10,705 BERRY. Adjustable suspenders for electrical devices. 
applied E^ er Ше 
Rozicka. Arc lamps. . | 
12155 KvzEL. Electrically connecting filaments of glow lamps with thin 
supply wires. (Date applied for, 4/8/05.) : 
12,694 BRECKNELL, Munro & Rogers (Ltp.) & MAT. Contact making and 
circuit controlling devices for signalling, pint shifting and time- 
recording devices of electric tramways and the like. 
13,117 MEDDINGS. Electrical device for recordiog breaking of a fire-pre- 
vention sprinkler. (Date applied for, 18/1/06). 
13,693 Конго. Armoured electric conductors. (Date applied for, 17/6/05.) 
13,739 Moons. Electric heat alarm apparatus. 
14496 Saxto & MourET. System of automatic points for tramway trucks. 
14,684 Siemens Bros. & Co. (Siemens & Haleke A.-G.) Electrical ap- 
paratus for calibrating measuring instruments for alternating 
currents. | 
15,015 BARR. Electromagnetic devices applicable as potential regulatora. 
(Date applied for, 17/7/05.) 


(Date 


———— А 


COMPANIES’ MEETINGS AND REPORTS. 


— 


ADELAIDE ELECTRIC SUPPLY CO. (LTD.)—At the meeting last week 
Mr. R. P. Sellon said that increased business amounted to about 20 per 
cent. compared with the previous year. The gross profit increased from 
£6,643 to £9,406, while there had been no increase in generating costs—a 
fact highly creditable to their engineers and staff. hey had ordered а 
gteam Ешй» plant for their Adelaide station in order to meet tho grow- 
ing business (including a supply for Port Adelnide) and this plant would 
be shipped in a few weeks. Legislative measures for electrifying the 
tramways at Adelaide would (he believed) prove of considerable value to 
the company). 


BUENOS AYRES GRAND NATIONAL TRAMWAYS CO. (LTD.)—The 
report for the year ended March 31 states that the gross receipts of the 
lines operated by the company, including those of the Buenos Ayres New 
Tramways Co., amounted to £251,283, compared with £916,036 for the 
previous year. The working expenses were £191,579, compared with 
£162,188. The net receipts amounted to £59,703 against £53,847. The 
Grand National Co.'s share of the net receipts amounted to £45,556, com- 
pared with £40,385. After payment of London administration expenses, 
debenture interest, &o., there remains £6,384, from which £2,150 has 
been transferred to debenture reserve funds and £3,726 to income bond- 
holders’ interest account, leaving £508 to be carried to contingency fund. 
It is proposed to pay interest at the rate of 5 per cent. for the year on the 
income bonds (absorbing £3,726). Satisfactory progress has been made 
with the work of converting for electric operation the complete system, 
and at Nov. 30 there had been converted a total of 694 miles. 


BURMAH ELECTRIC TRAMWAYS & LIGHTING CO. (LTD.)—The report 
for the year ended July 31 states that the accounts show no improvement, 
the surplus on the working being only £970; adding £75 for interest and 
the amount brought forward (£2,497) the total surplus is £3,548, which 
it is proposed to carry forward. The directors are arrauging to make a 
short extension of the line. On the motion of the chairman (Mr. E. C. 
Morgan) the report was adopted at the meeting on Wednesday. 


DOUGLAS SOUTHERN ELECTRIC TRAMWAYS (LTD.)—At the meeting 
on Friday the report (for the year ended Oct. 31) stated that the mileage 
run was 34,133, against 33,313 last year, The passengers carried were 
229,316, against 210,298, and there was once more а total absence of 
accident to passengers, plant or rolling stock. The total receipts were 
£5,542, against £5,106, and the net profit £2,137, against £1,744. The 
directors recommended the full dividend on the 7 per cent. preference 
shares and 1} per cent. on the ordinary shares. 


LIVERPOOL ELECTRIC CABLE CO. (LTD.)—At the meeling on Friday 
last a dividend of 7} per cent. was declared, payable at once. It was 


reported that business during the past year had so increased that it was 
found necessary to nearly double the plant. 


NEWQUAY ELECTRIC LIGHT & POWER CO. (LTD.)—At the meeting 
to-day (Friday) it will be reported that the number of customers which 
the company have secured has exceeded expectations. The houses 
already connected and about to be connected to the mains are estimated 
to produce a revenue more than sufficient to pay working expenses, 


UNDERGROUND ELECTRIC RAILWAYS CO. OF LONDON (LTD.)—At the 
meeting last week, the chairman (Sir Edgar Speyer) said it was gratify- 
ing to know that within about six months the Underground Co. would be 
out of the construction period, and would have completed the system of 
tube railways which it had undertaken to construct. There was every 
reason to believe that this constraction would be finished at a cost not 
above the estimates framed. The result reflected great credit on the 
engineers, as it was a rare occurrence in construction work of this kind 
that the estimates were not exceeded. Owing to the unfavourable con- 
dition of the money market, the cost of financing that great undertaking 
had been much heavier than could have been anticipated. If the un- 
favourable money conditions continued, it would probably be necessary 
to call up the entire capital of the company. The company had a very 
valuable asset in the Chelsea power house, the capacity of which was 
very great, and the surplus power could be disposed of to outside con. 
cerns. A beginning had been already made by supplying the L.C.C. 


in 60,000 preference, 60,000 ordinary 
£1 each, of which 53,318 preference, 60,000 ordinary and 10,000 deferred 
shares have been taken up. £123,818 is considered as paid. Mortgages 
and charges, £130,000. 


Oct. 12 capital is £150,000 
shares of £5 each, of which 15,980 preference and 9,000 ordinary have 
been taken up. £5 per share has been called up and £125,410 has been 
received, including £510 paid on 1,020 forfeited shares. 
charges, nil. 
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Embankment tramways with electric current. Before completion of the 
works and before the new lines had been running for at least 12 months 
as a unit it was both premature and impossible to express any opinion a3 
to the earning capacity of the system, but the board had every confidence 
that when the whole undertaking had been completed and was in fall 


| working the traffic and revenue would steadily develop and increase. 


—— 
STATUTORY RETURNS, MORTGAGES AND CHARGES. 


STATUTORY RETURNS. 


BRITISH THOMSON-HOUSTON CO. (LTD.)—The capital in return to 
Oct. 10 is £800,000 in 40,000 ordinary and 40,000 preference shares of 
£10 each, all of which have been taken up. £10 per share has been 
called up on 32,531 ordinary and 40,000 preference and £725,310 has 
been received. £74,690 is considered as paid on 7,469 ordinary. Mort. 
gages and charges, £212,000. 

DRAKE 5 GORHAM (LTD.)—In return to Nov. 14 capital is £125,000 in 
£1 shares, all of which have been taken up. £85,000 has been received 
and £40,000 is considered as paid. Mortgages and charges, nil. 

EDISON & SWAN UNITED ELSCTRIC LIGHT CO. (LTD.)—Return to 
Oct. 25 gives capital as £888,071 in 150,000 A and 26,436 B shares of £5 
each and 23,564 B shares of 53. each, of which 116,400 A and 23,564 B 
have been taken up. 103. per share has been called up on 89,261 A shares, 
and £44,630. 10s. has been received. £344,738. 103. is considered as paid, 
being £5 per share on 17,139 A, 53. per share on 23,564 B, £2. 103. per 
share an 89,261 A, and £3 per share on 10,000 A. Mortgages and charges 
£391,695. 

ELECTRIC REDUCTION CO. (LTD.)—In retarn to Nov. 2 capital is 
£40,000 in 16,200 preference and 23,800 ordinary shares of £1 each, all 
of which have been taken up. £1 per share has been called up on 13,000 
preference and £13,000 has been received. £27,000 is considered as paid 
on 3,200 preference and 23,800 ordinary. Mortgages and charges, £7,500. 


FARNHAM & DISTRICT ELECTRIC SUPPLY CO. (LTD.)—The capital in 


return to July 14, 1905, is £1,000 in £1 shares, of which 307 have been 
taken up. £300 has been received, leaving £7 in arrears. Mortgages 
and charges, nil. 


FERRANTI LIMITED.—Return to Nov. 9 gives capital as £130,000 
and 10,000 deferred shares of 


HIMALAYA ELECTRIC RAILWAY (LTD.)—Return to Deo. 3 gives capital 


as £3,000 in £1 shares, all of which have been taken up and are con- 
sidered as fully paid. Mortgages aud charges, nil. 


HOUGHTON-LE-SPRINGS & DISTRICT ELECTRIC LIGHTING CO. (LTD.) 


Return to May 30, 1905 (filed Oct. 20, 1906), gives capital as £15,000 in 


£1 shares, all of which have been taken up. £1 per share has been 


called up on seven and 1s. per share on 14,993 shares and £752. 13s, has 
been received, leaving £4 in arreara. 


) Mortgages and charges, nil. 
HUNTER ELECTRIC CANDLE LAMP CO. (LTD.)—Iu return to Nov. 8 


capital is £800 in £1 shares, all of which have been taken up. £500 has 
been paid and £300 is considered as paid. Mortgages and charges, nil. 


MONTE VIDEO TELEPHONE CO. (LTD.) Return to Oct. 29 gives capital 
as £160,000 in 87,000 preference and 73,000 ordinary shares of £1 each, 


of which 86,492 preference and 72,680 ordinary have been taken up. 
£159,172 is considered as paid. Mortgages aud charges, nil. 


NEW ВТ. HELENS & DISTRICT TRAMWAYS co. (LTD.) —In return to 
in 20,000 preference and 10,000 ordinary 


Mortgages and 


PACIFIC & EUROPEAN TELEGRAPH CO. (LTD.)—Return to Nov. 27 gives 


capital as £100,000 in 10,000 shares of £10 each, all of which have been 
taken up. £4 per share has b3en called up and £40,000 has been 
received. Mortgages and charges, £99,400. 


MORTGAGES AND CHARGES. 


ENGINEERING INSTRUMENTS (LTD.) —А memorandum of satisfac:ion 


in full of debentures, dated Oct. 18, 1905, securing £2,000, has been 
registered. 


CITY NOTES. 
—P 
MEMORANDA (Dec. 27).—Bank rate 6 per cent. (since Oct. 19, 1906). 
Price of silver 323d. per oz. Consols 8541—86 for money 86—801 for 
account; 24 per cent. annuities 841—843. Consols Pay Day, Jan. 4; 
Stocks and Shares Continuation Days, Jan. 14 and 29; Ticket Day, 


Jan. 15; Pay Days, Dec. 28 and Jan. 16; Mining Share Carry-over 
Day, Jan. 11. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
granted quotations to 250,000 £1 fully-paid shares of the Kalgoorlie 
Electric Tramways (Ltd.), and 100,000 £1 fully-paid ordinary shares of 
the Perth Electric Tramways (Ltd.). The committee have been asked to 
allow 28,723 £10 fully-paid shares of the Lanarkshire Tramways Co. to 
be quoted. А 

VICTORIA FALLS POWER CO. (LTD.)—It is reported that the recent 


issue of 625,000 £1 preference shares has been fully subscribed, and that 
letters of allotment have been posted. 
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ELEOTRIO TRAMWAY AND uma TRAFFIC 
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— 
Inc. AGGREGATE, 
Line. Week 8 or Dec. 
ended. E (a) be d Amount, Inc. or 
weeks. | Dec. (a) 
| 4 & & & 
Aberüeen ОотротаМеп .. Dec. 19] 1,120 | - 49 29 43,111 |+ 2.018 
Airdrig 1... 1 сосове cos 00 00e es n” 14 203 mt 11 50 11,115 t 507 
Anglo-Argen e99.9400099*- 9 23 17,879 + 1,723 51 783,273 + 99,321 
Ashton-under-Lyne Ip... eee eee ese oes "P us 
Ayr Corporation 99090950099 227 ese eee [Ir] es eet 
& Waterloo 22 2,300 Е 25 41,515 ES 
Beles с id 14 297 a 10 0 8,089 t 
9900000090 000 000 000000606 60 14 + 7 12,908 956 
Bath „ 19 888 ＋ 32 51 | 41618 ү 6,928 
Birkenhead Corporation. , 23 | 1,061 4- 59 "P ЭН 
В Birmingham & eee oy M | 8,495 - 1.280 50 | 498,512 |+ 10,172 
lackbarn Corporation...... ээ 19 857 - 16 139 10,116 + 2,488 
бә з 20 297 + 8 37 48,575 |+ 8,663 
B ве eee see eee eee [Ir] * 
Blackp’ Anne's&Lytham eee LJ | LII] өөө see eee 
Bolton Won . „ 23 2013 + 138 | 38 81,470 |4- 6,577 
Bournemouth » 19 1,240 + 17 | {38 64,562 |4 10,777 
Bradford 90000: эз 2 E età i S E 535 t 6,944 
a Corporation osons. s 4 | = ’ - 911 
Brisbane Trams ..... *$6069*99999 ase ase eee tee eee ees 
Buenos Ayres & Belgrano... „ 16 3.806 + 139| 50 | 183338 |} 
Buenos y edins d Шот 94 1125 + E 48 65,285 |+ 
Burnley Siss ec. 22 1 + 12 13,953 
Burton Corporation ... „ 28 257 25| 38 | 11501 |+ 
ois бо... Ба 23 253,314 4- 25,990 35 al 157,663 ＋ p71 612 
Osmborne- Redruth 000 0000 °з so eee eee seo 
Cardiff Corporation e eae 008 ese LII ene 
Сатен, cccscsccossssiecesescesss ,3 14 41 + 11 50 4,847 + 
Centrai London e » 32, 6,854, — 514 | 35 | 152,710 |. 
Chatham & Dist. La, " » 20 621| + 18 | $51 35,068 |4 
& South London RH. „, n 15 + m 25 68,096 |4 
eee 9 4 + eee [IIIJ 
т-н БЫК ЧЫ ЖАНАК | MA | 
y n on. . э” i * 5 T 
& Dist, „„ 14 406 - 1} 50 | 23,917 |+ 
Dover 9690990000 00« eee eee se eee m 
Dublin өөө өөө 000000000 ne: 35 21 6,01 1 = 59 135 132,013 + 
Dandee 5.0005 » 7 992 | + 52 | 441 34,638 + 
Exoter tion eedocees ee оге es eee Е 2 
Falkirk District 000200 020 19 352 eee eee see 
Gateshead e| o» E 955 | +" 32| 50 | aster |+ 
Glasgow Oorporation........| ,, 22 | 16,558 | + 720 30 497,534 |+ 
OÍOBIOD.. snos eee eee er ooo sss e- eee LIII 9% ЫЈ LIII 
Gloucester Corporation eee ose see „„ eee ID 
Gravesend—Northflest.....| ,, 14 IM |+ 18| 50 12,100 |+ 
Gt Northern & Оцу Ry... „„, 22 1,991 | + 74 | 36 43,319 |+ 
Gt. ош, „РіссааШу,&с] — „, n zd i , » 3,180 
Greenock & Fort Glasgow.. 0 | + 82,865 |+ 
Wap...) „ 14 “333; 8 50 | 1493 |+ 
Hastings Elec. Trans Со... „ 20 631 eee 25 23,005 
ong Badder eee зә. os ese — е eee 
E gum „ 22 2.42 4 31 35 88.663 |+ 
Itord Dist, 5 E 19 do ees 7 % 5 158 t 
Corporation 800 00 · iy) 2 12 3U 3 16,830 + 
of Thanet Со. *800008090c es cum eee = зог 
Jarrow * 9999 65580€05609909090040.9 77 + 83 | е 2 193 
eighley M 129 + 1| 25 3,846 |+ 
Kidderminster & District..| |, 14 86 - 150 | 6993 l- 
Kilmarnock „ 22 | — 72 5,107 |+ 
K NN » 1.9 233 + 33 | .. aes 
Lanarkshire Trams Со... н 20 804 - 10 51 45,010 |+ 
2 United ........ „ " n | + i 61 50,961 + 
***0809000009900000€. , P — 50 к 59 + 
Leeds Corporation......... . . A — us 5 
Leicester Corporation soose- э” 15 go | + Me 51 111,915 + 
P ав ае; i „ 22 463 + 32 } 132 | 16,638 |+ 
nooln Corporation., . А š ga s 
Overhead о oo ee es oe ee 
Liverpool Corporation ...... » «16 | 10,467 + 230 5) 539,493 |+ 
London United . . . „ 21 | $221 + "418 | 451 | 313,894 |+ 
M Corporations] — H E H Е 
Мезеу Railway 5 үз | Е ae Е am | 
eee eee оэ, , 14 183 + 14 50 9 907 T 
Metropolitan Dist. Hallway} ., 23 8,149 — 95 95 | 193 76] t 
Metropolitan Elec. Trama | „ T 2,976 + 463 50 170.950 |+} 
% O 1 263 = 15 50 17 445 + 
Nelson Corporati, „ 22 127 — 3| зв | 5597 
B 999060099 ,* П , t 
N pton en трогайоп| „ 2: 372 4" 7| dé 10555 + 
Oldham, Ashton & Hyde..| „„ 14 533 + 4| 50 | 25023 |+ 
8 „ 286 1.706 -F 10 39 ! 70,66 |+ 
P ind B.)Corporation... » 19 133 | - 6| 31 5,014 
erth(W, A.) Hiec. Troms „ 210 1,724 | T 25 | 51 73,685 |+ 
Pont d Distr 900. Coun. 71 14 91 1 + 2 50 6,430 = 
m m m 1 ose ee эъ ee 
3 ГТ 1 4 1 ‚870 + 91 50 90, 1 65 + 
Preston dale Coors — n 19 668 + 10711 7,619 + 
TA on [II] ee ева wee ees ose 
Rotherham Corporation .. » 20 174 + 45 | 33 19,191 + 
Aal 9*9*509506000«6500000006. » 14 37 -— 2 50 10,929 + 
Beare — „ 12 46 7 50 2570 
Sammie Dore osese. „ 23 5,412 | si 39 207,691 
Wouthend Со 72% во ee е ee ee ee 
ee ES it n » р. Du, ee 
(a) These comparisons are with the correspon period last ear.  Plus8 days. 
J 
8 day. 1 Minus 2 days. $ Plus days, Partly electrical. 
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ELEOTRIO TRAMWAY AND RAILWAY TRAFFIO RECEIPTS, 


8 
Week 
Line. ended. à 
& 
Восі Tramways ....| Dec. 14 208 
South 0 ВОИ » 14 554 
Btalyb'dge, de, &. It. Bd 5 К 
Sunderland Corn. » 23 1,334 
Sunderlard & D. %..... » 19 365 
Bwansea 9996090000200. [1] 1 781 
! n 143 
Swindon Corporation eee 1 2: 19 150 
Taunton 600 600 0 02509090 09009»*299. +? 14 38 
and as p 14 136 
Tyneside Trams Co. » 19 381 
Victoria, E:ec, Supply Co.of 7 82 
Wallasey District Counail. » 22 788 
Walsall шо ее n 22 528 
West Ham Corporation » 20 2,179 
Weston-super- Rare MEN » 12 25 
„Wolverhampton Corpa. se. 19! 831 
os ARR » 14 1 220 
rer A AL CERE [i] 14 94 
Yorkshire W. R. Trams T EP 
Yorkshire Woollen Distric: 14. 830 


7 (а) These comparisons 


are with t the corresponding period last year. 


electrical. Plus 3 days. 


NAMU, 


ELEGTRIG RAILWAYS. 
RAMW 


noine 
Do. 5 Cum, Pref. e.»e999.0299 


Permanent 6% 
Auckland Eleo, Trams 5% Deb. 
Brisbane Electric Trams. Invest. 
Do. r1 er Cent. ( ‘am. Pre C 
Do. per Cent. Db. Prov. Cts. 
British Oolumbis BL Ry. Df. Ord. 
Do. Pref. Ord. Stk 


eee 


Qum. Perp. Prof. Stock. 
. per Cent. ist Mort. Dbs. 
Vancouver Power Debs. ... 


MES | NROS 


со № 
NN 


Do. 5 е 002000500005 T 
De. 6 $nd Deb. (red.) 66 „„ „ „ 
Buenos Ayres Elec. Trams (1901 
Buenos Ayres Grand National 
547 Pref. De е CE E 2 0 ested 
Do. 6% lat Deb. Bonds. LEE EET] 
Calcutta. e 105 961 t (Nos. 1 to 106 
Do. ay 105,001 to 187,010 .... 
ро. Y Cum. Pre·e fn 
s. ха Deb. Deb. Btock (rod. j. 
Tram Shares 


орз 1 bo Tr. & Lig. 5Y ist Mt. Db 


92 Db. 
6% | Havana Elec. Ry. Con. Mt, 5% 
$1,000 50 year Coup. Bde. 
6x t Kalgoorlie Elec. Trams 5% Ky 
De b. Stock ое оеозозте в ec њо GE wee 
6х t Do. t7 ,“B’ Ditto. 22 0 %%% % „% 
1/0 Lisbon Пес. Trams Ord 
677 D». 6% Cum. Pref. э =з 2% QD €. 
5% ao 5% Reg. Mort. Debs,..... 
‚| 6 ras Elec. Trams 5 Deb. Stk. 
43% peri, Bt. Ry. Sterling 434 
Debs. (1923) seeeeeesesne so „ „„ „6 „% 
6% 5 Elea. Trams. lst Mt. 
$2 yao Paulo Tramway, Light and 
Power Со. $100 Stock .. 
5% Do, 5% 1st Mt. $500 Dba, € 
org ds d v ES 
8/0 | Adelaide Elec. S'ply Co. 6 r 
: Bombay E. S. & T. 6% Cm. Pf. £6 pd · 


Do. 41 Db. Stock Red. ...... 
Usioutia Eleo. (1-60 000) ........ 
Do. £S3paid......—......... 
uy ot Wellington Elec. Lt. and 
ower 5% Reg 1st Dbe. o. 
Oordoba Lt. and Power Co. lat Mt. 
Stk. £100,000 6% Bds.......... 
& Trao. Co. of Aust. 
" Feb. 8t. ........- 
Elec. Bupply Co of Victoria 5771 Ist 
Mort. Deb. St. ......... 


um. Pref. 
Medes ES. Corp. E, Con.tn. Db. 
Prov. Cts., 75 pd. 6699 „ оч 
Band Eleotrio .......... 
River Plate Electricity Co. | Ord... 
Do. 


Do. 6 
Co. 6 Prot. (1-90, 000) 
dx “Baya! Miss, отат 63% lst 
ox shawi Water and Power 6% 
Bds., „ 


redemption, 


M Iu calculating = уш, allowance has been 


Ine. AGGREGATE, 
uou 
(a) не of Inc. cr 
42. Amount. | Dec. (a) 
2 2 
50 | 15,8955 |+ 8329 
11 | 16,301 - 
- 4, 38 | 54057 |+ "3,196 
+ 10 51 22,112 
+ — 6| 50 22,196 |+ 9,033 
Se ae | 38 6,43 |- 587 
Е 1| 50 2,299 03 
— 34 50 ! 12051 | T 
+ dl | 23012 j+ 2,228 
+ 31 38 31.682 1,744 
- 23 51 26,387 1,294 
+ 92] 38 | вет |+ 17.681 
H 1| 50 7,139 — 637 
2 25 | 21,389 eS 
= 8| 50 | 14439 |- 791 
+ 4| 50 5200 1591 
+ 36 50 45,308 + 11,894 
* Paruy 


o 
COLONIAL AND FOREIGN INVESTM ENTS. 


Mon., YILT- | DEND |5 DAYS TO 
0. 24. ED. Dor. DEC. 24. 
High. Low. 
Tx 11 $ 15 0 Ap, oot | "7 E 
19— P. 16 8 
615-519 415 0| . 643 
189 —lez| 4 4 0 = 15 à 
104 —106 4 14 3 = i 
lig—lii - E 11 114 
$ —4 6 5 0 = ee ee 
100 —104 4 6 6 = 8 ee 
127 —182 | 4 11 0 an ёзъ |, 
108 112 4 9 0 NS ae a 
107 —110 4 11 0 = 02 
10 2—1c52 4 6 9 25 FI MES 
108 —105 4 5 6 = | Syd os 
8 — 4 Б 6 =» Ы ee 
63—6 611 6 T arali a3 
4—4 6 14 0 = М ss 
105 —107 4 18 6 P ee oe 
93 —101 4 19 0 ‘ae ee | ee 
102 —106 6 4 0 = Py s 
100 —105 514 0 a T 
73—28 4 15 6 = Mae ез 
H 418 6| a T : 
104 —107 | 4 401 ſlees oo. 
yai 4 9 0 Fé $4. rose 
100 —195 | 4:5 2 BÉ ae oe 
$4 —962, 5 4 0 Ss 2 
9)—94 5 6 0 z as 
81—85 7 10 x “р. 
116 3 9 6 "s „| м 
14-1 474 ce ` ga 
10) —108 4 17 0 M ea | s 
105 —107 4 4 0 € ee 
1С8 —1C€6 4 14 8 ee 0 ee 
14? —144 | 11 0 "s M m 
944—992 5 8 6 m 4| .. 
5 —5j 5 9 0 ee ee ee 
51—8 ee oe oe ee 
97 —120 dee, We E 99 |9: 
53 3 414 2 2i zs 
6 —b54 ee | "E oe 
48-50 1500, .. $ vs 
92 —01 | 5 6 "n гә E 2s 
23—8 ee ee — 
83 —92 PE m - 
93—100|5 0 0 xs РЕ 
108 111,5 8 0 = " T. 
1131 7 12 0 = 25 
18 a 78 2s " ws 
l15-l5 M as “|” 
„„ 
А! —10¹ 4 13 0 oe oe ae 
5 —53 5 9 6 . 
97 —101 | 4 9 0 Ap, Oct); — 3s 
99 —101 4 !9 0 100) 11714 


made for accrued interest btt nol 
t Ex Dividend. 
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BUSINESS, 
Price ызак жий | PIPER | Dar 70 
Mon. DEC. 24. 
== ХАМЕ. Dec. 24. |Low 
Price | RATE % | DIVIDEND inu B 57 DIVE est. eat. 
eonda, | x. | DUR | рксги ит WABUFACTURIE® ав | 4 - 
LASI NAME. Dec. 24. ED. u Meter Ord .. ө» о» 14-23 
Е DIVI- а ) Arcn pU Ехспа/с won #1—4 
END & г. * о, окка аа ed ыныра Ii 
m D ELECTRICITY SUPPLY. Ord. 04-103 | 6 16 Í 2 : Paboock а Wore 0 eet gd ora. н =] 
le Elec. Sup. —10 4 10 1454 Helsby Cables T3 
Bournemouth & Росе Pref 11 duisi 4-1 5 9 p i Eritieh Toeniaied oa "ТТТ IIL 102 —105 
Be. Gen torent T ES JE ie Do. ai imt More De Si * 
Cen * Shares р 1 —— t. oms n- ТТТ ЛЛ 24 D 
Bromley (Kent) EI. Lt s роти De -- э єй ГҮ 9 | am н Bt. an Westinghouse 67 Prol. — 18-17 
8 L4 = 4 7 е [1 %%%. 
2 Brompton а Kens agement 101 —100 $77 0 Feb, Avg | * pod. Cent. Pref. Nop-Oum. s.s | aic 
ү ри Се 0.4 f1-41 Feb, SN ' 44 per Cent. „| E2 —ЁБ 
Central ou 7 5 . кз | 8 17 La Bt. De Perpetual 2nd срв "Biock „. | ж 
Pref. ... soe ves ee gan 0 * Es — _ 
Do. 4 - 610 0 ** St. к=н sone 295 paran lic 
5,279 ЕА Dec .. - t De. s per С ON baba Er — % 
THEY: i| OA e e Cor e 7 
: x : Jan, July " iunc let ме, Deb. Deb, (тед z ipt 145—112 
$ 19 : Jn, Рес. x Em Y cu — ges Spa. к" мү в 
7 ^ - . 2 ore 54 de 3 
T 
Р. Б —t 500 s} * Do. 5 ре & Co, Ord.......... MAREM 1-1 
ty ot 5% non cum. — 2- 7 = n 0 Mar, Bept 100 че» p hy Pref. Rd 108 —106 
n; 4 2 0 3 Do. 4$% Deb. Stock 4% 1 Sh. a5 bd. 18—18 
Do. 6 per Cent. Cum. Pr rai s 100 101 [490 - Bt. $16 | Elison & Swen United et EN 
Do. 44% Deb. Stock ( Prov. 98 —101 5 9 6 oe b D (£5 paid) ITIN rt. Deb.Btock rd.) 86 —t 
Я проек 419 6 2 : Do, 4 yer Cent, Мон Deb, Seck - 00 06 
480 xa Bt. Do. 5 per Cent. met „Зей. элеу dr 
5 8 0 — St. Fómun ton 'в Elec. oo: ees idee 4 3, 
4176] = Do. бег Cent. Сав Реб gei] 4 1 
1 4 5 9|Jan,July 5 Lo, iz per Cent. 1s Mb s l- ve 
2|818 6 — St. Electric apn О. ree 14-4 
i es Btock red.) ..| £9 —1t 2 СФ 1128 КҮ Mort. Deb. (red.) y Zo 
MCI agh а. —101 | 819 0 c 2 er Cen Сою. 2 
YT ‘Deb, Sek. red.) 99 wy 4 5 0 - Bt. — lectric (1800 LA Debs. ......| 91 — 97 Feb, Ang П 
00. 5e Ord. (14 і 514 0 - 10 Do. 4 per Cent. 1% Ord, . . 11 —12 Feb, Aug | — 
— * 4 2 0 Mr,Jn,8,D Bt g niey» Tele = 8 — Di bS 
6 per Ce ent. Mort. Deboses! €5 —95 5 9 04 Oct 5 p ef. It" Db. ү d.a 106 —105 
ро 4 per Cent. Ist Sup. Ord... —.—|  6}—5 4 8 6 Jan. July -etier 4 — Cent p Mt. So., Wiha. 14—173 
e Het Se stort, 108'—112 | 4 0 0 | Jn, Dec — F 18 
ро. Е rd) 95-97 |812 0| -= ГО, КЗ БЫН} car Coni. Com p, Pref. Ei 
Do. $ DICAT х i Rn 1 РЕЗ Ricl ardeons, Westgarth & Со. eee 4 
Midian s Fac.. paid 11 5 = Aog De shu Pep, Den Block . А. 3 
8 7 | Feb, % Feip poor D ыз? 
4 би | Feb, Аш simplex Corduits Ord... o 4 575 в 
red. 1907 2 — —...| (9 —100 1 9 0 Маг, Aug 57 bey Ccrstrccetiopn & р - 100 —102 3 18 : 
Io. 4% Mort. Deb. r P im | у М Bae = Lc. 4 per Cent. Deb. Bord" Ord Ord....| — |f 1 
посо бартат е tak, a уз ЖЫ | 18-1 н 8 5|Marb.- Vicker, 5 ece| 14-11 б 7 0 
states „„ .. n- um 2 -L5 
4 per pas обебог 00200006 zi itt Moi —10 
же ЕЕ d EM ЕЕ 2 
Do. 4 - Mall Elec. örd.— a uy 4 7 0|Fe J. G. White & Co. Ord w—| l-— де 
wes’ & Pall IDE 7-8 — 0 Вейс c ia . 06 fj- 3 1 ov 
"Bo. g pez omni Deb. Block 88 97 91 817 6 — kou Cent: Gat — 1 i9 15 2 : 
вне el Markets Electro Bop. O дек Reg ss БЕ Do. 4 pee ae Jn, Des ~ 
роь 4 per Supply Ord ,.. — ae е 4 8-2} — 
Selb Beep dee Lt. & Power Ord. -h 415 0 “ғ MR <> yy siina ЧЕ. lg ib 6 F,My,Ag,N 
AP Гу" —— uan | ET - S Bo, bX Debe. i). soe PASE M = 1610 6 PMyAGN 
Го. TENE Id cw. f. pa Ш ре + 3 is TVT EM POM 
S. Met ec : - < DE — es xí очил 9 00.00: ooa 00000706 —{9 
Io. Leb. Meroen: e| PR- 3 Са? 6 - xs Do. 5 Deb. Stb pn 6 1 3 
Urben кеспе р >. poses O94 O84 B84 bet ee: os 4 ~ she 4 8 0 P de 9 Or recs Sener fence сае 17 —18 5 И E 
о. agg itt Mort, Deb. . £9 -30 |6 7 0 {-Маг, бері б “То. Preference 10 por Oeni . лв p 
Do. 4 x Je Elec. Sup. Ord. 99! gal pat oos 9 — 4 7 0 23 * Lo. t Spanish on — 00+ 00s wes otomat: 9 —{4 5 6 
0. vs. T — 2р е Cent. е0. ———— 15 54 Б 
КАДЫШ Db. St. 96 ary : t : — б То. a еа States Catle.... бы) 101 —108 | 6 7 : 
1 Nal. SU cii adn E 414 0 s repr Westindis Cable szXkg — | 188 —188 | 5 i 6 
Bath Elec. Trams Pr "Aii: a d Ea. e - 5 Festern Ordinary... eb. use] 83—00 [8 M 6 
De, 6% Cum. Pref b. Stock (re 1 =100 4 10 0 y- e 84 per Cent. Frei. Bic tui id) 105 —X«7.| 8 0 
Do. dos Mort. De ‚Жоок (fed ) Stk. #8 TH 614 0 | Feb, Aug 2 Lo. er Cent. Mort. Deb. 111—183 5 8 8 
Dre il = зе stern а суз мга—1075 8 14 0 
"Do, Com. Pret, (fully paid) ннн 101 H8 817 6 | Feb, Aug 1 о. A per e Deb, Sos . 8 “nx 3 19 0 
ро, um ч DB. . . . . кер" 664 "1 i stern & В oe Debr. (red.) 96% — 1 6 
. 4 er Cent. be СЕЗЕ TII 4 Feb Aug Es ritius bub. 9 £ -17 1 14 
Britisk ade Con Pre 77 NS NIERILE ace E CETT ET eect 16 16 eT 9 
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THERE is so much simplicity about the use of continuous 
current obtained without transformation for electric traction, 
that it would no doubt have been more extensively applied if 
the los:es in transmission were not excessive. But the losses 
are so considerable that it is generally worth while to lay 
down the very costly plant necessary for transformation from 
three phase to direct current if the network is extensive. From 
time to time attention has been directed to the use of the 
three-wire system in electric traction as a way out of the 
difficulty, or at least as a means of considerably extending the 
sphere of untransformed continuous current. The City and 
South London Railway is an example of this kind. A pres- 
sure of 2,000 volts is there employed, but this voltage is 
only used for running motor-generators at the far end of the 
line, and the pressure on the system as a three-wire system 
only amounts to 1,000 volts—that is, 500 volts on either side, 
the track rails forming the neutral. The pressure on the 


motors being only 500 volts, the usual series-parallel control 
сап be adopted. 


IN another column we describe a considerable advance in 
the application of the three-wire principle to electric traction, 
as carried out on the metropolitan railway at Vienna. Here 


.the pressure across the outers has been raised to 3,000 volts— 


that is, 1,500 volts between each outer and the track rails. 
Since there would be some difficulty in operating with this 
high pressure with ordinary methods, the expedient has been 
adopted of having four motors on each locomotive, the motors 
being coupled permanently in series. In starting, the four 
motors are connected between one outer and earth, and when 
half-speed has been reached they are placed between the two 
outers, the mid-point between the motors being then earthed. 
Such a method appears to be simple, and it has the advantage 
that no such complete breaking of the circuit is necessary as is 
the case in passing from series to parallel in the ordinary form 


of control. 
— — 


WiTH this issue we present to our readers the first of our 
Annual Supplements dealing with Electric Supply and Traction 
Stations. We remember some few years ago that one of our 
facetious contemporaries, in that spirit which is s:imulated at 
this time of year by contemplating the pleasing effects of 
falling snow and slushy streets, described how the late Mr. 
TREMLETT CARTER suddenly disappeared one day, and was 
found, as the result of a lengthy search, in an exhausted con- 
dition beneath one of the Supplement sheet tables, from which 
he had found it impossible to extricate himself. Naturally, 
we have ourselves been apprehensive of any such fate, and 
therefore we have changed the form of the Supplement, so 
that it is no longer issued as a sheet. Apart from the ques- 
tion of our own safety, we do not doubt that the form in 
which the table is now presented will be welcomed by our 
readers, for, although a sheet may be suitable enough when. 
dealing with only 24 generating stations, which was the case 
in the first table issued in 1889, this form is very inconvenient 
when dealing with about twelve times that number. 


— — 


PassiNG from the form to the contents of Table I. of Elec- 
tricity Supply Undertakings, it will be noticed that the number 
of entries is 274, as compared with 267 last year. Although 
two orthree stations have been transferred to Table II., through 
having developed a tramway load, the increase over last year is 
comparatively small, showing that the curve of increase 1s 
reaching the point of saturation. Аз would be expected, there 
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has been a considerable increase in motor connections, this The London County Council (Electric Supply) Bill proposes 
being more particularly noticeable in the provinces rather than | to transfer the present powers of the local authorities to the 
in London. The motor load naturally depends very much London County Council and to make further provision for the 
upon the character of the town. Thus Dublin, which it must | supply of electricity in London. Among other things there 
be allowed is'an industrial city to some extent, with a popula- | is a clause which restricts the Council to the supply of autho- 
tion of 291,000, can only boast of 400 H.P. of motors and 128,000 rised undertakers and of persons requiring a supply for 
8 с.р. lamps on its alternate current mains, the rate for | power. It is to be hoped that the Parliamentary Committee 
power being 84d. and 14. Coventry, on the other hand, will effect some change in this clause for it would obviously 
which is, of course, an essentially manufacturing town, | be unfair to allow the L.C.C., or any other supplier, 
but with a population of only 85,008; also with an alter- | to take the power load and refuse the lighting. Moreover, 
nate current supply, claims 2,916 LE.» e£ motors and | the Bill allows supply to be given to railways, tramways, 
127,000 8c.p. lamps. Most towns now offer a flat rate as canals, &c., outside the area. Another clause empowers the 
an alternative to some form of maximum demand, and there | Council to spend money on wiring, fittings, and apparatus and 
has been a general reduction in price for both lighting and | motors on consumers’ premises. Now, although the hiring 
power. In London it may be mentioned that Bermondsey | out of motors may be legitimate, and even beneficial to the 
supplies light at 32d., Fulham and Islington at 34d., and supply industry, a determined stand should be made against 
Hammersmith at the low price of 3d., and many of the London | powers being obtained to carry out wiring. But since this 
councils and companies now supply power at about ld. per | right has already been conceded to the local authorities, we 
unit. Among the projected stations it is noticeable that a | fear that an extension of the principle is inevitable. 

large number are preparing to take power in bulk instead of 
generating for themselves. 


—— 

ANOTHER attempt will be made to pass the Administrative 
County of London & District Electric Power Bill, but as it 
is drafted on similar lines to its predecessors we have no 
remarks to add to those which we have already made con- 
cerning it. This Bill provides for the incorporation of a com- 
pany for generating and supplying electrical energy in London, 
the capital to be 44, 500, 000. p 

— 

AMONG the patents which will expire in 1907 are many 
of importance and interest to electrical engineers, and a list of 
theso appears in another column. The first calling for com- 
ment is No. 6,565, granted to SIEMENS and OBACH, on March 
28, 1893, and relates to dry cells. The specification provides 
for a zinc cylinder with a central carbon surrounded by layers 
of concentric depolarising and exciting materials. "This is the 
famous Obach cell, which subsequently involved Messrs. 
SIEMENS Bros. іп lengthy litigation. An action was brought 
against them for infringement, and Mr. Justice BUCKLEY gave 
judgment in their favour. His decision, however, was re- 
versed by the Court of Appeal and the House of Lords, 
Another patent (No. 7,860) worthy of mention relates to the 
Geipel steam trap, while a patent (No. 8,854) for steam tur- 
bines, granted to Mr. PARSONS, also expires this year. 

— 

AMONG the patents relating to dynamos is that granted to 
Mr. W. B, Savers, on May 24, 1893, and numbered 10,298. 
This has for its object the prevention of the evils attendant 
upon armature reaction. It will be remembered that Mr. 
SAYERS effected the reversal of the E.M.F.s in the sections of 
the armature winding by providing additional coils entirely 
independent of the main winding. These were inserted in 
the connections made at intervals from the re-entrant winding 
to the bars of the commutator. Each coil thus came into 
operation once in each half revolution. The function of 
these coils was to furnish E.M.F.s that would balance those 
due to self-induction in the sections as they were successively 
reversed. No. 23,309 of 1893, granted to HUTIN and LEBLANC, 
relates to means for preventing the occurrence of eddy currents 


WE have frequently drawn attention to the curious way in 
which the Board of Trade fails to make use of its powers in 
dealing with Local Authorities who obtain Provisional Orders 
and then proceed to do nothing with them. It seems ridiculous 
that a time limit of two years should be generally specified in 
which some action must be taken in utilising the privileges 
granted by the Order, and that the Board of Trade in certain 
cases should then allow the matter to remain in abeyance for 
years. Upon referring to the Supplement which we issue 
this week, several examples of this inactivity will be 
noticed; thus Bacup obtained a Provisional Order so far 
back as 1890, one was obtained by Llanelly in 1891, two 
were granted in 1897, two in 1898, and two again in 1899 
to various towns. But, although it appeared desirable to 
obtain these Orders so long ago, no progress has been 
made with any of these undertakings. If private enterprise 
were unwilling to do anything in such cases we might let the 
matter pass, but when it is remembered that Orders of this 
kind are frequently obtained to satisfy a “ dog-in-the-manger " 
policy, we think it is time the Board of Trade realised its 
responsibilities and gave the electrical industry a chance of 
legitimate expansion by private enterprise where local authori- 
ties are unwilling to carry out their obligations. 


— наьаа 


IN another column we give details of the schemes for the 
supply of electrical energy in London which will come before 
Parliament this year. The first is embodied in a Bill which 
provides for the amalgamation of some 14 existing supply 
companies. Under this Bill there will be established a joint 
committee of the companies, to be known as “The London 
Electrical Company's Joint Committee, which will take over 
and manage the works of the supply companies. Other com- 
panies, not at present included, may be allowed to enter the 
"ring" at any time within three years. From information to 
hand it would seem that this scheme is as reasonable as any 
that Parliament will have to consider. E 


THE ELECTRICIAN, JANUARY 4, 1907. 

T————————————————————— 
in the field poles of dynamos by a more economical method 
This is done by placing 
non-magnetic metal rings of low resistance on either side of 


than that of laminating the poles. 


the pole tips and connecting them together by bolts of the 


same metal. 
— 


IN addition to these patents a good number for electrochemical 
processes will expire, including No. 13,339, granted on July 8, 
This covers an electric process 
for converting ordinary rod or amorphous carbon into graphite 
by heating the carbon to a high temperature in an electric 
furnace. Yet another patent of interest is that granted to 
HARGREAVES (No. 14,130 of 1893) for a process of electro- 
lysing chlorides. In this patent only the anode is immersed 
inthe electrolyte, the cathode consisting of fine wire gauze 


1893, to GIRARD and STREET. 


fastened to the other side of a porous diaphragm. 


m — 


WHENEVER an accident occurs it is always possibleto get quite 
This 
was notably the case in connection with the regrettable ex- 
plosion that took place at the Greenwich works of the South 
Metropolitan Electric Light & Power Co. on December 20th. 
We are officially informed that the disaster was due to the 
back end plate of one of the thermal storage drums giving 
way. Apart from a slight leakage observed in the dished 
end of the drum on the previous evening there was no warning 


a number of different versions of the cause and effect. 


whatever of what was coming. It is stated that the material 
was too brittle, but asthe matter is still sub judice conjectures 
must be left for the general public. The only bright side to 


a gloomy incident, by which two men lost their lives and 
others were injured, is that the station staff have worked man- 
fully to make good the havoc ; but devotion to duty is nothing 


uncommon in electric supply work. Moreover, the consumers, 


although temporarily deprived of supply, have exhibited great 


patience, and many have written expressing sympathy with the 
company. 


— — — — ===————„——. 


Blectrically-worked Railway Gates. At a level crossing of 
the Lancashire & Yorkshire Railway there are gates which are 
ncw opened and closed electrically. The motor employed runs 
at 1,500 revs. per min., and is rated at 2 H.P. When the gates 
have completed their journey in either direction the current 
в automatically cut off. It is estimated that about two Board 
of Trade units per day will be consumed, each operation taking 
about 15 seconds. 


Electricity in Rolling Mills.— According to the Engineering 
and Mining Journal some very large electric motors for rolling 
чн driving have been ordered by the Indiana Steel Co. 
or their new rail mill These include two 2, 000 H. p. 
motors running at 214 revs. per min., one 2,000 H.P. motor 
running at 88 revs. per min., and. three 6,000 n.r. motors 
wee at 88, 83:3 and 75 revs. рег min. respectively. The 
М ree 2,000 uP. motors are rated at 3,000 н P. each for спе 
our with a temperature rise of 60^C., and the three 6,000 нр. 
motors are rated at 9,000 н.р. under the same conditions. 


же Interruptions. Date of Interruption. 

5 wee eee —— . о Seas Jan. 18, 1904 
Mile (Teneriffe)—Santa Cruz de la Palma July 12, 1906 
gue Nicholas—Port au Prinoe............ Aug. 16, 1906 
d Canary Lanzarote e . Sept. 18, 1906 

Р aribo—Cayenne % % „% „„ „„ „„ 6 „ „ „ оо Nov. 27, 1906 
Git. de France—Paramaribo 6 % „„ „%%% 0 о о Dec 17, 1906 
raltar—Tangier ............ EUN Jan. 2,1907 
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Premonitory Fire Alarm.— The city of Bridgeport, U.S.A., 
has a system whereby a fire brigade leaving the fire station 
closes a circuit on gongs along the street, so that an alarm is 
glven to persons on the street before the engine comes dashin 
along. Hence danger and damage are avoided. It is propose 
to try the same system in New York, where serious accidents 
to people and the fire brigades often occur on account of the 
absence of a warning. 


Wireless Telegraph Notes.— Work on a new wireless tele- 
graph station in the Brooklyn Navy Yard, New York, has 
now been started. The building will cost about $8,000, and 
will be equipped with two masts, the size of the station being 
about five times the size of the one now in use. | 

In the current number of the Monthly Leview there appears 
an article by Mr. Charles Bright on the subject of wireless 
telegraphy, particularly in reference to the Convention. The 
view taken 1s similar to that which we have expressed from 
time to time in these columns. 


Mercury-Vapour Wireless Detector.—The Electrical World 
of December 22nd contains a description of a patent issued on 
December 4th to Dr. Lee De Forest for a wireless telegraph 
detector, the active portion of which consists of two electrodes 
separated by heated mercury vapour. One electrode is formed 
by mercury and the other by an incandescent lamp filament, 
which is heated by an external battery. In order to render the 
detector selectively responsive, means are provided for creating 
a stationary magnetic field as a tuning device, the frequency 
for which the detector is most sensitive depending upon the 
strength of the field. It is stated that the magnetic field 
retards the movements of the conducting ions in the gaseous 
medium, and if the ions are moving under the influence of a 
rapidly-vibrating electromagnetic impulse the resultant effect 
from the magnetic field will be a function of the frequency or 
rate of vibration of the impulse, so that for a given field the 
resultant effect will be a maximum for a given frequency. 


ARRANGEMENTS FOR THE WEEK. 


SATURDAY, January 5th. | 
MANCHESTER STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL 


ENGINEERS, 
Visit to the works of the Belzize Motor Car Co. at Clayton. 
TUESDAY, January sth. 
Боул, INSTITUTION 


3 p. m. Lecture by Mr. W. Duddell on The Radio-Telegraph, 
adapted to a juvenile auditory. 
MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:30 p.m. Meeting in the Physical Laboratory of the University of 
Manchester. Paper by Mr W. Cramp on ‘ Magnetic Leakage 
and its Effect on Electrical Design.” 


InsrrrTUTION oF CIVIL ENGINEERS. 
8 рт Meeting at Great George-street, Westminster. Paper on 
“ The Simplon Tunnel,” by Mr. Francis Fox, M. Inst. C. E. 


Grascow SECTION or THE INSTITUTION OF ELECTRICAL ENGINEERS, 

8 p.m. Meeting at the Lecture Hall, 207, Bath-street, Glasgow. 
Paper on ''Fuel Economy," by Mr. H. B. Maxwell, M.LE.E. 
(adjourned discussion). A Radium Experiment will be ex- 
hibited by Dr. J. T. Bottomley, F.R.8. 

WEDNESDAY, January 9th. 
ASSOCIATION OF ENGINEEBS-IN-CHARGE. 

7:30 p.m. Meeting at St. Bride's Institute, Bride-lane, Flee t- street, 
E.C. Paper on * Economisers," by Mr, W. W. Melville. 


THURSDAY, January 10th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 


8 p.m. Meeting at the Institution of Civil Engineers, Great George- 
street, Westminster. Paper on New Incandescent Lampe,“ 
by Mr. James Swinburne. 

DUBLIN SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS, 

8 p.m. Mesting ‘st the/Royal College of Science, Dublin. Paper: 
* Notes on Sa:tion Producer Plants," by Mr. A. E. Porte. 

:  BrBuiNOnAM AND District ELECTRIC CLUB. 

7.J0 p.m. Meeting at Colonnade Hotel. Presidential Address by 
Mr. W. H. Whitehouse. 


FRIDAY, Januarg 11th. 
MANCHESTER STUDENTS’ SECTION or ГНЕ INSTITUTION OF ELECTRICAL 


ENGINEERS. 
7.) p.m. Meeting atthe Municipal School of Technology. Paper 
by Mr. F. Shaw on Electric Lamps." 


STUDENTS’ SECTION or тна INsTITUTION OF Civi, ENGINEERS. 


Spm, Meeting at Great George-street, Westminster. гара г on 
P The Balancing of Internal Combustion Motors applied to 


Marine Propuleion,” by Mr. A. T. Weston. 
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MEASUREMENTS OF INDUCTANCE AND 
IMPEDANCE.* 
BY J. ELTON YOUNG. 


(Concluded from page 400.) 


Summary. In these papers is discussed the measurement of induc- 
tance and impedance of telegraph and. telephone circuits, including 
overhead wires, loops, concentric, submarine and subterranean cables. 
Figures are given of cases in practical work, and the effects of iron and 
other disturbiog factors on the measurements is considered. Finally, 
the receiving-end and sending-end impedances and their practical appli- 
cation are reviewed. 


11. Variation with Magnetic Circuit.—In all bridge balances, 
or null methods, where one of the inductances under compari- 
son contains iron, it will be found that unless the two inductances 
are of similar iron and similar design—that is to say, symme- 
trical magnetic circuits—a true balance is unobtainable. This 
is due to the fact that, even although the total values of L and 
of the time constants L/R may be alike, yet they are not so 
from instant to instant, owing to the different behaviour of the 
magnetic circuits with respect to permeability, hysteresis, 
eddy current, or magnetic creeping. In testing with the key 
and dead-beat galvanometer the inequality manifests itself as 
a double kick; that is to say, after getting the resistance balance, 
and when approaching the inductance balance, it will be found 
that on making or breaking the key there is a kick first in the 
direction indicating (say) less inductance required in the 
balancing arm, and then in the opposite direction. Even with 


a slow-period galvanometer, which takes no notice of quick 


changes, this double balance is still noticeable when dealing 
with large iron inductances. The problem resembles that of 
duplex balancing on a submarine cable, where the ratio of 
resistance to capacity has to be correct from point to point along 
the artificial line. 

Hence for the calibration of an iron inductance in the absence 
of a similar standard, recourse must be had to an absolute 
measurement, either by the ballistic or the alternating-current 
method—for details of which the reader is referred to Dr. 
Fleming’s * Handbook for the Electrical Laboratory," Vol. II., 
pp. 182 and 205. 

12. Variation with Permeability of Iron.—When the induc- 
tance under test contains iron, the most important of factors 


Permeability u 


Magnetising Force. 
Fra. 3. 


Gausses, H. 


which complicate the measurement is the variation of the per- 
meability A of the iron with the current strength acting on it. 
This quantity » may be also called the specific electromagnetic 
capacity. The kind of way in which this occurs is illustrated 
by the curve in Fig. 3, which is typical of soft iron generally 
under fairly low magnetising forces. 

Here the absciss:» аге the magnetising force, proportional to 
the current strength, and the ordinates the value of , which 
rises to a maximum as the force is increased. Since induc- 
tance varies as the product of permeability and magnetising 
force, or as иН (para. 1), which is a continuously increasing 
quantity, we get an increasing value of the inductance 
as we raise the strength of the current acting upon the 


9 Extract from a new edition of “ Electrical Testing for Telegraph 
Engineers." All rights reserved. i: 
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iron. The testing current should accordingly be regulated 
to roughly the working strength which usually traverses the 
piece of line or apparatus whose value is being measured. For 
instance, if it is required to ascertain the inductance of a relay 
which operates as a rule with 7 milliamperes, the testing 
current should have about this strength, as observed when 
using the simple make-and-break key and galvanometer. In 
telephonic and ocean cable signalling the currents are so feeble 
that only the lowest value of и is concerned. 

13. Variations Due to Eddies.-—Another of the variations 
to be considered consists in the generation of eddy currents in 
the iron, which react on the magnetic field in a sense opposing 
the testing currents, and thus diminish the inductance under 
certain conditions of observation. Their action is very marked 
when the iron is not well laminated, and is, in short, fatal to 
the efficiency of the apparatus. When making the test by 
rapidly interrupted or by alternating currents and a telephone, 
this eddy effect becomes marked, and the effective inductance 
decreases very seriously. 

At the same time a variation is introduced by the eddy 
currents in the effective resistance of the inductance circuit 
under observation when measuring by alternating or inter- 
mittent currents, due to the fact that the eddies dissipate 
energy and thus increase the effective resistance. Some re- 
markable results are given as to this in a research made by 
Dolezalek and Ebeling.* For example, a copper telephone 
conductor round which a layer of iron wire was wrapped, 
having a thickness of 0'7 mm., tested with an alternating 
current of frequency 900 , showed an effective resistance of 
83 ohms, instead of 5:5 ohms the value for steady currents. 
When the thickness of the iron coating was redueed to 
0:15 mm., so that the eddies were weakened by encountering 
much greater resistance, the effective CR at 900 ~ frequency 
was only 6:3». Hence in telephony, which is concerned 
with these high frequencies, the importance of these eddy 
effects may be very great. In a single-core “screened” 
telegraph cable, as used by the British Post Office, the eddies 
would probably similarly act to keep down the effective L 
and raise the effective R, but much less seriously than in 
telephony. In Breisig's measurements of armoured cable the 
effects were also noticeable.t In a twisted-core cable there 
will be little or no eddy induced in the sheath because the 
pair of wires cancel one another's external fields. 


14. Variation with Residual Magnetism of Iron.— Besides 
the foregoing causes, the value of L depends also on the previous 
history of the iron. That is to say, if the iron inductance 
under test has previously been magnetised by a strong current, 
it will be found that L comes out smaller than it did before 
the strong magnetisation had occurred, owing to the residual 
magnetism. Accordingly, before making the measurement of 
the normal inductance of a piece of apparatus, it should be 
demagnetised, so as to remove the residual magnetism due to 
previous history. This may be readily done by subjecting the 
apparatus to a series of reversals of current, or to an alter- 
nating-current supply, of gradually decreasing strength. It will 
be found sufficient to join up in series with the inductance a 
common reversing key, a sliding arm rheostat, and battery, 
and to send reversals by hand whilst gradually increasing the 
rheostat from zero to infinity. The current with rheostat at 
zero should just exceed that which previously produced the 
strong magnetisation or set“ of the iron which it is desired to 
remove. These precautions are specially needed with “ closed- 
circuit“ iron inductances ; but if the magnetic circuit has an 
air-gap in it, residual magnetism is less marked, though still 
appreciable. 

15. Coiled and Suspended Cable.— The inductance of core or 
cable cannot be measured when coiled on drums, on account 
of the turns giving a far greater value of L than it would have 
when the line is laid out straight. In the case of cable coiled 
in a ship's tanks the iron of the sheathing and of the ship 
together form an almost closed circuit of considerable ptr- 
meability, which must further augment the inductance very 
greatly. It would be of interest to ascertain an approximate 


* The Electrician, December 4, 1903. 
t The Electrician, February 2, 1901. 
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idea of its value. It is probably sufficient to affect the accuracy 
of a ballistic capacity test made with one end of the cable 
insulated. But by testing оп the bight,” or with the ends of 
the cable looped on to the galvanometer, capacity tests are 
freed from any possible error due to inductance, for precisely 
the same reason that they are freed from the inductive dis- 
turbances set up by the motion of the ship. Conversely, 
we have to eliminate the effect of capacity from inductance 
measurements. This could be done, in the case of a length 
of cable whose inductance is under test, by insulating the 
cable as far as possible from the earth throughout its length by 
suspending it above the ground. In the observations of cable 
inductances by high-frequency alternating current, previously 
cited, the capacity error was allowed for by calculation, and 
in the greatest case was estimated to amount to 15 per cent. 


16. Observations of Impedance.—We have seen that the 
inductance can ba observed apart from the resistance, and can 
be partly separated from the capacity; but in testing laid 
telegraph and telephone circuits the separation of the induc- 
tance from the capacity cannot be readily secured, any more 
than the dissociation of the conductor and iosulation resis- 
tances. Hence it is very convenient to obsorve the resultant 
of all the four quantities D.R., C.R., I.C. and inductance, which 
is connoted by the term impedance of the circuit. 

Just as we can arrive at the steady resistance of a circuit 
from simultaneous readings of the steady volts and amperes 
between its ends, when R=E/C, so we may deduce the alter- 
nating-current resistance or impedance of tho circuit from read- 
ings of the alternating volts and amperes ; whence 


LE. 
Impedance— <= 


for the given frequency of alternations. 

The method is perfectly simple, provided we are only con- 
cerned with the amplitude, or attenuation, though somewhat 
more difficult when phase or distortion is taken into account. 
For most practical purposes it is sufficient to observe the former 
of the two things; that is to say, the attenuation or loss of 
amplitude suffered by reversal& of'a given frequency when 
transmitted over the circuit. For example, in telephony it is 
found that the usual paper-insulated cable circuits behave in 
respect to attenuation of speech as thougb the transmission 
were effected at or near the frequency of 800 ~ (cycles per 
second), which may hence be called the virtual or mean tele- 
phonic frequency. Accordingly the attenuation of reversals of 
this frequency becomes a practical measure of the efficiency 
of telephone circuits, and may be called the impedance to 
Frequency 800~. More definitely, it must be called the 
receiving. end impedance," to distinguish it from tho “ sending- 
n Impedance.” These two quantities may be defined as 
ollows :— 


Receiving-end impedance (ohms) = —- k. 


Sending-end impedance (ohms) = 


The latter should be further defined as either the initial or 
final sending-end impedance, according as it refers to the begin- 
ning of a train of reversals or to a steady train of them ; but 
when the line is sufficiently long the initial and final sending- 
end impedances become equal. These sending end impedances 
are of importance in duplex balancing, representing as they 
do the required artificial line factors; but for the purpose of 
routine tests for efficiency it is the receiving-end impedance 
that we have to deal with. Each of the above impedances has 
its phase angle or angle by which the amperes lea1 ahead of, 
or lag behind the volts, In the case of the sending-end impe- 

nces this is usually an angle of lead; whilst the receiving- 
end impedance usually has an angle of lag which on long lines 
18 $0 great as to comprise many periods. 

e may omit here the factors into which the impedances 
may be resolved, but would draw the attention of our readers 
to the recent publication, by Dr. Kennelly, of Harvard, of a 
complete expo.ition of the propagation and distribution of 
current and pressure on electrical circuits, in which these im- 
pedances are expressed and analysed by means of hyperbolic 
‘rgoromctry, and their measurement at the same time dealt 


— 


with. The comparative simplicity of the formule, and tlie 
completeness with which the theory has been developed and 
applied to the ready solution of problems, alike of telegraphy, 
telephon , and power transmission, render these Papers of the 
very highest importance.* The new and convenient notation 
is perhaps the most valuable feature, as has been the case in 
other instances in the history of mathematics. It is greatly to 
be wished that they may now be published in a collected form, 
which shall become the recognised treatise for sufficiently ad- 
vanced students of telegraph and telephone problems; though 
some parts of the theory are necessarily of academic rather 
than of practical interest. It probably constitutes by far the 
readiest and most convenient working system which has been 
evolved for dealing with alternating current power transmis- 
sion; whilst Dr. Kennels has at the same time shown with 
beautiful clearness how telegraphic and telephonic transmission 
can be brought into line with the former, and made amenable 
to the same analysis. The present notes on impedance tests 
are borrowed partly from the above Papers by the courtesy of 
thoir author. 


17. Measurement of Sending-end Impedance.—Since the 
impedance is a quantity which varies with the frequency of 
reversals, and depends on these being approximately pure sine 
waves, the chief obstacle to exact impedance tests lies in the 
difficulty of obtaining a generator of simple harmonic reversals, 
such as are assumed by the formule for impedances. A handy 
high-frequency sine-wave alternator for testing purposes has 
yet to be produced, but it is hoped that one may soon be on 


W 
E V 
Fic. 4. 
E. Alternator. A. Ammeter. V, Voltmetar. W. Wattmeter. 


the market of a simple, reliable and economical type, capable 
of generating an E.M.F. of, say, 25 to 50 volts at frequencies 
up to 1,000 ~. Failing such a machine as this, observations 
can be made with alternating-current supply mains, of which 
the complex harmonic E.M.F. can be employed to give results 
which are comparable amongst themselves, though not with 
the mathematical formule. Assuming a source of alternating 
E.M.F. available, let this be applied to the line under test, and 
voltmeter, ammeter and wattmeter readings, V, A and W, be 
taken, all at the sending-end of the circuit (Fig. 4). Then the 
magnitude of the sending-end impedance will be V/A, and its 
angle will be the phase-difference 6 between the volts and 


amperes ; for 


үү = ЛҮ cos б, 
h 0— W 61 Watts 
ö СОЗО AV' amperes x volte’ 


from which 0 can be found. 

When the reading of the wattmeter equals the product of 
the voltmeter and ammeter readings, cos 0—1 or 0—0, and 
the circuit, if uniform, is said to be distortionless. Now, let 
readings А, V, W, be observed with the distant end of the 
circuit free, and readings A,, V., W. with the distant end 
earthed. Let R,. V, A, R. V. / A,, and let cos 0,—W;/A, V, 
cos 0,— W. / A. V., whence 6, б, are found. Then, writing 
the impedances with both magnitude and direction in the form 


Z, R, 6% 
Z. R, h., 


* The following are the titles of these Papers, so far as they have 
ap SEAT Dn On Electric Conducting Lines of Uniform Conductor oy 
Insulation Resistance in the Steady Stats.“ Harvard Engineering Journal, 


« The Alternate-Current Theory of Transmission Speed over 


B arme i 1904); „High- 
ine Telegraph Cables” (St. Louis Congress, ; ^H 
5 овозе Circuit Tests ” (St. Louis Congress, 194) ; The 


Distribation of Pressure and Current over Alternatiog-Current Circuits," 
Harvard Engineering Journ ils, 1905-1906. 
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their geometric mean 3 
Z. = VZ. I= V RR, (0, 4 6, 


= R. R/ B 9 d 


represents in magnitude and direction the “initial sending-end 
impedance” of the circuit, or the impedance offered’ to the 
beginning of a train of waves entering the circuit; whilst the 
vectors Z,and Z, similarly represent the “final sending-end 
impedances " with their angles, when the distant end is freed 
and earthed respectively, or the impedances offered to con 
tinuous trains of reversals. If the circuit be sufficiently long 
the readings will be the same whether the distant end be freed 
or earthed ; but with short lines they will differ, owing to the 
strength of the reflected waves, and when earthed through a 
receiving apparatus the impedance of this will also affect the 
result. 

If, instead of an earthed, we are dealing with a looped 
circuit, we measure the impedances R/ R, with the distant ends, 
first free and then looped together, and take half of each 
magnitude for the values Z,, 25 which then represent the im- 
pedances per wire. That is to say, 
z= e per wire, 


Z- Ra, per wire, 
and 2. ER " 


where, as before, К,= V/A cos 
ends free ; and R. V/A, cos 0, = 
looped. 


, 18. Measurement of Receiving-end Impedance.—In observ- 
ing the receiving-end impedance the phase angle may be 


0, W,/A,V, observed with 
W, /A,V, observed with ends 
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omitted, being difficult to measure and also not of so much 
practical significance, and attention confined only to the 
magnitudes of the impressed volts and received amperes, at a 
particular frequency of ‘reversals. The measurement consists 
in applying the source of alternating E.M.F. to the circuit at 
a known frequency of reversals, and observing simultaneously 
the voltage at the sending end aud the current at the receiving 
end. Since the alternating currents delivered over telephone 
and long telegraph lines are very feeble, their measurement 
cannot be effected by ordinary hot-wire instruments, but requires 


some special very delicate, non-inductive alternate-current 


meter. Duddell's thermal galvanometer has been tried, but 
being extremely delicate it is somewhat troublesome for general 
work. The basis of the most practical method thus far deve- 
loped for telephonic purpo:es is the one worked out by Dr. 
Kennelly, and described by him in a Paper read at the St. 
Louis Congress, 1904. In this“ the Fessenden “ barretter " is 
used, which consists of an exceedingly fine filament of platinum 
wire, only a few millimetres in length and a few micrometres 
in diameter, mounted in a small tube. There are two alterna- 
tive modes of testing, the bridge and the milammeter methods. 
In the former the barretter Л is connected in the arm of the 
bridge system shown in Fig 5. Here the arms a, b consist of 
equal iron inductances, and / is another inductance coil ; their 
object being to confine the received alternating current as far 
as possible to the barretter branch, whilst permitting the steady 
current from the battery of two storage cells to flow. 


* High-frequency Telephone Circuit Tests, St. Louis Congress, 1904. 
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On the other hand, the battery current is prevented from 
entering the line by the condenser c interposed between line 
and barretter, The bridge is first balanced for the steady 
current by depressing K,, after which by closing key K, the 
alternating current from the distant generator E is allowed to 
enter the barretter. heating the filament, raising its resistance, 
and thus deflecting the galvanometer by an amount propor- 
tional to the square of the strength of the received alternating 
current. At the same time the amplitude of the impressed 
voltage is observed on the distant hot-wire voltmeter V. 

In the alternative plan of observation, indicated in Fig. 6, 
direct deflection on a milammeter takes the place of the bridge 
and galvanometer null method. On depressing key K, the 
steady current from a cell e, traverses the barretter h, the 
resistance r and inductance coil /, producing a permanent 
deflection on the milammeter m. This current must not exceed 
about 10 milamperes for a sensitive barretter, or the latter 
may be fused. The alternating current received from the line 
on closing the key К, raises the resistance of the barretter 
and reduces the reading of the milammeter by an amount pro- 
portional to the square of the strength of the received current ; 
or the strength of received current will be equal to the square 
root of the deflection produced by depressing the key, multi- 
plied by a constant, depending on the barretter. As before, а 
small condenser, c, is connected in series with the line. Both 
the barretter and condenser are shunted by an universal 
shunt, s, which must have a set of compensating resistances, p, 
so that altering the shunt shall not affect the total resistance 
of the circuit. The values of such a compensating rheostat 
require determination beforehand. 

t is advisable to open the shunt gradually, in case of a 
current existing of sufficient strength to fuse the delicate fila- 
ment. Indeed, this destruction of the barretter by such acci- 
dental currents,or by lightning, has been foundto bethe principal 
trouble encountered in making these tests. A spare barretter 
should be in readiness, therefore, to switch in. 

Another precaution which might be needful is to observe 
the zero of the galvanometer in Fig. 5, or milammeter in 


| Fro. 6. 


Fig. 6 with key K, closed before starting the distant alter 
nator, in order to allow, by taking a false zero, for any natural 
current which may be present owing to leakage on the testing 
connections. : In the diagrams tbe lines are shown as metallic 
loops, but earth may of course be used.as return. It is 
evidently. best to arrange, if possible, that the impedance 
of the testing system shall be, roughly, the same as that of the 
telegraphic or telephonic receiving apparatus usually employed 
in operating the circuit. This again should be equal to the 
sending-end impedance of the circuit, for reasons which belong 
to the theory of signalling. 

As an example of the test, let the observed alternating 
E.M.F. at the sending end of the loop in Fig. 6 be 20 volts, 
when the alternator was giving its normal testing frequency 
of, say, 900 cycles per second, or whatever it may be. Let 
the deflection of the milammeter with key K, depressed be 
6 milamperes, and with K, also closed 5:5 milamperes, shunt s 
being sufficiently open to show this. Also let each division 
of deflection be previously found by calibration to represent for 
the same shunt value, say, 2:2 milamperes of received alter- 
nating current. Then, by Ohm's law, 

millivolts _ 20 х 1,000. 


Eu 5 20 204008 ohms 


is the recciving-end impedance of the circuit for the particular 
frequency employed. 


Tests of the above description have for some time past been 


! made, we believe, by the National Telephone Co and by the 
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American Telephone & Telegraph Co. The latter administra- 
tion found that on a loop of 384 miles of two copper overhead 
wires, having a resistance per loop-mile of 10:6 ohms, capacity 
per loop-mile 0:008 mfd., inductance per loop-mile 8:66 milli- 
henrys, and variable insulation, the receiving-end impedance 
to frequency about 300-, ranged from 10, 600% to 13, 000. 
from day to day.* Some such test is much to be recommended 
alike for telegraph and telephone circuits, though the barretter 
methods are less suited for the lower frequencies of telegraphic 
transmission. For it combines the various factors which go to 
make up the “attenuation” of the circuit, and tells us the 
result iu terms of the received amplitude of current at a given 
frequency of reversals, which must always bear some definite 
ratio to the working efficiency of the line. The simple re- 
ceived current insulation test" gives this information only as 
regards steady currents, but the above method does the same 
for alternating ones. An interesting account of some tele- 
pone barretter measurements was given in The Electrician, 

‘ov. 2, 1906, by Béla Сай. A description of the National 
Telephone Company’s system of barretter tests will, it is hoped, 
be shortly published by Mr. B. S. Cohen. 


19. Variation of Impedance with Frequency: Distortionless 
Circuit.—To complete our information respecting the pro- 
perties of the circuit, we require to know also the rate at which 
the attenuation increases with the frequency of the transmitted 
reversals. In the ideal “distortionless” circuit the attenua- 
tion is the same for all frequencies ; but in practical telegraph 
and telephone lines the distortionless ratio does not obtain, and 
the attenuation increases with the frequency, the rate at which 
it does so being greatest in the case of submarine cables, owing 
to the preponderance of capacity. 

Curves illustrating the rise of the attenuation or receiving- 
end impedance with frequency on some recent telephone cables 
are given in a Paper by Breisig, which appeared in The Elec- 
trician of Sept. 2, 1904. By these the beneficial effects of in- 
ductance are clearly brought out, the cable containing the most 
inductance presenting a more nearly uniform receiving-end 
impedance to waves of all frequencies; whilst in the case of 
the cable with least inductance the higher frequencies are 
rapidly damped out. Thus the lower tones travel much 
further than the higher ones, and as the latter disappear speech 

mes impossible. 


...... 


ALTERNATING-CURRENT ARMATURE WINDINGS 
AND THEIR CLASSIFICATION. 


BY Н. M. HOBART AND A. G. ELLIS. 


Summary. — The authors first consider the derivation of single-phase 
windings and define the fundamental terms—coil, single-coil, and multi- 
coil; whole-coiled and half.coiled. Then follows a discussion of the 
types of coil (spiral and lap), development of polyphase windings (two- 
Phase and three-phase, whole-coiled and half-coiled windings), and the 
number of ranges and divisibility of armature as affected by true three- 
: Bix-phase grouping, together with general conditions for 
various types. Consideration is given to short-coil and skew-coil windings, 
wave windings and retrogressive wave windings, and their development 
from simple fundamental windings, and parallel connection of armatures. 
A general scheme is given for nomenclature and classification of alterna- 
ting-current windings : (1) Single or polyphase, (2) whole-coiled or halt- 
coiled, (3) single-ooil or multi. coil, (4) uni-slot or polyslot, (5) spiral, lap, 
or wave-winding. The articles conclude with rules for Y and A connec- 
tion of three-phase windings, and the spplication of a nomenclature 

showing the properties of a winding completely defined by its title. 


The possible winding schemes for alternating-current arma- 
tures are very many in number, but there are in reality 
comparatively few types of winding actually employed in 
practice except, of course, in special cases. 

he simplicity and fundamental principles of the few types 
commonly employed are, the writers believe, considerably 
obscured by there being no standardised system of nomencla- 
ture for alternating-current windings. Also certain terms are 
used in an indefinite manner, while many other elementary 
ideas and common properties of various windings which can 
be easily and intelligently described by simple terms have at 
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present no such nomenclature. In the present article the 
writers' object is to suggest a systematic scheme of nomencla- 
ture in which the name given to any winding will convey all 
its fundamental properties. 

All alternating-current windings, with the exception of rotary 
converter armatures, are open circuit" (or non-re-entrant), 
which term simply signifies that the winding (or more pre- 
cisely the winding of each phase) consists of a continuous path 
through the conductors terminating at two ends—the ter- 
minals, So long as the terminals are not connected to any 
external closed circuit the armature circuit remains open, 
or does not re-enter on itself. 

It will not, therefore, be necessary to prefix the name of any 
winding with the term open circuit,” as all the windings are 
understood to be of this type. 

Before outlining the scheme for nomenclature it is desirable 
to consider the development of simple single and polyphase 
windings in order to illustrate the meaning of the terms 
employed. Let us consider the case of a six-pole alternator, 
the poles of which are diagrammatically represented in Fig. 1. 
For primary consideration let us take one conductor situated 
under each pole, represented by the thick radial lines num- 
bered 1 to 6. Now if the armature revolves in the direction 
indicated by the circular arrow the relative direction of the 
E.M.F.s induced in the conductors will be as indicated by the 
arrow heads on the thick lines representing the conductors. 
We have to connect these conductors up iu such a way that 
the E.M.F.s in all the conductors act in the same direction 
around the circuit. This has been done in Fig. 2, where it 
will be seen that the arrow heads all point in the same 
direction when the winding is traversed from conductor No. 1 


to No. 6. 
кы 
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Fig. 2, 


The ends of conductors 1 and 6 are the terminals of the 
winding, and these we must connect to the machine terminals 
or to the collector rings which are shown as two thick con- 
centric circles in the centre of the diagram. In a stationary 
armature these circles will represent simply the terminals of 
the machine. | 

The diagram, as it now stande, represents а single-phase 
armature winding having one conductor per pole. | 

So long as the external circuit is not closed there is no 
completed path for the current from one collector ring to the 
other, and the circuit of the armature winding is open—t.e., It 
is an “open-circuit " winding. 

Now suppose we have two conductors located under each 
pole in place of the 1 per pole in Figs. 1 and 2. These will 
stand, as shown in Fig. 3, where they have been numbered 1, 
14, 2, 2A, &c. 

If the direction of the rotation is as indicated, the induced 
E. M. F.s will be in the relative directions shown in each of the 
conductors. 

Now we will first connect up the conductors at the back 
end, which we take as the outer end in the diagram. We 
may do this in the manner shown in Fig. 4 which gives us a 
get of six elements, each element consisting of two conductors 
connected together at the back end of the armature. Ţ 

We have now to connect these elements together in such a 
way that the arrow heads (representing the directions of pel 
induced E.M. F.s) follow each other in the same direction roun 

ircuit. uu : 
tthe simplest way of doing this and obtaining & шш 
arrangement of the connections 1s in the manner show 2 in 
Fig. 5— i. e., by connecting at the front end of the du 
conductor 2 to 3, 4 to 5, and 6 to 1, which leaves us wi 
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and 6A as the terminals. These are connected each to a 
collector ring as shown, and if the circuit be traced con- 
tinuously, starting at one ring and terminating at the other, it 
will be seen that all the arrow heads point in the same direc- 
tion along the circuit—i.e., the E.M.F.s in all the conductors 
add up and act in the same direction. 

Now there is a second way in which we can connect up the 
conductors of Fig. 3 and still arrive at a simple and symmetrical 
grouping. 

If instead of connecting at the back end, conductor No. 1 to 
to 6A, we connect it to.No. 2a, and connect 3 to 4A instead 
of to 24, and also 5 to 64 instead of to 44, we obtain the 
result shown in Fig. 6. Here we have a set of three elements, 
each consisting of four conductors connected in pairs at the 
back end of the armature. Fig. 6 should be compared with 
Fig. 4, which is reproduced directly above it. 

үй now we connect conductor 2А to 1А, 4А to 3A, and 5A to 
6A, also 2 to 3 and 4 to 5, we arrive at the winding shown in 
Fig. 7, where conductors 1 and 6 remain as the terminals and 
are connected to the collector rings. 

Fig. 7 has been placed under Fig. 5, and these two windings, 
which are equivalent to one another electrically, should be 
compared. 

To bring out more clearly the difference between these two | 


— 


types of windings, we have in Figs. 8 and 9 taken a six- pole 
winding, but with four conductors per pole. 
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nate “ whole coiled” (the whole of the poles being subtended by 
coils). Windings having one coil per pair of poles we designate 
« half-coiled”* (only half of the total number of poles being 


subtended by coils). 
A. EN ЕЯ "S 
Q D. 4 X X 


Spiral Coil. 
Retrogressive Wave. 
B. 
E. 
Lap Coil. 
Skew Coil. 
Wave. Sbort Coil. 


Fic. 12.—CLASSITICATION OF ALTERNATING CURRENT WINDINGS. 


The above relates to single-phase windings, but for polyphase 
windings the definitions will be :— 


Whole-coiled windings have one coil per phase per pole. 
Half-coiled windings have one coil per phase per pole patr. 
The direction of the current circulation in the coils in each 


Fig. 8 is drawn after the same manner as the winding in 
Fig. 5 and Fig. 9 after the manner of the winding in Fig. 7. 

It will be first noted that in Fig. 8 the whole of the inner 
and outer circumference (corresponding to the front and back 
ends of the armature), is occupied by connectors between the 
various conductors ; in Fig. 9, however, only half of the inner 
and outer circumference is occupied by these connectors. 

This is clearly brought out by Figs. 10 and 11, which repre- 
sent diagrammatically the back ends of the two armatures as 
they would actually appear with their windings in place. 

There are a few other points which may be observed in con- 
nection with these two styles of winding. 

Fig. 8, it will be seen, consists of six nearly similar elements 

connected together, while Fig. 9 consists of only three similar 
elements (compare with Figs. 4 and 6). 
We shall denominate as a coil“ the element of each wind- 
ing, the meaning of which is shown by Fig. 124, which repre- 
sents the type of the “coil” of the windings of Figs. 8 and 9. 

Now, since both these windings are six-pole, we have in 

‚ 8 one coil per pole, or one pole per coil, and in Fig. 9 one 
1 p pair of poles or two poles per coil. 
This brings us to our first broad division for alternating- 
current windings. Windings having one coil per pole we desig- 
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сазе is also interesting as bearing on the connecting up of the 
coils to one another. 

If we study the direction of the arrow heads on the con- 
ductors, we see that in Fig. 8 the current circulates in a clock- 
wise direction in three of the coils, and counterclockwise in the 
other alternate three coils. 

This difference is, of course, due to the situation of the coils 
relative to the poles, as in Fig. 8, any two adjacent coils are 
situated under poles of opposite polarity, whereas in Fig. 9 
they are under poles of the same polarity. The direction of 
the current circulation has been indicated by a dotted circular 
arrow at the centre of each coil. 

If we wish to connect up the coils so that the current 
traverses the whole winding in the same direction, in the case 
of Fig. 8 we must connect the end of one coil to the end of 
its neighbour, or the beginning of one to the beginning of its 
neighbour. 

If we mark the left-hand end of all coils S (= start) and the 


* The style of winding shown in Fig. 9 has been designated by Dr. 
S. P. Thompson as “ Hemitropic," literally signifying ''half-turn "or 
‘‘half-coiled " (see ** Polyphase Electric Currents,” 8. P. Thompson, 
second edition, 1900, p. 85. Also Dynamo Electric Machinery, 
Vol. II., Chapter VI.). 
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right-hand end T (=terminate), then T of the first coil group 
must be connected to T of the second one, and S of the second 
to S of the third, and so on. This is equivalent to reversing 
every alternate coil on its predecessor. 

In Fig. 9, however, all the coils are connected up in the 
same sense in order that the current shall traverse the whole 
winding in thesame direction. Hence T of the first coil group 
is connected to S of the second, T of the second to S of the 
third, and во on. 

This gives a less complicated arrangement of the connections 
between the coils than is the case in Fig. 8. 

This is not a serious matter so far as single-phase windings 
are concerned, but when we come to polyphase windings it is 
more important. As a matter of fact, single-phase and 
two-phase windings are most frequently whole-coiled, but 
three-phase windings are by far most commonly half. 
coiled; the latter is occasioned by considerations of the 
laying up of the ends of coils in ranges which will be seen 
later on. 

Up to this point, when considering single-phase windings 
we have only considered the number of conductors in their 
capacity of making up a coil, and have not touched on their 
spacing out on the armature or their distribution or con- 
centration relative to one another. Thus the conductors 
constituting a coil may be all concentrated in a single large 
slot, or they may be distributed in a small or large number of 
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Single Coil. Double Coil. Triple Сон. Quadruple Сой. 
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Weshallemploy the terms “‘single-coil,” “double-coil,” “ triple- 
coil” “ quadruple-coil," &c., to designate whether the coil (as 
defined above) is divided into one, two, three or four parts, each 
part occupying a single pair of slots. Thus the coil in Fig. 8 
will be a ** double-coil consisting of two parts, and occupying 
two slots on each side of the coil, Similarly the coil in Fig. 9 
is а “ quadruple coil,” while that in Fig. 5 is a “single-coil.” 
It is desirable not to employ the terms “ unislot," “ two slot,” 
“three slot,” &c., to define the distribution of the coil, but to 
use these terms only to indicate the number of slots per pole 
per phase.“ Thus such a term as “four-slot ” prefixed to the 
title of a winding signifies only that it has four slots per pole 
per phase. Such a winding is not necessarily “ quadruple- 
coil,” as we shall see. When we come to Table B we shall 
see that а "quadruple-coil" winding has four slots per pole 
per phase only when it is Aalf-coiled (and it has eight when 
whole-coiled). 

The broad division 
between windings as 
regards their distribu- 
tion is “single-coil ” 
and “ multi- coil. The 
latter describes all wind- 
Ings where the coil is 
distributed over a num- 
ber of slots greater than 
unity. 

We have now defined 
two of our fundamental 
sets of terms, viz. (1 
“whole-coiled” and ‘“half-coiled,” and (2) “ single-coil " and 
, multi-coil," but thus far we have only considered windings 

aving spiral coils similar to the element shown in Fig. 12a. 
_ There is another way of arranging the coil and still obtain- 
ing an open-circuit winding identical with any of the above. 

In this type of winding the element is what we may call a 
lap coil, and its nature and difference from the spiral coil will 
he apparent from Figs. 124 and 195. 

* Dr. Thompson uses the term “ three-slot " in this sense to denote 
thenumber of slots per pole per phase (see “ Dynamo-Electrio Machinery, 


Vol. II.). . The system outlined in this article is not at variance with 
but quite in keeping with such a definition. 
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The lap coil lends itself better to form winding than does the 
spiral coil, as in the former the pitch of the conductors is a 
constant; for instance, in Fig. 125 the distance between any 
conductor in the left hand group and the one to which it is 
connected in the right hand group is the same as for any other 
pair, and thus at both back and front of the armature the end 
portions of the coils are identical in shape and size, and can 
all be made on one former. 

In the spiral coil (Fig. 124), however, this is not practicable 
as the pitch is different for each conductor in the group. The 
spiral coil is generally used in connection with semi-closed or 
entirely closed slots, and the winding is usually done by hand. 


(To be continued). 
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THE ELECTRICAL EQUIPMENT OF THE VIENNA 
METROPOLITAN RAILWAY.* 


Summary.—The interesting equipment of the Vienna Stadtbahn,“ 
17 miles in length, is described. The essential features are the use of 
continuous current at 3,000 volts, with four motors in series on the loco- 
motives and a three-wire system for distribution, the mid-point between 
the four motors being put to earth in normal full speed running. 


Notwithstanding the fact that 22 per cent. of its length is in 
tunnels, the Vienna *' Stadtbahn " is still worked by steam loco- 


Fic. l.—ARRANGEMENT or MOTORS. 


motives, but owing mainly to the unpleasant features inevitable 
from steam traction under these conditions, it has recently been 
decided to convert the whole railway, consisting of 17 miles of 
double track, to electrical working. A contract was first given to 
the Krizik Company to electrify for experimental purposes the por- 
tion between the Custom House and the Praterstern, and this is 
here described. Ие 
It was decided to use the present rolling stock in combination 
with electric locomotives. These locomotives are designed to haul 


(Dimensions in mm.) 


trains weighing up to 180 tons at a maximum speed of 50 

(81 illos) ро Кош, this speed permitting a headway of 2} пинаа 
to be adopted during “ rush " hours. The most interesting tea babe 
of the scheme is the adoption of the three-wire V! 
system with a prossure of 8,000 volts between the outers, ү eo jet 
being to obviate the necessity of sub-stations. The sye оока 
combines several other advantages. First of all, there a Hs s 
of electrolysis and similar troubles 55 „ 
current of ordinary direct- current systems, since the ra EN ape 
used as neutrals, carry very little current. Again, к B eda 
dependent on the condition of the rails, and there ote she „ре 
сапМопяа are reqnired in winter tima to rid the tracks of n and ice. 


Т " Abstracted from the E«ektrische Bahnen u. Betriebe. 
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The generating machinery is divided into two groups, either of | wires and the neutral, after which the resistances are gradually cut 
which can be put out of action without seriously delaying the train | out and a pressure of 1,500 volts is applied to the four motors in 
service, the locomotives being then fed from only one side of the | series (diagrams 1 to 7 of Fig. 3). When about half the maximum 
gystem, and the serious disturbance which would be involved by the speed is obtained all resistances are again inserted and the con- 
breakdown of one of the conducting wires is:thus avoided. nection to the neutral is made between the two groups of motors, 

The motors are disposed two in series on each side of the circuit. | the highest speeds being obtained by shunting the fields of the 


The locomotives have two axles and four motors, each designed for | motors (diagrams 14 and 15). The diagrams show that during all 
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the operations no connections between motors and resistances are 
interrupted, so that the controller is simpler than that of the ordi- 
nary series parallel combination. 

As the distances between the stations are comparatively short it 
is desirable to attain the maximum speed in the shortest possible 
time. The Praterstern section was chosen for the experiments 
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. Fic. 5.—ARRANGEMENT OF OVERHEAD WIRES AT CROSSOVER. 
1 с mL) ; 
' because it presents the most unfavourable conditions. The distance. 
5 apart of the stations is only 682 yds. ; in addition to this the line 
has а gradient of 2:1 per cent. on a length of 360 yds., with a curve 
1: of 181 yds. radius, round which а speed limit of 10km. (61 miles) 
per hour is imposed. Іа spite of these circumstances, the experi- 
pe | mental results were very satisfactory. The locomotives accelerated 
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750 volts. The two motors of each group drive the same gear- 

wheel (Fig. 1) and work very economically when starting, owing to | at a constant rate of 36 сш. per second per second until а speed of 
the large number of running points on the controller. The arrange- | 80 km. per hour was reached, after which the acceleration diminished 
ment of the control differs somewhat from the ordinary series- | slightly. The average efficiency during the period of acceleration 
parallel system, but has the same general object. Fig. 8 shows the | was 80 per cent. 

different stages of the connections for starting and running. The The trolley wires are of figure “8” section, and have а cross- 
motors are at first connected in series between опе of the outside ! section of 0'178 sq. in.; they are spaced 1:4 metres (55 in.) apart, 
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and suspended in а way which is not likely to permit the break. | injuriously. The overhead wires are arranged so that the two 
down of both wires at the same time (Fig. 2). The ambroin in- ' inner ones are of the same polarity. This simplifies the construc- 
sulators are of the type shown in Fig. 4, tested at 30,000 volts, and | tion of the overhead points, especially as only one trolley wire is 
used for crossings and sidings. Fig. 5 shows the arrangement of 
the wires at a crossover. Two insulators only are needed, and 
these are placed in the crossover wires, leaving the main lines unin- 
terrupted. 

The motors are rated at 180 R. p. and run at 545 revs. per min. 
under an applied pressure of 750 volts. The armatures were tested 
at 4,000 volts for half an hour. The characteristic curves are shown 
in Fig. 6, in which V, is the characteristic at 875 volts, У, at 
750 volts, each with full excitation current; V, and V, at 750 volts 
with 75 and 65 per cent. of the excitation current respectively. The 
curves Z., Zz, Zz, 2, in the same figure show the horse-power with 
the corresponding voltages and excitations just mentioned. During 
the tests and trips the motors ran quite sparklesasly at all loads, even 
with weakened fields. The current-density at the brushes is 
comparatively small, and the pole shoes are of a special shape to 
improve the commutation. The principal dimensions of the motor 
parts are as follows: Diameter of armature 51cm., length 30 cm., 
air-gap 0'5 cm., number of slots 46, width of slots 172cm., depth 
8 64 cm., number of poles 4. The coils consist of 550 turns of 1:8 
by 0:12sq. cm. copper strip, with 12 turns in each slot. The com- 
mutator has 275 segments, and is 18cm. long, and 41 em. in 
diameter. Sixteen carbon brushes are arranged in rows of 4, the 
contact surface of each brush being 4'4sq. cm. The poles have a 
cross-section of 554 sq. em., and the yoke of 548 вд. cm. Each pole 
is provided with а field winding of 66 turns of wire 0'78cm. in 
diameter. The temperature rise of the armature after the tests 
varied between 54°. and 61°C., at which temperature the armature 
resistance was 0°1630hm. The mean temperature rise of the 
field windings was 59°C., the resistance being;0:1980 ohm. The 
commutator temperature rise was 60°C. Fig. 6 also gives the effici- 
ency of the motors including the friction losses of the gearing. 

The locomotive, which is shown in Fig. 7, weighs, with its 
electrical equipment, 29,000kg., and without it 14,500 kg. Its 
length between the buffers is 785 cm.; the wheels are 120cm. in 

Ето. 7,—LocoMor1vE.? diameter, and the wheel base is 800 cm. Fig. 8 shows the diagram 

of connections. At present, mechanical means are used for operating 

they are flexibly connected to steel span wires provided with pull- | the controller, but eventually the controllers will be worked pnen- 
offs capable of withstanding 15,000 volts. This insulation has | matically. The reverser is placed in the middle of the controller 
proved to be very satisfactory, and the steam and corrosive gases | mechanism, and may be operated by a removable lever from either 
from 500 locomotives passing every day have failed to affect it | end of the locomotive. The main controller is also operated from 
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either side by a removable hand wheel, which actuates the con- 
troller contacts by means of a chain gear and a shaft in the lower 
part of the controller. Every contact on the controller is provided 
with a magnetic blow-out. The main switches consist of carbon 
contacts at the end of two long arms, which are geared together, 
and are fitted with magnetic blow-outs. The circuit switches are 
of similar construction. Owing to the high voltage used, special 
attention had to be paid to the design of the circuit-breakers. The 
circuit is closed through a laminated copper bridge, and in parallel 
with this two auxiliary contacts are provided, which press against 
stationary metalhorns. These close the circuit earlier and open it 
later than the main circuit-breaker. The are is always formed 
between the auxiliary contacts and the horns, and is extinguished 
by two blow-out coils. In case of an overload, a solenoid forces up 
a core, which pushes a small ratchet out of position. Its spring is 
released and the pin pulled out of its position. "The collector bows 
are of the rhomboidal type. The frame is made of steel tubing, and 
the roller axle is also of steel. 'Two sets of springs are provided, 
one for the low and the other for the high position of the bow. The 
current is taken off the roller by means of carbon brushes. The 
bows are placed on a wooden frame mounted on ambroin insulators. 

The power consumption during the trial runs was found to be 48 
watts per ton kilometre (77:8 watts per ton mile), based on the gross 
weight of the locomotive. 

The auxiliary machines comprise a 2 H. p. set for the air com- 
pressor and a 5-6 н.р. set for the vacuum pumps and the brakes. 
Both these sets consist of a pair of 750 volt motors in series taking 
current from one side of the system. 

The current for the experiments was supplied from a sub-station, 
also built by the Krizik Company. The two sets each consisted of a 
225 kw. continuous-current dynamo, giving 1,500 volis at 415 revs. 
per min. They are driven by a 680 н.р. 5,000 volt three-phase 
motor with short-circuited rotor running at 415 revs. per min. A 


small three-phase motor is provided for running the set up to 
synchronism. 


— 
THE DUNSTON-ON-TYNE FLOUR MILL. 


Summary.—A description is given of the electrical working of a large 
flour mill, where it was found worth while to discard modern steam 
plant and to substitute electrical driving. 


Dunston mill, whose output of flour at present is considerably 
over half a million 20 stone sacks a year, and which is situated on 
that side of the Tyne immediately opposite the gun and ironclad 
works of Messrs. Armstrong, Whitworth & Co., is the first modern 
flour mill in the kingdom to find itself in possession of a complete 
electrical equipment. Its proprietors, the Co-operative Wholesale 
Society (Ltd.), of Manchester, London and Neweastle, may there- 
fore claim to be, in this line, pioneers of electrical driving. 

The mill can look back with satisfaction upon a prosperous 
existence, starting in April, 1891. It was then housed in a single 
building, and produced its necessary 700 horse-power for driving by 
means of two condensing engines by Messrs. T. Robinson & Sons, 
Increasing business having to be met from time to time by new 
buildings and further plant. In 1908 the large ferro-concrete silo 
and grain-cleaning house, shown in Fig. 1, was put up and fully 
equipped with the most perfect grain-cleaning and conditioning 
machinery known, by the well-known firm Messrs. Robinson & 
Sons, of Rochdale. At this date the plant was steam-driven prac- 
tically throughout. Two additional Willans 200н.р. engines 
coupled to Westinghouse generators served for lighting and, now 
and then, for stand-by movable motor drives, but there was no 
other electrical equipment. The steam machinery had, of course 
increased since 1891 and now included а 500 H. P. Robey tandem 
compound engine for driving the silo and grain-cleaning plant, 
making in all, at the time of the great change over in the present 
year, seven Galloway type steam boilers, two 350н.р, and two 
pa? H. P. W illans engines (the latter with Westinghouse alternators) 
and the 500 n.r. Robey engine, together with water softeners, con- 
densers and the necessary auxiliaries, The premises of the society 
now include the wharf, the elevators, the grain-receiving, cleaning 
and conditioning houses, the storage warehouse, the north and 
south mills and the 20.sack flour mill, the flour warehouse and the 
conveying and delivery buildings, sheds and sidings. A ferro- 
concrete jetty, 360 ft. long (at which 6,000 ton wheat vessels can 
lie comfortably) is completed, and certain spaces gained by adopt- 
ing electric driving will be utilised for additional sidings and sheds. 

In the present year the management and directorate of the mill 
decided, after mature deliberation, to make a clean sweep of their 
steam plant. From one point of view it seemed a pity to sacrifice 
it, for it was a first-class plant, in excellent working order. But 
there was no doubt that the change was worth making. Apart 
from the fact that flour is white and coal dust is black, and that 
electric driving is certain to be very extensively used in the future 
it seemed well worth while; for the figures submitted by their 
гасы showed it to be а cheaper method of working. These 
igures and the guarantees submitted have now been put to the 


proof and have more than borne out their promise. The electrical 
drive is a cheaper and more efficient method of working a flour mill 
than the steam drive. 

The contract for the whole electrical equipment, including the 
motors, starters and plant, was let to the British Westinghouse 
Company, and the change-over was accomplished by the society's 
engineering department without hitch or stop in the short space of 
three months from the date of placing the order. 

The current is derived through lead-covered three-core mains, 
feeding from the Carville power station of the County of Durham 
Electrical Power Distribution Co. (Ltd.). The sub-station built on 
the mill premises receives the three-phase current at 6,000 volts, 
where it 1s transformed down to 440 volts at 40 periods, being thence 
led to the various points of application throughout the mi The 
main switchboard in the sub-station consists of seven panels. The 
first panel controls the north mill; the second the south mill; 
the third the 20-sack mill; the fourth the flour warehouse ; the 
fifth the cleaning mill; the sixth the lighting; and the seventh the 
new circular silos and ship elevators. 

The first stage of the day's business at Dunston mill is the arrival 
in the river of a large wheat-carrying ocean liner. Lying alongside 
the wharf she is discharged at the rate of 150 tons an hour by means 
of grain elevators driven by two portable 25 н.р. motors placed on 
board. The lifted grain is deposited on a travelling band, running 
into the new circular silo-house at the rate of 500 ft. per minute, 
and when required for cleaning is conveyed on bands to the 
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cleaning mill Immediately thereafter, its preliminary clean- 
ing from the coarser sort of impurities—stones, straws, string, &c. 
—is effected by means of “cyclone” fans in three capacious 
receiving separators to which it is led prior to storage in the silos 
at the top of the building. Bucket elevators convey it to the top 
floor of this building where the first important process in its hand- 
ling is carried out. 

It has been said, and it is relevant to the argument to repeat it 
again, that “flour is white." It is difficult for the outsider in 
milling matters to realise the number of processes through which 
it has to go in order to keep it white and to ensure that it will be, 
not only white, but free from impurities of every sort, either white 
or black, so that the steel mills which must finally turn it out fine 
will also turn it out pure. In this silo and cleaning house, to the 
roof of which we have seen it lifted, the grain has to go through 
eight different processes before it is ready forthe mill. In Fig. 2 is 
shown a view of the top of a dirty-wheat silo, with its 20in. wide 
conveyor bands and its travelling carriages, which empty the con- 
tents of the running band into any silo beneath which it is desired 
to fill. There are 36 numbered dirty-wheat silos and 18 clean-wheat 
silos, all of which can be filled with equal ease. On the right-hand 
side of the figure may be dimly seen a portion of the narrower 9 in. 
bands which fill the 18 clean-wheat silos. The capacity of the silos 
is about 40,000 quarters. Fig. 3 shows the bottom of some of the 
dirty-wheat silos. Here, again, the moving bands are in evidence. 
On this floor there are four mixing bands, each fed by two conveyor 
bands, with 11 Moir” mixers on cach band. Each of these bands 
feeds one of the four great cleaning plants into which the whole of 
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this portion of the plant is divided. Each silo, as can be seen in the 


cut, has four delivery hoppers, two delivering any desired quantity | of 
into а mixer over one band and two into a mixer on the other. The | as 


conveyor bands are here 15 in. wide and travel at 500 ft. per minute. 
There are 88 mixers in this department. 

Separating and grading is the next stage. This is done by four 
Robinson machines equipped with fans which draw off the dust. 
From these the grain passes to 64 cockle and barley cylindera which 
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After having completed the break process there remains a quantity 
material forming the inside of the berry, of various sizes, known 
semolina, middlings, dunst, and flour (according to the mesh of 
silk through which it wil pass). With these are mixed up small 
particles of bran which have passed through the sieves. By a form 
of double sieve the broken wheat is separated from the grits and 
flour, and the coarser particles, called semolina, from the finer or 
more floury portion, the semolina passing direct on to the purifiers. 


effectually separate it from these and other undesirable fellow- | These machines have a vibratory sieve covered with silk, enclosed 
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travellers. Thence the journey is made to the floor below and the 


within a covered frame, above which is a 
strong fan drawing its air through the silk 
sieve. During the passage of. the material 
in a thin layer along the sieve two actions 
take place: the larger, or good particles, 
gravitate to the silk and pass through, whereas 
the lighter and inferior ones are floated on 
the top, and owing to the suction of the fan 
and the agitation of the sieve are drawn up- 
wards and deposited in an expansion chamber 
immediately above, where they are swept out 
by an automatic brush and taken to the in- 
ferior class of flour. The lighter dust passes 
through the fan along an air trunk and up 
into the dust room, over the wheat cleaning 
department, where it is caught by dust 
catchers, which liberate the air and return the 
dust by a screw back into the mill. 

The purified semolina, which has come 
through the sieve, now falls into the reduction 
rollers, where it is passed between smooth 
chilled iron rollers which crush it into flour. 
It is then elevated to the centrifugal flour 
dressing reels. The finer material from the 
scalping sieves, consisting of flour and mid 
dlings, is taken to hexagonal silk reels, which 
are long eight-sided revolving cylinders 
set on an angle and covered with silk, through which the flour 


scourers in which the grain is, by self-friction, gently and slowly | sifts. 


scoured ; after which it makes its way without 


pee to the eight 
Greenslade wheat washers, which not only was 


All the flour as it comes from the dressing machines falls into 


it in & manner | large collecting screws or worms, which convey it into the flour 


impossible by any dry process but removeany grit or foreign matter | warehouse, to the packing machines, where it is sacked off, weighed, 


which may now remain. It is then necess 
moisture, and four Robinson “ whizzers " accomplish'this rapidly, a 
strong 
spiral casing to the dryers and conditioners. 
of heated air is used, in contact with which every grain of wheat 
must come. Lastly, the grain is cooled in Parkinson coolers— 
Which take their name from the inventive 
manager of the Dunston mill—from which 
each grain emerges in splendid condition with- 
out the least injury or abrasion, notwithstand- 
ing the long punishing it has been receiving. 
Band conveyors now take it to the clean-wheat 
silos, where it remains till called upon by the 
mill proper, before entering which it receives a 
final rushing up in a brush machine to remove 
any dust which may have meantime accumu- 
lated upon it. 

The whole of the above plant works practi- 
cally without any supervision, and no hand 
abour is employed, its constant capacity being 
about 250 sacks of wheat per hour. Four 
75 H. P., four 50 H. P., one 30 H. P. and three 5 H. P. 
Westinghouse squirrel- cage induction motors 
operate the whole of this plant. Their use has 
fully justified the policy of the Co-operative 
W olesale Society’s Dunston management 
who admit their absolute reliability, cleanli- 
ness, compactness, and money-saving power. 

. After the process of cleaning, which was 
m Primitive times altogether neglected, the 
subsequent operation of milling (which was 
at one time the only important part of the 
iness) is & comparatively simple matter. 
he clean, bright, conditioned grain is con- 
veyed, again on belt conveyors, from the 
eaning house to the storage silos, in the. 
mills, to feed break rollers as required. After 
passing through the first break rolls. which are set so close as just to 
a the wheat berry out, it is lifted up to the top of the mill by an 
Mi having a rotary motion, similar in action to that of sifting by 
has passed 
the bran dusters. The 
consist of 10 double sets 


ing sleves, one scalping reel, and two bran dusters. 


| 


evator and falls into a rotary scalper, which is a square sieve of | motors, 


This process is repeated on the partially-broken grain until it | carrying sacks 
through the fifth break scalping, after which it passes into motor works a , ] 
machines used at this stage in each mill work two electric capstans in the yard. 


ә 1 e | к 
of grooved roller mills, seven rotary scalp | sible for the lay-out of the various drives. 


to remove the | labelled and made ready for delivery. 


The machines used for this stage in each mill are 17 double sets 


current of air being driven through the grain as it ascends a | of smooth-roller mills, 14 purifiers, 18 centrifugal flour-dressing 
Here a strong blast | machines, seven hexagonal silk reels and three separating 


sieves. 
The motor equipment of both the north and south mills is iden 


Fie, 3.—Botrom оғ Dirty WREAT BiLo. 


tical, each having five motors, two 120н.р., one 100 fl. P., one 
75 H.P. and one 80 m.P. The new 20 sack flour mill contains seven 
three 75 E. P., one 50 H.P., two 85 н.р. and one 5H.P. In 
addition to these, one 80 н.р. and one 16 н.р. motor drive bands 
of flour for delivery to the water side. А 15 н.р. 
8 ton crane on the wharf, and two 18 н.р. motors 


M. I. M. E., the Society’s engineer, was respon- 


Mr. W. Fletcher, Care was taken to break 


ФАЗ а-о p ̃ ОАЗЕ: ШРИ. 
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up the driving as far as possible into small areas, thus reducing 
frictional and belt-driving losses to a minimum. Farther, the 
motors at the various points of application have been rated ade- 
quately, so that they are not heavily loaded. The plant as a whole 
is unique of its kind, and affords an opportunity for the electric motor 
to display its virtues of cleanliness, reliability, space-saving, unob- 
trusiveness, handiness, simplicity, and last, but not least, economy. 


THE HEATING COEFFICIENT OF MAGNET COILS8.* 
BY G. A. LISTER. 
(Concluded from page 411.) 


Summary.—In this Paper the author gives heating curves obtained on 
magnet coils (1) in air, (2) in position, machine stationary, (3) with 
machine running light, and (4) with machine fully loaded. The author 
concludes that the iron core has not much cooling effect, that a metal 
former is slightly advantageous, and that the heating coefficient drops 
considerably with increase of final temperature rise. A number of sug- 
gested values of the heating coefficient are given. . 


8. Machine Running Inght at Normal Speed.—The ventilation 
caused by the rotating armature must vary considerably under 
different conditions. It certainly varies with the general design of 
the machine and with the peripheral speed of the armature. It 
probably varies also to an extent which is quite appreciable with the 
air-gap, the ratio of pole surface to pole pitch, and the design of 
the armature end connections. In reference to the latter, the direc- 
tion of rotation of the armature may also affect the ventilation. 

The two semi-enclosed 10 H.. motors to which Coil IV. belongs 
show very little advantage due to the revolving armature (see 
Fig. 6). This is probably due to the enclosed design, and to the 
proximity of the commutating poles with which these machines are 


provided. 
p ий 


60° 
T 
EL 


228222272 
= 
Ee 
rA 


3 


БИ po tps 


2 
T 


e. 


8 


е 
ds 


8 


— 
oa 
ae 
ES 
“pet Eaa 
1 


0:01 0:02 
Watts per Square Centimetre. 


Fie. 6.—VaBIATION or Temperature Rise or Соп, 4. 
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Temperature Rise in Degrees Centigrade. 
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Two 10-B.H P. 220-v ^it semi-enclosed шош, 1,0С0 revs. per min., fitted with commu- 
tating poles. 
Motor A was run in the direction giving the better fanning action. 
Motor B was ruu in the direction giving the worse fanuing action. 


4. Machine Running Fully Loaded.—The heating of field coils 
when the machine is fully loaded depends to a large extent on the 
temperature rise of the armature, and also upon the efficiency of the 
ventilation under full-load conditions. The figures for the heating 
coefficient consequently vary considerably. 

Fig. 6 shows the heating with various armature currents of the 
field coils of the 10 B. H. P. semi-enclosed motors. The rapid increase 
with overload is probably due in a large measure to the close 
proximity of the series-wound commutating poles. 


Conclusion.— The test and figures here recorded confirm the 
following points which have already been pointed out in connection 
with the heating of magnet coils: (a) The maximum temperature 
rise of a magnet coil seldom exceeds 1:2 times its mean temperature. 
(b) The effect of the covering of the coil on its temperature rise is 
very marked. Such coverings should be reduced to a minimum, as 
also should the insulation thickness to core or former. (c) A large 
coil heats slightly more than a smaller one for the sam 
square centimetre. (d) Berrited wire produces a considerable re- 
duction in the temperature rise. 

I have also come to the following additional conclusions: (e) The 
heat removing property of the iron core differs very little from that of 
the surface of the coil exposed to air, and consequently it is best to 
consider the whole surface of the coil and former when dealing with 
* Abstract of а Рарег read before the Birmingham Local Section of the 
stitution of Electrical Engineers, December 12th. 


In 


e watts per 


L—— 


(J The heating coefficient drops consider- 
(g) From the 
point of view of cooling, a slight advantage is obtained with a coil 
wound on a metal former. (Л) A great deal may be done to secure 
cool running by cultivating a draught by means of the armature end 
connections, and by running the machine in the direction giving the 
maximum fan action. 

Taking into account the whole of the data here given, I would 
suggest the following approximate values of the heating coefficient 
for a 50°C. rise, aiid based upon the whole surface of the coil :— 


the heating coefficient. 
ably with inerease of the final temperature rise. 


1.—Supported in Air. C; 
Medium size plain coils tape. . 1,500 
РА As РЯ „ mica and tape ............ 1,650 
» 2 2; is heavily covered ............ A „750 to 2,250 
e „ Coil wound in metal former uncovered.. 1,500 
А „ berrited double cotton-covered........ | 150 
9.—In Place on Machine. 
Medium size plain coil puse UV e s Dad a daa ete 1,750 
к » wound in metal formers which slip 
loosely over corre . 1,550 
8. Machine Fully Loaded. 
Small two- pole machines, armature above magnets.. 1,000 
Moderate size protected motors ................ . . 2,000 
» „  Semi-enclosed motors .............. 2,500 
1 ат „ with commutating 
ров... iu aede ai T Vi aaa Rd ec OX RSS 1950 
Open-t machines, 50 К®....................... 
КОИ ia 500 KW. ............... 8 1.500 
DISCUSSION. 


Mr. HENRY LEA thought that Mr. Lister's method of ascertaining 
the mean temperature of the coil by means of its resistance was a very 
satisfactory way, but in order to compare the mean with the maximum 
the latter temperature must aleo be obtained. In carrying out such 
measurements he wondered that a potentiometrio method of determining 
the voltage had not been employed, as this would obviate the liability to 
error referred to in the Paper. Mr. Lea then gave some figures relating 
to the radiating properties of iron pipes, a e closely connected with 
that of the Paper. 

Mr. A. M. TAYLOR thought that the manner in which the curves in 
Fig. 8 fell as the temperature increased might be due to conduction effects, 
which would tend to increase with the increase of temperature. The 
author had considered the question of temperature rise rather from the 
int of view of the field coil of à commercial motor. 

Mr. ORSETTICH regretted that the author had found it impossible to 
obtain more exact information as to the behaviour of coils when the 
machines were running either light or fully loaded, as these were the im- 
portant conditions from the point of view of the manufacturer. He did 
not himself use the heating coefficient in the way shown by the author, as 
he worked with the outside surface only. By obtaining the coefficient ‘for 
each type of machine and plottiog against speed he took into account the 
ventilation of the machine, 

Dr. R. T. GLAZEBROOK, in a written communication, said that tbe 
general result of Mr. Lister's interesting Paper seemed to be that there 
was no such constant as the heating coefficient as he defined it. The 
simplest assumption one could make for the amountof heat lost by radia- 
tion from a surface element, 8, which was at a temperature, t deg. above 
its surroundings, was that the loss per second was A. t. S, where h was the 
radiation constant, or exterior conduotivity. Experiment showed that 
this law of Newton held reasonably for moderate differences of tempera- 
ture. The constant h depended on the nature of the surface, aud there 
was no evidence to show that it should be the same both for the exposed 
portion of a coil and that in contact with the core; in fact, the reverse 
was probably the case. Assuming, however, that was & constant over 


the whole surface, then the total loss per second = fh . f. d hSt, where 


t, is the mean excess of temperature over the surroundings of the surface 
layers, not of the whole coil. It the temperature was steady then the total 
loss must be equal to ше watts expended; thus they had 


À 


using Mr. Lister’s notation. Thus 1/A corresponded to bis C/, the heating 
constant, but the temperature in the equation was not the mean 
temperature of the coil which was measured by the change in re- 
sistance but the mean temperature of the surface of the coil which 
was quite different. Of course, if there were a constant ratio be- 
tween these two mean temperatures then the law given in the Paper 
would follow, but he thought Mr. Rayner’s curves had shown that there 
was no such constant ratio. Again he felt sure it was a mistake to 
assume that the coefficient was the same for all the surface of the coil. 
Mr. Goldschmidt had called attention to the fact that Mr. Rayner’s curves 
of temperature distribution were parabolas. If the loss was the same 
outside and inside, then the ver ices of these parabolas would be midway 
between the outer and inner surfaces, and this was not found to be the 
case. In the discussion on Mr. Rayner’ s Paper (Jour. Inst. Elec. Eng.. 
Vol. XXXIV., p. 711) he had shown how values for both the interior con- 
ductivity k and the exterior conductivities, or radiation constants, hi Rz 
of the coils might be found; л, relating to the outer surface and Л, to 

that іп contact with the core. The two quantities differed notably, h: 
being of the order of 1/211, so that it was impossible to determine the 
mean rise of temperature from & knowledge of the surface and the watts 


Watts - ASt, or = S bes 


~ waus^^ 
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by means of a single coefficient. Of course this turned on Newton's law 
ol eooling. If they had assumed Stefan's more complete law the results 

- would be still more complex, but they would be of the same nature, and 
it appeared to him that any generalisation as to a figure to be adopted 
for all coils of a certain size was hardly justified. As he had already 

said the 1/h of his formula was the C, or hesting constant, defined, how- 
ever, with reference to the mean rise of surface temperature, but in com- 
paring the actual numbers it must be remembered that bis h related to a 
square inch, while Mr. Lister's C, referred to a square centimetre. Hence, 
taking 6:45 sq. em. to the equare inch they had C= 6:45/h, and from this 
they got the following table, the values of ^; and л, being taken from his 
table on p. 718:— 


Coil. hi. hz. Ci. C,. 
l ...... 00110 .... 00059 .... 0585 .. 1,090 
2 ...... 0:0188 .... 00060 .... 0465 1,075 
5. . 00138 .... 00091 .... 0465 710 
6 ...... 00850 .... 0:0067 .... 0-185 965 
6* ...... 00102 .... M0068 .... 0-630 1,020 
8. 000084 .. 0:0031 0 770 2,080 


* In this experiment the coil was stationary, 
The variations in the value of C were very great. In the cage of coil 6 
the fanning acticn when the machine was running was extreme; thus 
hı was very large, C, very small. In any case the mean surface rise of 
temperature was to be found by dividing C by the surface through which 
the heat was being radiated, and multiplying the quotient by the watts 
transmitted through that surface. The figures seemed to him sufficient 
to show that no such thing as a “ heating coefficient” could be found 
which was applicable to all coils of the same size, What could be done 
possibly was to obtain by careful experiment the values of k, hi and л; 
for coils similar in design and material to those which were to be used 
and to base calculations applicable only to such similar coils on these 
figures, 

Dr. A. HAY, in а written communication, said that no experiments of 
a systematic kind appeared to have been undertaken for the purpose of 
ascertaining the relative importance of radiation, conduction and con- 
veotion. In the case of a coil freely exposed to the air over its entire 
surface (in which case the conduction effect is negligible) the radiation 
effect would to some extent be differentiated from the convection effect by 
experiments of the following nature: Let the temperature rise of the 
same 001] be determined when its surface is coated with various mate- 
rials, such as lampblack, white paint and a very thin and highly-polished 
shield of sheet metal. The variations in the temperature rise could then 
be accounted for by changes in the rate of radiation due to the varying 
nature of the radiating surface. 

Mr. H. M. HOBART wrote saying that he wished to call attention to 
ihe range of figures quoted near the beginning of the Paper. 355 to 1,500 
was at first sight misleading, and there was really more uniformity in the 


Thormal Tests of Field Spool shown in Fig. 
Duration of Test.- 2 hours. 
Watts dizzipatod in Spool throughout Tost - 48. 
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value of the „heating coefficient " than might appear from putting these 
two figures side by side. In the figure 1,500 quoted by Goldschmidt the 
whole surface of the coil was taken as cooling surface and the rise taken 
by resistance measurement. Reckoning this figure on the external 
e lindrical surface of the coil would reduce its value to about 600. The 

86 by resistance measurement might be taken as 1 6 times the thermo- 
metrically- determined temperature rise at the outer surface of the coil, 
. And thus the value 600 would be further reduced to 1-65. This value was 
14,5908 agreement with the value 365 given by Esson, and was also in 

T agreement with Neu and Levine's value of 720 by resistance measure- 
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ment, which reduced to 435. In the year 1898 Mr. R. C. Clinker, at his 
request, made & comprehensive series of tests concerning the thermal 
occurrences in field spools. They were published in Engineering and 
subsequently in ** Electric Generators.” In the accompanying figure he 
had arranged a few of Mr. Clinker's results in a form which brought out 
the bearing of the peripheral speed of the armature upon the tempera- 
ture rise of the field spool, and also showed the way in which the tem- 
perature rise varied at different parts of the coil. They saw from tbis 
figure that when the armature was at rest the layer next to the magnet 
core, and the outside layer, had practically the same temperature, 
but that when the armature was runving at a peripheral speed of 
10 meters per second the outer layer had a much lower temperature than 
the layer next the magnet core. In a general way Mr. Rayner’s later 
tests, in which he obtained a ratio of maximum to mean temperature of 
about 1:15, confirmed fairly well the results of Clinker's 1898 tests. 
Another very exhaustive series of tests were made by Dettmar in 1900 on 
the effect of temperature on cotton coverings. These tests showed that 
in the course of time a temperature of less than 100°C. caused decided 
deterioration. The more recent tests of the National Physical Laboratory 
on large numbers of insulating materials showed that with all these 
materials deterioration set in at a temperature of not over 125°C., and in 
most the temperature at which deterioration occurred was considerably 
below 125°C. With a knowledge of these results it was certainly un- 
desirable that the highest temperature existing in any part of a coil wound 
with cotton covered wire should be subjected to temperatures of much 
over 100°C. Allusion was made in the Paper to a ovil in which the cotton 
coverings of the wires were impregnated with a certain material which 
resulted in a decreased temperature rise. He believed that the first 
earnest attempt to develop and properly apply such materials was made 
by H. W. Turner about the year 1901. The use of interpoles was decidedly 
disadvantageous from the thermal standpoint, for they obstructed the 
emission of heat from the field spools and introduced an additional con- 
siderable loss through the heat generated in their own windings. Tbus 
each of the constants must be modifled according to the size of these 
interpoles. In general the cooling would be more effective the greater 
the polar pitch at the air-gap, but there were also, of course, a great mavy 
other factors influencing the result. In the design of field spools for 
rotors the rise of temperature in degrees centrigrade per watt per square 
centimetre of spool surface may be greater than for stationary spools. — 

Mr. E. Н. RAYNER wrote that when attempting to find some basis 
which would indicate the efficiency with which field coils of very different 
patterns would radiate heat, it seemed to him that the temperature which 
would be attained if unit quantity of energy were dissipated from unit 
area of the coil per second was the best indication of this useful quality. 
For various reasons, aleo, he took the external area plus the flanges as 
being the radiating ares. However, he thought with the author, that 
the total area, including the surface next to the core, might well be in- 
cluded. One reason that he neglected the core surface was that, in 
certain cases, this surface was very inefficient, and it seemed less mis- 
leading to neglect it. With this limitation and using inches instead of 
centimetres—a concession to the usual unit of the designer in these 
matters—the constant for shunt coils, on which he had himself experi- 
mented, varied from 100 to 250, or, in Mr. Lister's units, 650 to 1,600, 
so that the figures in the Paper referring to open type machines to which 
his experiments referred namely, 1,250 and 1,500 for 50 kw. and 500 kw. 
verse on the safe side. Now the efficiency of the use made of the copper 
was rougbly in proportion to these figures. A proper consideration of 
the design of field coils, from a radiative point of view, as well as from a 
consideration of the ampere-turns required, might lead to a saving of 
several hundredweight of copper in large machines. 

Mr. ALEXANDER RUSSELL (written communication) thought the 
term “ heating coefficient” was not a good one, He would suggest the 
word “ emissivity,” on the analogy of “surface emissivity” in heat. 
What they wanted in practice was the watts radiated per square centi- 
metre of the surface of the coil per degree difference between its mean 
temperature and that of the surrounding objects. The question d 
Did tbis emissivity vary much with the temperature? Mr. Lister "ae 
drawn a curve showing how the watts radiated per square а 
varied with the temperature riae for а coll suppo in air. If W eges 
the watts radiated, 8 the surface and $ the mean temperature ne е 
equation to the curve in Fig. 1 marked watts per square oentime ilis 
was W /s= (0-6 +0'0016t)t/1,000. The maximum inaccuracy of the m f 
calculated by this equation, as compared with the ven curve, was abou 
1 percent, They saw, therefore, that the ‘‘ emissivity " in this AM 
(0-6 +.0°0016¢)/1,000, and for small values of t it might be taken eq ^ ы 
0-0006 watts per square centimetre per degree difference of temperature. 
For t = 50°С. the “ emissivity " would be about 18 per cent. eme а 

Mr. C. Е. SMITH, in a written communication, said that, wit 1 
to the cooling effect of the surface of the coil which was next to t а пон 
it seemed that a good deal of uncertainty still existed as to the re F ih д 
between the effectiveness of the conducting power of the ju add be 
radiating power of the surfaces exposed to air. Probably i a THESE 
found that the general dimensions of the magnetic оте! о ce they 
considerable influence on the heat-conducting power of oy E ые 5 
would determine the rate at which the pole would get rid o^ пе measure. 
it by the winding as well as by the armature, &o. um dn чеп 
ments it would appear as if the metal former was лд и 5 

romoting the cooling of the coil when 80 arranged oi absolutely on & 
etween itself and the pole. One difficulty in 11 5 ell forma Was the 
heating coefficient which could be applied to oo Ü mean temperature. 
5 тано е N the differences, mean 
re was a practically cons us the 
ater борган Rid the maximum mean temperature. Th 


i i ture was practically 
j between maximum and outside tempera y 
50 per cent, higher than the difference between mean and outside tem 
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giving an accelerating force of 136 lb. per ton, equivalent to 1:5 
miles per hour per second increase in speed. 

Theoretically, the above rate of acceleration is continued by 
various connections of controller until the full voltage is applied on 
the motors, the speed of car at that time being 10:25 miles per hour. 
The motors then accelerate on the automatic characteristic of the 
motor, the speed increasing and the tractive effort decreasing, until 


perature, By measurement of the mean and external temperatures it 
was thus possible to estimate closely what the maximum temperature 
inside the coil was. From this point of view it might be well if engineers 
would record both mean and external temperature rises when testing 
their machines. 

Mr. LISTER, in his reply, emphssisel the fact that the figures 
given at tho end of the Paper were a consistent range of approximate 
values only. In reply to Mr. Lea, potentiometric measurements were 
troublesome and difficult to carry out in the case of running machinery. 
Good moving coil instruments would give results sufficiently accurate, 
and such instruments would be found in every test room. The figure for 
the heating coefficient of 1,025 was obtained on a type of machine the 
field coils of which were very favourably placed. The figure of 1,550 
referred to the modern multipolar protected type. He had been very 
much interested in Dr. Glazebrook’s treatment of the problem. But it 
had appeared to him that in addition to determining k for each type of 
coil, it would be necessary to determine the exterior conductivities A and 
ho under all the various conditions of type, speed and load, Three ranges 
of experimentally determined figures would have to be employed, and he 
thought that most designers would prefer to use one coefficient only,especi- 
ally as it would give as good results, Dr. Hay’s suggested tests should give 
very valuable data. He understood that Mr. Rayner had recently been ex- 
perimenting with various coverings. He was afraid that tests on corrugated 
coils would not give very practical results. He thought it would be best 
to study convective effects by testing а coil in various regulated currents 
of air. Testing the coil in place on machine and varying the peripheral 
speed of the armature when running unloaded was, of course, the 
practical test for any given type of machine. He thanked Mr. Hobart for 
the two references to previous work which he had overlooked. He had 
not suggested that Esson's 355 should be compared with Goldschmidt’s 
1,500 on the same basis. In the following paragraph he had given the 
eame reasons for the disagreement as those numerically worked out by 
Mr. Hobart. Mr. Hobart had shown a very close agreement, but it 
depended upon the figures taken for the two ratios which had to be used. 
Both of these would vary accordingto the type of machine, and in neither 
cage was this definitely specified. 
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Fic. 2.—Speep Time Curve оғ 18-тох Can. 


the tractive effort is sufficient to overcome only the friction of the 
car, the car then continuing at this speed until power is shut off or 
brakes applied. This maximum speed will occur when the tractive 
effort, assuming friction 301b. per ton, is 180 Ib. per motor. By 
reference to Fig. 1 it will be seen that the speed at this tractive effort 
is-approximately 20 miles per hour on 500 volts applied to the motors. 


—— ln 


ECONOMY IN CAR EQUIPMENT, WEIGHTS AND 
SCHEDULES.* 


BY E. H. ANDERSON. 


Summary. In this Paper the author gives curves and figures showing 
the energy consumption for electrie cars running different distances 
between stops and also at different speeds. It is shown how to obtain 
the speed and acceleration which will give the least possible cost per car- 
mile in any given case. 


By close examination into an actual service it may be possible 
to rearrange the equipment, speed and size of ears, so as to give to 
public a greater schedule sp»ed at a decreased cost per car or 


4C0 800 1,200 1,620 2,000 2,400 2800 3,200 3,600 4,(00 
Distance in Feet between Stops. 
Fira. 8. —OprRATION CHARACTERISTICS. 


1,800; 18 
| 1 b 
.: 1,600 | $ Fig. 2 shows the speed and energy operation of an 18-ton car 
& | | 16) = equipped with motors having the characteristics as shown in Fig. 1. 
2 1.400 | È 14 $ The abscissz аге times in seconds, and the ordinates speed in miles 
З у ооо a = per hour and kilowatt input of car. It is evident that the area 
3 ol D: enclosed by the speed-time curve is the distance travelled by the car, 
> 1,000 = 10 § 
e | = 
am = s 130 
600 | 6 | 
ao! al Š 120) b. 
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Fic. 1,—Cuaracteristic Curves or G.E.-70 RALLWAX Motor. 500 Vouts, s 90 
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passenger mile. Since the real profit depends upon a small i 
of the difference between operating soit. and 9 taken m, it is 
worth while to closely investigate to see if a small saving cannot be 
accomplished and thereby largely increase the real profit. 

Fig. 1 shows, in the usual form, the characteristics of a standard 
40-н.р. railway motor. The gear is such as used on city service 
cars. The rating of the motor is 72 amperes. In starting the car 
usually this rating of 72 amperes taken per motor gives à tractive 
effort of approximately 1,4001b. Assuming an 18-ton single-track 
car, loaded and equipped with two of these motors, the tractive 
effort per ton will be 156 1b., deducting friction, say of 201b., and 


6 8) 100 120 14) 160 180 209 
Lbs. тет Ton Accelerating Force. 
Fia. 4.—EwEnav AND Power Curves, 1,000 FEET BETWEEN BTOPS. - 
VARIABLE ACCELERATION, CONSTANT SCHEDULE. | 


similarly the area of the kilowatt-time curve is the enetgy taken to 
‘propel the car over the particular distance in the туе, ae time. 
„Fig. З shows the operating‘ characteristics of the above referred to 
Far with various distances between stops. сж чара м 


— — 


* Abstiact of a Paper read at the Columbus С ion of th Henn 
' i onvention of the A 
Street and Interurban Railway Engineering Association, MR 
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The sbscissz are distances in feet between stops, the ordinates 
being miles per hour schedule speed, watt-hours per ton-mile and 
average input per ton. 

By reference to Fig. 3:—  . 

800 ft. between Stops. 


accelerating force of 150 Ib. per ton, The equipment, car weight and 
conditions are identical in every respect, and while the difference 
may seem small at first, it is well worth serious consideration. 
With 800 ft. between stops, the schedule is 5 per cent. greater and 
the energy 1 per cent. or 2 per cent. less with the accelerating force 


во вреей, тна por һопг...................... 104 of 1501Ь. per ton, thus for the same ton miles there is a reduction of 
М att- 1 e n Мын 181 approximately 6 per cent. in energy, cost and wages of motormen 
verag put per ton —ͤ—— — 1335 and conductor, which in large systems is a very considerable item. 
E EN 1 ft. between Stops. The difference in favour of the 150 Ib. per ton becomes a greater 
ае ве ар : sepe sug ойг..............›....... 88 percentage as the service is more and more congested and the dis- 
Mii: Tilo nat FJ. on tance between stops less and less. Besides the saving indicated, 
8 POE SOM kei mers uestris E в comparison of rates of acceleration points strongly to the kind of 
. 4,000 Л. between Stops. equipment to be desired. | 
з oui per : n eub МЕЕ а Fig. 7 shows the effect of different speed equipment on the 
Average kilowatt input per fon . .. ... . ... Гар | 8000819 speed and cost per bar nile. The schedule speeds are net, 
The above shows the actual decrease in watt-hours per ton-mile 13 
and increase in schedule speed as the distances between stops are Bee Led ишишииш 
greater. The point to which attention is directed is that with a ‚ 19 EXIST] BENE a 
great variation in the distance between stops the average input per S ELT BEDE GP na 
ton is constant. Thus on long-distance runs the cost of power per | § S. | | | | | ERES 
renee reduced in the same proportion as the schedule speed is P ГГ Ex 
increased. | — | 
In all the foregoing a normal acceleration of 1:5 miles per hour | 1“ 3 10 E: 
per second was used, and the speed characteristio as shown in Fig. 1. & P e 
Fig. 4 shows the energy and power for a constant schedule over | 319 3 9 
a constant distance of 1,000 ft., the variation being in pounds per Š 3 — 
ton accelerating force. At 701b. per ton, the horse - power rating of 8 A 
T | c LLL 
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Distance in Feet between Stops. 
Fia. 6.—8онюрот® SPEED AND ACCELERATION CURVES. 
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including 10. second stops. The cost per car- mile is based upon 


E 
Fuk Е ЕЕ j energy at 1:5 cents. per kilowatt-hour, 50 cents. per hour platform 
, 180] labour, and $500 per car fixed annual charges. This latter is 
$g 6 aS w MF, approximately 10 per cent. of the investment in the car. The costs 
„ Е ГДР which vary directly as car miles have been neglected, as they do not 
E W F seriously affect the differences between the cost per car- mile for the 
puo 5 4 various conditions. The car has been assumed to be in service 12 
> 10 у, шиш hours per day for 850 days per year. 
8 ШУ; It is not to be expected that these curves apply to all or any one 
$19 x 4 case, but serve to give an idea of the relations between cost per 
J 1% 2 mile and schedule speed, with the different speed equipment and 
* iio ; different distances between stops. 
б »— 
w HHHH „ „ELLE 
ies FLA А 
а ТТЕ 18 FW “ГТ 
» LA u „NE 
а БЫ I 
"ЖЕ ЕШ ШИ ЫШ $1535 N 
: ЕН. 
7 8 9 10 п 12 B d o: N 2 
„ u 
Fic. 5.—Hoksk-PowRR AND ENERGY Curves. DISTANCE BETWEEN Stops | © ; © 11 шш,“ TE Et 
1,000 FEET. Srors 10 SECONDS EACH. x HT AA N i — 
+ // ^ 
motors per ton of car is 2:7, and the ener, y 102 watt-hours per ton- Š 73 9 y Rer HHHH 
mile. At 150 lb. accelerating force, the horse-power rating of motors 8 — a 
per ton of car is 8:4, energy 85 watt-hours per ton-mile. At 200 Ib. с 7 EN NN NE п 
per ton accelerating force, power 4l, energy 83. There is a é Ba 
saving in energy from 102 to 83 watt-hours per ton-mile by changing 
from 2:7 to 8:4 f p. per ton. 5i 6 


400 8:0 1,00 1,000 2,000 2409 2,809 8,200 3,6)0 4,000 
Distance in Feet between Stops. 
Fic, 7.— SCHEDULE SPERED AND Cost PER CAR-MILE CURVES. 


ton Car. A, maximum speed £0 miles per hour; B, maximum speed 24 miles per 
к hour; C. maximum speed 28 miles per hour. 


ney reference to Fig. 4 it will be seen that higher rates of accelera- 

than 150 lb. increase the horse-power rating of the equipment with- 
out really making any substantial decrease in energy required. At 
i acceleration with 100 Ib., while the size of the equipment may be 
9creased somewhat, there is a material increase in the energy 
required to operate the car. 

Pg. 5 shows the horse-power per ton and the energy required to 
uem 6 various schedule speeds over a definite distance. At eight 
h es per hour the power is 1:8 н.р. per ton, and the energy 72 watt- 
р Per ton-mile. At 10 miles per hour schedule the power of 
Wie is 8'25 H P. per ton, energy 94 watt-hours per ton-mile. 

ing 12 miles per hour schedule, the power is 6'7 H. p. per ton, 
BY 185 watt-hours per ton-mile. 
ino, #рееНол of Fig. 5 it will be seen that the power and energy 
ense at an enormous rate between a schedule speed at 12 and 

"en per hour, and become very large as the limit of physical 
Porbility is approached, 
psa) shows tho effoot of ‘accelerating with 1001b. per ton, as” 

BY 6 M ‚50. the acceleration with 150 lb. per ton. Tb 
input efamihation of the curves. it will be seon tbat the energy 

Per ton is smaller, and the schedule speed higher with’ an 


By inspection of the curves it will be seen that the cost per car- 
mile of the equipment for the maximum speed of 20 miles per hour 
is the same at 1,600 ft. between stops, ав the equipment which has 
a maximum speed of 24 miles per hour. The schedule speed, how- 
ever, is 7 or 8 per cent. higher with the higher speed equipment. 
At 2,800 ft. hotween stops, the cost per car-mile is the same 1 p 
equipment, living a maximum speed of 20 miles per hour ni E 

miles per hour, whereas the schedule speed is 18 per cent. higher 

ith the higher speed equipment. m» 

Examining Fig. 7, at abort distances between stops, it will be Es 
that the slightly greater schedule of the higher рее equ 
maintained at an increase of expense at per car-mile. Бүтсө : ly 
thé better equipment is fhe one with the slower epe р ; 
апй as Has been seen in Fig. 6, the one of greater noce ds ing 
‘power. Examining Fig. 7, at 4,000 ft. between stops, the cost per 
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car. mile is least with the maximum speed equipment at 28 miles per 
hour, while the schedule speedis decidedly higher. It will depend 
upon the distance between stops, cost of energy and fixed charges 
as to what speed equipment will give the least possible cost per car- 
mile, by a little study and the facts in hand the proper speed equip- 
ment can be arrived at with considerable degree of accuracy. 

Considering the curves in Fig. 7, it will be seen that the cost per 
car-mile for short runs is high, whereas for long runs between stops 
the cost per car-mile is very much lower. І 

Should the earnings per seat-mile be a proximately the same for 
the interurban car as for the city car, theinterurban railway should 
pay handsome dividends, whereas the city system will struggle for 


e. 
Should the power cost be greater than that which is assumed, the 
cost curves will be higher and cross at a greater distance between 
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stops. Should the fixed charges, such as labour, interest, deprecia- 
tion and taxes on cars and car houses, be greater the cost per car- 
mile will be higher, and the curves of cost will cross each other at 
a shorter distance between stops, thus making the higher speed 
équipment more necessary for the longer runs. While the above 
facts are in accord with common sense and experience, it is gratify- 
ing to see the conclusion can be expressed in mathematical form. 

For smaller cars the energy is smaller and the fixed charges the 
same, thus ‘the cost per car-mile will be lower for the smaller car, 
but much higher per seat mile, the proper speed for the smaller cars 
should then be high. Conversely, where the car is large the 
economic speed will be lower. 

The above illustrates strongly that the largest car which can be 
run, and the proper frequency of the cars maintained, will give the 
least cost per seat or passenger mile, 
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А ROTATORY INTERRUPTER FOR CAPACITY 
MEASUREMENTS.* 
BY F. KURLBAUM AND W. JAEGER, 
The authors describe a rotatory interrupter for high frequencies 


constructed in accordance with the well-known principles of the 
©“ gecohmmeter ” of 1887, and used for some time in the Reichsan- 
stalt for absolute measurements of capacity and other measurements. 

Last year the Washington Bureau of Standards described a 


similar instrument with four contacts. Instead of these, the 


Reichsanstalt instrument has no less than 80 contacts. Both appa- 
ratus consist essentially of two commutators displaced with respect 
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to each other, but the new pattern works with frequencies as high 
as 1,100 per second, it having been found that the proper oscilla- 
tions of the spring contact brushes do not produce any disturbance. 
It avoids the difficulty of the contact failing, which often attends 
the use of tuning forks and string interrupters. 

The interrupter consists of two brass plates separated by an 
ebonite plate e. Sectors are cut out of the brass and replaced by 
ebonite sectors ss fastened with three screws each. The copper 
contact brushes ff, alternately touch the ebonite pieces and. the 

rass pieces m remaining between them. The latter are in metallic 
contact with the contacts f, and f, which slide on the brass plates 


* Abstracted from the Zeitschrift für Instrumentenkunde, November, 1906. 
i . ` К ! 


near the shaft. Of the bits ö, one is soldered while the other is a nut 
screwing on to the shaft and pressing the discs against the soldered bit. 

The shaft projects beyond both bearings and is provided at one 
end with a pulley, u, and at the other with a worm wheel, r, which 
drives the counting device. The pins on the rim of the wheel r, 
serve in the well-known manner for making contact with the spring 
1, which can be shifted along the rod f. The pins have various 


lengths, thus enabling one to use one or more of them, according to the 

frequency. This is regulated by displacing the spring along the rod. 

At every revolution of the disc the contacts are interrupted 

30 times. For capacity measurements it is essential that the speed 

be constant, so that the galvanometer needle may be stationary. 
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ELEVATION, PLAN AND SECTION 
or ROTARY INTEBRUPTER. 
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When there is & good and steady series of contacts Heydweiller's 
method for measuring inductances may be employed.? | 

The authors quote as an example of the precision of the instru- 
ment the measurement of the capacity of an air condenser of about 
0-002 mfd. Those measurements, taken with 80, 590 and. 1,120 
interruptions per second respectively, showed differences not ex- 
ceeding one hundredth per cent. ag Gu ita, detis 

Another field in which the instrument is of great use 18 the 
measurement of p^larisation in cells through whish a Current 18 
pede This may be measured to within a hundred-thousandth of 
a volt. 


Ann. der Physik., Vol. XV., p. 179, 1904. 
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^ Mining a constant temperature, has been avoided." However, 
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THE TEMPERATURE COEFFICIENTS OF GUTTA- 
PERCHA.* 


BY K. WINNERTZ, 


Observations have lately been made in the manufacture of gutta- 
percha cables which should be taken into account in calculating 
the insulation resistance. These points relate to its behaviour at 
low temperatures. As the result of experiments made during the last 
few years it is now known that the curve showing the variation of 
the temperature coefficients is of a different shape from what had 
been hitherto supposed. The peculiarity was first noticed in cables 
the temperatures of which were near the freezing point; their insu- 
lation resistances at other temperatures, as calculated from the usual 
tables, were found to be incorrect. 

The Fahrenheit scale is used for the purpose of submarine cables, 
as it allows of greater accuracy in the results, and a temperature of 
75°F. is taken as the standard. If a certain insulation resistance is 
found as the result of measurement at a certain temperature, it must 
be divided by the corresponding temperature coefficient in order to 
reduce the insulation resistance to the standard of 75°F. The dia- 
gram 1eproduced herewith gives curves showing the temperature 
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TEMPZRATURE COEFFICIENTS FOR GUTTAPERCIIA. 


m. Knie which are found in tables ordinarily used. Temperatures 
x a Own on the axis of x, starting from 75 deg., the corresponding 

ев being on the axis of y. The coefficients for temperatures 
greater than 75 F. are naturally less than unity; the reciprocals of 
od: Maru being below the axis of z, are shown on the curve in 
a r 50 give this portion more exactly. Curves 2, 8, 4 and 5 show 
"i Perature coefficients as G y assumed, and pursue an 
1 course at low temperatures. The method by which 
diee les have been prepared is to determine the coefficient for a 
ш formai, of 1 deg., and to draw up the list by calculation from 
t hie In this way the experimental work at low tempera- 
raren, Which is of a troublesome nature owing to the necessity of 


und practically that these tables lead to incorrect 


ТӨШ, and therefore investigation was necessary. Consequently & 


un * from the Ejektrotechnische Zeitschrift, November 29, 1906. 
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pies number of measurements were made on gutta-percha cables, 


erent temperatures, the resistance of the copper being u&ed as 
& means of determining the temperature; and n. this 5 it was 
proved that the coefficient for à variation of 1 deg. was by no 
means nearly constant throughout the whole range, Lut that its 
value fell ш а very noticeable way as the freezing point was 
approached. The following table shows the results of the observa- 
tions, the figures being given on the Fahrenheit scale. These 
values are shown graphically by Curve 1 on the diagram. It 
must be admitted that the observations at low temperatures 
were not made without small inaccuracies, which were never- 
theless easily rectified on paper; ihese arose from the fact 
that it is practically impossible to maintain large testing tanks 
at a constant temperature close to the freezing point. Sufficient 
accuracy was, however, possible down to 85°F.; beyond this point 
it was only possible to extend the curve by graphical methods. 


Table showing the Temperature Corficients Jor Gutta-percha on the 
. Fahrenheit Scale. 


Deg. F. 


i 
Coefficient, || Deg. F. Coefficient. | Deg. F. | Coefficient. 
95 0°1415 74 1:089 53 6:015 
94 0:1561 73 1:187 | 52 6:373 
93 01721 72 1:293 61 6:722 
92 0:1898 11 1:409 60 7057 
91 0°2105 70 1:585 49 7:377 
90 0:2332 69 1:672 48 7:670 
89 0:2574 68 1:821 47 7:943 
88 0 2836 67 1:984 46 8:178 
87 0:3125 66 2:161 45 8:383 
86 0:3442 65 2:353 44 8:499 
85 0 3883 64 2 562 43 8:585 
84 0:4304 63 2:790 42 8:637 
83 0:4801 62 8:035 41 8:678 
82 0:5251 61 9:302 40 8719 
81 0:5848 60 8:588 | 89 8:757 
80 0:6458 59 8:896 88 8:796 
79 0:7066 58 4:223 37 8:884 
78 0 7707 57 4:564 36 8:880 
17 08406 | 56 4919 | 85 8 932 
76 09168 | 55 5:282 84 8:990 
75 1:0000 | 54 83 9:058 


5 650 | 

А few examples may be given to show the difference which these 
results will introduce into calculations made according to the 
hitherto accepted tables, seeing that the curves give no idea of 
absolute quantities. Let us suppose that the insulation resistance 
of & cable is found ое 8,000 megohms at 40°F., and 8,074 megohms 
at 85°F. The coefficient for 40°F. is 8:719 according to Curve 1, 
18:02 according to Curve 2, and 1577 according to Curve 5. For 
85°F. the figures are respectively 8:932, 18:97 and 23:89. Taking 
the figures for 40°F. and reducing to 75°F., the insulation resistance 
becomes either 344:1, 280°5 or 190:8 megohms, according as Curve 1, 
2 or 5 is used; or, taking the figures for 85 F., we should similarly 
get 944:1 or 162:1 or 181-4 megohms. These m pe may serve to 
show the error which may be introduced, though it must be under- 
stood that the figures given above do not pretend to be accurate 
for every mixture of gutta-percha. Slight differences may 
arise with different varieties, but the manufacturer can easily 
determine them for himself if necessary. When they have 
been once determined no great deviations are likely to arise. 
It may be remarked that the portion of the curve 1 which 
is below the axis of z appears to pursue a regular course and to 
approach an aymptote. No tests were made beyond 95°F., seeing 
that they would have no value even for tropical work. It is вий. 
cient to point out that no change appears to take place in the gutta- 
percha at these temperatures, though it seems certain that some 
molecular change must be assumed to account for the peculiarities 
observed near the freezing point. 
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Provisional Orders.—A Parliamentary return respecting the 
applications to and proceedings of the Board of Trade upon 
applications for provisional orders and appeals to the Board of 
Trade respecting electricity undertakings, from 1896 to 1905 
inclusive, has been issued. Tables are given of the numbers 
of orders applied for, granted and transferred in each year, 
followed by lists of the cases classified according to the attitude 
taken by the local authority. The second part of the return 
is a complete list of appeals to the Board of Trade respecting 
works during the same period, giving the object of each ap eal, 
whether the appeal was opposed or otherwise by the local 
authority and the decision of the Board of Trade in each 
case. A large proportion of the appeals were, however, after- 
wards withdrawn. A further table gives applications in regard 


to change of pressure. 
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With the number of Тнк ELECTRICIAN for Sept. 14, 1906, was issued the 
first of a series of “Industrial Supplements,” to be published from time to 
time with Тнк ELECTRICIAN, The next issue of this Supplement will be 
published (Gratis) with the Tur ELECTRICIAN for Jan. 11. 

The “ INDUSTRIAL SUPPLEMENT ” will be made, as far as possible, a com- 
prehensive record of developments in Electrical Plant, Machinery, Appa- 
ratus, Accessories, Sundries and Materials, and of their suitability for 
various Industrial purposes. . 

We invite descriptions and illustrations of New Applications of Electri- 
city to Industry, and shall cordially welcome any assistance we may 
receive in connection with the SUPPLEMENT. 

The “INDUSTRIAL SUPPLEMENT ” is holed for filing or hanging, and 
filing covers can be supplied for holding 6 or 12 issues. T" 


ELECTRICITY SUPPLY. 


The first of the Series of Sheet Tables of Statistical and Engi- 
neering Data relating to Electricity Supply Undertakings of the 
United Kingdom is published (Gratis) with the present issue of 


“The Electrician." 


1906. 


During the last few years we have become accustomed to 8 
period of depression which seems to be almost chronic, and 
although we have constantly been told that the depression 18 
coming to an end, it has, nevertheless, continued up to the 
present time in many branches of the engineering industry: 
and thus we find that, notwithstanding the satisfactory nature 
of the Board of Trade returns in some of the allied trades, the 
electrical industry has, nevertheless, passed through a depress- 
ing year, a fact which soon becomes evident on noticing the 
very few large contracts that have been let. This state of 
things is due to several causes, among which the principal one 
seems to be the difficulty experienced in raising money. Even 
municipalities have found this difficulty to some extent, and 
they have been somewhat hampered by the more stringent 
attitude adopted by the Local Government Board. The 
Bank rate has also been exceptionally high and hasjfemained 
so for a long time. Again, the London County Councils 
attempts to create a satisfactory power Bill.haxe duced a 
feeling of uncertainty, and are preyenting, private terprise 


' from developing. indeed, municipal authorities 1n » й have 
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shown a tendency to thwart private enterprise by retaining Pro- 
visional Orders which they themselves were unwilling to use, 
and at the same time refusing to let any private company step 
in. The Board of Trade, though in a position to deal with such 
cases, is curiously liable to leave them unnoticed for years. 
Local authorities have also made very exacting demands on 
private companies at times; as an example of this we may 
note the action of the Wimbledon Borough Council in dealing 
with the recent extensions of the London United Tramways, 
permission to run a service over part of the extensions before 
the whole of the work was completed being refused without any 


adequate reason. 


In the domain of heavy electrical engineering electric traction 
first claims our attention, for there has been a very consider- 
The Ward- 
Leonard system, as developed by the Oerlikon Company, was 
already available as a practical method, but the rapid develop- 
mont of the single-phase series motor has made electric traction 
over long distances possible in a comparatively simple manner, 
of which engineers have not been slow to avail themselves. 
The number of single phase lines is now quite considerable, 
and although this country cannot yet claim a line working upon 
this system, the London, Brighton & South Coast Railway Co. 
are now proceeding to equip some of their suburban lines for 
single-phase working, and this system is also to be adopted 
experimentally on the Midland Railway over a section of the 


able advance in main line “ electrification.” 


line running from Heysham for a distance of 8 miles. 

Although the single-phase system is at the present time very 
fashionable, it is by no means the only system to be considered. 
Three-phase transmission to sub-stations and conversion to 
continuous current, with collection from a third rail, is still in 
much favour, and one of the most important examples of elec. 
tric traction on a main line in the United States—namely, on 
the Camden Town & Atlantic City Railway (described in our 
last issue) —has been carried out on this system. Three-phase 
traction pure and simple has also been utilised, notably in the 
Simplon Tunnel, though in this case the adoption of the system 
seems to have been due rather to the short time in which loco- 
motives of this kind could be delivered. Another example of 
an entirely different system is that adopted for the electrical 
working of the Vienna Stadtbahn, which wo describe in our 
present issue. Here direct current at 3,000 volts on a three- 
wire system is being used over a line 17 miles in length, and 
presents some very interesting problems. 

Of projected schemes mention may be made of the Channel 
Tunnel, in which electrical working will no doubt be adopted 
if the scheme is ever completed. There are aleo the Lower 
Thames Tunnel Railway and the L. & N.W. electric railway 
to Watford, for which powers are being sought in the present 
session of Parliament. 

The problem of London traffic has been simplified to some 
extent by the opening of the Baker-street and Waterloo tube 
railway and of that between Hammersmith and Finsbury Park, 
but the features of theso railways do not present many 
novel points, as their design has now become almost 
standardised. The London County Council has extended 
its network of tramways, among the extensions being the 
the Kingsway shallow tunnel tramway, which is noteworthy 
as being the first of its kind in this country. The close 


of the year also saw the opening of the first tramway across 


the bridges connecting the northern and southorn parts of 
ndon, thus, affording a link between the Westminster and 
Blaekfriars branches, though the track over Blackfriars Bridge 


eannot be completed until the necessary widening has 


been carried out. Nothing has been done in the way of 
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creating a Traffic Board to deal with the whole question of 
London traffic, though it will be admitted that the facilities 
for travelling have increased considerably, not only on account 
of the new tube railways and the London County Council's 
tramways, but also from the increasing number of motor 
omnibuses. Indeed, the competition of the latter has been so 
keen that the London County Council evidently do not view 
this development with favour. 

In the provinces there is nothing of very great intcrest to 
record in relation to electric tramways, except, perhaps, the 
fact that tramways on the Dolter surface contact system have 
been adopted for Oxford, and laid down at Torquay, Hastings 
and Mexborough, and it appears likely that these tramways 
will be running very shortly. The line at Lincoln, on tho 
“G. B." surface-contact system, was opened early in the year. 

In connection with electric tramways two problems have 
been prominent. One of these is the question of brakes. The 
year has unfortunately been marked by several disasters 
through want of sufficient control of cars under certain condi- 
tions, so that the subject of brakes has received much careful 
consideration on the part of tramway managers. Opinions 
adverse to electric brakes have been expressed from time to 
time on account of these accidents, but the character of the 
magnetic track brake was fully vindicated by Mr. A. C. FELL 
at the meeting of the Municipal Electric Tramways Associa- 
tion at Leeds. The other question is that of corrugation of 
rails, which has been found troublesome on routes carrying a 
frequent service, and has given rise t endless theories, some 
electrical and some mechanical. At the present time those 
most in favour seem based on vibration, or on the treatment of 
the rail in the rolling mill. | 

With regard to electric haulage on canals, the Royal Com- 
mission on Canals and Waterways is still sitting, so that tho 
subject is somewhat in abeyance, and there is n» indication 
yet whether we shall follow Continental methods or not. 
On the Continent electrical haulage is in successful operation 
on the Teltow Canal in Germany and on the Douai Canal in 
France, detailed descriptions of which have appeared in our 
columns during the past year. 

Power supply has not been altogether in a satisfactory 
position, as shown by the history of the South Wales Power 
Company, which has found itself working under conditions 
very far from satisfactory, chiefly owing, it seems, to an uu- 
suitable tariff, and probably to a bad start in the first instance. 
Good progress is being made in the North of England, how- 
ever, where the Newcastle Electric Supply Co. is most pros. 
perous, and municipalities are finding that they have to give 
close attention to their works costs in order to compete with 
the very low prices quoted by certain power companies. In 
the case of the North Wales Electric Power Co., capital costs 
are being minimised by the use of overhead distribution. 
The most interesting events of the year, however, as regards 
power supply, were the rejection of the London County 
Council's Power Bill at the beginning of the year, leading to 
a still more ambitious scheme for next session, and the huge 
scheme put forward by the Victoria Falls Power Company 
for utilising the Victoria Falls on the Zambesi, and for 
supplying power to the Rand 700 iniles away. Whatever 
the British investor may lose by such a scheme as this, it 
is certain that the British manufacturer will gain very little. 

As regards generating plant the steam turbine is much i 
request, but, notwithstanding that it is so fashionable, а grea 
deal of business is still being done in reciprocating engines, 
more particularly in the sraaller sizes where the m 
features of tho steam turbine are not so noticeable. e large 


пех эпт bns TOM 


pL = — ep,” . 4 wet € ` vx E 
LE SI LS Doc Eel c. 


„ I.E H „ фл 


456 


gas engine is making steady. progress, though not 80 rapidly 
in connection with electrical generation as for use with. blast 
futnace gases and blowing engines. The Diesel engine 18 also 
coming into greater favour. | 
‚ In sub-station plant the motor converter has figured largely 
during the year and we understand that upwards of 30,000 kw. 
of these machines are in operation. Considerable controversy 
has arisen as to the relative merits of this type of machine and 
the older established rotary converter, but when all the argu- 
ments are carefully weighed the main point of comparison, for 
frequencies above 40, can probably be narrowed down to that 
of simplicity of the electrical apparatus. With motor con- 
verter there are no line transformers and the starting devices 
are simpler; consequently between the transmission and con- 
verted pressures there are fewer appliances to get out of order. 
The matter was very thoroughly discussed at a recent meeting 
of the Manchester Local Section of thé Institution (recorded in 
our issue of the 14th ult.), and the trend of opinion seemed 
then to decidedly favour the motor converter. In any event 
the rapid develapment of this machine, almost entirely on 
British soil, is a welcome sign of progress in manufacturing 
сіз cles in this country. Singularly enough the merits of the 
rotary ccnverter, an essentially American ' machine, have 
remained unchallenged for many years. 
With regard to electric lighting, the competition with gas 
has been as keen as ever, and from time to time claims have 
been made on one side or the other that gas or electricity has 
proved superior. 1t has been stated that no true comparison 
can be drawn in regard to public lighting when the electricity 
works are owned by the local authority, and there is, no doubt, 
a good deal to be said in support of that view, for within reason 
the local authority will certainly be its own consumer as far as 
possible. There are, however, isolated instances which show 
that electric lighting is quite capable of holding its own. A 
case in point is that of the lighting of Charing Cross Railway 
Station, in which the gas company an‘ the electric lighting 
company competed for the contract, and it was decided that 
electric lighting by flame arcs should be adopted. Not only 
are flame arcs proving to be very efficient, but they are excellent 
from the advertisement point of view, and therefore it is easy 
to understand that manufacturers are finding some difficulty 
in coping with the demand for them. As another instance of 
electricity v. gas, may be mentioned the installation at Euston 
station, where the London & North Western Railway Co. 
have thought it worth while to put down generating plant 
for their own supply. 

As regards lighting by means of incandescent lamps, much 
progress has been made in the further evolution of metallic 
filament lamps. The Nernst lamp was the first in which a 
serious attempt was made to obtain a higher efficiency than 
that given by carbon filament lamps, and at the present time, 
notwithstanding the fact that tantalum lamps are apt to be 
unsatisfactory on alternate-current circuits, they are being 
taken up as fast as the manufacturers can supply them, and 
are, in some places, displacing Nernst lamps. Mercury vapour 
lamps are also finding a very considerable field open to them, 
although the unfortunate character of the illumination produced 
militates against their more extended use. ·. 

In the fie'd of ordinary telegraphy there is not much to 
record. The underground cable from London to Glasgow 
has been completed, and its value has no doubt been apparent 
during the recent wintry weather. During the past year the 
traffic on the Pacific cable has shown some increase. In 
the laying of new cables there has been unusual activity, the 
following, among others, having been. laid: Porthcurnow- 


Fayal (Eastern Telegraph Co.), Fayal-St. Vincent (Western ? Society, on “ The Oxidation of Atmospheric Nitrogen." 
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Telegraph Co.), Shanghai-Manila (Commercial Pacific Co.), 
Shanghai- Yap, Menado-Yap, Yap-Guam (German Dutch Co.), 
Brest-Dakar, Saigon-Pontianak, St. Denis (Reunion)-Mauri- 
tius, Reunion-Madagascar (French Government), Shetlands- 
Iceland (Great Northern Co.) A cable is also, we understand, 
to be laid from New York to Guantanamo on to the Isthmus 
of Panama by the Central & South American Telegraph Co., 
which has also laid a second cable during the year from 
Chorrilos—Iquique-Val paraiso. 

For radio-telegraphy, on the other hand, the year has been 
eventful. For several years past it has been felt that many 
problems would be solved if undamped electzical oscillations 
could be produced. The work of POULSEN has rendered this 
possible, and, in conjunction with PEDERSEN, successful results 
have been obtained in wireless telegraphy ; во much so, that 
many people have thought that the days of spark telegraphy 
were numbered. It is, however, rather early as yet to say that 
such is the case. As so often happens when any notable dis- 
covery is announced, several physicists have published methods 
of producing the same results since POULSEN's method became 
known. Among these may be mentioned S. G. BROWN, W. 
HAHNEMANN and ELiBU THOMSON, and the latter has gone so 
far as to say that he patented POULSEN'S method many years 
ago. A good deal of work has also been done in connection 
with directed wireless telegraphy, bent antennes having been 
found very effective by MARCONI, and the theory of this effect 
has lately been explained and further investigated by 
FLEMING. Work on the same subject has also been carried 
out by BRAUN and others. | 

The position of the Marconi Company hitherto has been a very 
strong one, and the company have been ableto create more or less 
of a monopoly in this country. This, however, has been some- 
what modified by the recent Wireless Telegraph Convention. 
The fact that Marconi stations will be compelled to receive mes- 
sages from other systems after July 1st of next year, assuming 
that the Convention is ratified, will diminish this monopoly, 
and although British wireless telegraphy, as exempli&ed by the 
Marconi Company, may not flourish quite so much in conse- 
quence, it is generally felt that the result was.only to be 
expected, and that the Convention, and the Service Regula- 
tions relating thereto, are generally satisfactory. | 

In telephony the most interesting facts to record in practical 
work are the application of Pupin coils in the telephone cable 
under Lake Constance, and the sale of the Glasgow and 
Brighton municipal telephone systems to the Post Office, 
from which it must be gathered that the day of municipal 
telephony is past. Oa the other hand the National Telephone 
Co. has shown much activity in extending its system. 

In the way of scientific investigation the subject of wireless 
telephony forms an interesting extension of the work of 
POULSEN and others, since the production of undamped elec- 
trical oscillations renders this method of telephony possible, 
and a good deal of progress has already been made. 

Referring to scientific work in relation to electrical engi- 
neering, mention should be made of the continued work of the 
Electrical Standards Committee, by whom several specifica- 
tions have been issued during the year. With the progress of 
pure science we hope to deal in a later issue. During the 
year a great deal of activity has been shown by the engineering 
and scientifié societies, and the Institution forsook Papers and 
discussions to go on tour with their foreign guests who were 
favourably impressed with what they saw at Newcastle and 
elsewhere, and enjoyed the welcome which British engineers 
were only too pleased to give. Attention may be called more par- 
ticularly to the Paper read by BIRKELAND, before the r 
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artificial production of nitrates in this and kindred ways is 
becoming increasingly important as a branch of electro- 
chemistry. With regard to electric furnace work pure and 
simple, nothing very much has been done in this country, and 
probably less will be done here than in other countries owing to 
local conditions. The opening of the new Muspratt Laboratory 


at Liverpool shows that greater attention is being paid to the 
kindred subject of electro-chemistry in this country, and we 
hope that the output of experimental work of this kind will be 
largely increased. The subject of technical education remains 
very much where it was, though there is an ever-increasing 


output of technical students, and some slight attempt has been 


made to place the teaching more in touch with the manu- 
facturer. It will be remembered that the work at the Cooper's 


Hill Royal Engineering College was brought to a close this year. 
The death roll in electrical engineering has been less heavy 


than is often the case, but we have to record the death, among 


others, of Sir H. C. FiscHER, Mr. W. S. ANDREWS and Mr. 


S. GATTI, while pure science has to mourn the severe loss of 


BOLTZMANN, CURIE and DRUDE. 
.— ы ы с т лз) 
RETIREMENT OF TELEGRAPH OFFICIALS. 


We have to record the retirement from the public service 
of three prominent telegraph officials —viz., Mr. John Ardron, 
C.B., senior assistant secretary to the Post, Office ; Mr. John 
Gavey, C.B., the engineer-in-chief of the Post Office Tele- 
тара, and Sir Chas. Todd, K. C. M. d., Deputy Postmaster- 

eneral and Director-General of Telegraphs of South Australia. 

MR. JOHN ARDRON, C.B. 

Mr. John Ardron, C.B., who was born at Queniborough, 
Leicester, in 1843, entered the Post Office service in 1864, and 
in 1870 was selected to assist in the carrying out of the 
transfer of the undertakings of the telegraph companies to the 
Post Office and in the organisation of the new Government 
service. He was attached to the telegraph branch, and so has 
had to deal in an administrative capacity with the varied 
questions affecting the improvement and development of the 
telegraph, service, as well with its foreign as its internal 
relations. On the appointment of an additional assistant 
secretary for telegraphs, Mr. Ardron took over the telephone 
and foreign and wireless telegraphy sections of the Government 
service. Mr, Ardron was promoted to be principal clerk in 
1880 and as assistant secretary (for telegraphs) in 1897. In 1905 
he. succeeded Sir J.C. Lamb as second secretary (for telegraphs). 
He has represented his department in many ways both at 
home and abroad, and was one of the vice-presidents of the 
International Telegraph Conference held in London in 1903. 

esides being a Commander of the Bath, he is a Commander 
of the Order of the Dannebrog of Denmark. Mr. Ardron 
retired on Dec. 31. 

— 
MR. JOHN GAVEY, C. B. 


Mr. Gavey, who was born in Jersey in 1842, entered the 
service of the Electric & International Telegraph Co. 
in 1860. On the transfer of the telegraphs to the State 
ш 1870, Mr. Gavey was appointed superintendent of 
the South-Eastern, and subsequently of the Great Western 
Sub-Division of the Southern Division of England. In 1878 

e became superintending engineer of the South Wales 
district of telegraphs; in Nov., 1892, was appointed chief 
technical officer at the General Post Office, London ; in 1897 
second assistant engineer-in chief ; in 1899 assistant engineer- 
in- chief and electrician; and in 1902 engineer - in- chief. Soon 
after the time he was appointed to the South Wales 
district the telephone was firat introduced, and Mr. Gavey 
forthwith devoted his attention to this development of elec- 
trical applications, and by the summer of 1881 the first trunk 
telephone line connecting exchanges in two separate post towns 
in Great Britain (Cardiff and N ew port) was erected and hrougbt 
MO Ae Subsequently, on the request of Sir William Preece, 

г. Gavey carried out a series of experiments on wireless tele- 


graphy. In the course of some of these trials Mr. Gavey ob- 
tained the first successful result in so-called wireless telephony, 
by obtaining in 1899 articulate speech between two parallel 
wires on opposite sides of Loch Ness. This led subsequently 
to the establishment of a permanent wireless telephonic ser- 
vice between the rocky islets known as the Skerries and the 
mainland near Holyhead. In later years, when the Post Office 
decided upon acquiring the trunk telephone system of the 
kingdom, he was entrusted with the task of valuing the trunk 
lines to be acquired from the National Telephone Co., and 
subsequently with the organisation and deve opmont of the 
system by the State Department. When a few years ago the 
Post Office decided upon the organisation of a local telephone 
service Mr. Gavey was entrusted with the work of designing 
and supervising the construction of the Post Office local 
system, and when, later, the metropolitan service was taken in 
hand, Mr. Gavey was given the work of organising the service 
in the metropolitan district. 

It will be seen from these brief details how closely and com- 
pletely the subject of this brief sketch has been ideutified with 
the development of State electrical enterprise during the 
entire period of this development. As even the youngest 
members of the profession know he has filled most of the 
positions of honour open to its members, including that of 
President of the Institution of Electrical Engineers. He has 
during his active and honourable career found time to con- 
tribute many able Papers to the electro-technical Press and to 
read a number of instructive Papers before the Institution and 
the Society of Arts. 

Mr. Gavey whose retirement is imminent will carry with him 
the regard of all who have had dealings with him in the positions 
which he has held since the electrical profession first came into 
being in this country. 


SIR CHARLES TODD, K.C.M.G. 


Sir Charles Todd, K.C.M.G., who has also retired from the 
public service in Australia, was born at Islington (London) in 
1826. Mr. Todd entered the Royal Observatory, Greenwich, 
in December, 1841, and in 1848 he accepted an appointment 
as assistant astronomerat Cambridge. In May, 1854, thethen 
Astronomer Royal (the late Sir George Airy) offered him an 
appointment at Greenwich in connection with which, besides 
the ordinary duties as astronomer, he had separate charge of 
what was then called the galvanic department, and the trans- 
mission of time signals, &c. In ebruary, 1855, he was 
offered and accepted, from the Colonial Office, the important 
post of Superintendent of Telegraphs and Government 
Astronomer to South Australia, the object being to intro- 
duce a system of telegraphs into that colony. Mr. Todd 
arrived at Adelaide in November, 1855. The first telegraph 
lines in S. Australia were erected from Port Adelaide to Port 
Adelaide and Garaloo. On the completion of these lines Mr. 
Todd recommended that Adelaide and Melbourne should be 
connected and he was deputed to negotiate matters with the 
Victoria Government. This accomplished, he returned to 
Adelaide overland from Portland and fixed the route for this 
section of telegraphs, which was opened in January, 1858, the 
Victorian section of the line being erected under the super- 
vision of thelate Mr. McGowan, general superintendent of tele- 
graphs in that colony, and who had previously constructed the 
first telegraph lines in Australia (Victoria, 1854). We may 
mention here as a matter of history that Sydney was connected 
with Melbourne on October 29, 1858, Brisbane was connected 
with Sydney in November, 1861, and Tasmania with Sydney 
in May, 1869 ; a direct line, via Wentworth from Adelaide to 
Sydney, was opened in May, 1867, and the service between 
Adelaide and Perth (1,986 miles) in December, 1877. 

On Jan. 1, 1870, Mr. Todd was appointed Postmaster- 
General of New South Wales, in addition to his position as 
superintendent of telegraphs and Government astronomer. In 
the same year his Government authorised tho erection of tho 
telegraph line across the interior to Port Darwin to meet the 
Eastern Extension Telegraph Co.'s submarine cable connec- 
tion. The difficulties in connection with the construc- 
tion of. this long line of nearly 2,000 miles were very great, 
as 1,500 miles of unknown country had to be explored. 
The establishment of telegraphic communication between 
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Adelaide, Port Darwin, Sydney and London was made the 
occasion of great rejoicings, and banquets were held in London, 
Adelaide and Sydney to celebrate the event, Mr. Todd re- 
ceiving from Her Majesty Queen Victoria the distinction of 
C. M. G. for his share in the bold enterprise. The whole of the 
overland route of 2,000 miles was poled with timber poles 
which have since been entirely re-erected and replaced with iron 
poles. In 1863 Mr. Todd read a Paper before the Philosophical 
Society with Governor Sir Dominic Daly in the chair, and this 
Paper was printed nearly in extenso in The Elecirician for 
April 24, 1863. His labours and the life he has placed 
at the disposal of the Commonwealth have earned for 
him the designation of the Grand Old Man of the Public 
Service of Australia" It was in 1893 that Mr. Todd received 
Queen Victoria's recognition of faithful service well performed 
when he was promoted to be a Knight Commander of the 
Order of St. Michael and St. George. It has been truly said 
that few men can claim such an extended period of continuous 
employment as a Government official —employment which has 
conferred inestimable good upon the Commonwealth of Aus- 
tralia. As Government astronomer Sir Charles Todd has also 
done work worthy of record. In 1898 he was elected a Fellow 
of the Royal Society of London, in 1886 M.A. (honoris causá) 
of Cambridge, and he is on the Council of the University ; is 
vice-president of tho Board of Governora for the Public 
Library, Museum and Art Gallery of South Australia. On 
the Federation of the States of the Commonwealth of Australia 
in 1901 Sir Charles become Federal D.P.M.G. for South 
Australia. 


THE TKACK CIRCUIT AS INSTALLED ON STEAM 
RAILWAYS.* 
BY H. G. BROWN. 


Bummary.—In this Paper the author describes an automatic system of 
electrical signalling for use on existing steam railways. A battery is con- 
nected between the two rails and also a relay, which is short-circuited by 
the passage of atrain. Calculations are givn showing the relation betwe 
the resistance of the relay, the rails and of the ballasis. | 


As the entire subject of the practical application of electricity to 
railway signalling is too large to bring within the limits of a single 
Paper, I have decided to confine myself to a description of the track 
circuit only as installed on steam railways, of the method of its 
operation and of the laws governing its working. 

The first track circuit used for the control of train movements 
was installed in 1871 by a Mr. Pope. Since that time rapid pro- 
gress has been made, and experience has shown that the track 
circuit not only affords a greater degree of safety but also that 
its use permits a closer headway. 


General Description.—The condition of the track circuit is indi- 
cated, or I might say translated, by means of the total or partial de- 
energisation of the translating device or relay; not by the opening 
or closing of the circuit, but by forming a shunt across the relay, 
reducing the potential drop to an approximate zero, or at least to 
a point below that required for its operation. 

The circuit is formed by the battery, track rails and relay in 
series. The battery is connected between the rails at the end and 
the relay at the beginning of the section, the end and beginning 
being determined by the direction of traffic. The current flows 
from the battery through the entire length of the section on one 
rail, through the relay, and back to the battery through the other 
rail. The section of line included in the track circuit is isolated 
by means of insulated fish-plates. All rail joints, except those 
separating the sections from each other, are bonded to ensure elec- 
trical continuity. The actual resistance of the ballast and sleepers 
is low, especially in long track sections. It sometimes falls below 
that of the relay itself, and therefore the latter obtains but a 
portion of the total current, the rest leaking across from rail to 
rail. The average resistance per 1,000 ft. depends on local climatic 
conditions and the materials employed in the construction of the 
permanent way. Broken stone makes the best and cinders the 
worst ballast from the signal engineer's point of view. There are, 
therefore, two, and when the section is occupied three, resistances 
in parallel—namely, the relay, the ballast and, in the latter case, 
the shunt formed by the train. These parallel resistances are in 
series with the internal resistance of the battery or its equivalent 
in effect. The resistance of the rails in properly-installed short- 
track circuits should be negligible. 


Abstract of a Paper read before the Institution of Electrical Eogi- 


neers, December 20, 1 


* 


steep ast 


ELECTRICIAN, JANUARY 4, 1907. 


The series resistance plays a most important part, for if the bat. 
tery had no internal resistance, or if its equivalent were omitted, 
the full potential would be maintained across the relay no matter 
how much the resistance between the rails might be reduced by a 
train occupying the section. 


Relay Shunts —Effective shunting is the main question. The 
shunt formed by an engine and train has a resistance so low as to 
be without interest, but if formed by a light single vehicle the 
resistance is sometimes relatively high, on account of the smaller 
contact surface and pressure between the rails and the wheels. If 
the rails and wheels are rusty it is, of course, greater than when 
they are worn clean and bright. The fact that the shunt formed 
by a light vehicle may have an appreciable resistance does not 
mean that such vehicles are ineffective as shunts, but that a different 
adjustment is necessary where their presence is probable. 

Rolling stock, as regards shunting effectiveness, may be approxi: 
mately divided into two groups—namely, trains and engines and 
single waggons, and an arbitrary resistance assumed for each class, 
high enough, with a factor of safety, to exceed the maximum 
obtained by actual tests. In the case of coaches fitted with ordi- 
nary Mansel wheels the hubs and tyres must be bonded. For 
instance, the London & North Western coaches running over the 
District Railway have bonded Mansel wheels which give no trouble 
whatever. It is possible to instal track circuits which will be 
operated in a reliable manner by trolleys, inspectors’ tricycles, &c., 
but this is generally considered unnecessary. 

The mending of rails is undoubtedly detrimental to the satisfactory 
operation of the circuit. But the quantity of sand that is really 
necessary to make the drivers grip slippery rails will cause little 
trouble. | 

The maximum resistance that will shunt a given track circuit 
bears a definite relation to the ballast resistance which would cause 
the relay to drop its armature. It also varies inversely with the 
variation of the ballast resistance above the failing point. If the 
shunt is to be effective the combined resistance of the ballast and 
the shunt must be equal to or less than that of the ballast resistance 
only, at which the track is adjusted to fail. Again, the combined 
resistance of the ballast, relay, and shunt must be equal to or less 
than the combined resistance of relay and ballast with the section 
unoccupied, at the ballast resistance at which the track is adjusted 
to fail. The resistance of the relay, being constant, does not affect 
the relation between the effective shunt and the ballast resistance 
for & given adjustment. 

The first factor to be considered is the minimum ballast resis- 
tance. The next, the maximum and the range between the two. 
The third, the resistance of the poorest shunt which will be effective. 
This latter is settled by the first two factors, no matter what the 
resistance or pick-up volts of the relay may be. 


The R:lay.—The resistance of the relay is largely a question of 
economy in operating power and of its adaptability to the battery 
arbitrarily selected. On steam railways a relay should work with 
not more than 0'015 of a watt. On electric railways, on account 
of the presence in the track rails of extraneous currents of some 
magnitude, it may be advisable to maintain a higher potential be- 
tween the rails than would otherwise be necessary, and to employ 
a less delicate instrument on account of the ris of it beng subjected 
accidentally to the full potential of the motive power service. 

There are, broadly speaking, two kinds of relays, the neutral and 

the polarised types. The neutral type is uninfluenced by the polarity 
of its field. The polarised relay has an additional armature which 
is polarised and operates contacts selectively in response to the 
polarity of the current energising its magnets. One of the many 
uses of the polarised relay is to operate distant signals by means of 
the reversal of the track circuit, thereby rendering unnecessary the 
line wires which with the neutral type of relay would be required 
between the distant or caution signal and the stop signal con- 
trolling it. 
_ The relay contacts are operated by means of the movement of an 
iron armature. The air-gap in the de-energised position is greater 
than when the relay is energised and its armature has responded. 
For this reason the potential required to pick up the armature is 
greater than that required to hold it up. The range in potential 
between the armature pick-up and drop should be as little as 
possible, and is in actual practice approximately equal to 30 to 
50 рет cent. of the pick-up volts. 

‘ront contacts are known as those which are closed when the 
r elay 1s energised and are platinum to carbon, the movable members 
being pum and the stationary ones carbon. The immmunity 
afforded by this combination from disturbance by lightning dis- 
charges and heavy currents from other sources fully warrants its 
use, although the contact resistance is a little higher than might be. 
wished. Bottom or back contacts are closed when the rélay is 
de-energised, and are therefore generally platinum to platinum, as 
there is less contact pressure and the circuits they control are 
relatively unimportant. АЕ Эз ЖШ Pe 


The Вайегу,—А battery baving a constant potential ind interne 


resistance should be used for this class of work, The Daniell cell, | 
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cupied. The pick-up failing point is the same in Fig. 1 as in the 
third curve in Fig. 2. 

I want to make one point clear, namely, that if a track is adjusted 
to give a pick. up failing point at a certain ballast resistance or its 
equivalent, the maximum effective shunt at any ballast resistance 
is not altered by the resistance or pick-up volts of the relay used. 
With a pick up adjusted for a given ballast resistance, the top curve 
would be the same for all relays. The position of the bottom or 
armature drop curve and its relation to the top curve will vary with 
the adjustment of the relay armature. 

This armature adjustment may be obtained by decreasing the 
percentage variation of the armature air-gap. The minimum 
ballast resistance is to a certain extent under control, as it is 
approximately determined by the length of the circuit, but the rela- 
tion of the minimum to the maximum depends on local conditions. 


12 


commonly called the gravity battery, was at first almost universally 
employed. It has, however, an extremely variable internal resis- 
tance. The storage battery has much to recommend it. Its 
internal resistance being low, it is necessary to use an additional 
external resistance in series with it. As its electrolyte has a much 
lower freezing point than the zinc and copper sulphate solutions in 
the gravity battery, a deep battery well is unnecessary for protection 
from cold. 

Bonding.— Two bonds should be used at each joint on account of 
their liability to break, and also in order to reduce the total bond 
resistance. No. 8 S.W.G. galvanised iron wire may be used under 
ordinary conditions. Copper is preferable when a greater current- 
carrying capacity is desired than that afforded by the iron wire, 
or where sulphurous fumes are prevalent. Two kinds of signal 
bonds are in general use, the “rivet” and the “ taper sleeve 

alvanised iron wire patterns. The rivet pattern was the usual 
orm employed, but lately the taper sleóve has come into greater 
favour. The former consists of two galvanised iron rivets turned 
down for a part of their length, leaving a shoulder under the 
head of the original diameter, round which the galvanised iron wire 
is turned twice, and the whole is then dipped in solder. The holes 
in the rails are drilled slightly smaller than the machined part of 
the rivet, so that when driven home the rivet is shaved by the edge 
of the hole, ensuring a tight fit and clean surface. In the taper 
sleeve type of bond the wire is passed through a split taper sleeve, 
which is then driven into the hole in the rail. 


Insulating Joints.—V arious бурев of insulating joints are in 
common use, such as all steel, steel and wood, and all wood joints. 
The wooden joint consists of two heavy oak blocks milled to fit the 
rail, These blocks are bolted to the rails, one on each side; that 
is, the joint is fished with wooden blocks instead of the usual iron 
plates. The rail ends are separated by one or two pieces of } in. 
fibre of the same shape as the rail section. 


General. Adjustment.—In considering the adjustment of a track 
circuit, I will assume that it should be adjusted to shunt, as well as 
to give a clear indication under the worst ballast conditions. This 
would seem to be an unnecessary statement, but I make it advisedly, 
as many track circuits are installed and adjusted to give a clear 
indication when the track is unoccupied, but if the conditions are 
such that they shunt indifferently, track circuiting as a principle is 
criticised. 

The rolling stock, as regards its shunting effect, has previously 
been classified into two groups, the first being engines and trains, 
the second single vehicles. This would imply two classes of track 
eireuits—viz., (1) main line; (2) sidings, station bays, junctions for 

l fouling, or for clearing or for point locking. Fortunately the circuits 
| in the second class would be shorter than those in the first. 

The phrase “ ballast resistance at which the track is adjusted to 
fail" may here be explained as follows: If the ballast resistance 
! falls below the assumed minimum, it is evident that either extra- 
| ordinary weather conditions exist or that there is some fault which 

forms a connection between the rails, su posing, of course, that the 

` section is unoccupied. The minimum ballast resistance is important 

only ава point at which the track potential must be sufficiont to 

cause the relay to pick up its armature, thereby insuring the con- 

tinued working of the circuit. By virtue of the series resistance 

there is a resistance below the assumed minimum of the ballast at 

which the relay will fail to pick up its armature on account of the 
attendant decrease of the track potential. The circuit may be 
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Shunt Resistance in Ohms. 


129 8 4 5 6 7 8 9 10 11 12 
Ballast Resistance in Ohms. 
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The shunt is the most important factor, and we will suppose that 
for a certain class of traffic a definite figure is decided upon. There 
is more than one way of adjustment, but the following method is 
prune of the most satisfactory results. A relay and battery to 

e universally employed are chosen. The length of the circuit 
should be roughly determined by its minimum ballast-resistance per 
1,000 ft. and the adjustment obtained by altering the amount of the 
series resistance. If the series resistance is non adjustable a relay 
should be chosen with its pick-up and drop volts bearing the correct 
relation to the series resistance and battery E.M.F. This, however, 
is a much less flexible method of adjustment. In both methods the 


0:20 


2 adjusted so that this minimum bears a safe and definite relation to = 
the minimum ballast resistance, and ono might say that this is the eds 

point at which the track is adjusted to fail. 8 

The relay has two failing points: the armature pick up and the Ё 


armature drop. The adjustment must be such as to allow the 
armature to pick up with a margin at the minimum ballast resis- 
tance. A shunt, to be effective, must cause the armature to drop. 
It is evident that a shunt of lower resistance is required to drop the 
armature tlian is necessary to prevent it being picked up. In Fig. 1 

e top curve represents the shunt which will prevent the pick up, 
and the bottom that which will cause the drop. 

The diagram is based on the following figures: A ballast mini- 
mum of 6 ohms and a relay having an armature drop point equal 
to one half the pick-up potential. The track is adjusted so that 
the pick up failing point will be reached if the ballast resistance 
should drop to 4 ohms. The relay has a resistance of 4 ohms, a 

ck-up point of 0:2 volt and a drop point of 0'1 volt. With a 

tery potential of 2 volts, a series resistance, including the internal 
resistance of the battery, of 18 ohms would be required. The ends 
of these curves extend indefinitely in both directions, for at the fail- 
18 point the effective shunt would be infinite, and with an infinite 

t resistance it would equal the ballast resistance which would 
cause the relay to fail with the track unoccupied. Curve 1, in Fig. 2, 
ows tha variation of potential due to a varying shunt with a ballast 
dat oe of 6 ohms. Curve 2 shows the variation due to a varying 

Unt with a ballast resistance of 12 ohms. Curve 3 shows the 
potential with & varying ballast ‘resistance, the section being unoc- 


005 
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Ballast or Shunt à v Ohma. 
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relay drop failing point should occur with a ballast resistance as 
close as possible to that of the minimum ballast resistance. Уай. 
cient allowance should, of course, be made for the pick np and the 
margin between the pick up and minimum ballast resistance. The 
virtues of a track having a 4 or 5 ohm minimum are largely lost 
if the relay drop occurs at a ballast resistanes lower than is 1 

The relations between the drop and pick-up failing point b ie 
whereas the margin referred to is a fa:tor within control. Its ЭШ 
be suflicient to make allowances for a ballast resistauce *bX 
below the anticipated minimum, but not great enough to аш 
circhit working under conditions caused by the existence o ; 
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The whole question of the value of the margin required to insure 
uninterrupted operation is one of degree. If an exceptionally low 
resistance between rails exists but seldom, such an occurrence can 
be justly classified as a fault rather than considered as an average 
minimum, thereby greatly increasing the efficiency of the circuit 
from the standpoint of effective shunting. 

Where the conditions of traffic require a long block section and 
the nature of the track is such that it is undesirable to have a long 
track circuit, the section may be cut into two or more circuits, which 
collectively operate the one signal. | 

After the reading of the Paper Mr. Brown showed an interesting 
collection of lantern slides, illustrating various items of automatic 
signalling equipment. 


DISCUSSION. 

Mr. J. SAYERS, in a written communication, remarked that it was a 
pity Mr. Brown had not been more definite as to the means he would 
propose for making dirty, irregularly used tracks as safe and reliable for 
track-circuiting as ordinary clean, well-used rails. Preszmably the 
remedy was simply to cut up the track into more and more sections and 
80 actually to get nearer to a sure and perfectly insulated pair of rails, 
Personally he thought track circuiting must be limited to.rails which 
were in practically constant use, and that absolute reliance could 
not be placed upon any track which might lie idle for several 
hours, especially if these were liable to receive light engines which 
had been standing all night, or similar vehicles. There was also 
the question of sand. Unfortunately this was mostly used at the 
front of starting signale, consequently when a light engine came to a 
stand at a starting signal it was оп the section of line which was most 
likely to have a badly conducting surface, He had known cases of com- 
plete insulation of an engine standing in front of an advance starting 
signal when a lot of sand had been used by a previous engine. Light 
engines were worse than trains in this connection, as there were no wheels 
after them to help clear away the insulating Jayer. He also thought it 
very desirable for some means to be adopted which should render the 
operation of the relays more independent of weather conditions on the 
track. In the event of the use of track circuiting for automatic signallin 
it was particularly desirable that the track controlling the last PORE 
should overlap the next one by the usual space of about 400 yds. This 
had not been done in all cases, and he thought it was a very weak point. 

Mr. H. M. SAYEBS said he could not quite understand Fig. 1. The 
potential between the rails was stated to be from 2 to 5 volts, 3 volts 
usually. Seeing that from 3 to 5 volts was available between the rails, 2 or 
8 watts at any rate would be available for the relay, and since the relay 
was not like a telegraph relay there did not seem any particular reason 
why a relay more certain in action could not be sesured. Mr. Brown had 
said the difference between the drop failing point and the pick up had 
been reduced to nil. This was not, howeyer, explained in the Paper. 
It seemed in any case that a polarised relay was desirable. He asked 
whether Mr. Brown noticed any critical point in the voltage to be main- 
tained between the rails. 

Mr. W. J. THORROWGOOD thought geme objection should be taken to 
the use of the term ‘‘ ballast resistance.” In the track circuit the current 
passed from the battery to the outer rail on to the relay and back through 
the other rail to the battery. Апу current that escaped across the ballast 
without going through the relay was in the nature of a leak. In some 
cases indeed there was no ballast at all. As to the difference of potential 
in storage batteries, it was stated that this might be allowed up to 
10 per cent. There was an economic difference of potential which 
must be decided upon, below which point a variation must not 
take place. As to rail resistance this should be generally negligible. 
Mention had been made of possible interference with the track circuit by 
extraneous currente, On electric railways, of course, precautions had to 
be taken to avoid this; on steam railways such precautions would not 
be so essential, but the track circuit might possibly be affected by 
extraneous currents, especially if the track happened to be in proximity 
to an electric tramway. There was always the liability, at any rate, of 
having & potential up to 7 volts from the tramway. ‘This question of 
interference was rather important, particularly in London. He had known 
of cases where the instruments had been affected by at least 2, and prob- 
ably, 4 volts from an electric tramway in the neighbourhood. Alternating 
current might be used in some districts to overcome this difficulty, but 
the real remedy seemed to lie with the tramway companies to provide 
proper returns. 

Mr. J. T. IRWIN said he was not in favour of the wood-block joint. He 
had seen a wood-blook joint pulled apart on a morning after a cold night 
up to 2} ip. through contraction of the rails, and then close up again 
through expansion. He did not think that the wooden-block joint was 
strong enough for railway work. As to the use of the copper bond, he 
thought that galvanised iron was better than copper, because it was not 
80 liable to accident. 

Mr. F. GILL remarked that he did not see why it should be necessary 
to operate the relay with so small an amount of energy. Was it for 
economy of current? Steam Xe i he would have thought, could 

have afforded to sp2nd current rather liberally if it produced surer results 

and ensured greater safety for passenger trains. As to storage cells, they 
would necessarily require fairly frequent charging. In the States he had 
travelled over mile after mile of railway in sparsely populated country 
with automatic signalling. How did they manage to look after the current 
supply there? He would have thought it necessary to have some system 
by which the cells were kept charged. 

Mr. W. DUDDELL thought that the terms used presented some diffi- 
culty. “ Relay drop," “failing point” and “relay pick-up failing point“ 
were terms to which they were not quite accustomed in this country, One 


speaker had referred to a 7 volt drop along the rails, but it seemed to him 
that a 7 volt drop was quite impossible across the rails, as the drop would 
occur equally on both rails. This was a difficult point to understand. 
Had this disturbance occurred in practice ? 

Mr. J. H. JOHNSON thought that the last word had not been said on 
the track-circuit relay, as it was open to improvement. He thought that 
immersing the relay in oil would be some protection against weather. 

Mr. F. C. RAPHAEL also made a few remarks calling attention to the 
differences beiween the rail joint shown in one of the lantern slides and 
the wooden joint described in the Paper. 

Mr. BROWN, in reply, said tbat the working of the track circuit was 
not materially affected by dirty rails. Of course, rails in sidings, only 
used once or twice in two years and covered with about jin. of scale, 
would have to be allowed for. In the regularly-used tracks the chief 
difficulty they had to contend with was over-sanding by the engine 
drivers. Some drivers seemed to sand as a habit, and often quite un- 
necessarily, As to the use of a small amount of current to operate the 
relay, in track-circuit working on electric railways it was a simple matter 
to supply current to the track circuit; but in long lengths of steam rail- 
ways, where it was necessary to work with primary cells, the avail. 
able current was obviously limited to the output of the cells, which 
was about ү watt, only part of which passed through the relay. 
The use of high power on long stretches of steam railways woutd 
mean heavy cost. As to the definition of ‘‘ ballast resistance," it was 
doubtful whether this could be called a leak. A leak, he thought, 
was something which happened but should not. Ballast resistance was 
constant and always existent, being therefore a definite source of loss, 
With regard to the terms used, ‹‹ ballast resistance,” relay drop," failing 
point and similar terms had been handed down from father to son. Rail 
resistance did not affect the operation of the circuit to any extent when 
the rails were properly bonded. Some circuits had a high rail resistance 
because they were installed economically in the way of bonds. Bonding 
was an important matter in track-circuit working. He preferred copper 
bonds. Bad conditions with the use of copper bonds were largely a ques- 
tion of how they were used. If properly installed he had never noticed any 
serious defect. As to extraneous currents, this was a serious point with 
which they had to deal. Electric trams were the principal offenders. He 
thought the time would come when some syatem which was not affected 
by extraneous currents would have to be adopted on steam railways. As 
to the wooden joint, he thought this was a debatable point. Such joints 
had always given him perfect satisfaction. 


NEW TYPE OF CONDENSER FOR HIGH YOLTAGES. 


A new type of condenser which is suited to a number of practical 
чүү for which condensers constructed оп. the methods 
hitherto generally employed have proved unreliable has recently 
been brought out by the Société Général des Condensateurs de 
Fribourg. The condensers are described in a recent issue of 
l'Industrie Electrique and were exhibited at the Milan Exhibition. 
The design is the outcome of experiments extending over some 
two years by M. Moscicki who early realised that the difficulties 
which existed in the construction of satisfactory condensers depended 
not only on the nature of the material employed as a dielectric, but 
also on the form of the apparatus. He showed that the usual simple 
flat sheets employed possessed great disadvantages on account of the 
erowding up, so to speak, of the lines of force at the edges of the 
plates where perforations frequently took place. An obvious way 
of getting over this difficulty was to thicken the dielectric at the 
edges of the plates. This was, of course, impossible in the case of 
flat plates, so a tubular form was adopted, consisting of a glass tube 
with thin walls, thickened at the neck and closed end, as shown in 
Fig. 1, the coatings being of silver, chemically deposited on the glass. 

By this means it wae found that the working portion of the di- 
electric could be made much thinner to withstand the same voltage 
than if the dielectric at the edges of the coatings was not thickened. 
For example, a tube with walls 0:5 mm., suitably thickened at 
the ends, will successfully withstand pressures up to 67,000 volts ; 
whereas without thickening it would break down at the edges of the 
coatings at about 11,700 volts. | 

А long series of experiments led to the conclusion that the break - 
down voltage of the thin portion was sensibly proportional to the 
thickness of the glass, but the breakdown voltage of the portions at 
the edges of the coating appeared to vary as the square of the thick- 
ness of the dielectric. As the capacity is approximately inversely pro- 
portional to the thickness, it is seen that this form of construction 
possesses great advantages for high voltages, as it is only the neck 
which has to be thickened in proportion to the square of the voltage, 
instead of the whole surface as in the case of fiat condensers. In 
apparatus for high voltages, therefore, the cost per kilovolt- 
ampere which can be absorbed does not increase in proportion to the 
voltage. The tubular form is also, of course, far easier to keep cool 
than is a condenser with a number of flat plates. 

The general construction is shown in Fig. 1. The glass tube T 
for one unit is shown separately, thickened at the neck c and at the 
base to about four times the thickness of the central portion. The 
coatings as mentioned above are of thin silver films chemically 
deposited on the glass, the outer silvering being covered with & pro- 
tective coating of copper. A corrugated insulator, I, cemented to 
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THE ELECTROLYTIC DETECTOR.* 


BY H. ARMAGNAT. 


Apart from the Schaefer plate and other anti-coherers, the de- 
tector described by Capt. Ferrié in 1900 was the first of the electro- 
lytic kind. It consisted of a kind of voltameter formed by a very 
fine wire barely touching the liquid and another electrode in the 
thape of a plate. In modern electrolytic coherers the fine wire is 
of platinum fused into a glass tube, from the lower end of which it 
projects very slightly. The other electrode is a thick platinum 
wire. Both are immersed in some highly- oonduoting electrolyte. 
Ferrié’s explanation is that the cell acts as a kind of current valve, 
which only allows a current to pass when it proceeds from the 
larger to the smaller electrode, unless the p e of the current is 
facilitated by the impact of electric waves. en a battery fur- 
nishing an E.M.F. of 1 to 2 volts is connected so as to send a cur- 
rent from the smaller to the larger electrode the current is very 
feeble, unless electric waves are passing. The latter apparently 
tear up the polarisation layer at the small electrode and enable the 
current to pass freely. | 

The author determined the “ critical tension“ of such a detector 
or electrolytic condenser by placing it in circuit with a galvanometer 
and a potentiometer, so that the E.M.F. applied vo the circuit 
could be altered at will. | 


Deviations of the Galvanometer. 


1 2 3 Volle. 
Differences of Potential. 


Fic. 1, 


'The currents thus obtained are shown in terms of the E.M.F. for 
four different detectors iu the diagram (Fig. 1) No. 1 was formed 
of platinum wires immersed in & mixture of potassium bichromate 
and dilute sulphuric acid. If the diameter of the anode wire is 
reduced from 0:5 mm. to 0'1 mm. the critical tension is increased 
(No. 2). On further substituting sulphuric acid of density 1:25 for 
former electrolyte, curve 8 is obtained, and if, with the new electro- 
lyte, both wires are given a diameter of 0*1 mm., curve 4 is obtained. 
To obtain concordant results, & resistanoe of 800,000 ohms must 
be inserted in the circuit. The currents amount to only a few 
micro-amperes. In all the curves except 1 there is no current 
until à minimum E. M. F., e, has been passed. On reversing the 
cell, the minimum E. M. F. is в, which has generally a different 
value. 

If a sine current with an E.M.F. equal to us sin оѓ is applied to 
the system no current will pass until 

u, sin ш 0+ E =е,, 
and none in the opposite direction until 
Up sin « 0' — Ke’, 


g, where E is the E. M. F. of the auxiliary cell and Ө and 6’ are reckoned 
3e | from the origin of each phase. The current will cease for a time, 
ir Өү, such that 0,» g^ where T is the complete period. 
y | 
»f If u, is very large in comparison with E, e, and e, the times 
эв | 0 and 0 become zero, and the current becomes 
n Е е-е, 
IRT R 
which tends to a limit. , , 

If, on the other hand, uo is very small, and if E is of the same 
n | order of magnitude as e, and c's, the current is always zero in the 
т | negative phase; Ө is very small and positive if Е < с, negative 
ie | if E eh, and the current becomes 
n- J= Mo " n- Cu. 
ts tR 21 


— — ͤ 3— — — - 


* Abstracted from the Journal de Dhysique, November, 1906. 
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Under these conditions if E < eo the current will be zero until 
E- eo 
= Uo = —— 


2 ; 
and if E >e, for uo 0, the galvanometer will indicate a current 


Е-е 
= R 0. 


E - e, 


2 


There will be no variation of this current until 0 7 


These results may be represented graphically by Fig. 2. 

For the positive Saas the current passes all the time marked by 
the shaded portion of the curve. For the negative phase, during the 
time marked by the double shading, and the quantity indicated by the 
galvanometer at each period is represented by the area of the region 
where the shading is simple. | 

Maximum sensitiveness is therefore attained when Eze, Ex- 
periment shows that e, must be slightly exceeded, and this is 
evidently connected with tho uncertainty of the function I-/(e) 
near the origin. 


The glass surfaces used in these experiments were prepared by 
fixing a sheet of tinfoil over a piece of ordinary window glass about 


30 cm. square by means of shellac. Parallel cuts were then made on 
the surface at & distance of about 2 mm., and alternate strips were 
removed, forming a grid. 


Let the grid be connected up in series with a galvanometer and 


suitable E.M.F., say 100 volts. The current will assume а definite 
value and will then fall, more or less rapidly at first, but at a 
gradually decreasing rate, until a fairly steady but relatively small 
value is attained. This apparently steady value is in reality not 
constant. | З 
stage the time-current curve is almost parallel to the time axis. If, 


The current undoubtedly slowly falls, though at this 


however, Goring the 7 of transition the current through the 
grid be reversed, it wi | 

will begin more or less slowly to further increase in amount, the 
duration of the first stage and the rapidity of rising depending on 
the E.M.F., the previous history of the 
state of the surrounding air. The initial value on reversal also 
depends on these conditions. 


assume a new value greater than before, and 
grid and on the hygrometric 


attempting to explain this phenomenon two suggestions pre- 


sented themselves, and are as follows :— 


(1) The fact that glass is hygroscopic leads us to p Le ah 
moisture 


what current does flow is conducted across by the film o 
on the surface, possibly containing salts dissolved out of the glass. 
Taking a section of the grid perpendicular to. the strips, the initial 
atate before a current flows will be when the moisture lies evenly 
dispersed over the surface. If, now, the current be switched on, it 
is possible that a species of electric endosmosis takes place whereby 
water is heaped up at, say, the positive terminal while it shrinks 
away from the other. The heaping up of the water would cause 
an increase in resistance owing to the departure from uniform 


Fia. 2 


In practice, as long as the auxiliary E.M.F., E, is such that the 
galvanometer employed is freely deflected without the alternating 
current, there is no advantage in increasing it. 

The electrolytic detector furnishes а very convenient method for 
detecting very small alternating differences of potential, and MM. 
Ferrié and Carpentier have thought of applying it to all null 
methods for measuring polarisable resistances, small inductances, 
amall capacities and the like. It is Kohlrausch’s method visualised. 


— . — —— НЕЕ НЕЕ 


LEAKAGE CURRENTS IN THE MOISTURE CON- 
DENSED ON GLASS SURFACES.” 


BY PROF, F. T. TROUTON, F. R. S., AND С. SEARLE. 


The leakage currents over the surfaces of non-conductors ex- 
posed to ordinary atmospheric conditions behave often in a most 
perplexing way. The current is not only very different on different 
occasions, but in addition may be very different on the same occasion 
according to the direction it is applied. This latter effect was ex- 
hibited by one of us to the Physical Society during last session, 
when it was shown that the current may be many times greater 
when sent in one direction over the surface of glass, than when sent 
. in the other. It was found, indeed, possible to produce a resistance 

which had the value of about 2 х 105 ohms in one direction, but of 
10° ohms for currents in the other direction. 

That the change in resistance, observed, on reversal cannot be 
explained by the usual back E.M.F. of chemical decomposition is 
proved by the effect appearing with differences of potential ranging 
up to as much as 3,090 volts. The effect was observed to be very 
sensitive to changes in the hygrometric state of the atmosphere, as 
well as to be dependent on the length of time for which the current 
was allowed to run before reversal. 

The general character of the phenomenon is as follows: On a 
difference of potential being continuously applied across a surface, 
say of glass, between two metallic electrodes, the current is observed 
to gradually diminish with time. In addition, if the current is 
reversed at any moment during the interval, it is found to be 
different from the direct current—sometimes being as much as 
six or seven times greater than the direct current. The exact ratio 
of the currents for any given hygrometric state depends on the 
length of time the current has been allowed to run before reversal. 

With the view of elucidating the requirements necessary for the 
appearance of these sensitive conditions of the surface, it was 
thought advisable to investigate the following three points: (1) The 
rate at which the direct current diminishes with time ; (2) the law 
conecting the value of the initial current with the hygometric state 
of the surrounding air; and (3) if in any given condition of sensi- 


tiveness Ohm's law holds for currents sent in either direction over 
the surface. 


i Abstracted from the Phil. Mag. m 


be brought about. 
would reduce the oxide, and thus diminish the resistance, and con- 
sequently the current would increase in amount. A difficulty in 
this second hypothesis is the rapidity under some circumstances 
with which the reduction must be effected; for with even a dead- 
beat galvanometer the current is often several times the direct 
value on reversal. 


Ф 170 


Current in Amps. x1 
388888888 8 


10 
Time in minutes. 
Fic, 1.—FalL or CURRENT WITH TIME. 


cross-section of the conducting film. If this current be now reversed 


water falls on one side and rises at the other. This would cause & 


diminution in resistance in the first instance, but subsequently an 
increase. Thus, on reversal the current would, as observed, com- 
mence by rising, while finally falling in amount. (2) An elec- 
trolytic action may occur in which sufficient oxygen 1s released to 
produce a sensible covering of oxide, at least in the case of tin. 


In this way & very considerable increase in the resistance may 
On reversal of the current the hydrogen evolved 


The time-rate of change of the current was experimentally deter- 


mined and compared with that deduced from the second hypothesis. 


It was found that the calculated curve fitted the experimentally 
determined points with a fair accuracy, as shown in Fig. 1. 


2 Experiments were made to determine how the initial value of 
the current varied with the hygrometric state of the atmosphere. 


For this purpose a tin box was constructed in which the hygro- 
metric state could be varied by the introduction of certain quantities 
of water. А 
To measure the hygrometric state inside the box the dew-point 
method was used. Soldered in the top of the box was & thin hollow 
cylinder of polished brass through which water at varying tempera: 
tures could be passed. The temperature at which dew was formed 
and the temperature of the air in the box determines the dew-point. 
A definite quantity of water was inserted in the box overnight. 
The next morning the dew-point was carefully determined and the 
initial current measured. Water was again placed in the box, an 
soon. The mode of procedure adopted was to determine the dew- 
point roughly with ice-cooled water, then to take water at a tem- 
perature rather greater than this dew-point and pass it through the 
cylinder. If no dew appeared a further quantity of water one-tent 
of a degree cooler was taken, and the process repeated, and so 00. 
Tne galvanometer used was adjusted to read to 10°* amperes and an 
E.M.F. of 110 volts was used throughout the determinations. 
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To get small values of H, the hygrometric state, the box was first 
dried with phosphorus pentoxide until no current was detected 
with the galvanometer adjusted as above, and then the necessary 
water introduced. Some of the results are plotted in Fig. 2. 

No simple relation was found for this curve. It is possible, how- 
ever, that a knowledge of the relation between the surface density 
of condensed moisture on glass and the hygrometric state may 
throw light on it. 

Attempts were made in two ways to detect a movement of mois- 
ture on the glass surface under the influence of the current. 

The first method tried was to observe if any change occurred in 
the polarising angle for light due to the film of moisture altering in 
thickness at the electrodes under the action of the current. 

For this purpose the light from a sodium flame was reflected at 
the polarising angle from the glass of the grid. This was viewed 
through a crossed nicol. If any motion of the water took place so 
as to bare the glass the angle of polarisation should alter. No such 
effect was observed. 


Hygrometric Slate (н). 


10,000 90,00 80,000 
Current in Amzs. x 10-7, 


Fra. 2.—Cunvg CONNECTING CURRENT AND HrROMRTRIC STATE. 


40,000 


The second method depended on the relative alteration in path 
of two interfering beams of light. If the rays are arranged to pass 
through the grid, one near, say, the positive electrode and the other 
near the negative, then, on putting the current on, a change in path 
should be observed. In this case, also, no effect was found to 
occur. The occurrence of the great differences in value of the cur- 
rents obtained on reversal might be due, as some have supposed,* 
to a back E. M. F. comparable in amount with the impressed P.D. 
With a view of tracing this out, experiments were undertaken to 
determine the relation between E and e. Various E.M.F.s were 
applied to a grid and the corresponding currents observed. 

Two hundred small accumulator cells were used and were arranged 
80 that 400, 850, 800, &c., down to 50 volts could be quickly switched 
on to the grid. The results are plotted in Fig. 8. The first six 


Current in Ampex 3-3 х 10 5, 


250 


Fic, 8,—Curves CoxNECTING CunnENT AND Іхргез:Ер E. M. F. 


curves were obtained one after the other by switching on the cells 
always in the above order. The resistance is seen to increase slowly 
from curve to curve. This could not be prevented. But there is 
also, apart from this, a greater resistance, or ratio of E/C, shown 
for the smaller currents along any one curve. 

To further test this result, the cells were now applied in the 
reverse order, so that, as the resistance on the whole is creeping up, 
the alteration in sensitiveness would act in the opposite direction 
to the effect of this departure from Ohm's law. Curves VII. and 
VIII. so obtained confim the sign of the departure from linearity, 
915 show that within the range of the voltages used the ratio of 

iC diminishes as the current increases. 

, Some further determinations are given, obtained with the direc- 
on of the current reversed—curves IX., X. and XI. Here the 


* The Electrician, Vol, LVL, p. 952. 


condition of sensitiveness is rapidly altering so that the departure 
from Ohm's law is masked to а large extent. It will be seen, how- 
ever, that the curves are all convex to the E.M.F. axis, as they 
should be were the resistance to alter as supposed. Curve XII. was 
obtained with the cells reversed, but the order of application was 
that originally used. It is also in general agreement with the others. 

It is obvious from the trend of the curves that the supposition of 
a large, back E. M. F. of constant value is geometrically inapplicable, 
quite apart from the question of how to account chemically or 
otherwise for опе of such a large amount as that required to explain 
the reversal effects, and from the fact that the usual 1:4 volts are 
always observable. It thus appears to be necessary to fall back on 
the supposition of a variable resistance. 

Several independent effects might conspire to cause this diminu- 
tion in resistance at higher voltages: (1) If the resistance is, as 
above suggested, nearly all in a film of oxide on the metal, the 
heating by the larger current might sensibly reduce its resistance. 
It is true the heat generated is a very small quantity (about 0:00002 
calorie per centimetre run of the metal electrode); but then the 
thickness of the oxide is correspondingly minute. (2) There may be 
an increased transference by osmosis of liquid produced by the 
larger currents, which, flooding over the oxide, causes the electrode 
to present a larger surface for the current. (8) Minute discharges of 
the nature of “sparks " may occur intermittently over the oxide 
and be more pronounced with high voltages. This discharge super- 
added to the ordinary current would cause the apparent reduction 
in resistance. Apart from these effects the experiments suggest 
that there may be a true want of constancy in the ohmic resistance 
of the surface layers of liquids, and that it might be desirable to 
carefully examine for such an effect with very thin soap films. 


CORRESPONDENCE. 


TRANSFORMER MEASUREMENTS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: I have followed with extreme interest the discussion 
started by Dr. Drysdale which has taken place in your 
columns on the above subject. I feel particularly gratified 
that the matter has at last received adequate notice, since we 
have for a long time past been endeavouring to educate up 
both the consulting engineer and the switchboard maker in 
the way they should go, but, it is to be feared, with no very 
great success. | | 

Two examples may be given of the sort of objections which 
have to be met. Messrs. A require а three-phase wattmeter 
“to work off their own current and potential transformers, in 
conjunction with ammeters, a voltmeter, and an automatic 
switch,” and ask what accuracy we are prepared to guarantee. 
Our reply is, of course, that the accuracy of the instrument per 
se is so-and-so, but that the accuracy of the combination 
depends on the suitability of the transformers for their work, 
and that we should prefer to provide, at any rate, the current 
transformers ourselves, these having about 1,600 primary 
ampere-turns with ample iron circuits and negligible magnetic 
leakage. To this Messra. A reply that the transformers they 
propose using have 300 ampere-turns, and they add, we havo 
never received any complaints." | 

Again, in reply to а tuggestion of ours that а certain trans- 
former used in conjunction with a wattmeter was rot up to 
the work imposed upon it, Messrs. B (one of the most impor- 
tant firms in the country, be it noted) informed us that they 
invariably used precisely the same transformers for ammeters 
as for wattmeters, and that they seemed to work all right." 

Now that circuit-breakers worked off tripping coils are 
coming more and more into use, it is increasingly common for 
switchboard makers to suggest running these coils off the 
same transformers asthe wattmeters. Nothing could be more 
unsatisfactory. Not only have the tripping coils a high resis- 
tance and self-induction, but the latter is very largely depen- 
dent upon the position of the regulating armature. A vay 
well-known firm recently sent in a current transformer to which 
a wattmeter was to be adjusted, together with a tripping coil 
supplied by themselves. On test, it was found bs the 
secondary current varied more than 10 per cent. according ^ 
the position of the adjustable armature of the tripping coil. 
How any accuracy can be expected of such combinations as 
these— which must not be regarded as in any way unusual--it 
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is difficult to see, and it cannot be too strongly impressed upon 
that such 


things as tripping coils should not be worked off the same 
transformers as wattmeters, whether of the indicating or inte- 


those responsible for the design of switchboards, 


grating variety. The case of ammeters is, of course, different, 


since phase displacements are without effect, and ratio errors 


can be allowed for in calibration. 
A remark of Dr. Garrard’s in your issue of December 28th 
is well worth pani 
‘Tt seems to have been thought by many makers that any 


kind of a combination of 200 or 300 ampere-turns primary on 
one leg of a core with a similar secondary winding on the 
other leg, with vast magnetic leakage and as many faults of 


design as could well be crowded in, would do for the purpose. 
Such designs are put forth by reputable makers for use even 
with ‘standard ’ wattmeters." 

All that Dr. Garrard here says I can thoroughly endorse, 
but I cannot agree with him when he says: The magnetising 
current error becomes of special importance with three-phase 
wattmeters, as, in these, one of the phases in the meter is 
generally working at a rather low power factor.” I presume 
that Dr. Garrard alludes to the case of three-phase measure- 
ments by the two-wattmeter method, or what comes to the 
same thing by means of a double- movement wattmeter. It is 


true that the lag on one of the instruments is always 30 deg. 


greater than that of the main current, but at the same time, 
the lag on the other is 30 deg. less, and since the total power 
is given by the sum of the two wattmeter readings, it follows 
that the greater the phase displacement the smaller the influ- 
ence of that particular instrument on the result. 

This is clearly shown in the following table, from which it 
will be seen that the error on a three-phase circuit is actually 
less than that on а single phase. As the contrary has been 
often stated, it may be well to point this out. A balanced 
load is here assumed, and a transformer phase error of 1 deg. :— 


Angle of lag of main Percentage error. 


Power factor. 


current. | Three phase. | Single phase. 
0 1:0 0 | 0 
20 0:94 0:62 0:6 
40 0:77 1:43 | 145 
60 05 | |: 9:9 8:0 
80 0:17 | 03 10:0 
90 0 | 0 © 


In these days of standardisation would it not be possible to 
draw up a standard specification as to performance, permissible 
ratio variation, phase displacement, and so forth, to the end 
that, on the one hand, the cheap and nasty instrument 
transformer might be eliminated, and, on the other, that con- 
sultants might be induced to give up specifying 6,600 volt 
watt-hour meters to be accurate to within 0:1 per cent., as was 
recently done ?—Y ours, &c., KEN ELM EDGCUMBE. 

87, W Westminster, S. W., ; 

an. 1. 


OSCILLATION VALVE OR AUDION. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: In his letter published in your issue of Dec. 28th in reply 
to mine of Nov. 30th last Dr. De Forest seems to have com- 
mitted the common mistake of failing to verify his references. 
If he had consulted the original Paper of Elster and Geitel 
published in Wiedemann’s Annalen for 1882, to which work he 
makes reference, he would have seen that its title is “ Ueber 
die Electricität der Flamme," and that it has nothing what- 
ever in it which anticipates my subsequent invention of an 
oscillation valve for high frequency currents. Even the Papers 
published by the same authors in 1883, 1884 and 1885 are 
concerned only with the generation of electric charges by 
glowing bodies. It is true that in 1887 they published a Paper, 
“Ueber die Electrisirung der Gase durch glühende Körper,“ 
in which an apparatus is described consisting of a glass bulb 
having a platinum wire electrically heated sealed across it 
and an insulated plate contained in it, but there is not a word 
in this Paper, as far as I can see, about the use of a carbon 
filament or its employment in a rectifying valve, far less, of 
course, as a wireless telegraphic receiver. I showed in 1890 


that the emission of negative electricity from platinum, even 
highly incandescent, was vastly less than that from carbon. 
Not until 1889 did Elster and Geitel investigate the electric 
discharge from glowing carbon filaments. Meanwhile my 
experiments were begun in 1887 and 1888, and in December, 
1889, I sent to the Royal Society a Paper on *' Electric Dis- 
charge between Electrodes at different Temperatures" (Proc. 
Roy. Soc., Vol. XLVII., 1890), in which the unilateral con. 
ductivity of the space between the carbon filament of a glow 
lamp and a cool metal plate included in the bulb and carried 
on & third terminal was investigated and described. Mention 
was made, however, by me at that time of the previous 
work of Goldstein, to whom, with Hittorf, is due our know- 
ledge that the heating of the cathode facilitates the dis. 
charge of electricity in a vacuum tube. A reference to 
my Paper will also show that in some of the experiments 
I inserted in the circuit external to the lamp connecting the 
plate and filament a battery and current detector. Also, I 
suggested the use of such a device as a rectifier of alternating 
currents. These experiments were exhibited by me in a 
lecture at the Royal Institution On the Physics of an 
Electric Lamp” early in 1890 and in great detail to the 
Physical Society in 1896 (Phil. Mag., July, 1896). When, 
therefore, Dr. De Forest writes that, German investigators had 
in 1882 illustrated the device used by me eight years after- 
wards, and refers to my *'rediscovery " of it in 1890, he is not 
only inaccurate in his dates and statements, but having regard 
to the number of new facts brought forward by me, his adorn- 
ment of the word rediscovery with inverted commas seems an 
unnecessary slight. Again, he implies that Dr. Wehnelt pre- 
ceded me in 1908 in an application of such à vacuum valve asa 
receiver in wireless telegraphy. I have before me as І write 
Dr. Wehnelt's published Papers on the discharge of negative 
ions from glowing oxides, and the only mention I can find in 
them of the application of a vacuum valve in wireless tele- 
graphy is in a Paper entitled Ein Elektrisches Ventilrohr," 
published in September, 1905, 10 months later than my appli- 
cation for a British patent, No. 24,850 of 1904, for the tele- 
graphic valve, and seven months after the date of publication 
of my Paper On the Conversion of Electrical Oscillations 
into Continuous Currents by Means of a Vacuum Valve" 
(Proc. Roy. Soc., January, 1905). In these publications I 
described the use as a detector for wireless telegraphy of a 
carbon filament glow lamp having a plate or plates sealed into 
the bulb and a circuit connecting the plate and|filament outside 
the lamp, and I gave curves showing the relation of the current 
across the inter space to the applied voltage which do not 
show any definite lower limit of 20 or 30 volts for conduction 
to take place. | 

In referring to my receiver as a laboratory curiosity Dr. De 
Forest is clearly unaware of what has been done with it as a 
telegraphic receiver. | 

Whatever theories he may devise as to its action or increased 
sensitiveness, due to the use of a telephone and battery rather 
than galvanometer in the outer circuit, he can only escape the 
charge of making use of my invention by giving a definite 
reference, chapter and verse, to some publication prior to 
mine, in which the use of a carbon filament glow lamp 
having a plate or conductor enclosed in the bulb aud a 
circuit outside the lamp, including a current detector, was 
described with special reference to its use as a receiver for wire- 
less telegraphy. This particular application was not announced 
by Dr. Wehnelt, Dr. De Forest himself or anyone else until 
after I had made it known. Even if changes are made in the 
manner of using it, I submit that the appliance itself is due to 
me, and the broad last claim granted to me in my United 
States specification upholds this contention.— Yours, &c., 


University College, | 
The University of London, Dec. 99. J. А. FLEMING. . 


THE VICTORIA FALLS POWER SCHEME AND 
ELECTROTHERMAL STORAGE. 
TO THE EDITOR OF THE ELECTRICIAN. 
SIR: In reply to your remarks upon the letter you were 


good enough to insert in your issue of December 21st, as І 
understand the matter, and I feel sure that you will agree with 
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me, the great source of loss in steam-driven plant, which I pre- 
sume you refer to, is the fact that you are obliged to lock up 
such a large proportion of the energy ip the latent heat of the 
steam. Even with the very high vacua employed with steam 
turbines and the largely increased return of the heat energy 
cid delivered t» the steam that is obtained from the 
high vacua, the steam when finally passed to the condenser is 
still steam, and still holds in the neighbourhood of 1,000 heat 
units in every pound. In the scheme which I proposed it was 
not intended that steam should be generated by the heat 
delivered from the electric current. The energy of the electric 
current would be employed to heat bodies of water which would 
afterwards be employed in boilers in the usual way, and as a steam 
plant is part of the Victoria Falls Power Co. s scheme, I make out 
that it is perfectly practicable, though details will necessarily 
have to be worked out, as in so man y Other cases. As you are 
aware, the efficiency of electrical heating plant is very high. 
It is claimed by makers to be very little short of 100 per cent., 
and unless a portion of the electrical energy is converted into 
some other form, of which we have at present no cognisance, 
it should be 100 per cent. less any losses by radiation, &c. I 
submit also that the suggested arrangement is on all fours 
with that of Mr. Druitt Halpin. In Halpin’s system you have 
steam being generated in your boilers at a constant rate, and 
being used at a variable rate, and the surplus is stored by heating 
water. In the Victoria Falls andsimilarschemes, you would pre- 
sumably have current coming over at a constant rate, while the 
demands are variable, and in my proposal you would utilise the 
surplus to heat bodies of water that would afterwards be used for 
raising steam. Steam can be raised directly by the aid of the 
heat from the current, and it would doubtless be a convenience 
In certain cases to do so, but every such conversion would mean 
a loss of efficiency. You will hardly expect me to go further 
into details, but I may mention that an examination of the 
question will show that economies in various directions are 
possible. One may be menti ned viz , that if the current 
can be delivered on the Rand at a pressure of 150,000 volts, 
it can be delivered also to tho water-heating appliances at 
that pressure. I may, perhaps, remind you that I have on 
several occasions assumed the somewhat dangerous róle of the 
prophet during the last 25 years, and that in a great many 
instances my prophecies have been fulfilled, often by the men 
who had declared them impossible and impracticable. I hope 
lo see the Editor of The Electrician enginecring a plant before 
Very many years have passed in which electrothermal storage 
plays An important part. I should mention, also, that the 
figare in my letter should bo 20,000 H. P., and not 50,000 H. p. 
It does not affect the principle of conversion, but it does affect 
the working out of the details of the scheme. — Yours, &c., 


Bath, Jan. 1. Ѕүрмкү F. WALKER. 


[We appreciate the good wishes of Mr. Walker, but we fear 
that We must continue to disagree with him until his prophecy 
ìs realised. We were under the impression that the comparison 
in one betweon olectric heating and the hydraulic accumu- 
ator method, for it is not the intention of the Victoria Falls 
Power Co., us far ag we can say without being prophetic, to 
10 the steam station at work. Of course, if steam plant is 

9 be used in any case, the thermodynamic efficiency does not 
D Into the question, and electric heating in some form 
we Y be used, though we fancy that an insurance company 
du shudder at the thought of applying 150,000 volts 

irectly to the heaters. —Ep, E.) 


the Couneil, and that other and further provision should be made for 
electrical undertakings in London and in the connties of Kent and Essex. 
The estimated apita expenditure is put at £4,500,000, but it is not pro- 
posed to expen more than £800,000 before Sept. 80, 1908. Clause 9 
sets out the area of supply as follows: (a) County of London; (b) 
boroughs of West and East Ham, the urban districts of Barking Town, 
Chingford, Grays Thurrock, Ilford, Leyton, Romford, Waltham Holy 
Cross, Walthamstow, Wanstead, and Woodford, and parts of rural districts 
of Romford and Orsett (Essex); (c) boroughs of Bromley and Gravesend 
urban districts of Beckenham, Bexley, Chislehurst, Dartford, Erith, Foots 
Cray, Northfleet and Penge, parts of rural district of Bromley and Dart. 


and Coombe and part of rural district of Croydon (Surrey); and (e) 
boroughs of Ealing and Hornsey and {the urban districts of Acton, 
Brentford, Chiswick, Edmonton, Enfield, Finchley, Friern Barnet, Hendon, 
Southgate, Tottenham, Willesden and Wood Green (Middlesex). The 
Council are only to be entitled to supply electrical energy to autho- 
rised undertakers and to persons requiring a supply for power. The 
supply to any authorised undertaker may b3 used for any public or 
private purpose, and that supplied to any person for power may be used 
by such person for lighting any premises on any part of which the power 
is utilised, provided that the energy used for lighting (except by consent 
in writing) shall not exceed 20 per cent. of the total amount of elec- 
tricity supplied. Supply is prohibited in any area forming part of an 
area in which any authorised distributor is authorised as before-mentioned 
to afford a general supply without the consent of the distributor, bat 
such consent is not to be unreasonably refused or withheld. Any ques- 
tion arising on this point it is proposed should be determined by the 
Board of Trade, and the refusal is to be deemed unreasonable when the 
authorised distributor is not willing and in a position to give the requisite 
supply upon reasonable terms and within a reasonable time, Any elec- 
trical inspector appointed under the bill is empowered to enter and inspect 
any premises within the area of an authorised distributor in order to 
ascertain whether these provisions are duly observed. Seo. 11 confers 
power on the Oouncil to furnish electrical energy to authorised 
distributors, the latter having to serve notice specifying the point 
or points at which such supply is required and to enter into 
& written contract with the Council for seven years. The Council 
also propose to give a supply to avy person (other than the autho- 
1ised distributor) upon his entering into a contract for seven yeara. 
Should the Council fail to supply an authorised undertaker they are 
liable to a penalty of £10 a day, except under certain conditions, "The 
supply is also to be given to any company owning or working railway, tram- 
way, canal, &o., for use outside the area given. Twelve monthe’ notice ot 
discontinuance of supply is asked for. Part III. of the bill secka powers for 
acquiring lands for generating stations. Part IV. seeks powers for the 
transfer o undertakings of local authorities in the county, while Part V. 
of the bill deals with finance. The provision of the £4,500,000 required 
for the undertaking is to be raised by the creation and issue of Con- 
solidated Stock or by the Consolidated Loans Fund, and in other ways 
under the Council's acts regulating the raising of money. It is also 
sought to give power to borrow for purposes of local undertakings, while 
separate accounts are proposed to be kept of all receipts and expenses in 
respect of the undertaking, distinguishing revenue from capital. Any 
deficiency of revenue not made good out of any reserva fund which 
may be established under the provisions of the bill are to be made 
good out of the county rate, and any deficiency so made good will be 
repaid out of the surplus revenue over expenses in subsequent years, 
The sixth part of the bill is of a miscellaneous nature. One clause 
empowers the Council to expend money on wiring and fitting apparatus 
and motors on consumers’ or prospective consumers’ premises, but manu- 
facture of fittings or apparatus is not authorised. Another section gives 
power to the Board of Trade, on the application of the Council, to 
appoint one or more competent and impartial person or persons for 
electric inspection. Of the three schedules, the second deals with 
charges to be made by the Council For the authorised distributor 
the charge will be: (a) For а supply of E.H.P. alternating current at the 
pressure of the primary transmission system at £3. 158. per annum per 
kilowatt of themaximum power required to be supplied, and in addition 
0˙22d. per unit for all units supplied to such consumer; (b) for a trans- 
formed supply of alternating current at £4. 7s. 6d. per annum per 
kilowatt of the maximum power required to be supplied, and in addition 
0:25d. per unit; (c) for direct current at £5. 12s. 6d. per annum per 
kilowatt of the maximum power required to be supplied, and in addition 
0:27d. per unit. 

For any other person the charge will be: (a) For a transformed supply 
of alternating current £5. 5s. per annum per kilowatt of the maximum 
power required and 0:8d. per unit; (b) for direct current at £6. 153. per 


——їїїї—ї——“- annum per kilowatt of the maximum power required and 0:33d. per unit. 

The London Electric Supply Bill seeks to make further provisions with 

E LECTRICAL SCHEMES IN THE 1907 SESSION OF | respect to the supply of electrical energy in the metropolis and surrounding 
districts. Power is sought for an amalgamation between 14 companies 

PARLIAMENT. (these were given on page 429 of our last issue) with a capital expended of 


upwards of £18,000,000. Provision is made for entering into agreements 
with one another for mutual assistance, including the giving and tsking 
of a supply of electrical energy and the distribution and карру 0 
energy во taken; the construction of new, enlarged or exten В 

stations; the laying and maintenance of mains, cables, and n or 
connecting generating stations together ; the management and ore 
of the generating stations and any part or parts of the кшк ип = 
takings of the contracting companies. Sec. 5 provides that a person 
shall not be entitled to demand or to continue to receive from any com 

pany a supply of electricity for any p:emis*s which have elestrical energy 


Bee ks below the chief features of the electric power schemes 


London area and th i : ] 
arliament in the 1907 ссе со which will come before 


T LONDON ELECTRIC POWER SCHEMES, 
on County Council (Eleetrio S 7 
pow stro Supply) Bill proposes to confer 
ti ese ш London County Council with respect 57 ihe mappi of elec- 
бу in the Administrative County of London and neig bouring 
Powers of the local authorities are asked to be transferred to 


i lied from any other source, unless the PROVINCIAL ELECTRI 
Lasagne] Pih the . Pus а minimum annual sum as North Metropolitan Electric Power Supply Bill asks for further powers 


ү» : i of supply within their area, also for authority to take land at Chipping 
will give а reasonable return on capite expenditure, Buch sume made PPY at Edmonton, and for authority to issue share warrants and 


ined by arbitration in default of a reement. Provision is made Barnet an 
tor the establishment of a joint committee ol the companies, to be known certificates of debenture stock to bearer. — Ж TW 
as. The London Electrical Со.в' Joint Committee,” which will take over, Somerset and District Electric Power Bill asks for an extension of time 
control and manage the works of the supply companies. Provision | for the erection of generating stations, &o., also for p to purchase 
ig further made for the appointment of a standing arbitrator, and | lands by agreement, to take transfers of electricity un ertakings, &2. 
agreements may o a ш оп hos Joint оше, апа nm 

the companies. Avy London elec su company will be at any 

time within three pits after the establishment of the сое allowed ELECTRIC LIGHTING PROYISIONAL ORDERS. 

to become a party to the agreement, and be represented on the Joint Este 

committee on the same basis as an original party to the agree- During October and November we gave particulars of the 


mus ain i hee А of 1 rg n P Калың notices of intention to apply for Provisional Electric Lighting 


have to be given of such desire to be represented. There will bea com. | Orders, and we now give а complete list of the applications 
pulsory supply of energy to authorised distributors, and power is asked for for Orders deposited with the Board of Trade by December 21. 
laying mains within the areas of the companies. Sec. 18 asks that the Owing to the climinating effect of the £50 deposit about half 


i i d bligation to give, & supply of : : аф; 
committee shall not eie distributor within tion to give, A апору be | a dozen of the projected applications have been dropped. 


boundary of the Administrative County of London without the con- It will be seen that there is a great drop in the number of 
sent in writing of & company whioh has power in the district. Power is applications on this occasion, and another noticeable feature 
asked to create and issue stock to be called, "* London Electrical Com- | is the number of districts scheduled in the companies’ appli- 


anies Joint Committee Guaranteed Stock. The net revenue of the s . А 
Joint committee, after paying expenses of working or management, will cations for which orders a ао Paus pane 80 
be applied in payment of interest on all stock, in providing depreciation authorities, but no steps have hitherto been taken to comply 


in respect of buildings, machinery and plant, in providing & with the terms of the orders. Of the 33 applications in the 
reserve fund to meet any extraordinary claim or demand, and in | 1907 Session (compared with 55 in 1906, 62 in 1905 and 
the provision of a sinking fund for the redemption of stock. The | 74 in 190 4) 17 are by companies or firms and 16 by local 


joint committee make themselves rimarily liable to the holders of e : : " 
Sici for its redemption and for — 1 but the following authorities, against 31 and 24 and 29 and 33 in 1906 and 1905 


sub-section provides that, notwithstanding this, the companies guarantee- respectively. 
ing the stock shall be liable for redemption in such proportions as may Title of Order ani Area. Promoters. 
be agreed. The joint committee also ask lor power to raise money for | Arbroath . . .. . 7 ; George Balfour. 


Aston Manor (Extension to Erdington) Corporation. | 
Burnham (Somerset) апа District C. E. Pierson, G. S. Lysaght anc 
(Burnham and Highbridge, Parish D. Watson. 
of Berrow, and portion of Parish of 


The amalgamations, it is provided, shall be subject to the sanction of the Brent Knoll, Axbridge Rural District). [shire (Ltd.). 
Board of Trade, In the schedule the ares of supply is defined as follows : | Castleford ....... . . . . . . . ; Electrical Distribution of York 
The Administrative County of London, boroughs of West and East Ham, | Chesham (Amendment of 1901 Order) Urban Dictrict Council. 

and the urban districts of Barking Town, Walthamstow, and Leyton (in | Chesham. . . . .. . . . 5e . . Empire Electric Light & Power C. 


Cork Rural District (Bishopstown, Rural District Council. 
Blackrock, Douglas, Monkstown and 


district of Bromley (in Kent); boroughs of Croydon, Kingston- on- Thames. St. Mary's 

Richmond and Wimbledon, the urban districts of Barnes, Ham, and The | Egham .......... E ,. Egham Electric Lighting Synd. 
Maldens and Coombe, and part of the rural district of Croydon (in | Formby ........... enn Mec . Urban District Council. 
Surrey); borough of Hornsey and the urban districts of Chiswick, Acton, | Govan (Extension) . . . . . . . . Corporation. 


Willesden, Hendon, Finchley and Tottenham (in Middlesex). 


Grimsby (Extension to Parish f Corpora tion. 
The Administrative County of London and District Electric Power Bill rimeby (Extension Gutes, Stalling ere? 


Little Coates, Great Coates, Stalling- 
borough, Habrough, Immingham, 
Healing, Aylesby, Bradley, Laceby, 
Waltham and Scartho). 
Henley-on-Thames (Extension to Mutual Electricity Supply Co. 
Parishes of Remenham, Rotherfield, 
Peppard, Harpsden and Shiplake}. 
Hindley and District (Westhoughton, Lancashire Electric Power Co. 
Hindley, Abram and Aspull). | 
Hipperholm» (Amendment of 1905 Urban District Council. 
Order). 


MoCorquodale, J . H. B. Noble, A. Paget, H. Peile, F. Priestman, D. Vickers, 
P. Wigham Richardson and A. F. Yarrow. The capital of the company 
is to be £5,000,000 in £10 shares. Powers are asked for the construction 
of electrical works and the supply of electrical energy in the County of 


London and certain scheduled areas contiguous to it. The feature of the | Liversedge Electrical Dist.of Yorkshire(Lt 
bill is the provision by which the London County Council (should its Act | London (portion of B. of Bermondsey y Borough Council. 
pass) may transfer to the company all or any of its powers, together with | Lytham . . . . . . Urban District Council. 
any lande, buildings and works. Seo. 45 empowers the company and the | Maldens and Coombe........... . . . . Countyof LondonElec.Supply 
London County Council to enter into agreements for the execution and | Mansfield (Extension to Mansfield Corporation. 
the exercise by the company of allor any works authorised by Parliament | Woodhouse). | 
for the production, supply and use of electrical energy, and the company | Minehead and Dunster. .. . . . . . . . . Minehead Electric Supply Co. 
asks for powers to manufacture, purchase, hire, &c., motors, accumula- | Newark (Amendment of 1999 Order)... Corporation. 
тз n в Firat directors are Messrs. J. Н, Armstrong, L. D. Can- | Paignton ......—. . . . . Western Electricity Corp. 

Tod ur Falconer. | | А : . Penrith (Amendment of 1900 Order)... Urban District Council. 

on and District Electric Power Bill provides for the incorporation | Pontefract .. VF Corporation. 


of a company for generating and supplying electric energy, &. The capital 
is to be £4,500,000 in £10 shares, and its 3 Sir Hy. Seton- 
Karr, Wm. Rigby, W. Thomas Pressland and others. The three gentlemen 
named will be the first directors. The bill authorises the acquisition 
and use of Jands in London and Essex (Barking) for providing electrical 
power over an area somewhat similar to that in the L.C.C. Bill. The 
profits to be divided among the shareholders shall not exceed £8 per cent. 
per annum on the paid-up capital, but if the average price is less than 1d. 
a unit the dividend may be increased in the ratio of 4 per cent. in respect 
of every 1} per cent. by which the average price charged by the company 
has been below the standard price. If in the year the average price per 
unit is above the standard the dividend may be reduced below the standard 
rate. If the clear profits of the undertaking in any year amount to a larger 
gum than is sufficient to pay the dividend the excess may be invested 
and form an insurance fund to meet the cost of renewals of plant or 
any extraordinary claim, demand or charge whioh might fall upon the 
company. Powers are also asked to create a reserve fund, for the revision 
of the prices, the appointment of electric inspectors, &o., and also for 
entering into agreements with the London County Council in the transfer 
of any of the latter’s work to private companies, The company pro- 
pose to charge at the rate of 2d. per unit, bat, if required by the 
consumer, may make such charge by way of a fixel sum per quarter- 
annum not exceeding £1 per quarter per kilowatt of the maximum power 
required to be supplied, an4 in addition a sum not exceeding 4d. per unit. 


Rawtenstall and District (Haslingden, Lancashire Electric Power C 
Rawtenstall and Bacup, and Urban 
District of Ramsbottom). 
Rhymney Valley (Mynyddislwyn and Rhymney Valley and Gen 
Bedwellty, and parish of Gelligaer). Electric Supply Co. 
St. Albans and District (Amendment). St. Albans & Diet. Elec. Sup. 
Scottish Central (portions of Parishes Scottish Central Electric Pe 
of Falkirk, Grangemouth, Denny Co. 
and Dunipace, and Parishes of Lar- 
bert, Kilsyth and Slamanuan and 
Parish of Cumbernauld). | 
Selb. . . Urban District, Council. 
Smethwick .............. e Birmingham Midland Tram 
Stockport (Amendment of 1891 Order) Corporation. 
Svoke-upon-Trent(Extension to Fenton) Corporation. 
Woreley and District (Worsley, White- Lancashire Electric Power í 
field, Kearsley and Tyldesley- with- 
Shakerley). 


RICO ге ees 

TRAMWAY PROVISIONAL ORDERS. ; 

The following аге the applications to the Board of Trade for Prov! 

Orders in the 1907 Session :—Audenshaw Urban District Council, 

dersfield Corporation, Leeds Corporation, Taunton (Extension) (Ta 
Electric Traction Co.) and West Ham Corporation. 
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will expire during the present year. 
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PATENTS EXPIRING IN 1907. 


The following is a list of the leading patents of interest to 
electrical engineers which (unless specially extended by recom- 
mendation of the Judicial Committee of the Privy Council) 


The list includes only 


those patent: of 1898 which have becn kept in force up to date 
by payment of the renewal fees :— 


Sept. 


Oct. 


Nov, 


Nov, 


Nov. 


„ oS en Z- E SSN ВЕБЕ + BE 


| 
10 ! 


10 
11 
21 


а 
о 


ү 
oon 


No. | Name of patentee. | Subject of patent. 


— — —L———M 


1,561 | Johnson & Lundell... 


1,8:8 
2,129 
2,703 ' 
5,101 

5,4151 
5,987 


4,564 
5,197 
5,198 
6,225 


13,340 
13,722 | 


13,847 
14, 130 
10151) 
14,245 
14,556 | 

ти | 

1715). 

15,450 | 

15,119 

15,711 

16,175 


16,307 
18,019 
18,173 
18,661 


22,229 
22,570 


22,863 
23,083 


23,309 
24,254 


Nalder, Crawley & Reverse current cut-out. 
Kellner.................. | Electrolysis of metallic salts. 
Hamilton . . .... Gas engines. 


e Improvements in Desprez 
D'Araonval galvanometers. 
' 365 Weir . ‚+... | Surface-cond. steam engines. 
516, 617. \ Weston Recording, indicating and 
1518, 520 "777 measuring instruments. 
519 Weston ——'. 5 Resistance boxes or coils. 
583 Wright.... ͥ Self. recording meters. 
1,365 | Bennis CA tan Mechanism for actuating 


shovels of mech. stokers,&c. 
Improvements in 


motors and dynamos. [&c. 
Parkyns . Boilers for generating steam. 
Jefferson... ... Making mica rings and dises. 
Bates High- tension fuses. 
Jefferson Insulation of armatures. 


Recording inst. for telegraphs. 
Boiler seatings and flues and 
firebricks therefor. 


Muirhead & Edgar... 
Poulton 


Bellamy ............... Gas engines. [alka li. 
Hargreaves | Electrolytic production of 
Hargreaves Electrolytic apparatus. 

Siemens. . Ground sockets for telegraph 
Turnbull ............... ! Steam traps. (poles. 
Them son Electric motors and dynamos 


and circuits connected there- 


Siemens & Obach ... Dry cells. [with. 
Koch. . . Dynamo brushes. 
Best — V Electroliers. 
Geipel .................. , Steam traps. 
Thomson | Lightning arres ters. 
Рагвспз.................. ‚ Steam turbines. 
Faraday .............. ` Electrolier fittings. 
Hall ..... ...... .. | Relaye. 
Sayers .................. | Dynamo-electric machines. 
Castner ...... 285 Electrolytic apparatus. 
Siemens & Obach... .. App. for electroly sing water. 
Hoepfaer ............... Electrolytic production cf 
| nickel and other metals. 
Girard & Street Graphitising carbon. 
Gir ard & Stre ...... Electric furnaces. 
Kelner esenee Electrolytic manufacture of 
ammonia, &c. 
Hadfeld .............. Mauul'ture of mapganesesteel. 
: Electrolysis of cblorides, 
Hargreaves | bromides iodides, &c. 
Hors all Refuse destructors. 
Preston & Gill......... ‚ Electroliers, &c. 
Dürr. ... | Watertube boilers 
Franke. ..............-. Winding clocks electrically. 
Howard ............... Arc lamps. i 
Wells ................. Oil, &c., filters. 
Lundberg .........-. Fixing metal parts of fittings 
to porcelain. 
Swinburne ............ Alternatiog-current meters. 
Tucker . Electric switehes. 
Hargreaves & Bird... | Electrolysis of chlorides, &c. 
Preston Engine room, &c., telegraphs. 
FTC Elec. signalling for railways. 
Dolivo-Dobrowolaky.. | C. C. distributing systems. 
Савіпег............... .. Carbons for elecircdes. 
Jobnson & Lundell... | High-tension cur. controllers. 
Sykes РРО Railway-signalling apparatus. 
Muirhead  ........... Recording telegraphic instru- 
Keithley .............. ‚ | Rail-bonds. [ments. 
Hamilton . | Gas engines. 
Timmis.................. Electric operation of railway 
points and signals. 
Andreoli ......... ..... ' Producipg ozone. 
Meldrum ............... Steam generator furnaces. 
| Siemens ............... E'ectric operation of railway 


awitches and signals. 

Ttomscn.HoustonCo. Regulatora for dynamos, &c. 

Aren . .... Apparatus for recording elec- 
tric currents. 

Hutin & Leblanc...... | Dampers for continuous-cur- 

Arent machines. 


electric 
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ELECTRICAL JOINT STOCK COMPANIES OF 1906. 


The following are the more important limited liability com- 
panies connected with the electrical and allied industries regis- 
tered during the past year, with their capital :— 


A. Bist & Co.............. tee 
„ Battery & Eng. 
o. 
аю, Ramsbottom & 
о. LEE 0 0000 0100 see 000 воо оов 
Albert Dickinson ......... 
Amalgamated Radio-Tele- 
ph Co. . . e. 
Andrews & Mumford 
Anglo-Japauese & Orien- 
tal Corporation 
Anglo-Mexican Elec. Co... 
Auto Synd................- 
Automixte .......... nies vis 
B. P. B. Synd. ........... .. 
Beaumont & Still Train- 
Lighting Co. ........... 
Beaumont & S'ill Colcnial 
& Foreign Train Light- 
ing Co...... E(t(l . 
Beeston Accumulator Syn. 
Berry Construction Co.. . 
Bettws-y-Coed Electric 
Lighting Co. 
Birmingham Electrobus 
Co —— — 
Britannia Electric Lamp 
Works (1905) ............ 
British Automatic Tele- 
phone Synd...... ivi vios. 
British Elec. Tool Co. 
sritish Taxi- MotorCab Co, 
Brown, Boveri & Co. ...... 
BuffolineN oiselessGear Co. 
Caledonia Motive Power 
Supply О», ane Vets v lo Y one 
Caledonian Elec. Wire Co. 
Capilliform Telegraph In- 
strument Co. 
Caracas Construction Co. 
Cascade (1906) Power Co. 
Chichester Electrie Light 
& Power Со. ............ 
Chee ham Electric Light 
& Power Со. ............ 
Christy Bros. & Co. ...... 
City of Oxford Electric 


6 %%% %% 0 % % „%% er 66 о 


Tramway з. 
Cleveland & Du ham Elec. 
Power „eee eee eee 
Coatbridge & Airdrie Elec. 
Supply IN. beers nbecucvábs 
Collieries Elec. Power 


Development Synd. 
Commercial Electro-Che- 


mical Analysis Co....... 
Commercial India Rubbc: 
Mfg. & Supply C»....... 
Cie Internat. pour le 


Chavffaze des Chemins 

de Fer Systéme Heintz 
Controls 
Cope-Collis Synd. ......... 
Cowper-Coles Copper Cor, 
Cox-Walkers ............... 
D. Santoni & Co. (19C6) 
Deeside and District Elec. 

Supply Co. ....... een 
Delhi Elec. Tramways & 

Lighting Co. 
Dorchester Elec. Light & 

Power Co. 
Dynamic Synd. ............ 
Dgnelectron Synd.......... 
E. Africa & Uganda Corp. 
Eco Battery & Elec. Co. 
Elec. Indus. Develop. Co. 
Elec. Vehicles Develop- 

ment Co. 
Electric Sterilising, Car- 

bonising & StrippingCo. 
Electrical Improvements.. 
Electrical Installations ... 
Electrocar . . . 
Engineering Elec. & Con- 

struction Synd. 


eee eee ee eee eee „ „ 


65656556 „ „4 „6 


£2,000 
1,500 


18,000 


18,000 
500 
10,000 
5,000 
100 


E 
s 


Formby & Freshfield Ele. 
Light o dada cn 
Frank Schotield ............ 
Galvano Chemical Co, ... 
General Eles. Sign & Eng. 
Geneva Tramways Co. ... 
Goodman Mfg. Co.......... 
Gould Storage Battery Co. 
Н. P. Synd...........-.....-. 
Hankon Light & Power Co 
Harper Electric Piano Co. 
HawthornFireDetectorCo 
Helis Cell & Accumul. Co, 
Holland House Elec. Co. 
Home Counties Elec. Sup- 
Ply Co . rovers 
Hudson Eng. Co. ......... 
Hunslet Elec. Pottery Co. 
I. T. E. Electric Co. 
Ilford Accumulators 
Improved Elec. Traction.. 
International Telegraphic 
Appliances 
J. Lomax Kendal & Co. 
Japanese Kelvin & James 
White Mfg. Co. ......... 
Kalgoorlie Electric Power 
& Lighting Corpn. ... .. 
Kealer & OOo. . ee 
Kilowatt Publishing Co. 
Kingston & Co. .........- К 
Kryptol Syd 
L. René & Co................ 
Lancashire Elec.SupplyCo 
Lancashire Un. Tramways 
Lancashire and Yorkshire 
Electrobus Co. i 
La Plata 8.04. ............ 
Lawrence E. Allen & Co.. 
Limia Co........ is oxide . 
Liverpool Electrobus Co. 
Llandudno & Dist. Elec. 
Tramway Cons, Co. ... 
Llewellins & James......... 
London & Continental 
Elec. Carriage Co. ...... 
London Electrobus Co. ... 
London Sherardising Co. 


Ludlow Elec. Light Co... 


Lytham Electric Light & 

Power Co. 
Madras Elec. Supply Corp. 
Manchester ElectrobusCo. 


"ТҮТТҮ. 


' Mansfield&Dist. Tram ways 


Matthew's Improved Elec- 
tricity Meter 
Motor & Elec. Eog. Co. 
(Leeds).. sesoses. . ..; 
Municipal &  Gtneril 
Properties Synd.......... 


Mutual Elec. Supply Co... 


Nairobi Elec. Power & 
Lighting Co. . 
National Construction Co. 
New Electric R'fle and 
Target Со. ...... . . . . . 
New Ignition Synd. .... 


NottinghamElectrobusCo. 


Oliver Arc Lamp........... 
Orient Elec. Power Synd. 
P. & Н. Synd............. - 
Perfecta Seamless Steel 
Tube & Conduit Co...... 
Petropolis Synd. ..... . ... 
Phonix Elec. Heating Co. 
Pilkington & Gibbs ...... 
Provincial Electrobus Co. 
Punjaub Ele :. TractionCo. 
Rand Electric Synd. .-.... 
Rhondda Tramways Co. 
Rhondda Tramways Con- 
struction Synd. ....-+++« 
Rhymney Valley and Gen. 
Elec. Supply Co. 
Riley y Cia A . 
Riviera Synd, ..... . 


888 


8888 B 88 888 


SS = 
o S S Q 


15,000 
000 


220,000 
£50,000 
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! Edgar £5,000 | United Elec. Tramways 
obe. id Co. E E 6.000 Co. of Caracas ......... £200,000 
Rushmore Lamps 3,000 | Universal Telegraphex & 
S. Calmont & Co. ......... 4,000 | Telegrphone Synd........ : 5000 
S. American Development Vaughan & Cook. 7, 


& Construction Synd. 20,000 | Vera Cruz Electric Light, 


Helens Cable & Rubber Power & Traction Co. 300,000 
те ——— — 10,000 | Victor Arc Lamp Co....... 3,000 
Scottish Electrobus Co.... 100 | Vulcan Dynamo & Motor 
Siemens Bros. Dynamo . en. 6,500 

Works ..... . 300,000 | W. D. Palmer & Co. 5,000 
Simplex Conduits ......... 100,000 | W. G. Cannon & Sons 3,000 
Swanage Elec. Supply Co. 10,000 W. W. Scott & Co. ...... 5,000 
Tasker’s Eng. Co. 25,000 | Ward Recorder Co. 8 6,000 
Telegraphone Co. ......... 100,000 | Westinghouse Cooper- 

Thomas R. Martin & Hewitt Co . 10,000 

ООРОО " 3,000 | Westinghouse Metal Fila- 

Topham, Jones & Railto 500,000 ment Lamp Co. Oo. 10,000 

Tramways Constr. Synd. 5,000 | Wilson-Wolf Eng. Co. ... 3,000 

Tubes . . 100,000 | Ystradgynlais Elec. Light 

Turners & Mauville ...... 000| Со. . ...... . 3,000 

Tyneside Electrical De- Zircon Synd. ............. 2,000 
velopment Со....... sese.. 10,000 ' Zedecco Batteries ......... 2,605 


PUBLIO COMPANIES WOUND UP, DISSOLYED, &c., 
IN 1906. 


The following are the principal electrical and engineering 
limited liability companies which have been wound up (either 
voluntarily or compulsorily) during the past year. An asterisk 
(*) denotes that the company has been wound up by order or 
under the supervision of the Court, and (+) that the company 
has been struck off the register of joint stock companies :— 


Llandudno & Culwyn Bay Electric 
Traction Co. 

Llanrwst Electric Supply Co. 

London & Gen. Power Supply C». 
+London Battery C». 

London Electrical Synd. 

London Outer Circle Rly. Synd. 
| tMarylebone Electri: Supply Co. 
British Electrical Tool Co. | tMazarron Electric Light Co. 
British Electric Separating Co. | Mersey Electric Supply Co. 
Cape Town Consolidated Tramways | Miller Signal Synd. (Foreign Pat .). 

& Lind Co. (for reconstruction) +Mining & General Eles. Lamp Co. 

Carnarvonshire Elec.TractionSynd. | Motor & Electric Eng. Co. (Leeds). 
Catania Elec. Lighting & Tramways | tMotor Power Co. 
Christian & Phipps Norwich Mutual Telephone Co. 


Associated American Electrical 
Manufacturers. 
Alto Electiic Rifle & Target Co. 
(for reconstruction) 

Au:omatic Elec. Advertising Synd. 
+Bee-Bee Elec. Engineering С ›. 
TBlakey, Emmott & Co. 

British Cable Synd. 


Clift Mfg. Co. Ozone Industrials Synd. 
Cooper Patent Anchor” Ruil| Р. M. Electric Mfg. Co. 
Joint Co. | TParis Singer Electric Carriage Co. 
tCorinthian Electro Medi:al Bat- | Patent Automatic Bells Synd. 
tery Co. Patent Electric Carbonising Co. 


Crystal Palace District Electric Patent Electric Fire Lighter Co. 
Supply Co. tVeking & North China Elec.Corpn. 

Day’s Adjustable & Locking Puin's | tPetersen’s Water Tube Boiler Co. 
С | Pollak-Virag Telegraph Syn1. 

Portable Accumulators. 

Power & Industrial Undertakings, 

Prism Globe Co. 

Paychiloid. 

Punjaub Electric Traction Co. 
TRedditch Electric Traction Co. 
TRefining & Plating Co. 

Rhea Insulite Synd. 

Sandgate & Hythe Electric Co. 

S:ottish ^ House-to-Hoase Elec- 

„tricity Co. (for reconstruction) 
Simplex Steel Conduit Co. (for re- 
construction under style of Sim- 
plex Conduits, Ltd.) 


о. 

tDessolle Electro- Plating Co. 
Dewsbury Electric Mfg. Co. 

tDomestic Battery Synd. 

1" Eclipse” Electric Lighting Synd. 

[Electric Locomotive & Power Co. 
Electric Testing Laboratories. 
Electric Works Cy. 
Electrical Corpn. 
Electrical Turnery. · 
Electro-Medical Supply Co. 

+tElectro-Metal Extracting. 
Electroid. 

*Empire Electric Light & Power Co. 
Poreign Electric Bleaching Patents. 


General Luxfer Prism Co. Sphere Lighting Co. 
Geneva Tramways C». (for recon- | {Standard Time Co. 

struction) Tangye Tool & Electric Co, (for 
THarbourne Electrical Mfg. Co. reconstruction) 


Havana Electricity Co. 

Hong Kong Tramways (Elec.) Co. 
tHumboldt E'ec. Power& Miniog Co. 
TIndustrial Electric Co. 

International Electric Traction & 


Taunton & W. Somerset Electric 
Railways & Tramways Co. (for 
reconstruction) 

1Telephone Association. 
Thames Valley Electric Supply C». 


Power Synd. Tramways Extension Synd. 
Jessop & Appleby Bros (for rec.n- | Tubes 
struction) Vazron, Easterbrook & Co. 
Kettle River Power Co. Wallace Lamp Synd. 
t Lighting Corporation. Ward Electrical Car Co. 


Liquid (Electric) Register Synd. Webster Electrical Eug. Co. 
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MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


Balford Corporation invite applications for the position of elec. 
trical engineer to the borough. Applicants must be thoroughly 
conversant with the technical details of direct and alternate current 
systems and must aleo have had commercial experience in a similar 
position. Salary £800 per annum, rising by increments of £50 to 
£1,000. Applications to the town clerk (Mr. L. C. Evans) by 
midday Monday, Jan. 21. See also an advertisement. 


Southwark (London) Council require а charge engineer for their 
electricity station, Penrose street, S.E. Salary £2. 5s., rising 5s. 

er week annually to £2. 15s. Applications to the town clerk (Mr. 
J. A. Johnson), Town Hall, Walworth-road, S. E., by 4 p.m. Jan. М. 
See an advertisement. 

A lecturer in electrical engineering is wanted for Queen’s College, 
Galway. Salary £100 and fees (about £20) for two terms. Appli- 
cations to the President. See an advertisement. 

. Aforeman, with competent knowledge of switchboard, instrument 
and similar work, is required. See an advertisement. 

A commercial engineer is required for contract work; experience 
in dealing with contracts for the erection of electrical machinery 
essential See an advertisement. 


The Hunslet Engine Co. have appointed J. E. Lawler & Muirhead 
(of 89, Lime-street, E.C.) as their sole London representatives. 

Mr. C. Tickel, of Oldham, has been appointed overhead line fore- 
man of the Leyton tramways department at 45s. a week. 

Darlington Electricity committee have appointed Mr. G. F. 
Gregory, of Cambuslang, as junior engineer-in-charge. | 

The Postmaster-General has appointed Mr. A. M. Ogilvie to be 
assistant secretary to the Post Office, in the place of Mr. John 
Ardron, C.B., retired. 

Mr. R. A. Sheldon, M. Sc., has been appointed lecturer and demon- 
strator in electrical engineering at University College, Nottingham. 

Lt.-Col. G. B Macaulay, R.E., C.M.G., has been appointed 
general manager of the Egyptian State Railways and Telegraphs, 
in succession to the late Major J. A. L'Estrange Johnson, R.E. 


BDUOATIONAL NOTIOES. 


Carnegie Research Scholarships. — The Council of the Iron and 
Steel Instituto will shortly proceed to award Research Scholarships, 
founded by Mr. Andrew Carnegie. Candidates, who must be under 
85 years of age, must apply before Feb. 28, on special forms to be 
obtained from the Secretary (Mr. Bennett H. Brough), 28, Victoria- 
street, London, S. W. 


Electrical Standardizing, Testing and Training Institution.— 
As a result of the recent examination for entrance scholarships held 
at Faraday House, the following award has been made: A Maxwell 
scholarship of 50 guineas & year, tenable for two years, to George 
Henry Noel Reay, of Lancing College. 


A Tale of a Telegram.—The London Daily Chronicle tells a 
story of a telegram :— | 

The presence of an unnecessary comma in а will once lost а man a 
fortune, and now the division of a word in a cablegram has led to a good 
newspaper joke. During the controversy over the Soap Trust news Was 
cabled to Australia in the following condensed form : “ Grocers Boycott 
Trust Soaps Combination lost £1,500,000," and from this message an 
evening paper evolved the following :— 

Grocer’s Boy Causes Great Loss TO Soap COMBINE. 
London, Monday.—Owing to the action of a grocer’s boy named Cott, 
the Soap Trust Combination have lost £1,500,000 sterling. 
Adaptability of Electric Motors.—A good illustration of the 
readiness in applying electric driving recently occurred at Barrow. 
Messrs. Waddington's works in Hindpool-road were partially 
destroyed by fire on Nov. 21. ee that many weeks must 
elapse before the works could be restarted, the firm ordered motors 
for driving their foundry blower and other machines, with the result 
that work was resumed in the foundry within nine days of the fire, 
and as soon as the fitting shop had been cleared of débris, electric 
motors were put down for driving machines which had escaped 
damage. The electric motor has thus minimised the loss whic 
Messrs. Waddington would otherwise have sustained through the 
fire, and it has also provided work for a number of men who wo 
else have been thrown out of employment. 

Argentina.—The Review of the River Plate states that 
Buenos Ayres Cathedral is to be lighted electrically at an initial 
cost of $1,718 m.n. | E 

Rosario municipality are negotiating with the Rosario Electricity 
Co. for the supply by the company of current for public lighting. 


Australasia, —Siemens Bros. & Co. have recently put in electric 


bower and lighting plant at the Great Southern Consols Mine, 
ишел, Victoria. 


The p 


minute. About 22 kw. of energy is also used for lighting, for working the 


circulating and air pumps of the condensing plant and for underground 
haulage. It is stated that the saving in fuel, compared with the former 


direct steam driving, is equal to over £750 per annum, 


Glebe (nr. Sydney) Council, who reverted some time ago to oil 
lighting because they considered the gas company’s charges exces- 


sive, recently decided to obtain offers from companies willing to 
undertake electricity supply, to assist them in considering the 


advisability of adopting electric lighting. 


Belturbet.—The Council have enterad into an agreement with 
Mr. H. Morton for the elec: ric lighting of the town. The contract 
provides for the erection of 37 incandescent lamps and their main- 


tenance from Feb. 1 until April 1 and from Sept. 1 in each ensuing 


year until April 1 following at £55 a year. 


Birmingham.—The last of the steam tramcars at Birmingham 
started for Sparkhill shortly before midnight on the 818% ult., and 
the whole of the tramways in or connected with the city will hence- 


forth be worked electrically. The Corporation now work all the 


city routes except the Bristol-road and Hockley lines, which remain 
in the hands of the City of Birmingham Tramways Co, for another 
four and a-half years. The passing of the steam engine took place 
with musical honours. 


Bolton.—There were 2,016 consumers of the electricity depart- 
ment at Dec. 81 and the borough electrical engineer and manager 
(Mr. A. А. Day) Pg considerable progress during the past year. 

The equivalent of 272,437 8 c.p. lamps is connected and nearly 110 
miles of mains are laid. Last year’s income was £42,376. 19s. 10d., and 
after allowing for depreciation, &c., £6,000 was voted in relief of rates. 
The works costs have been reduced to 0-626d. per unit, and the total cost 
has steadily fallen to 1:487d. per unit, whilst the selling price has fallen 
from 544. to 1-6 1d. per unit. Once the capital expenditure was £368 for 
every 1,000 units sold; now it is £44. 11s, 2d. There are 478 motors 
equal 5,499 н.р, connected. The demand for current is increasing, 
especially for power. Considerable extensions have been made at the 
electricity works, including the addition of tbree-phase plaut, to supply 
current for running cotton spinning machinery. 


Cannock.—The Board of Trade have sanctioned the transfer of 
the Council's electric lighting order to the Shropshire, Worcester- 
shire & Staffs. Electric Power Co., who will pay the Council £500. 
Current is to be supplied by the company to Cannock within a year, 
to Hednesford within 20 months, and to Bridgtown within two years. 


Cardiff—The borough electrical engineer and manager (Mr. 
Arthur Ellis) has reported to the Tramways and Electric Light 
ee on the failure of supply in the Roath district on Christmas 

ve. 

The fault (Mr. Ellis dose ir тав located under the roadway in Bridge- 
street. Mr. Ellis produced the portion of the cable' which caused the 
trouble. It was oneof the original feeders putdown. These feeders had 
given considerable trouble and they were getting rid of them by degrees. 
The insulation was neither rubber nor paper—it seemed to be a sort of 
putty. Under pressure the putty had probably bent, exposing the copper, 
and it had burned through. His men worked throughout the night and all 
day on Christmas, By 7 p.m. on Christmas Eve supply had been restored 


Cathedral Lighting.—Durham Cathedral is now lighted elec. 
trically. The wiring work, Ko., has been carried out by James 
| Laidler & Sons, to the specification of Mr. C. Hodgson Fowler, 
| M. A., F. R. I. R. A. Current is taken from the public mains. The 
number of lights at present in the Cathedral is 175 16 c.p., but it 
18 probable that additions will be made. The Chapter House, song 

school, cloisters and vestries are also lighted electrically. 


Coventry.—The Electric Light committee recommend the 
Council to put in a new water-tubo boiler, with chain-grate stoker, 
at an estimated cost of £1,720, and that the extra cost of the water- 
tube boiler, as compared with a Lancashire boiler, be provided out 
of the sum sanctioned for mains but not expended. The city elec- 
trical engineer (Mr. J. A. Jeckell) is preparing plsns and tenders 
for a fireproof extension of the boiler house to accommodate the 
new boiler. ‚А report from Mr. Jeckell on a railway siding at the 
electric lighting works has been referred to a sub-committee. 


Croydon Corporation Tramways Benefit Society.—The first 
ren months’ working of Croydon Corporation Tramways Em- 
ployés Sick Benefit Society, of which the tramways manager (Mr. 

. B. Goodyer) is president and treasurer, has been very satisfactory. 

he total receipts were £175. 138. 4d. £24. 158. was paid out in sick 
d £21. 19s. 8d. in medical officers’ fees, £3, 158. 8d. to members leaving 
| ч сы, £9. 78. for death grant to member's wife and £9. 193. 5d. 
сіаепќа] expenses, leaving a share out of 12s. 44d. per member for the 
17 5 months. It has been decided to increase the contributions from 
Bi srg 18. 1d. per week (18. ordinary and 1d. medical attendance) and the 
ail to 208, per week for the ensuing year. 160 members are now: 
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ant includes a 133 n. H. p. Allen engine coupled to a 90 kw, Siemens 
dynamo, а 50 н.р. motor for driving puddling plant and elevator, and a 
30 в.р. motor for driving a Roots blower (to supply 5,000 cubic ft. of air per 
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Croydon.—The Electricity committee have adopted a scale of 
discounts to large consumers of electrical energy, the discounts 
being conditional upon accounts being paid within 21 days. Con. 
sumers of current to the value of £100 per annum will get a rebate 
of 5 per cent. and those of £1,000 and upwards 20 per cent. One 
effect of the discounts will be to reduce the yearly bill for electricity 
to the Tramways Committee by £2,400. 


Dumfries.—The electricity works were formally opened on 21st 
uli. The station equipment has been provided and the mains have 
been laid by the India Rubber, Gutta Percha & Telegraph Works 
Co., who acquired the Council's provisional electric lighting order. 

In the boiler house, which has been built to admit of future extensions, 
there are two Penman boilers and a Green economiser, driven by a 
Silvertown motor. The feed pumps and the scraper for cleaning the 
tubes of the economiser are driven by electricity. The steam from the 
boilers is carried through a line of Piping to a couple of compound 
Belliss engines coupled to a Silvertown dynamo, which gives an 
output of 400 amps. at 250 volts. The switchboard dynamo and cables 
were manufactured at Silvertown. In the engine room there is a 
traveller crane. There are also a couple of boosters for charging the 
accumulators. The battery consists of 128 chloride cells of 120 ampere- 
hours’ capacity. The total length of cables is about 10 miles. In addition 
to the main contract, which was executed by the India Rubber Co., Messrs. 
Anderson & Munro wired the works and Mesars. P. & W. M'Lellan sup- 
plied the iron work for roof. The erection of the works was carried out 
under the supervision of Мт, Walter Best, who was also architect for the 
buildings, with Mr. Fourd Ely as electrical engineer, The work has 
been carried out at a cost of about £20,000. 

A banquet followed the inaugural ceremony, 


Electric Cranes in Dockyards.— Messrs. Vickers, Sons & Maxim 
have erected two 150 ton electric revolving cranes at their Barrow- 
in-Furness shipbuilding works. One has been erected at the side 
of the Devonshire Dock and the other on the new wharf at the 
Buccleuch Dock. The works have also been equipped with four 
electric travelling cantilever cranes. 


Electric Motors on Battleships.—The new battleship “Hibernia” 
embodies many features of interest in her equipment, and among 
the most noteworthy of these is the extensive use made of elec- 
tricity. There are appliances for the rapid elevation and training 
of the heavy guns, which are discharged by motor-generators in 
place of the electric batteries in her sister ships. | 

Electric motors are, in fact, employed to a greater extent in the 
“ Hibernia " than in any other British warship except the “ Dreadnought,“ 
over 80 being installed. The purposes for which the motors are used cover 
practically everything in the way of power, with the exception of the 
main and principal auxiliary machinery, They are even used in the 
well-equipped bakery and cooking range3. The searchlights include two 
of improved design, with 36 in. dia. mirrors, fitted with projectors con- 
trolled by electricity, while the Whitehead equipment, similarly con- 
trolled, is capable of discharging 18 in. torpedoes at 4,000 yds. range. 

Electrical Engineer Volunteers.—The Clyde division of Elec- 
trical Engineers wént into annual training at Fort-Matilda, 
Greenock, under Col. D. F. D. Neill, on Dec. 81. The date of 
training has been fixed for the New Year because the nights are 
dark and this facilitates the working of the searchlights. The 
company, who were formerly Submarine Miners, were, upon their 
change of classification to Electrical Engineers, reduced in strength 
from 250 to 70. 

Greenock.—The Corporation, who propose to erect a combined 
electricity and refuse destructor works, have let contracts for the 
erection of the buildings. 

Halifax.—The borough electrical engineer (Mr. W. M. Rogerson) 
has been instructed to prepare plans and estimates for the L.G. 
Board in regard to the application for sanction to a loan of £28,000 
for extensions of the electricity works. | 

Haslingden.—The Council have given notice to the Accrington 
ceu, desi Co. that at the end of six months from Jan. 4 
they will exercise their power of purchasing the portion of the com- 
pany's сырды, їп the borough, when it is intended to convert 
the tramways to electric traction. 

India.—Crompton & Co. have applied to the resident of Hydera- 
bad for a licence for electricity supply, and an order authorising the 
construction of a tramway in Secundera | 

J. Stone & Со.'в and Brown, Boveri & Co.'s respective systems 
of electric lighting for trains are being tried simultaneously on the 
Bombay, Baroda & Central India Railway. The A. F. A. system 
of train lighting is to be tried on the Madras Railway after the com- 
pletion of the experiment now proceeding with the Stone system. 


i i formed 
Italy.—A company, called the Marina di Roma, has been 
in Rois to consist an electric railway between Rome and Lauren- 
tina. The estimated capital expenditure is £140,000. — 
A proposal is under consideration for a new electric пан 
between Varesa and Angera, at & cost of about £60,000. The engi- 
neer is Sig. Strada. 


C. O. Tramway Employes.—London County Council are 
ERO Жамаш for Готар their tramway employés к 
various depots with recreation rooms. At New Cross depot, whic 
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is at present the largest tram centre on the system and the head- | structing lines to link up the small outlying places with the chief 
quarters of over a thousand motormen and conductors is situated, | towns. 


one of these rooms is being fitted up. Salford.- On Wednesday the Corporation adopted the recom- 
Leyton.—The Electric Lighting committee have been consider- mendation of the Electricity committee to accede to Mr. C. D. 
ing the best means of increasing the demand for current in the dis- 
trict, and they recommend that the optional flat rate be reduced 
from Jan. 1 from 44d. to 4d. per unit, and that a new 8c.p. or 
16 c.p. lamp be supplied to each consumer of 25 units through slot 
meters. 

The committee also stated that they had instructed the engineer and 
manager (Mr. F. Harman-Lewis) to prepare and issue to consumers a card 
of instruction as to lamp renewals, &c. The report and recommendation 
were adopted by the Council on Monday. . 

As an experiment, three of the existing arc lamps on the main 
roads are to be converted into flame arc lamps at an estimated 
cost of £50. 


Mexico.—The “ Diario Oficial ” (Mexico) of Nov. 26 contains & 
copy of a law granting the Mexican Light & Power Co. (Ltd.) and 
the Mexican Electric Light Co. (Ltd.) the sole right for 20 years of 
supplying electric energy for street lighting, and further providing 
that no other company shall supply electrical energy in the Federal 
district, except under a satisfactory guarantee to the Government 
that a service of lighting and motive power will be supplied at lower 
prices than those charged by the companies with whom the present 
contract is made. These companies have previously acquired the 
concessions held by the Cia Mexicana de Electricidad, the Cia 
Explotadora de los Fuerzas Hidro-Eléctricas de San Ildefonso and 
the Cia de Gas y Luz Eléctrica. 

An illustrated pamphlet on the Necaxa water power scheme of the 
Mexican Light & Power Co. (Ltd.), a Canadian company, may be 
seen at the Board of Trade, 73, Basinghall-street, London, E.C. 


Mitchelstown (co. Cork).—The Board have sanctioned a loan of 
£2,320 for electric lighting, repayable in 25 years. 


New Years Festivities and Tramways.—For three hours on 
New Year's Eve an illuminated car traversed the Liverpool Cor- 
poration tramways with Father Time (in duplicate) at the fore and 
rear and the Tramways Band on board discoursing music appro- 
priate to the occasion. 


| New York.—The Governor of New York State (Mr. Hughes), 
in a message to the State Legislature, recommends the abolition of 
ihe two present Boards of Railroad Commissioners and the Com- 
mission for Gas and Electricity, and the constitution of a new com: 
mission with the powers of the present boards, and such additional 
powers as may be needed to ensure the proper management and 
operation of the corporations concerned within the State. 

In order to relieve the congested state of traffic in Greater New York, 
Mr. Hughes also recommends the abolition of the present Board of Rapid 
Transit Commissioners and the creation of a new board with increased 
powere. The new body should be authorised to act on its own initiative 
as well as upon complaints, and should have power to supervise the 
issue of stocks and bonds, to examine properties, books and accounts of 
transit companies and to require detailed reports. The board should 
sae Hughes demands) also have the right to prescribe reasonable rates, 

emand an adequate and impartial service, provide for the safety of 
transport employés and the public, &c. 

Newark.—The Council are considering an offer by the Newark 
Electric Supply Co. to take & transfer of the Newark Provisional 
Order, 1900. The company undertakes to give a supply of electricity 
within nine months of the transfer. 


Obituary.—The death took place on Christmas Eve of Mr. Frank 
Jessop, for some time manager of the horse tramways at Lincoln, 
and who was made chief inspector of the electric lines. 


Penrith.—The Council’s provisional order of 1900 is to be trans- 
ferred to & local company, which has agreed to pay the Council 
£300 and the cost of obtaining a new order to authorise the transfer. 


Personal.—Mr. William Robinson, chief goods manager of the 


North-Eastern Railway Co., has retired from the company’s service 


after close upon 50 years connection. Mr. Robinson commenced 
a pngna career а the old Electric and International Telegraph 
0. & on, and afterwards drifted int i joini 
the North-Eastern Co. in 1857. О ЕЕ 
Н Mr. Robert Hornby, sales manager of the Electrical Co.'s meter 
epartment, has resigned that position and joined Siemens Dros. 
Dynamo Works (Ltd.), York Mansion, Westminster. 


CC e of ш Coventry Electric Tram- 
. presen а gold watch to th ‚Т.К. 
Whitehead) as a token of sateen F 
Mr. F. W. Hewitt, M. Sc., who recently resigned the position of 
assistant electrical engineer at Darlington to become assistant editor 
of The Electrician, has been presented by the inside staff of the 
Darlington electricity works with an American roll-top desk. 


Provisional Order Revocation.—The Irvine Electric Lighti 
Order (1908) has been revoked. ө Irvine lectric Lighting 


н Russia.—The „Journal de St. Petersburg states that the 
ussian Government intend to improve the telegraph service by con- 


engineer on Dec. 81, on condition that Mr. Taite undertook to attend 
the committee meetings when his report as to the proposed exten- 
sions of the generating plant was under consideration, and also to 
supervise the installation and testing of the turbo-generator. They 
propose to pay Mr. Taite 100 guineas for those services. It was 
also decided to advertise inviting applications for the position of 
electrical engineer at a salary of !£800 per annum, rising by incre- 
ments of £50 to £1,000. (This announcement appears in our 
advertisement pages). 


Sheffield. —The receipts of the Corporation tramways during the 
financial year just closed were £271,507, against £250,756 last year. 
It is stated that this is the highest total shown by the undertaking. 

The electric lighting and power department of the Corporation 
reports an exceptionally good year for 1906, and that the indica- 
tions are in favour of big extensions in the course of the next 
few years. 

It is stated that in nearly every instance where new villa property is 
erected the builders, upon their own initiative, wire the houses for electric 
light. The total connections for lighting represent 256,000 8 с.р. Shop- 


and the Moor with arc lamps, but the work has been delayed owing to 
the difficulty in obtaining delivery of the lamps, manufacturers being 
exceedingly busy. The recent electrical exhibition attracted over 30,000 
visitors. Some very large orders for power were booked and there was a 
good demand for domestic electric appliances, such as radiators, kettles, 
irons and cooking stoves. The motors now connected with the mains 
represent a total of 6,300 н.р. The largest motors are in the rolling mille, 
and these are running for 20 out of the 24 hours. The trading depart- 
ment has in hand a large number of orders for electric motors for mills 
and factories and for extensions of installations already put in. It is 
stated that when once a manufacturer has tried motors to run his 
machinery he prefers this method to gas or steam, although the cost 
may be a little more. To meet the demand for power a great deal of 
work has been done in laying heavy cables down the principal streets in 
the manufacturing parts of the city, and in practically all cases duplica- 
tion of supply has been effected. With current at 1d. per unit, and with 
the energetic canvassing of the department orders are now reported to be 
coming in without being sought and some of the largest works in the city 
are contemplating putting in electrical installations. It is estimated that 
one of the East End firms is laying down motors to the extent of 2,000 B. P., 
and they are taking energy from the Corporation instead of generating it 
themselves. 

It is also reported that many local manufacturers are exhibiting interest 
in the electric furnace shown at the exhibition, while the Kjlein furnace 
ia also attracting attention. The total horge-power connected, including 
lifts, motors, heating and cooking apparatus, To., is about 18,000. The 
number of consumers of electric current in the city is slightly over 3,200, 
and during the year some 6,000,000 units were used. 


Stourbridge.—On Monday the Council decided to seal the deed 
transferring their provisional electric lighting order, 1899, to the 
Shropshire, Worcestershire & Staffordshire Electric Power Co. 


Sunderland.—The retiring and the incoming borough electrical 
engineers (Mr. J. F. C. Snell and Mr. A. Blackman) have prepared 
a joint report, in which they state that, owing to the increasing 
demand for electrical energy, it is advisable to carry out further 
extensions of the Hylton-road power station. | 

The report states that the demand for electricity is increasing 80 
rapidly that it was found impossible to get ahead of it, and the engineers 
consider it absolutely necessary that there should be further extensions 
to the buildings, that a new chimney should be erected and that boilers 
and engines should be installed in time for next winter, at an estimated 
cost of £44,000. It is estimated that for 1907-8 the revenue will be 
£61,140, with an output of 9,920,000 units, and the total expenditure 
£57,730, leaving & net profit of £3,410. An increased demand of 
1,650 kw. is anticipated, and for this it is recommended that a new steam 
turbine alternator of 2,000 kw. be installed. 


A special meeting of the Electricity committee has been called to con- 
sider the matter. 


Switzerland.— The Feuille Fédérale Suisse“ contains copies 
of laws authorising Messrs. K. & A Zimmerman, and J. Waldis, 
of Weggis, to construct and work an eleotrie funicular railway from 
Weggis to the Rigiblick; the Société Electrique du Val d'Anniviers, 
Sierre, to construct and work an electric railway from Sierre to 
Zermatt, via Zinal, and a funicular railway from Vissoye to Saint- 
Luc; and M. K. A. Breüer, of Fribourg, to construct and work an 
electric railway between Baumarsche and Bossonens. 


Technical Education.—Mr. W. F. Stanley, J.P. (head of W. F. 
Stanley & Co., Ltd.), is making a novel experiment in the technical 
training of boys of from 12 to 14 years who wish to learn trades, &c. 

Mr. Stanley has erected and endowed, at a cost of about £50,000, a new 
trade technical school at South Norwcod-hill, London, S.E. The school 


is to be opened in a few days, when it is hoped to start with а trial class 
of about 50 boys. 
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Uruguay.—The “ Review of the River Plate says the Compania 
Alemana Transatlantica de Electricidad, who are converting one of 
the Montevideo tramways to electric traction, offer to supply cur- 
rent for public lighting at 3c. gold per unit, compared with 25c. 
now paid. 

Montevideo Municipality have approved the petition of Senor 
J. M. Carrera for an electric tramway from Carrasco Bridge to 
Arroyo Pantanoso. The scheme now awaits sanction by Congress. 


Watford,— An inquiry was held here last week into the applica- 
tion of the Council to borrow £18,510 for extensions of the electricity 
undertaking. 

The Clerk (Mr. H. Moreton Turner) gave evidence of the ratable value, 
&»., and said that the total amount borrowed was £81,219, and £10,398 
had been repaid. 

The Inspector (Mr. H. Ross Hooper) asked for particulars of how the 
last loan of £25,000 had been expended, and after the recently appointed 
electrical engineer (Mr. J. R. Weston) had answered a number of ques- 
lions the inspector remarked: “ You must remember that every year 
your capital charges per unit sold have incrensed, and that shows that 
there must ba the most careful attention paid to capital expenditure. You 
were actually higher last year than ever before, and it should have been 
the reverse; the figure should have dropped down. Your undertaking, 
Sir, is no! in a very healthy condition.” 

The inquiry was adjourned sine die for further particulars of past 
expenditure to be provided. 


Wireless Telegraphy in the Army.—It is stated that three 
companies of the Royal Engineers have been formed to test the 
utility of wireless telegraphy for field service in time of war. These 
companies will make their experiments during tho coming t:aining 
season at Aldershot, Salisbury Plain and Curragh. 


Works Extensions.—Important extensions and improvements 
are being carried out at the Tyneside and Openshaw works of Sir 
W. G. Armstrong, Whitworth & Co. 

New shops are being erected at Elswick and a new shop for turbines at 
Scotswood. This latter shop will be fitted with special machinery for 
the construction of the largest class of turbines and algo with electrical 
overhead travelling cranes, ranging up to 70 tons lifting capacity, for the 
handling of the heaviest pieces. The machinery will be electrically 
driven, and the shop will, of course, be lighted by electricity. At Open- 
shaw the armour-plate erecting and grinding shops are both being in- 
creased by 250 ft. in length, and the extensions fitted with four 50 ton 
electric travelling cranes of about 60 ft. span. Numerous other exten- 
sions are being carried out. In the Siemens department at Openshaw 
another 60 tun steel melting farnace is in course of completion, fitted 
with an electric charging crane and a 60 ton electric travelling crane. 


Worthing.—The Council haye decided to appoint a consulting 
engineer, who will, together with the resident engineer (Mr. G. 
Porter), report upon any economy or improvement that can be 
effected in the working of the electricity undertaking. 


Dinners.—A New Year's dinner was given by Mr. C. S. Colton, 
manager of the export department of the British Westinghouse Elec- 
tric & Mfg. Co., to a gathering of the members of his London staff at 
Romano's on the 2nd inst. Entertaining speeches werc contri- 
buted by the chairman (Mr. Colton) and Messrs. Thompson and 
Rogers. The musical programme was supplied by Messrs. Burland, 
Gibbon and Saklatvala. 

The Penzance staff of the Western Union Telegraph Co. held 
their annual gathering on Tuesday. The members dined together 
and afterwards entertained many friends at a musical evening. 
Mr. A. J. Amor presided, and among those also present was the 
mayor (Mr. A. K. Barnett). 


Electro-Harmonic Society.—A smoking concert will be given in 
the King’s Hall of the Holborn Restaurant, London, on Jan. 11, com- 
mencing at 8 o'clock, under the presidency of Mr. George Flett. 


TELEGRAPH AND TELEPHONE NOTES. 


Long-distance Telephony in Canada. —The Government of the 
province of Manitoba are to carry out the construction of its pro- 
vincial long-distance telephone system forthwith, and tenders are 
to be called for immediately. The result of the recent referendum 
showed Winnipeg and 54 municipalities in favour of the scheme, 
but 67 municipalities voted against it. The Premier has stated that 
the work will be carried out notwithstanding the vote. 


Municipal Telephony.—The Postmaster-General has now 
offered to purchase the municipal telephone undertaking of Swansea 
Corporation at £22,000. 

The capital expended on the undertaking to March 31 last was £27,172, 
and a deputation from the Council recently waited upon the Postmaster- 
General to urge that the town should be repaid the whole of the capital 
expended. The Postmaster-General offers the sum stated, the buildings, 
which cost £2, 150, to remain the property of the Corporation. The offer 
will be considered at the next оаза mesting. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 

Derby Corporation invite tenders for water tube boilers, feed 
pumps, water softener, &c.; economiser, induced draught plant. 
coal bunkers, conveyors, &c. Specifications, &c., from the borough 
electrical engineer (Mr. T. P. Wilmshurst), 16, Full-street, Derby. 
Tenders to the town clerk, 15, Tennant-street, Derby, by Jan. 19. 
See also an advertisement. 


Llandudno District Council invite tenders for supply, delivery and 
erection of a traction switchboard and surface-condensing plant. 
Particulars from the electrical engineer (Mr. Harold Morton). 
Tenders to the town clerk (Mr. Alfred Conolly), Council Offices, 
Llandudno, by Jan. 14. See an advertisement. 


Islington (London) Borough Council invite tenders for supply of 
an electrically-driven capstan for hauling coal trucks. Forms of 
tender and specification from the borough electrical engineer (Mr. 
A. Gay), 50, Eden-grove, Holloway, London, N. Tenders to the 
town clerk (Mr. Wm. F. Dewey), Town Hall, Upper-street, London, 
N., by noon Jan. 23. See also an advertisement. 


West Ham Corporation invite tenders for supply of coal from 
April 1, 1907, to the generating station, Tucker-street, Canning 
Town, E. Forms of tender, &c., from the engineer and manager 
(Mr. A Hugh Seabrook), Electricity Department, 84, Romford-road, 
Stratford. Tenders to the town clerk (Mr. Fred. E. Hilleary), Town 
Hall, West Ham, E., by noon Jan. 10. See also an advertisement. 


Acton Urban District Council invite tenders for supply of the 
following materials for 12 months ending March 31, 1908: Pre- 
payment meters, house service boxes, house fuse boxes, compound 
and steel tubing. Specifications from the electrical engineer (Mr. 
J. Martin Blair), 180, Churchfield.road, Acton. "Tenders to Mr. 
Blair by noon 21st inst. See an advertisement. 


The Metropolitan Asylums Board invite tenders for the installa- 
tion of telephones and electric bells at the North-Eastern Hospital, 
St. Anne's road, Tottenham, in accordance with drawings and 
specifications prepared by the engineer-in-chief to the Board (Mr. 
W. H. Hatch, M.Inst.C.E.) Specifications, &c., after Jan. 8 at 
the offices of the Board, Embankment, London, E.C., where tenders 
by 10 a.m. 28rd inst. See also an advertisement. 


Plymouth Corporation invite tenders for supply of stores during 
the 19 months ending March 81, 1908, including arc lamp carbons, 
electricity meters, transformers, cables (paper-insulated), lubricating 
oils, engine waste, wipers, &o. Specifications (up to Jan. 25) from 
the borough electrical engineer (Mr. E. G. Okell), to whom tenders 
by Jan.81. See also an advertisement. 


London County Council require tenders by 10 a.m. Jan. 22 for 
the manufacture and supply of 250 or 300 double-deck roof-covored 
tramear bodies, 800 pairs maximum traction swing bolster trucks, 
and 800 electrical equipments for overhead trolley and conduit 
systems. Forms of tender from the Clerk of the Council, Spring- 
gardens, S. W. 

London County Council also invite tenders for the manufacture, 
delivery and erection at certain of the Council's tramway sub-stations 
of 18 induction motor-generators of 500 kw. and four of 150 kw. 
capacity. Tenders to the Clerk, County Hall, Spring-gardens, S. W., 
by 10 a.m. Jan. 22. 

London County Council also want tenders (by 10 a.m, Jan. 8) for 
roadwork and platelaying required in the reconstruction of tram- 
ways in Holloway, City and Hackney-roads for the conduit system, 
and of the tramways in Bow-road, Poplar, for the overhead system. 
Forms of tender from the Chief Engineer, County Hall, Spring- 
gardens, S. W. 


Middlesex County Council want tendors by noon Feb. 18 for con. 
struction of double-track tramways for electric traction in Old 
Oak-lane, Victoria-road and Horn-lane (Willesden and Acton), and 
in Harrow-road (Wembley). Specifications from County Engineer, 
Guildhall, Westminster, S.W. 

Dublin Port and Docks Board want tenders by Jan. 29 for elec- 
trically-driven pumping machinery for the graving dock. Specifica- 
tion from Mr. J. P. Griffith, East Wall, Dublin. 

Wandsworth (London) Council want tenders (by Jan. 7) for one, 
two or three years’ supply of stores, including clectric lamps, tools, 
Kc. Forms of tender from the Town Clerk. 

The Postmaster-General, Melbourne, Australia, wants tenders by 
Feb. 20 for 1,000 each Meidinger line cells, cups and inverts; by 
Jan. 14 for 900 magneto wall set telephones. 

Tho South Indian Railway Co., 55, Giracechurch.street, London, 
E.C., want tenders by noon Jan. 22 for stores, including electrical 
stores and sundries, &c. | 

Tenders will be received until Jan. 15 for the construction of a 
dam, canals and power station for the Niissjo Municipality at 
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Ramajéholm, Sweden. Particulars can be obtained from Lt. Carl J. 
Insulander, Grefgatan, 82, Stockholm, to whom tenders are to be sent. 


Carmelo (Uruguay) Municipality are inviting tenders for erection 
and equipment of electricity works. 


TENDERS RECEIVED AND ACCEPTED. 


Leyton Council have placed an order with the present contractors 
(Mountain & Gibson, Milnes, Voss & Co., and the British Westing- 
house Co.) for 20 extra cars of the same type as those in hand, with 
top decks. | 

The British Westinghouse Co. offered to deliver the 20 cars by March 31 
upon existing contract terms, provided the order was placed by Jan. 2. 
Milnes, Voss & Co. could not supply the car bodies on the sime terms 
owing to the risein price of material, &c., but would deliver the 20 bodies 
required for £340 each (the present contract price being £306), and 
delivery to commence towards end April and complete delivery by May 31. 
Mountain & Gibson would also be unable to supply the car trucks upon 
the same terms, but would deliver the 20 trucks by March 81 for £108. 7s. 
each (to include wrought-iron wheels, representing £5. 103. of the in- 
creased price), the present contract price being £93. 10s. each. The 
Council agreed to these terms. 


Messrs. Newtons (Ltd.), of Taunton, have lately received from the 
War Office a repeat order for electric motors of their Zone patent 
type, for the Royal Gunpowder Factory and the Royal Small Arms 
Factory. 


Leyton Council have received the following tenders for cable :— 

Lahmeyer Electrical Co. (accepted), £1,244; Western Electric Co., 
£1,537. 108. ; Callender's Co., £1,543. 10s.; Johnson & Phillips, £1,572 ; 
W. T. Henley's Co., £1,579; W. T. Glover & Co., £1,608; Bt. Helens 
Cable & Rubber Co., £1,645. 


Hackney (London) Council have accepted the tender of Dick, 
Kerr & Co. for а 1,500 kw. engine and dynamo, and for condensing 
plant, &c., at £14,828. 


Aberdeen Electric Lighting committee have accepted the follow- 
ing tenders for annual stores for the ensuing year :— 

Glegg & Thomson, ironmongery ; Farquhar & Gill, paint, &.; John 
Fleming & Co., timber ; William Riddell & Co., drysalteries ; John Blaikie 
& Sons, brass, lead and tin work ; James Abernethy & Co., cast-iron work ; 
Ge.rge Donald & Sons, brushes. 


Greenock Corporation have accepted the tender of Robert Aitken- 
head & Sons for masonry work in connection with the erection of 
the new electricity and refuse destructor works, that of Miller & Co. 
for carpenter work and roof glazing, and that of Mr. J. M'Ewan 
for steel work. The aggregate of the tenders represent £8,035. 


Derby Council have accepted the tender of E. Morley & Sons for 
the extension of the electricity works buildings at £14,800, and that 
of H. J. Coles for a travelling crane at £495. 


Leyton Council have accepted the tender of F. J. Coxhead at 
£288. 15s. for heating the tramcar depot. 


Bridlington Corporation have accepted the tender of the Cruse 
Controllable Superheater Co. for a superheater at £450. 


Barnstaple Council have accepted the tender of the A. B. P. 
Accumulator Co. for 200 sets of battery plates at 20s. per set. 


Stoke-on-Trent Council have accepted the tender of Callender’s 
Co. for feeder cable at £282, 9s, 


BUSINESS NOTIOBS. 


_ Dr. D. K. Morris, who has been lecturer in electrical engineering 
in the University of Birmingham since 1898, resigned this position at 
Christmas, and with his former colleague (Mr. G. A. proli he has 
established in Coventry a business for the manufacture of electrical 
specialities, switch gear and testing appliances. The style of the 
firm is Morris & Lister, and the address is Carlton Works, Lock- 
hurst-lane, Coventry. 


The Hart Accumulator Co., Marshgate-lane, Stratford, E., 
announce that their telephone number has been changed to 1306 
East, and that they now have an additional line— No. 1307 East. 


Messrs. Johnson & Phillips have entered into an arrangement 
with Messrs. Welding & Co. (of 64, Stanley street, Liverpool, and 
8, Princes-chambers, John Dalton-street, Manchester) to represent 
them in Lancashire and Cheshire, and inquiries sent to either of 
these addresses or direct to the company’s works at Charlton will 
receive attention. The agreement which Messrs. Johnson & Phillips 
have had with Messrs. Scattergood & Johnson, Cookridge-street, 
Leeds, to represent them in the Yorkshire and Nottinghamshire area 
has terminated, and all inquiries and orders should be sent to the 
company direct at Victoria works, Charlton. 


Messrs. Bray, Markham & Reiss (Ltd.) notify that they have 
appointed Potter, Thomas & Co., 1, St. Nicholas-buildings, New- 
castle-on-Tyne, as their sole agents for the counties of Northumber- 
land and Durham and the Cleveland district of Yorkshire, and 
that J. Parkinson & Co. have ceased to represent them. 


The business of Sanders, Rehders & Co. has been converted into 
a limited company, under the style of Sanders, Rehders & Co. (Ltd.), 
as from Jan. 1. Mr. Chas. King joins Mr. Sanders as managing 
director. 


Messrs. Wallach Bros. have removed to Royal London House 
Finsbury-square, E.C. Telephone, 8796 London Wall. 


It has been decided to alter the name under which the merchant 
and shipping business of D.J. Keymer & Co.is transacted to Keymer, 
Son & Co., а name used for some years past in connection with 
Australian business. The offices of Keymer, Son & Co. remain at 
1, Whitefriars-street, London, E.C. 


Messrs. Alex. Turnbull & Co., Glasgow, have taken over the old- 
established business of the Harrison Engine Co., Salford. The old 
works will now bo closed, and the business transferred to Messrs. 
Turnbull's new works at Bishopbriggs, Glasgow, where the work 
will be carried on under precisely the same management as at 
Manchester. 

Melbourne City Council recently decided to appoint the McI wraith, 
McEacharn & Co. Proprietary (Ltd.) as their agents in London to 
advise the Council generally as to municipal matters in Great 
Britain and Europe and to act as agents in negotiations for the pur- 
chase of future requirements of plant for the electricity depart- 
ment, &c. 


J. E. Bilton and E. C. Harris (trading as the General Engineer- 
ing Co,), electrical and mechanical engineers, Heckmondwike, have 
dissolved partnership. 


Wm. J. Bolling & Edwd. H. Candler, electrical engineers, iron- 
mongers, &c., 2, High-street, Sutton, Surrey, have dissolved part. 
nership. Debts by Mr. Candler, who continues as W. J. Bolling 
& Co." 


BANERUPTOIES, LIQUIDATIONS, &c. 


A meeting will be held at 154, Abbot-road, Poplar, E., to receive 
an account of the winding up of the London Electrical Synd. (Ltd.). 


Sale by Auction.—Messrs. Percy Huddleston & Co. have been 
instructed by Messrs. Carl Hentschel & Co. (1906), Ltd. (who are 
now ta king their electric supply from the public maine), to sell by 
publie auction on Tuesday, J . 8, at 2:39 p. m., the complete 
electrical installation at the Meisenbach Works, Wolfington- road, 
West Nor wood, S. E. The plant includes one 80 н P. and one 24 H. p. 
Otto gas engines, one 51 H.P. and one 45 н.р. Stockport gas engines, 
five compound and one shunt-wound dynamos, two spare arma- 
tures, switchboards, 20 arc lamps, cable, &c. Catalogues from the 
auctioneers, 72, Finsbury-pavement, London, E.C., and 16, Albany- 
road, Bedford. See also an advertisement, 


Plant Wanted, — Messrs. Phillips, Milla & Co., Irongate Wharves, 
Paddington, London, W., want a hydraulic accumulator (approxi- 
mate size of ram, 10 in. by 12 ft. stroke, suitable for 750 Ib. pres- 
sure); a set of hydraulic pumps (approximate capacity 800 gallons 
per hour, against pressure of 750 Ib. per square inch, pumps to be 
driven electrically from motor, preferably belt drive); and & 10 ton 
weighbridge and one pair fire-doors (L.C.C. pattern, 6 ft. to 6 ft. 
opening). See an advertisement. 


Meters for Sale—The borough electrical engineer at Lough- 
borough (Mr. W. H Allen) advertises for sale 72 Reason electrolytic 
meters. 


Brake Patent for Sale.—A patent automatic adjusting tram- 
w&y brake, both emergency and safety, is advertised for sale, or for 
manufacture on royalty. | 


CATALOGUES, &c. 


Telephones.—We have received several handsome catalogues 
from the National Telephone Co., in which particulars are given of 
a great variety of telephones and telephone accessories. Section 1 is 
the third edition of the metaphone catalogue. This small domestic 
instrument is now made up into a number of styles to suit various 
requirements, from the plainest wall set to an elaborate table com- 
bination, with which a double inkstand is included. Section 5 is a 
catalogue of fire and police alarms, water-level indicators, &c. Sec: 
tion 6 is a small list dealing with cement conduits for laying cables 
on the draw-in system. Section 8 is specially devoted to electric 
fans for desk, bracket and lampholder use. The catalogues are all 
of uniform size and are punched for filing, in a special case which 
we understand will be issued shortly. 


| Electrical Novelties.—Messrs. Darton & Co.’s latest catalogue is 

similar in size and style to previous issues, but it contains many 
additions in the way of small pocket lamps and dry batteries. A 
speciality is made of small gas and oil engine dynamo sets. 


Cylinder Lubricant.—In a pamphlet just issued full particulars are 
given of a number of designs of mechanical lubricators made by 
Snowdon, Sons & Co., Millwall, E. The lubricant known ав 
“ Sinol" is also referred to. This is specially made for stationary 
and marine engine work, and is claimed to be very economical in use. 
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Tip Waggons.— Messrs. Gibbons Bros., Dibdale Works, Dudley, 
have sent us a copy of their latest list of iron and steel colliery tubs, 
skips, tip waggons and portable rails. 


PATENT RECORD. 
APPLICATIONS FOR PATENTS. 


them, if they have not been published previously in the ordinary course 
Names within parentheses are those of communicators of inventions When 


November 22, 1906, 
26,454 TURNER. Spring fuses for electrical work, 
c ne . sparking Pluge, 
b KR. ock & A. Glover, U.S.) Lam for magnetic 
26,524 Maas & GowiwG. Electric signalling. i "е9 
26,534 Renson. Signalling for tramway lines.“ 
26,537 SEFION-JONES. (Stebbins, U.S.) Regulating electric motors,® 
26,538 CREEDY, jun. Winding dynamo-electric machinery with теі. 
slo | 
26,541 MITCHELL & DOLTER ELECTRIC Traction. Burface-contact electric 
traction systems. E. vs 
November 22, 1976. 
26,560 Burns. Electrical locki & apparatus. 
26,581 Mansy & MARSH. Terminals of accumulators. 
26,620 HEADLAND & PLUTTE. Arc lamps. 
26,622 WARWICK MACHINERY Co. & SAMUELSON. Lubricating systems for 
ings of turbines, 
26,601 Ler. Metallic filaments. 
| 26,644 LzrrNER. Electric supply systems. 
26,663 Овмокр. Terminal connections for electric conductors, 
26,664 & 26,665 HADFIELD. Manufacture of magnetic material. 


Reason Mfg, Co.—A request to “keep up with the times” is 
appropriately accompanied by a handsome brass clock in ca ing 
case from the Reason Mfg. Co., of Brighton. This is one of the 
most substantial and serviceable of our New Year gifts, and we 
congratulate the company upon its happy thought" in selecting 
80 appropriate a reminder of the flight of time. 


4. E. G.— From this company we have received a novel letter 
weight, which is somewhat robbed of its utility by the scale being 
marked in grammes. The dial is circular and resembles an 
ammeter in general appearance. 


Hart Blotter.—The always-weloome Hart Accumulator Co.’s 
useful blotter has come to hand. Comparing the tab in the left- 
hand corner with its predecessor we notice that the year's output in 
cells has reached a level 90,000, the total in use being now 800,000. 


26,668 WurELDON. Electrical contact maker and breaker automatically 
actuated by a passing vehicle running on rails, 
26,678 Cospurrs & Hacxerr, Conduit fittings. 
26,688 NraHTsCALES & NIGHTSCALES. Converting waste or other pore of 
i ike into 


Geipel & Lange.—Following the practice of a number of manu- 
facturers, Messrs, Geipel & Lange issue this year a waistcoat pocket 


and pencil. 

Messrs. J. B. Saunders & Co., electrical engineers, of The White 
Mansion, Westminster, and Bute Docks, Cardiff, have been estab- 
lished 50 years, and are sending out a handy glass paper weight as 
& souvenir of the interesting event. 


Electric Construction Co.—The New Year's gifts of the Electric 
Construction Co. are both convenient and serviceable. One is a 
circular pocket steel tape measure, the other an envelope opener, 


British Electric Transformer Co.— Following their usual practice 
(which we fully appreciate), the British Electric Transformer Co., 


like. | 
26,770 Morcan CRuorBLE Co. & McCourt. Manufacture of commutator 
brushes and other articles of plumbago. 


November 26, 1906. : ; 
15,8394 1277705) = RENNERT, Electric driving gear. (Date applied for, 
21,2884 RiCHMOND. Batteries. (Date applied for, 26/9/06.) 
26,785 Parsons. Electrical indicators. 
26,789 Mason, Self-generating electric brake. 
26,810 Warne. Conduits for ying electric cables. 
26,812 к (Morice, Australia.) Utilising the force of the waves of 


the sea. 

26,820 Mitts, (Gould, U.S.) Storage battery grid and machine for 
making same.“ 

26,829 Sr. AUBIN. Magnetic compasses and the like. 

26,867 B.T.-H. Co. (G.E. Co., U.S.) Electric furnaces. 

26,868 WARWICK MACHINERY Co. (G.E. Co., U.S.) Core boxes. 

26,872 GRAHAM. Telephonic receivers. 

November 27, 1906. 

26,887 Brown. Electro-magnetic button or counter. 

26,920 CHAPMAN. Revolving arm and bracket for attachment to the 
trolley boom for more easily guiding to live wire. 

26,926 STRODE & WHITE. Electrical connection devices. 

26,929 RoacH. Electric furnaces.* 

56 Hunter. Electrical ignition of internal combustion engines. 

940 Marino & BaRTON-W RIGHT, Accumulators.* 

941 MEmowsky. A paratus for forming insulation tubes.“ 

26,950 SUMNER. Switches of the rotary type. 

26,981 RzYNOLDe. Electric furnaces. 

26,982 Вовсн. Electromagnetic ignition devices, (Date applied for, 
28/11/05.) ; 

26,985 Siemens Bros. & Co. & FERRERA. Locking frames for operating 
electrically controlled railway points and signals.“ 

26,986 B.T.-H. Co. (A.E.-G., Germany.) Gear wheels. 

26,989 ALLGEMEINE ELEKTRICITATS-GESBLLSCHAFT. Protective devices for 
electric installations. (Date applied for, 25/11/05.) 1 

26,995 LEITNER. Brush racking gear for dynamo electric machines. 

26,98 МсСоггом. Automatic electric car brakes,* 

26,999 LevawTIN. Steam turbines. 
; November 28, 1906. 

27,006 Мовсток:, Producing oxides of nitrogen by electric process. (Date 
applied for, 8/8/00.) | . 

27,049 Krrskk. er rabie transmitting device. (Date applied for, 

э 


Almanack,”’: interleaved with illustrations of their main speciality — 
namely, high-efficiency transformers for all voltages and capacities 
for A. C. circuits, A very good series of illustrations is given, show- 


Processes employed. 


Exports of Electrical Goods and Apparatus.—The following 
list gives official particulars of the exports of British manufactured 


26, 

к 26, 

Dot separately specified) from Dec. 22 to Jan. l, with the ports of 26, 
destination :— 

Africa— Alexandria, £889 (ineluding £22 telegraph material); Beira, 

£42 ; Cape Town, £120 ; Delagoa Bay, £71; Durban, £257; East London, 

£108; Massowah, £19 ; Port Elizabeth, £55 ; Port Sudan, £104. Argentina 


£54 (telegraph material). Burma—Rangoon, £1,830. Ceylon—Colombo, 
£ Chili—Boca, £4,479 (including £421 telegraph poles) ; Valparaiso, 
£802. China— Shanghai, £375 ; Tientsin, £224. Denmark— Copen- 


Hong Kong, £158 (including £54 telegraph material). Indía—Bombay, 
£16,866; Calcutta, £6,850 (including £210 telegraph cable); Karachi, 
£698 ; Kobe, £68, Japan—Kobe, £799 (telegraph material) ; Osaka, 
£1,118 ; Yokohama, £631. Malia, £161 (including £144 telegraph 


27,060 DREWELL. Operating type-setting machines by electric currents 

controlled by register strips.“ . 

27,076 Von KELLER. Vapour electric converters. (Date applied for, 
5/12/05.)*+ . . 

21,099 саа Electrolytic manufacture of metal wire, atrip, &c. 

27,104 Irvine & British PNEUMATIC RaLwar Бома, Co. Electrical 
detecting apparatus for railway signalling. | | 

27,105 B.T.-H. Со. (G. E. Co., U.S.) Dynamo ectric machines. 

27,119 FwickxB. Apparatus for starting and regulating electrio motors. · 


mentt— Penang, £176 (including £20 felegraph material) ; Bingapore, 
£881 (including £36 re ig os material), Uruguay—Monte Video, £35, 
1.4. New York, £882, otal (for 11 days) £56,855, against £43,451 
forfeight days last year (Dec. 28 to 80), | 
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27,120 JuMAv. Electrometallurgical process for extracting copper from 
its ores. (Date applied for, 29/11/95.)*t 
27,122 How. Collecting electricity from alternators and for alternate- 
current motors. 


SPECIFICATIONS PUBLISHED. 
1905 SPECIFICATIONS. . 

24,249 CHARLES & Watson. Contact breakers for explosion engines. 
24,494 SYKES, Hotuns & LEAKE. Electrically actuating intermiltently 

moving wheel work. . | 
24.810 RAwonrH & RAWORTH. Electric control and propu'eion of vehicle}. 
24,998 HINDLEY. Trolley boom controlling apparatus. 
25,0474 Lonag, MUIRHEAD & Бовіхвон. Exhausting of vacuum tubes or 

vessels for electric discharges. (Date applied for, 2l 12/C5.) 
26,093 B.T.-H. Co. (G.E. Co., U.S.) Dynamo-electric machines. 


1606 SPECIFICATIONS. 


514 B.T.-H. Co. & HOLDEN. Electric measuring apparatus. : 
774 DR FERRANTI, FIELU, GARRARD & FERBANTI. Electrical measuring 
instruments. 


1,568 ScHULZ. Reversing turbines. 
5,856 DRAKE, JONES, CASTELL-EVANS & JANDUS Aro & ELEcTRIC Co. Are 


—— 


I desire to take this opportunity of testifying to the excellence of the 
engineering staff in Buenos Ayres. In Mr. Bocquet and his assistants 
we have a highly-trained and experienced body of officers practically 
acquainted with the special requirements of tramway construction work 
in Buenos Ayres, and the Company ig most fortunate in having secured 
their services. Again, we are greatly indebted to Mr. Runciman and our 
local Board, and especially to Dr. Drago, our counsel, for their watchful 


said : I will now conclude by gaying that my recent visit to Buenos Ayres did 
but confirm the view I had previously formed of the good results to be 
anticipated when the electrification is completed. The Company, with 
its allies, gives access to wide areas where population is ever growing, and 
will be able to give the Buenos Ayres public facilities for locomotion that 
can hardly be equalled, and certainly not surpassed. I now move the 
adoption of the report and accounts. 

The VICE-CHAIRMAN (Mr. N, G. Burch) seconded the motion, which 
was carried unanimously. The other business having been concluded, 
the proceedings terminated. E i 


2. — — 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


— . — 


NEW COMPANIES. 


EMPIRE LIGHT (LTD.) (91,864).—Reg. Deo. 21, capital £10,000 in £1 
shares, to carry on the business of a lighting and heating company, lamp 
and stove manufacturers, electrical and mechanical engineers, &0. 

JOHN M. KAISER (LTD.) (91,338.)—Reg. Deo. 20, capital £1,000 in 
£1 shares, to acquire the business carried on at Birmingham as John M. 
Kaiser, and to carry on the business of electrical and mechanical engi- 
neers and contractors, manufacturers of electrical and other instruments 
and accessories, electricians, suppliers of electricity, &c. First directors: 
J. M. Kaiser and F. E. Collins. 

WARBINER, LIMITED.—(91,298.) Reg. Dec. 18, capital £1,000 in £1 
shares, to carry on the business of motor vehicle, cycle and flying machine 
manufacturers, electrical and general engineers, electricians, manufac- 
turers of electric light cables, dynamos, motors, telephones, bells, elec- 
troliers, electric light fittings, heating and cooking apparatus, telegraph 
wires and accessories, &c. Secretary and reg. office, H. Sampson, River- 
aide Works, Doncaster. 


STATUTORY RETURN. 

LYNDHURST ELECTRIC LIGHT & TRACTION CO. (LTD.) (Name changed 
to Lyndhurst Limi ted” on Dec. 8.) Return to Nov. 13 gives capital as 
£6,000 in £1 shares, of which 1,750 have been taken up and paid for in 
full. Mortgages and charges, nil. 


MORTGAGES AND CHARGES. 


ACCESSORIES MFG. CO. ( LTD.)—Issue on Deo. 18 of £800 5 per cent. 
second debentures, part of series created Nov. 28, 1906, to secure £1,500, 
charged on company’s undertaking and property, present and future, in- 


cluding uncalled capital. No trustees. No previous issue of same series. 


BRITISH PROMETHEUS CO. (LTD.)—A memorandum of satisfaction 
in full of a debenture dated Sept. 12, 1905, securing £500 has been filed. 

COWPER-COLES COPFER CORPN. (LTD.)—£5,000 10 per cent. deben- 
tures, created Aug. 10 and dated Nov. 6, 1906, charged on company’s 
undertaking and property, present and future, except uncalled capital, 
have been registered. No trustees. 

TOPSHAM ELECTRICITY SUPPLY CO. (LTD.) Au amended return has 
been filed re £200 debentures created Oct. 22 and issued Dec. 6, 1906. 
In the original return the rate of interest on the whole was given as 4 per 
cent. It is now stated as 1 per cont, on one debenture of £100 and 5 per 
cent. on the other debenture. 


lamps. 
7,998 FAIRWEATHER. (Kellogg). Telephone exchange system. 
——_ 


COMPANIES' MEETINGS AND REPORTS. 


Buenos Ayres Grand National Tramways Co. (Ltd.) 


The ordinary general meeting was held on Wednesday under the 
presidency of J. IRVING COURTENAY, Esq. 

The SECRETARY (Mr. Fortescue Thursby) having read the notice 
calling the meeting and the auditors’ report, 

The CHAIRMAN said: Gentlemen, the period that has elapsed since 
our last annual meeting has been one of incessant labour, not only in con- 
nection with the electrification of the joint systems of the Grand National 
and New Tramways in Buenos Ayres, but also with the Company’s bill in 
Parliament for the reorganisation of its finances, which, in spite of being 
opposed before the Lords Committee, was finally passed by both Houses, 
and received the Royal Assent on July 20 last. The Directors have 
had in their efforts the energetic and hearty support of the immense 
majority of the shareholders of all classes, with the result that the 
Company is in a better all-round position than it has ever been. I 
have lately returned from another visit to Buenos Ayres, aud on this 
occasion I had the advantage of the presence of one of my colleagues, Mr. 
C. M. Rose. We went over the whole of the combined systems now 
worked under one management, and inspected the various stations. The 
work of electrification is being thoroughly well done, and ів recognised 
by the йш as guch in all is The stations cover a large area 
and lend themselves well to the increased electrification necessities. They 
could not be acquired to-day except at a high cost, and are a most 
valuable asset. | 

The CHAIRMAN then made an exhaustive review of the accounts of the 
company, and proceeded : The balance-sheet shows that the percen- 
tage of working expenses to gross receipts was 75°84, a somewhat high 
figure, which was not unexpected, however, considering the special circum- 
stances. The principal causes of this high rate of working expenditure are 
explained as follows: For instance, as each electric section was opened, 
it was not possible, owing to certain municipal regulations, to there 
and then suppress the horse working at the particular station from which 
the electric cervice was operated. This necessitated the maintenance of 
two distinct staffs—one for the horse working and the other for the 
electrio and as each staff and its working had to be kept entirely 
distinct from the other, these new sections were for some little time saddled 
with abnormally high working expenses. Such a state of matters, in fact, 

existed at some of the stations for several months, while the mainte- 
nance of horses was & much more expensive matter than during the 
previous 12 months, owing to the high price of fodder. Month by month, 
however, the working expenses are being reduced a3 the electrification 
proceeds, and the shareholders will be gratified to hear that the percent- 
age of working expenses to the gross receipts for the month of October 
s accounts for which have just come to hand) is 65:13, showing & 
erence of 10:71 per cent. when compared with the average rate for 
the year under review. The number of passengers carried during the 
ear was 27,810,737, an increase of 4,136,452, and the car-miles run 
were 6,676,738, ав compared with 5,981,519. On October 3154, 1905, 
the length of line converted to electric traction was 324 miles, aud 
the sections opened to public service on that date covered a distance of 
24 miles. On Nov. 30, 1906, the length of line converted to electric 
traction was 694 miles, and the sections opened to public service covered 
a distance of 48 miles. It is satisfactory to report that whilst the rate of 
progress of conversion in the former period was 24 miles per month, it 
has been increased in the latter period to 3 miles per month. Rails and 
other materials for a further 33 miles have already been shipped to 
Buenos Ayres, and the balance required to complete the conversion of the 
entire system is under contract and will be delivered during the next three 
or four months. Our relations with the municipal authorities continue 
satisfactory, and concessions for various extensions occupying important 
and rapidly developing portions of the city have been granted, so that 
when the joint system is completed it will consist of somewhat over 113 
miles of line. As regards traffics, I may say that those of the current 
financial year are quite up to our expectations. 


—————ÓMM 
CITY NOTES. 


MEMORANDA (Jan.3).—Bank rate 6 per cent. (since Oot. 19, 1906). 
Price of silver 32,7,d. per оз. Consols 86 75 865% for money, 864 —86 for 
account; 24 per cent. annuities 851—854. Consols Pay Day, Jan. 4; 
Stocks and Shares Continuation Days, Jan. 14 and 29; Ticket Days 
Jan. 15 and 39; Pay Days, Jan. 16 ond 31; Mining Share Carry-over 
Day, Jan. 11. 


ELECTRIC & GENERAL INVESTMENT CO. (LTD.) The directora have 
declared an interim dividend at the rate of 10 per cent. on the ordinary 
shares (being 1s. per share) for the six months ended June 30 ult., less tax. 


FIFE ELECTRIC POWER CO. Lp.) —At the meeting on Saturday, the 
report of the directors was adopted. Mr. R. E. Walker has resigned the 
chairmanship, but continues to act as an ordinary director. Mr. William 
Robertson, Dunfermline, and Mr. A. R. Young, Kirkcaldy, were re-elected, 
but the other retiring director (Mr. D. Russell) declined re-election. 

0. C. HAWKES (LTD.)—The dividend of 5 per cent. per annum for the 
six months ended Dec. 31 on the preference shares has been declared. 

SOUTH WALES ELECTRICAL POWER DISTRIBUTION CO. (LTD.)—A 
meeting of the debenture stockholders will be held on Monday for the 
purpose of considering the present position of the company. 
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Date Date | 


Name of Town or District. of Pro. | Supply aries eee, 
Р — (Figures in posue anu dian] wes Name of Company or Corporation. ya oc ADgineers. 
estimated population. 


& Indicates also а For original scheme. | 


| Order, | Commenced. | Consulting Engineer. |b At present acting. 


Р : - à & : = =< 
—— j | | Ё pu 
140 1896 |Sept., 1901 Battersea Borough Council .................. | F. A. Bond . a@Kennedy and 
| Jenkin 
141 1891 Jan., 1902 Bermondsey Borough Council. W. E. J. Heenan, аКіпсаій, Waller, 
[130,218 Manville & Dawson 
142 1889 Jan., 1889 Brompton, & Kensington Electricity H. W. Bowden 
upply Vo. 
| Special Nov., 1902) Central Electric Supply Co | Sydney Т. Sir A. B. W. Kenned 
143 | Special Nov. entral Electric Supply Co, Sy gr B OM cie ad Л ү e 
144 89,95,1891 ‚1896, | Charing Cross, West End & City Elec- | | 15 
| "98 1898 | tricity Supply Co. Y 1 
145 1899 1899 Ditto ditto B. W. Kingston DW. H. Patchell 
| | (City Order) | 
146 1886 Sept., 1889 Chelsea Electricity Supply Со. ............ aPercy Still 
147 | 1891. July, 1900 Chiswick 1 Electricity Supply Corpora. «A. W. Money "Малић ma EW. ї 
eekes 
148 | 1890 Dec., 1891 City of Londra Electric Lighting Co. ... aFiank Bailey 
1892 |Sept., 1897 County of London Electric Suppl Р. Sparks (Chief) laJ, S. Raworth | | 
149 to July, 189 Oo. (Northern Districts) ДЕЎ Реса (дж) IN 
150 1905 Ditto ditto (Southern Districts) | €. P. Sparks (Chie) laJ, S. Raworth | | 
A. A. Whitlock (Res.) 
151 1897 |Feb., am Borough Council... abA. J. Fuller... | da | 
000] | | 
89: T 1. Ib. L. Robinson abR. Hammond | . 
152 27] & Son 
153 srsmith Borough Council... G. Bell ..... aA. H. Preece 
) 
154 зай Borough Council. 20. H. Cottam aSirW.H.Preece : 
155 93 Jang 18 Borough Council bert Gay ... Albert Gay ... | ' 
156 | 1889 Jan., 18 E^ Knightsbridg I. W. Miller (aR. E. Crompton 


157 LO 1899 * 19€ 


158 „ 1885 


& Knightsb 
ill E.L.C, 
ric Supply 


H. W. Miller & | H. W. Miller & 
G. Schultz G. Schultz 
G. W. Partridge le Ferranti | 1 
rstall 


— 


159 $e Electr J. S. Hig 
160 

None |" 

A. Blackman .. 


fon 
insona Arthur Wright 
bs (Chief En.) 


а (1) and (2) LL 3 
Town (Dist. Eng.) A 


Newton aKincaid, Waller — 
Russell and Manville | 
Agar Dowling V. B. D. Cooper 


H. W. Sprunt ab Kincaid, Waller W 
and Manville: 


169 J. A. Constable Henry W. \ 
W. J. Allbright Bowden 
| Junehorni2Kincaid, Waller = 
110 D.M. Kingh i n T And Manville 
171 | W. C. P. Tapper ФА. Wright ...| = 
172 р aSir A. В. W. | ae 4 
A Kennedy 
173 d G. W. Keats jaEdmundsons’ | = 
Elec. Corp. 
174 T 


| 


д 


BLE I. ELECTRICITY SUPPLY 


stations and boxes, 2-wire distribution | 


E Voltage CONNECTIONS. __Charge| Net 
2 8 de | pete | No., Type and Size of | | : No. of 
; а © : Private | XO» Pe Total Street of Dis- , "ER 
Aere et re m | 2 Voltage. at Con- sighting __Pablic Lamps. Motors. Connec- Lamp | trict Bs uc 
EF ee Kae Are | gems, [Teal E.P. | nate, een e 
Ba Ач nals. IS c.p. ampa. (N = Nernst). | Kilowatts. | annum m ев). | 
* | 
0 510 230 | 62,799 381 213 Ta. N. 929 | 3,012 32 | 140 
Ango! ; 
Gilbert 10 amr. . | Т 
'l'hree-wire.......... eem 250 & 240 K 47,500 168 10 mr. 100 21600. 1,000 | 9,160 | 200 | 141 
| 500 | 480 open type 34% | | 
H.T. single-phase. Transformers in sub- 83 |2,000 | 100 188,586 16 | | 6,600 |21d.per| 0°77 3,861 142 


M aden“, 50 6.000 | 143 
| 1,000 v. oon. cur. with motor-gen’rs & 5-phase Б) 100 &| 380,000 149 open None 5,060 16,990 0:61 144 
mot. gens. in sub-stat., 5-wire con. cur. dis. hi gh 900 17 enc. | 
E.H.T. 3-phase with motor-gen'rs & low |200 &| 293,000 | None None 4,100 13,683 10 145 
| in sub-sta. 3- wire con. curr. distn. 400 | 
Three-wire......... eere | T 200 | 233,000 7,980 113 146 
Three-wire....... cnn von ds | 500 | 220 | 31,000] None | None 660 1,500 2 1,080 | 147 
Continuous cur. direct supply at 410 volte, | 100 981 27,000 148 
Z. wire distribut'n; also H. T. single-phase | ps 
Lighting.—H.T. 2-phase from trans. sub- sta.  P() 2.000 104 10,180 1:35 149 
Power.— Cont. current 550— | | ' 
High and extra Мето fcedere, alternate turnt | 00 | 6,000- |205 K 9,52: 52:87. 190 
luw-pressuro 2-wire network 2,000 | 410 
| 2.phase, with transformers in sub-stations.| 50 | 3,000 200 91,118 213 359, incl. 779 3,464 33 1,792 151 
4-wire distr'n. Rectifiers for arca N. 
Pures g irre repe ins 480 to 480 & 105,000 | 21210 amb. | 49 fa. N. 1,500 4,470 5 11,980 | 152 
| 550 | 240 
i | H.T. single-phase. | Two-wire distributors from | 560 | 2,200 поё 183,855 200 600w. ' І 54 1,609 5,528 1,856 153 
22 M с.р. 
ТИРЕ | 9 1 : 
11 e 2:190 Dot. 285,038 00 None | 298 | 8812 з |5714 | 154 
| E eee attend anan |. DO 05 100, 200 108,700 | 516 | None | 1,121 4,700 Sid. per 4-9 1,400 | 155 
T 1 
| : : Дах 46 
eee rte 0 поо on | open | None | 300 | 11,00 piger ran 8857 | 190 
Ж p . cont. cur. 2 2 . 
m | 
йолт Өт кере еы еч аи 45 5,250 200 XE ere | 157 
net- work of both Companies 
| КУНАН at Deptford. Transformer 83 10,000 100 325,000 3,300 8,848 17°75 2,286 158 
E. H. T. r- phase 
P | , 
| Е 159 | 
Moot wire continuous from station 3, and motor. 60 10.000 200 & 536,700 | 2,037 | 18,225 4:6 | 9,370 ` 
generntois and transformers at sub-statious. 10001 100 160 
Distribution рагу L. T. single-phase, partly continuous | 200? | | 
| Three- wire . 220 ps 143,102 52 open | None 155 4,409 2d. per 2:7 2,486 161 
| | Three-wire cont. cur. and 3-phase 50 |500& 230 | 80,164 344 | 527 3,601 5,446 Tie) 5 | 474 | 162 
| | with sub-stations 6,000 | ] | | 
(mper meme ошен atti, |. ПОТ 300,000) 06 Моше 1450 | 9,900 £17 | 0242315 | 163 
| | motor generators 214 15 amp. | 
vo Tree dieses ec eis eed Ens 340 500,000 M None ! 15,000 8201/7 2:85 7 ‚000 164 
| ame 
; | Three wire cont. curl... eia 440 220 &[194,658 | 792 open 43 2,858 8,760 |t and 3°75 | 2,763 165 
і | Three-wire cont. cur. and 3-phases. 50 | 5,300 440 | labour&c 
T H 322 | None 2,566 4,680 permi) 1 900 168 
210 & T rep 
system 3-wire 1,100 480 | | and main- | 
pl Three wit ee I EE | 202 to 200 &| 30,000 None None 520 1,288 puis . 390 | 161 
| А | 213 100 ' 
| | Н.Т. single-phase. Pit transformers, 50 | 3,000 | 220 [114,136 25 None | 1,116 4,845 | Free 1,800 | 168 
2-wire distribution | 15 amp | 
Single and 2-phase supply from transfra. < : О эд, x |e 
\ in оренда and street boxes iit 50 3,000 200 i 3,252 15 | 2,555 169 
. | ИО vec кена ыза зал наз | eis 31,821 anum amp. 150 la. N. 450 1,369 |, 5e 1 278 | 170 
44 gene. des | 
© Three-wire .......ssssseessusssosescsoese | 480 | 240 | 105,335 e e ih . N. 2,233 5,420 Same a 24 850 | 171 
| | реш е такир | private 
b ет ы мы ыы 400 200 K У 203 ‚ 21,068 | £22 | 2. 68,104 172 
motor generators 100 | less 24% | 
' Bal ae (Woolwich and Plum- 490 210 & 158 158 | | 173 
; stead Parishes) 420 1035 9.1l1amp| 32 cp. 335 3d. per 5 
' AES and 4-wire distribution | 50 6,600 220 2909 openand | 50 la.N. ian | 2999 | bi es pe 114 
(Eltham Parish) urilamme | | 
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“ROYAL EDISWAN" 
ELECTRIC LAMPS. 


MADE BY THE 
ORIGINAL 
INVENTORS 
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The Best and Cheapest in the Cu 


- BEWARE OF MISLEADING NAMES. .- 


See every lamp clearly. marked “ROYAL EDISWAN." 
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Edison & Swan 


United Electric bight Gompany, Limited, 


Kead Offiees and Showrooms: 36 & 37, QUEEN STREET, GHEAPSIDF, LONDON, E.G. 


DEPOTS: ` 
BIRMINGHAM. CARDIFF. DUNDEE, HULL. LIVERPOOL. NEWCASTLE-ON-TYNE. 
BELFAST. DUBLIN. GLASGOW. LEEDS. MANCHESTER. SYONEY, N.S.W. 
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Printe! aud Publishel by GEORG TUCKER, at the El tori il. айнан and Pod ishing се, 1, 2and 3, Saurspoay Соскг FLEET STREET, in the City of 
LONDON, Fripay, Ax NAA 4, 12.7 
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WESTERN ELECTRIC CO. 
D MANUFACTURE AND LAY p 
OF EVERY DESCRIPTION AND FOR ALL PURPOSES. 
Junction Boxes, Section Pillars, Motors, Fans, &c. 


City Offices: 171, QUEEN | VICTORIA STREET, LONDON, E.C. 


5 WORKS: NORTH WOOLWICH, E. 
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Tables \ Electric Supply & Traction Undertaking 
of the United Kingdom, 1906. . 
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TABLE I. 


ELECTRICITY SUPPLY UNDERTAKINGS 


NO TRAMWAY LOAD. 
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CURRENT TRANSFORMER. 


87, VICTORIA STREET, S.W., and HENDON. 


IHE ELECTRICIAN: 


THE OLDEST WEEKLY ILLUSTRATED JOURNAL OP 


ELECTRICAL ENGINEERING, INDUSTRY, SCIENCE AND FINANCE 


BSTABLIBHHD, First Series (Weekly), 1861; 


No. 1.495. [уйе M.] 


FRIDAY, JANUARY п, 1907. 
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À USEFUL, simple and, we think, novel method of measuring 
the energy gathered hy a “ wireless” receiving station, from a 
train of waves due to a single spark at the sending station, is 
Set out on another page. In the proposed method a telephonic 
mode of reception is used, and the sound produced in the tele- 
phone by the far-off spark has to he reproduced, as accurately 
as may be in intensity, by the discharge of a local condenser 
through the same receiving circuits, the charging potential of 
the condenser being varied till equality of intensity is attained, 
An obvious objection to the method arises in the attempt to 
compare successive sounds, a feat that cannot be accomplished 
accurately. Another objection appears from the fact that the 
intensity of the telephonic sound due to waves is a function of 
the damping of both sending and receiving antenne, while the 
damping in the local condenser circuit cannot be made to 
follow arbitrary changes of damping at the sending end. A 
slight change of spark length at the sending station, for in- 
stance, would seriously affect the result in the proposed method 
of measurement, and make just comparisons of the sending 
station's day-to-day performance impossible. Nevertheless, the 
method will be useful as, at least, a rough test in practical 


work, and should prove valuable in tackling scientific questions, 
such as the often-debated existence of an inverse square law 


for great distances, — 


WHY should dividends be regarded as plunder? We must 
confess that we are unable to answer this simple question, 
though readers of the /. айу News seem to have no diffieulty in 
accepting this view of the matter as put forward by Mr. P. W. 
WILson, M.P. Since the London County Council elections 
are approaching, we need scarcely explain that the object of 
Mr. WirsoN is to show that London must choose between 
Progressive progress leading to popular wealth, or to private 
plunder by an “electric trust." It seems that a trust may now 
be defined as any commercial enterprise that is not municipal. 
As to why an M.P. should be particularly qualified to deal 
with the problems of electrical supply we have never under- 
stood, but such people generally become so qualified at the 


times of municipal elections. 
— )ЕлоаЛЫН 


Tats electioneering process of qualification no doubt accounts 
for some of the remarkable statements that are made. Thus, 
after showing that the cost per kilowatt installed is £88 in the 
case of Borough Councils and £99 for companies, the writer in 
the Daily News says: “This means that the Borough Councils 
have saved practically 11 per cent., as compared with the com- 
panies, in their original installations. The contractors have been 
watched!” We are glad that Mr. WILSON sees some humour 
in this, but it would he better if he could see that the joke is 
really against himself. The fact that he does not appreciate 
the reasons for this difference in cost shows that he is a poor 
guide to the electors, who would do well to read the report of 
the Finance Committee of the London County Council in 
preference to swallowing the simple statement, in reference to 
the London County Council scheme, that “a loss is in the 
nature of things impossible.” Even greater amusement will 
he caused hy Мг. WiLsON'S treatment of what he terms “ the 
still graver side to the problem "—that is, the question of 
He remarks that “ every such trust intro- 


private enterprise. 
An economic 


duces corruption into municipal politics. 
privilege can only be sustained by the exercise of improper 
influences at elections. No trust-monger can be a good citizen. 
He must be what the Americans call a ‘Boodler? He is 
scheming for profit which belongs to the public. . 
Next March London will have to decide between progress or 
plunder.” After such absurdities we can only conclude that 
Mr. WILSON has been most unfortunate in his investments. 
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WE have frequently called attention to the policy pursued 
by the National Physical Laboratory in carrying out work in 
competition with private establishments, a policy which will 
certainly bring that institution into very marked disfavour if 
it is continued, and which is, moreover, beyond the charter 
granted by the Treasury Committee of 1898.  Notwithstand- 
ing that this kind of work was never contemplated when the 
Laboratory was founded, Lord RAYLEIGH, as President of the 
Royal Society, recently stated that the Executive Committee 
were of opinion that the efficiency of the Laboratory would 
suffer from the abandonment of this work, and he expressed 
the opinion that tests of this kind afforded good practice for 
the staff, and tended to keep them in touch with the 
manufacturers. Sentiments of this kind do not give good 
promise of a satisfactory settlement of the question. Quite 
apart from the sphere originally allotted to the Laboratory, 
the value of such an institution obviously depends very much 
upon the carrying on of such work as cannot be done by private 
establishments—that is, work of a kind which is not directly 
remunerative. We also think that Lord RAYLEIGH and others, 
in discussing matters of this kind, are rather forgetful of the 
fact that manufacturers have very considerable testing facili- 
ties of their own, and are not likely to have such work carried 
out extensively by the National Physical Laboratory if they can 
conveniently do it for themselves. 


It was decided some time ago, however, that the whole 
question should be referred to a committee, and for this pur- 
pose a Treasury Committee is to be appointed. A committee 
of this kind must necessarily be unbiased if it is to be 
of any value, and we therefore read with some surprise in 
a recent issue of the Engineer that there are rumours 
of appointing a committee of five members, three of whom 
are intimately associated with the Laboratory itself. We 
might have passed over such a suggestion as manifestly absurd; 
if we had not been able to confirm it. Self-examination is 
not what is required, and an inquiry into the methods of the 
National Physical Laboratory by a committee drawn from that 
institution could only be considered as worthless, however 
good in intention, It is difficult to imagine that a course so 
prejudicial to the Laboratory should be adopted, and we can 
only hope that no such step will be taken. 


THE tale of woe unfolded by the chairman of the South 
Wales Electrical Power Co. at the meeting of debenture-holders 
this week may be taken as an object lesson not to rush into 
undertaking electric power supply, the London County Council 
notwithstanding, without being very certain of the prospects— 
and the management. It is a dismal tale of the loss of £800,000, 
which would probably have been dividend-earning at the present 
time if it had been properly handled ; but apparently it is too 
late to remedy past errors, for the hoped-for guarantees from 
consumers are not forthcoming. This is regrettable, if for no 
other reason than the set-back it may give to the cause of 
electric power supply. 


— — 


ONCE more the shareholders of the British Westinghouse 
Company are presented with a gloomy annual report, Never- 
theless the directors express the opinion that the business has 
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Obituary.— We regret to record the death of Mr. A. V. 
Abbott in New York on December Ist. He was the engineer 
to Messrs. Westinghouse, Church, Kerr & Co., and previously 
had designed a number of electric railways aud central stations ; 
he was also at one time engineer for the Chicago Telephone Co. 
He was the author of a number of well-known engineering 
books, including The Electrical Transmission of Energy,” 
“The Evolution of a Switchboard,” “History and Use of 
Testing Machines” and “ A Treatise on Fuel.” 


We also regret to record the death of Mr. I. A. Timmis, 
which took place on board the s.s. “Etruria” on December 18th 
whilst returning from New York. Mr. Timmis was a well- 
known engineer, and his system of electrically-controlled points 
and signals for raitways has been adopted in several instances 
with great success. Numerous improvements in railway 
rolling stock and locomotives owe their origin to him. 


Electric Railway in Texas.—It is announced by the Electrical 
Review of New York that the Texas Traction Co. have decided 
to build an electric railway about 65 miles long between the 
towns of Dallas and Sherman. This line will be one of the 
longest in the State and will be operated throughout by 
standard direct-current apparatus. Each car will be fitted 
with four direct-current motors, equipped with the Sprague- 
General Electric type system of multiple unit control. Each 
car will be provided with General Electric air brakes and com- 
5 Power will be generated about half-way between 

allas and Sherman by two 1,000 kw. steam turbo- generators, 
the generator voltage being 2,200, stepped up to 19,100 for 
transmission. Six rotary-converter sub-stations are proposed, 
one of these being at the generating station and another com- 
prising a portable set. The latter contains a 300 kw. rotary 
converter, air blast transformers and suitable switching arrange- 
ments. This set renders unnecessary the duplication of rotary 
converters at the other sub-stations, as the portable set can be 
conveyed to any required point on the line. 


Electrical Installation at Lambton Colliery.—' The Lambton 
Collieries have recently opened one of the largest electrical 
mining installations in this country. The company take power 
for this purpose from the Durham Collieries Electric Supply 
Co.’s station near Houghton-le-Spring. The power supplied 
is used for lighting, hauling, pumping, coal-cutting and the 
working of coke ovens. In many cases where it is not ex- 
pedient to take the current up to the working face, electrically- 
driven air compressors have been installed, and compressed air 
coal-cutters are then used. Arrangements have been made to 
work the main pumps, which deal with about 1,000 gallons 
per minute, electrically, as also three of the main haulaye 
engines. For all these various applications about 3,000 H. P. 
is being taken from the supply company. The mines are now 
all being lighted electrically, and the company’s private gas 
works have, therefore, been dispensed with. This has caused 
the substitution of electricity for gas in the surrounding 
villages, which formerly drew their light from these works as 
the only available source. 


Electrical Distribution.—A Paper was read on December 
18th, before the Manchester Local Section of the Institution 
of Electrical Engineers, by Mr. J. H. C. Brooking, on 
“ Cheapened Methods of Electrical Distribution." Overhead 
mains were first dealt with, and it was stated that, provided 
the necessity could be shown and a suitable scheme proposed, 
the Board of Trade would offer no objections. Attention was, 
however, drawn to the fact that in America overhead wires 
were being taken down in towns and run underground as 
quickly as possible. Suggestions for working cables at higher 
current-densities, for a short time, were brought forward. The 
use of tramway wires for supplying current to motors at 
Rochdale and for lighting a village near Chesterfield were then 
described. The fourth method of cheapening supply was by 
Wing unarmoured cables in the ground; this was only, how- 
Wer, a question of cheapness before reliability, and was 
brought forward on account of the high price of copper. The 
other methods described were laying cables through blocks of 

ouses, making one service do for several consumers, supply 
at a fixed charge without meters, and cheapened wiring, 
together with a few notes about foreign practice. 


Electric Power Development in France.—The American 
Consul at Roubaix has reported on the tendency in France to- 
ward the utilisation of electricity for industrial purposes, 
energy being now obtainable at reasonable prices. Thesuccess 
recently achieved by the Société Lilloise d'Eclairage Electrique 
has led to the establishment in the city of Lille or its environs 
of four further plants of large capacity for the production of 
electrical energy. The latest is a plant of 25,000 H.P. about 
to be constructed at Marquette. An idea of relative cost 
may be formed from a comparison of proposed prices for elec- 
trical energy in the annexed table with the cost prices given in 
the following examples of motive power generated by the 
ordinary means of steam and gas: (1) For an industry 
whose continually varying needs are from 25 H.P. to 100 H. P., 
the industry considered being a printing establishment, 
the cost price per kilowatt-hour is 0°19fr.; (2) for an industry 
constantly requiring 100 H. P., the industry considered being a 
spinning mill, the cost price per kilowatt-hour is 0:146fr. The 
new electric companies have established price schedules, the 
figures being essentially the same for all. These are based 
upon a progressive decrease in cost, beginning with & charge 
of 0:20fr. per kilowatt-hour for small power and lowered to a 
charge of 0:05їг. and less per kilowatt-hour for subscribers 
utilising 5 H.P. or more during a stated number of hours :— 


Price in francs per kilowatt-hour. 


Power installed in For the first 


kilowatt For the Forthe For more 
ана; | 1,000 hrs. of | 1,500 hrs. | 2,000 hrs. than 
utilisation. , following. | following. 4,500 hrs. 
RE 2 Eng Ez = Se 
Less than kw. ...... 020 | 020 0-20 0:20 
From 3kw.to6kw. .. 020 | 014 | 009 0-05 
From 6kw. to 10 kw. 019 018 ^ 0085 0˙05 
From 10 kw. to lokw... 0˙18 0˙12 0:08 0:05 
From 15 kw. to 24 kw. .. 017 0:115 | 0:075 0-05 
From 24 kw. to 36 kw. .. 0:16 0°11 007 0:05 
From 36 kw. to 50 kw. .. 0:15 0:10 | 0:07 | 0:05 
From 50 kw. to 80 Кж. .. 0-14 0:095 0:065 0:05 
Above 80 Кт. .......... 0:18 0:09 | 0:06 0:05 


ARRANGEMENTS FOR THE WEEK. 


SATURDAY, January 12th. 
BigurNGBAM AND Disrricr ELECTRIC CLUB. 


7.30 p.m. Meeting at the Colonnade Hotel, New-street. Presidential 

Address by Mr. W. H. Whitehouse. 
MONDAY, January 14th. 
NEWCASTLE SECTION or ГНЕ INSTITUTION OF ELECTRICAL ENGINEERS. 

S p.m. Meeting in the Engineering Lecture Room of Armstrong 
College. Paper on “Points in Power Station Design and Opera- 
tion,” by Mr. E. P. Hollis. 

TUESDAY, January 15th. 
THe University or LIVERPOOL ENGINEERING SOCIETY. | f 

5:30 p.m. Meeting in the Lecture Theatre, Walker Engineering 
Laboratories. Presidential Address on “ Military Engineering," 
by Mr. H. G. Williams. 

Farapay Society. | 

5 p.m. Meeting at the Institution of Electrical Engineers, 92, 
Vietoria-street, S.W. Paper on The Application of the Elec- 
tron Theory to Electrolysis,“ by Mr. E. E. Fournier d'Albe. 

WEDNESDAY, January 16th. 
BIRMINGHAM SECTION OF ra INSTITUTION OF ELECTRICAL ENGINEERS. 

7:80 p.m. Meeting in the Lecture Theatre at the University, 
Édmund.street. Discussion on Recent Improvements in 
Electric Lighting," opened by Mr. A. H. Bate. 

STUDENTS’ SECTION or THE INSTITUTION or ELECTRICAL ENGINEERS. 

7:30 p.m. Meeting at 92, Victoria-street. Discussion on Prof. J. 
Epstein’s Paper, Selection and Testing of Materials for the 
Construction of Electrical Machinery.” 

JUNIOR INSTITUTION OF ENGINEERS. 

5 рт Meeting at the Westminster Palace Hotel. Paper on „Stream 
Lines and their Application to Engineering Problems, by Dr. 
H. S. Hele-Shaw. К : 

STUDENTS’ SECTION OF THE INSTITUTION OF CIVIL ENGINEERS. 

2:45 p.m. Visit to the Electricity Generating Station of the Great 
Western Railway at Park Royal. Meet at Paddington Station. 
Jan 18th. 

pepe To С око В or MECHANICAL ENGINEERS. | pni 

S p.m. Meeting at Storey's Gate. Paper on “ Lighting o i wey 
Premises, Indoor and Outdoor,” by Mr. H. Fowler adjourne 
discussion). 


Rovar INSTITUTION. : 
9 p.m. Meeting at Albemarle-street. Lecture on “Fifty Years ot 
Explosives,” by Sir Andrew Noble. 
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 ALTERNATING-CURRENT ARMATURE WINDINGS 
AND THEIR CLASSIFICATION. 


BY Н. M. HOBART AND A. G. ELLIS. 


(Continued from page 443.) 


Summary.—The authors first consider the derivation of single-phase 
windings and define the fundamental terms—coil, single-coil, and multi- 
coil; whole-coiled and half-coiled. Then follows a discussion of the 
types of coil (spiral and lap), development of polyphase windings (two- 
phase and three-phase, whole-coiled and half-coiled windings), and the 
number of ranges and divisibility of armature as affected by true three- 
phase and six-phase grouping, together with general conditions for 
various types. Consideration is given to short-coil and skew-coil windings, 


‘wave windings and retrogressive wave windings, and their development ; 
from simple fundamental windings, and parallel connection of armatures. 


A general ssheme is given for nomenclature aud classification of alterna. 
ting-current windings : (1) Single or polyphase, (2) whole-coiled or half- 
coiled, (3) single-coil or multi-coil, (4) uni-slot or polyslot, (5) spiral, lap, 
or wave-winding. The articles conclude with rules for Y and A connec- 
tion of three-phase windings, and the application of a nomenclature 
scheme showing the properties of a winding completely defined by its title, 


Polyphase Windings.—The discussion so far relates to single-. 


phase windings, but all the definitions of terms enunciated will 
apply precisely to polyphase Windings. It is, nevertheless, 


before coming to the 
briefly the development of polyphase windings from single 


general scheme, desirable to consider 


phase. Апу polyphase winding is derivable from a single- 
phase winding by superimposing on the armature a number of 
separate single-phase windings at regular and suitable in- 
tervals. Thus, if we take the elementary single-phase winding 
given in Fig. 14, and superimpose another similar single- 
phase winding, but displaced from the original as shown in 
Fig. 15, we obtain an elementary two-phase winding (or 
quarter phase, as it is sometimes and more correctly called). 
We have in Fig. 15 distinguished the second phase by 
breaking the lines and also by suffixing the letter B after the 
T on each conductor, in distinction from A for the first 
phase. 
‚ It will be noted that conductor 1А is situated midway be. 
tween conductors 1 and 2, and as the distance between the 
conductors 1 and 2 is equivalent to one pole-pitch, it follows 


that the second phase is displaced from the first by one-half of 
the pole-pitch. | 
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If we wish to obtain a three-phase winding we must insert 
two extra phases. This has been done in Fig. 16, where we 
have now the three phases marked A, B and C. The con- 
ductors IB and 1c are evenly disposed between conductors 14 
and 34 of phase A, and each is displaced from the other by 
one-third of a double-pole pitch. "Thus the displacement of 
the phases is one-third of the double-pole pitch—z.e., one-third 
of a period. 

The windings shown in Figs. 17, 18 and 19 are closely 
related to the windings of Figs. 14, 15 and 16, and they have 
been drawn immediately under them for the purpose of giving 
a clear view of the elementary polyphase windings. The 
difference between the upper and lower groups of windings is 
that, while in Figs. 14, 15 and 16 we have only one con- 
ductor situated under each pole, in Figs. 17, 18 and 19 we 
have a number of conductors in a concentrated group under 
each pole in place of each single conductor in the former case, 
The windings of Figs. 17, 18 and 19 are all chalf- coiled, and 
the individval coils are all “ single- coil.“ 

Hence in Fig. 17 we have a set of three coils each consisting 
of a number of turns connected together and represented by 
a thick line. | 

Similarly, in Fig. 18 we have two sets of coils—the 
dotted and the black—each set of three connected together 

as in Fig. 17, and each constitut- 
ing one of the two phases. Also in 
Fig. 19 we have three sets—black, 
dotted and chain—each set con. 
stituting one of the three phases 
A, B and C. 

We shall, as in the single-phase 
windings, mark the two terminals 
of each phase S and T, but to dis- 
tinguish between the phases the 
letter of each phase is suffixed, thus 
S, and T, indicate the terminals of 
phase А and so on. 

In Figs. 15 to 19 we have shown 
one separate pair of collector rings 
connected to the terminals of each 
phase. Actually the windings of 
the three-phase armatures will, of 
course, be interconnected in Y or A 
fashion, having only threo terminals, 
and rules for these connections will 
be given subsequently 

As already stated the windings 
in Figs. 17, 18 and 19 are all of the 
“ half-coiled ” variety—i.e, there is 
one coil for each phase under each 
pair of poles. Thus in Fig. 19 the 
total number of coils is nine, and 
as there are three phases there 
are 9/3=3 coils per phase. The 
number of poles is, however, six, 

which is double the number of coils 
per phase. 

Suppose, now, instead of connecting the whole of the con- 
ductors forming the group corresponding to 14 (in Fig. 18) to 
the group 24, we only connected half of them to half of the con- 
ductors in group 24 ; then it is quite permissible to connect 
half of 14 in an opposite direction back to half of the group 64 
in a similar fashion to F ig. 7. By so treating each group 1А, 
24, ЗА, &e., we obtain the winding shown in Tig. 20, which is 
the two-phase winding corresponding to the single-phase 
winding of Figs. 5 or 8 as cach phase is practically identical 
therewith. 

It wil not be diffcult to see that by dealing with 
15 5 winding of Fig. 19 in like manner we obtain 

ig. 21. 

In both Figs. 20 and 21 every pole is subtended by one coil 
of each phase. e., the number of coils per phase equals the 
number of poles. These two windings are the “ whole-coiled " 
windings corresponding to the “half-coiled ” windings of Figs. 17 
and 18 respectively.“ 


There is another way of grouping the coils in the three- 


- 
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phase half-coiled winding of Fig. 19 with respect to one | winding nor Fig. 21 allows of the armature being divided into 


another and the winding still remaining half coiled. 

This way is shown in Fig. 22, the difference in which will 
be seen on comparing it with Fig. 19. Fig. 22 is strictly a 
six-phase grouping, while Fig. 19 is a true three-phase. 
An inspection of Fig. 22 will show that the winding consists 
of three groups of coils, each group consisting of one coil of 
each phase; for instance, the first group comprises all the 
conductors from 1A to 2c (inclusive) he armature when 
wound could be divided into three sections, each section con- 
taining one of these groups of coils, without interfering with 
the coils themselves. If three radial lines are drawn between 
the three adjacent groups of coils the armature can be divided 
at the points marked by these lines, it only being necessary to 
break the connection between the coils. This is a good point 
to be realised, especially with very large armatures, which, if 
wound in this way, can be built and transported in several 
sections each fully wound. The style of winding has, how- 
ever, several disadvantages, a prominent one of which is that 


the crossings of the end portions of the coils do not afford of 
a simple arrangement. The end view underneath Fig. 22 
shows that one coil of each phase crosses both of the other phases. 

The coils would have to be laid up in three ranges at the 
ends of the armature in either manner of those shown in Fig. 23 
e, f and g. 

We shall show specifically the number of ranges necessary for 
each type of winding when dealing with the general classified 
scheme later on. 


In Fig. 19 it will be noted that the coils are not collected in 
groups of three as in Fig. 22, and the armature cannot be 
divided into sections without dismembering several of the coils. 
_ Windings of this type are, however, capable of being laid up 
In two ranges in the manner shown in Figs. 23c and 23p. 

Turning back for a moment to two-phase windings, it will 
be seen that the two-phase winding of Fig. 18 is similar to the 
three-phase winding of Fig. 22, in that the armature can be 
divided into sections without disturbing the coils. 

As, however, there are only two coils in each group, there 

ing only two phases, the ends can be laid up in two 
ranges. This is also the case with Fig. 20, but neither this 


sections. 

The above windings are the fundamental polyphase coil. 
windings, and of them Fig. 20 is the most common for two-phase 
and Fig. 19 the most common for three phase. So far as 
divisibility of the armature and number of ranges in the wind- 
ing is concerned the following table is of interest as setting 
forth the properties of these fundamental windings :— 


| ; ПРИ 

Fi | Style of No. of No. of coils No. of Divisibility of arma- 

| . per phase ture. A can be divided; 
No. winding. phases per pole pair ranges. B cannot 
18 Half coiled 2 | 1 2 A 
20 | Whole coiled 2 2 2 B 
19, Halfcoiled , 3 1 2 B 
21 Whole coiled 3 2 3 B 
22 | Half coiled 3 | 1 | 8 A 


This table brings out the point that the armature is not 


| divisible unless the winding has one coil per phase per pair 


of poles—i. e., it is of the “half- 
-coiled” variety. Also both the 
two-phase windings can be laid, up 
in two ranges, and, in fact, this is 
possible with all two-phase coil 
windings. 

On this matter of ranges we 
shall formulate a few general state- 
ments subsequently, but a refer- 
ence to Fig. 23 is desirable at this 
point in connection with the fun- 
damental types of winding we have 
developed. 

The sketches in Fig. 23 indi- 
cate a section through the arma- 
ture core and the ends of the coils 
for various coil windings ; a and ) 
show single range windings. 

An inspection of any of the 
single-phase winding diagrams 
already given will show that all single-phase windings are laid 
up in one range; c and / show two range windings. As has 
been seen both two-phase and some three-phase windings can 
be laid up in this way; ¢, fand g show three varieties of three 
range windings with the coils laid back to a greater or less 
extent. 

1. For stationary alternator armatures any of these varieties 
can be employed. It is generally preferable to keep the coils 
well back against the armature frame, and thus 0, d and e 
would be more common. 

Type g should only be used when the armature is built in 
two or more sections, as if it is in one piece the rotating field 
eannot be withdrawn owing to its fouling the lowest range 
of coils. 

2. For rotating armatures any one except y is allowable, but 
here also it is desirable to keep the coils well back and to 
strap them on to the core-end plates for security. Thus 5, d, e 
and f will be preferable. 

8. For induction motors the windings of the stator and 
rotor should come as near together as practicable to render 
the magnetic leakage a minimum. Thus a, c, and f will be 
preferable, and 9 may also be used for large motors, provided 
the rotor-end windings 5 coils or squirrel cage) do not 
come in the way of the lowest range. 

In either a, c, f, or g there is the danger, should anything 
on the rotor become loose and fly out, or anything get between 
the rotating and stator-end windinge, of the insulation on the 
lowest range becoming damaged which may make it necessary 
to rewind that range. 

Exception to the above statements must be made for the 
two classes of winding, shown in Figs. 12k and 12r, which 
should be mentioned here as they are coil windings. These 
are respectively what may be designed (1) Short coil windings; 
(2) skew coil windings. 

1. Fig. 24 shows a diagram of a three-phase short coil 
winding. In this type of winding the coils of the various 
phases do not overlap, neither do their end portions cross one 
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another, but the coils are all of the same size and shape and 
are laid on the armature side by side. Thus in Fig. 24 we 
have three coils, one for each phaso, subtending a pair of poles, 
not overlapping as in Fig. 19 but placed side by side. Com- 
paring with Fig. 19, the coils are much narrower, and hence 
their designation “ short coils.” : 

In the short coil windings the mean length of turn of a coil 
is reduced, and consequently the total length of conductor per 


A xxx 
P 1 х 
Q Retrogressive Wave. 
В. 
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conductors 1А and 64, but in this case these groups are distant 
from each other by a space equal to the pole-pitch, and con- 
sequently the risk of breakdown is not nearly so great. . 

This is a point decidedly in favour of the balf-coiled style of 
winding as in Figs. 17, 18 and 19, and this point, together with 
the others enumerated, adds to its wide utility. 

The difficulty with the whole-coiled winding, that full pressure 
exists between adjacent coils, may be obviated by connecting 
two halves of the winding in parallel, as indicated in Fig. 26. 
Tbe right-hand half of this winding, consisting of three coils, 
has terminals S, and T, and the left-hand half S, and T.. 

Connecting S, to S, and T, to T, puts the two halves 
in parallel, and the full pressure occurs between the points S 
and T which are very remote from one another, being, in fact, 
diametrically opposite. All of the phases, if the winding is 
polyphase, may be treated in asimilar way. This procedure is 
not, however, advisable, except sometimes for the purpose of 


Skew Call. converting a winding for use with half the original voltage, as 

p. | there is the possibility of the two halves not being balanced 
: | F. electrically which leads to local currents round the winding. 

Wave Short Gai The other two styles of windings shown in Fig. 12 are wave 


windings. Fig. 12c is denominated simply a “ wave winding,” 
and Fig. 12D a “retrogressive wave winding." 

Wave Windinys.—If we look back to Figs. 14, 15 and 16 it 
wil be seen that, starting with conductor la, the winding 
progresses round the armature to 64, taking in 24, 34, 44 and 
94 successively, and making a wave element. If, instead of 
conductor 14, we had two conductora connected to two con- 
ductors replacing 2A, we should obtain, in place of Fig. 15, 
the two-phase diagram in Fig. 27. Fig. 16, treated in a 


Fic. 12, —CrawsIFICATION uF ALTERNATING CURRENT WINDINGS. 


phase. The disadvantage, and the reason why they are used 
very infrequently is that the pole arc must be reduced until it 
is narrower than a coil, which entails a reduction in the pole 
area, and the periphery of the armature is not so well utilised. 

2. Fig. 25 will illustrate what is meant by a skew-coil 
winding. Here the coils are all of the same shape, and the 
winding is equivalent to an ordinary long coil or overlapping 
winding, the diagram of Fig. 95 being, in fact, j practically 


( АШАУ 


Fic. 27.— Two-PHasE Two-SLOT Fig. 28. — TRRER. PHASE Two-sLoT 
Wave WIN DING. Wave WIN DINd. 


similar manner, would give a three-phase wave winding. 
These windings are still electrically identical with the corre- 
sponding spiral-coil and lap.coil windings, but they need to be 
distinguished from continuous-current wave windings of the 
closed-circuit type, which, as we shall see subsequently, are 
applicable to alternators. 

If the common three-phase winding of Fig. 19 is treated in 
the same way we obtain the diagram of which a developed 
portion is shown in Fig. 98. | 


Fro. 24.— THREE-PHASE TRIPLE Fig. 25.—THREE-PHASE TRIPLE Cor. 
Com. Ѕновт Соп, SPIRALWINDING. Skew Com Winprna. 


‘winding also is rare] employed. 
A point of considerable importance in all these winding 
schemes is the pressure between the 
adjacect coils. If one inspects Figs. 20 
and 21 and considers one-phase, it is 
evident that the maximum voltage 
exists between the end of one coil and 
the beginning of the next coil, which 
points constitute the machine termi- 
nals, and the pressure is the machine 
terminal voltage. The pressure be. 
tween the sides of the first and last 
coils marked A and B in both diagrams 
is practically as great as the full ter- 
f minal voltage. This pressure thus 
exists between groups of conductors lying very near together 
and in adjacent slots, and at this point the armature is most 
liable to insulation breakdown. . | 


turning, now, to the corresponding half-coiled windi f 
Figs. 18 and 19 the full pressure exists be nee 


Fra. 29.— SINGLE-PHASE RETRoaREsSIVE Wav: WINDING. 


The appearance and carrying out of the end connections is 
exactly the same as any of the lap-coil windings. The wave 
winding, however, dispenses with connections from coil to. coil, 
! which simplifies the end windings, especially if the conductors 
tween the groups of are very large, as is the case with low-voltage machines, The 
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ordinary wave windings derived in the above way follow 
exactly the same laws and have the same properties as their 
corresponding lap windings. 

Fig. 28 would thus be called a three-phase two-slot wave 
winding as there are two slots per pole per phase. This 
winding could also be designated a three-phase double-coil wave 
winding, but the use of the term two-slot in connection with 
wave windings is preferable. In using Tables B and C for 
finding the number of slots for wave windings, the figures in 
the columns headed half coiled” must be used, as the ordi- 
nary wave wiuding corresponds to a half-coiled coil winding. 

Retrogressive Wave Windings.—The foregoing wave windings 
are generally more applicable to armatures with one con- 
ductor per slot carried out as bar windings. If there are two 
or any even number of conductors per slot, the wave winding 
most suitable is the retrogressive type, which is carried out in 
exactly the same way as a continuous-current barrel wave 
winding. The essence of this winding is shown by Fig. 29, 
which has eight poles and one slot per pole per phase contain- 
ing two conductors. The two conductors are shown close 
together, the top one being represented by a full line and the 
bottom one by a dotted line. 1f the V end connectors are all to 
lie up together, it is necessary to connect fromthe top conductor 
in one slot to the bottom conductor in the corresponding slot 
under the next pole. Thus, conductor 1 is connected to 4, 4 to 
5, and so on, arriving at 16. We have now progressed once 
round the armature in going from the point marked A to the 
point marked B, but we have only taken in one half of the 
conductors. To connect up this half independently we may 
start, say, at conductor 14 which is a bottom conductor. It 
must be borne in mind that for the end conductors to lie up 
the bottom conductor must be connected in the opposite direc- 
tion to the top conductor on emerging from tlie armature. 

At the other end of the diagram the top conductors are con- 
nected to the right and hence the bottom conductors must be 
connected to the left, and thus conductor 14 is connected to 


— 


r QO --------------- 


This amounts to superposing on Fig. 29 two additional and 
exactly similar phases, which obtains the diagram Fig. 30. This 
winding is absolutely symmetrical having the same number of 
conductors in each phase. The end connections are thoroughly 
evenly distributed around the cireumference, the only slight 
irregularities occurring at the points where the terminals are 
taken out, and the two halves are connected. 

The disadvantageous feature of this type of winding, in 
common with continuous-current wave windings, is that be- 
tween the top and bottom conductors in the slots a pressure 
exists equal to half and full terminal voltage. This necessitates 
the top conductors being insulated from the bottom by an extra 
strip of insulation, and the winding is dangerous for high 
voltages. For this reason it is not very advisable for high- 
voltage generators, but for low-voltage generators, induction 

| motor stators of low voltage, and especially for wound rotors, 
it is very useful. This type of wave winding is only directly 

| derivable from a “ whole-coiled” lap winding, and it is strictly 

| a “ whole-coiled " winding. 

| (To be concluded). 


THIRD RAIL CONSTRUCTION. 
BY E. GOOLDING. 


Summary.—Attention is called to defects found in third-rail construc- 
tion, and to recent improvements in design. 


The electrical equipment of permanent way as hitherto 
carried out with third and fourth rail has been the subject 
of much comment, and may, perhaps, be regarded as the least 
satisfactory part of the railway electrification work which has 
been done in this uae 

The dangers connected with the live rail as hitherto installed 
should not be too lightly passed over, yet up to the present we 
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Fio. 1.— EXISTING ARRANGEMENT. 


Fic. 2.-—Prorposep NEw DESIGN. 


11 and so on round the armature, arriving at 15 after having | have practically adhered to the same methods with all their 
made a complete tour in the opposite direction to that taken | disadvantages, with comparatively few attempts at improve- 
previously, the ends being marked C and D. An inspection of | ment in either design or workmanship. There are now in 
the arrow heads on the conductors which indicate the relative | this country several lines in use equipped with third rail, from 
direction of the E.M.F.s will show that to connect these two ; which valuable and profitable experience is to be had, and all 
circuits together so that the E.M.F.s are in the same direction | new work should be so modelled as to embody the admittedly 
throughout the winding, either points B and C must be con- good points possessed by exch of our own present systems, 
nected together, leaving A and D as terminals, or A and D | thereby removing some of the objections and minimisin 
together, leaving Р and C as terminals. many of the troubles surrounding the present method o 
The former of these has been taken in this case, giving the | equipping our railway tracks. If this were done the author 
terminals marked S and T. It will be appreciated from the suggests that there would be less need for questioning the 
winding thus connected up in what sense it is retrogressive; relative advantages of continuous and alternating current for 
for starting at S and following the circuit we make a complete : the electrical operation of our suburban lines. Our experience 
tour of the armature in one direction to the point B, and is all on the side of continuous current, and an immense 
then Lolng to point C we make a complete tour in the reverse amount of time and money has been spent in perfecting the 
direction, arriving at the other terminal T. | many mechanical and electrical details of rolling-stock, motors 
It is now a simple matter to complete this diagram into a and sub-station equipments, tho result of which is shown in 
three-phase ej ht-pole diagram by adding four more conductors the present good running of our electrical lines.  Exceptin 
vader each pole and connecting them up exactly as in Fig. 29. the track equipment, we have, therefore, undoubtedly gaine 
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excellent working results, but the present tendency is to start 
afresh on a new system (employing overhead work) before any 
radical attempt has been made to improve the method of 
equipping tracks with suitable conductors. 

In the present article the writer will put forward several 
points where improvement is possible in track work. With 
continuous-current working at comparatively low voltage it is 
necessary to have large conductora to deal with the heavy 
currents required ; the weight of these conductors renders it 
impossible to support them overhead, and the only alternative 


that presents itself is the use of steel conductors placed along- 


side the tract. The section mostly in use is the tee or Vignoles 
standard American section of track rail. This design, as 
shown in Fig. 1, has a large overall size for its carrying 
capacity and 1t would seem possible to use a section which 
would better economise space since the room occupied on the 
track is of some importance. 

The new section as shown in Fig. 2 was selected for use on 
a large system after extensive practical experience with the 
Vignoles rail. At the time very careful consideration was 


joints of the third rail to contend with this difficulty. "These 
provisions might answer were we not also compelled to allow 
for the rail creeping. It is this ‘‘creeping” or movement of 
the rail which causes so much trouble. The writer has carried 
out a series of tests at many points on a large system, but 
there appears to be no rule or law by which the direction or 
amount of movement can be gauged. The Lancashire and 
Yorkshire Railway guard against this trouble satisfactorily by 
allowing an expansion joint every 80 yards of conductor rail, 
all the intermediate joints being bolted hard and fast, and each 
of these lengths is also anchored. The practice of allowing 
play at every joint is unsatisfactory, since with long lengths 
the rail is liable to creep along and crowd upto one end. To try 


; and anchor a long length is not desirable, since the erection 
of anchors to withstand this great strain is not only expensive 


but in many cases impracticable, and to anchor each piece of 
rail is impossible. 

The method adopted for sectionalising the conductor rail is 
of great importance, since the facilities offered to the cutting 
dead” ог making alive” of any portion of the line and the 
separation of up and down lines 
must be both simple, rapid and 
effective ; also, means must be pro- 


/ -Ja Switchboard placed À : А 
in signal Cabin vided for the automatic cutting out 
SPA ; of complicated sections, and in case 
Ex mm Gap of breakdowns, derailments, &., it 
AL са. ТРИО Rail_ must be possible to resort to single- 
pinks „= renee line working. There is no doubt 
= „S оси — that all operating switches for the 
ü — ——ÀX EPI TET IS „„ Букс: ы: of conductor rails 
Gap’ H-—-Length of Train sein should be in the hands of the 
Fre. 3.—Sxctioxrxc Turm» RAIL ror SINGLE LINE WORKING. signalmen. With the various 


given to the advantages of the square section as adopted by 
the General Electric Co., of America, and also to the use of 
channel rail: The great advantage of compactness will be 
apparent in the new design, yet the section of both rails are of 
the same weight and area. There is also a liberal clearance 
for the shoe and ample contact area, and as shown this still 
gives the valuable saving of 2 in. in the overall width as well 
as a considerable gain in the height of the rail from the ground, 
thereby improving the insulation. 

The insulator block shown under the new rail section has 
been in use and proved itself thoroughly reliable; in fact, it is 
now being used to replace the old design. It will be seen that 
the insulating surface is nearly twice as great as on the old 
form, it has an uncovered surface free to be washed by the 
rain, whereas the old form of cap allowed an accumulation of 
mud and dirt to collect, which was found from practical ex- 
perience to lead to considerable trouble owing to heavy leakage 
current, sometimes ending in a burn-out. Packing pieces are 
expensive and awkward to fix, and these are dispensed with 
by using removable clips of different sizes which enable all 
variations in track to be taken up. 

The idea of using malleable cast-iron brackets for supporting 
the wood protection originated with the North Eastern Rail- 
way Co. The design is a great improvement on the old form, 
as it enables interchangeability of boards, which are readily 
removable at any time, and yet in practice retain perfect 
rigidity under rough treatment. Further, there is no liability 
of trouble from shocks from protruding bolts as is the case 
with the old form. This arrangement was only arrived at 
after extensive practical trials of a number of forms; as a 
result, it was decided to carry out extensions of many miles of 
protection according to this design. The work was very suc- 
cessful. It cost little, or no more, and was erected in far less 
time, and. when constructed presents a compact and satisfactory 
appearance. The Lancashire & Yorkshire Railway Co. have 
tried several ways of supporting the protection boards, the 
Metropolitan & District Railways also have ideas of their own 
in this respect, both carrying out the work in a manner similar 
to the old form as shown, which for utility and appearance 
cannot be compared with the method now adopted by the 
North-Eastern Railway. | 

Expansion and contraction play a very prominent part in 
all track work, and various arrangements have been made at 


switchboards under their control 
these men are in a position to both see and hear of any 
breakdown, and can, without delay, communicate along the line 
and switch off or on at a moment's notice. The signal cabins | 
should have the addition of a specially-constructed fireproof 
switch chamber from which the signalman can control the 
conductor rails on the up and down lines, or arrange for 
single-line working in his own area. In each case a diagram- 
matic plan of his sphere of operation should be provided. 
This method of manipulating the conductor rails has suc- 
cessfully been put in operation on some 70 miles of track. 
Fig.3 shows a diagrammatic lay out of a typical sectioning point, 
with operating switches for controlling a section of the line, 
and also includes a crossover with provision for using the same 
for.single-line working. The object of carrying a cable to a 
point where the conductor is broken, 100 yds. beyond the 
crossover points, is to allow sufficient distance for the train to 
clear the crossover points without touching the other section. 
The train will then run back over the crossover on to the 
other line. If this method is adopted throughout any system 
faults or repairs to any section do not hold up the traffic. 


— MÀ — 


SOME NOTES ON THE BREAKING OF TROLLEY 
WIRES.* 


BY P. 5. SHEARDOWN. 


Summary.—The author discusses the causes which lead to the breaking 
of trolley wires and shows that the size of the wire is not of importance 
in this respect. From his experience in Dublin he proposes the anchoring 
of the trolley wire at each suspension, and suggests э simple means of 
doíng this. 


With the overhead system of electric traction, there is always 
present the possibility of a trolley wire breaking and coming to the 
ground, which usually means a short circuit on the section, the 
temporary stoppage of the car service, to say nothing of the danger 
of electric shock to persons and animals, particularly to horses. | 

In the case of trolley wire erected with the ordinary soldered-on 
ears, the wear is usually fairly uniform along the span until one 
comes to the ear, where the wire close up to the ear will be found to 
be still more worn. . This is due to the fact that the troley wheel 


* Paper read before the Dublin Local Section of the Institution of Elco 
trical Engineers, December 6th. Slightly abridged. 
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strikes the end of the ear a blow, the blow being cau:ed partly 
the ear more or less enveloping the wire, and thus creating 
greater diameter in the horizontal direction, and Very often a slight 
unevenness in the оор path of the trolley wheel, and 


causing an open circuit spark ; 
momentum, strikes the ear further on, 
ward indentation at this place. 

For more than 10 


y there is just 
ear a continual 
being held rigid 


spot where the wire juius the rig: 
or deteriorate the material 

these аге; — 
1. The blew 


in the wire 


of the trolley wheel against the butt of the ear, part 
of which comes against the wire. 

2. The effect of the sparking which occurs at the same place, 
to the trolley wheel losing contact with the wire, 

8. The molecular change or crystallising action in the Wire due 
to what the author has termed the damping out of vibration in the 
suspended wire. 

4. The bending or hinging action due to the upward pressure of 

e ing trolley Wheels ; and possibly a fifth, namely, overheating 
of the wire when being soldered 

The uctions taking place in the 

© same as the action which 
of wire in the jaws of a vice, 
fro. After a certain amount of 
material in the wire, and its original physical condition as to hard. 
ness, &o., the wire becomes short and breaks off, and this action ox. 
plains why in practically all cases of broken trolley wire the fracture 
to the point of suspension, or close up to a 
o. 4, the bending action, is very severe on the 


After wire has been 
the section insulators, 


due 


wire under 8 and 4 must be much 
takes place if we clamp a piece 
and then bend the wire to and 
bending, depending upon the 


then at frogs 


Was suspended above cross-over roads 
Practically never used, where the wire was conse- 
[у subject Deither to the blows, bending action nor sparking 

ш passing trolley Wheels, and the only action on the wire was 
that of Vibration. 

The author has seen many examples of trolley wire which have 
roken at А full-sized section, and can only recall perhaps two 
Cases in which the wire appeared to have broken from a pure ten- 
Ше Stross, In these cases the section had Pulled out thin before 


Deductions.—First, in drawing up a specification for trolley wire 
very much object in ashing for a very high tensile 
ly. What is required is some guarantee that it will be 


able to withstand in Practice the bending and vibration stresses it will 
ve to meet. 


connection with this matter it would not surprise the author 


if the experience of different engineers varied considerably on this 
hers of tro Jey- wire breaks t is, for instance, quite conceivable 


Wire known as 


by | good reanlts. 


B 


ing so often that it 
ter wire has now 
on record. There 
: First, it is some. 
hard.drawn copper, and, secondly, its electric 
half that o copper. . 


many curves, 
under the name of the ontdnary suspension, which, besides giving 
smooth under-running, will Probably much reduce the tendenoy to 


conclusion to be drawn is that cars should be run with 
as little u ward pressure of the against the wi-e as 


especially when run from span wires, 
on the slack side, but he does not think the 
suspensions cn bracket arms ale of much 
except that these enabl- оле to have better “secondary 


and tke question to be asked on 
to be d 
wants to renew the wire until wear makes it absolute] necessary. 


he bert way out of the difficulty, in the author's opinion, and the 
One which he has adopted throughout the Dubli system, is to 
anchor the wire at i up two years, 


safest to anchor them at once. 
frogs and crossings is a 
All that is requiréd is a half-anchor 
as. there is no difficulty about 
finding a place to anchor the wire firmly on to 
ion i or frog; but when it comes to 


ears were not 
to anchor to the 
cost of nearly double : teu 
to "Y nothing of the fact, that the more insulators you have on a 


& stamped steel plate 1 aded 
portion of the insulator bolt passes. The plate to wbich the &nchor 
wires are fastened is thus securely held in position at the top of the 
ear, è comes direct on the bolt. 

this arrangement of gnehoring, erected complete, costs 


wire would be liable to fracture at 
ear, in the same way that it does at the 
ordinary ear, but the half-anchor ear, if properly designed, will have 
a sufficient grip of the wire and yet give smoot under-running, 
Moreover, it is much shorter than an ordinary ear and is free to 
of itself being fastened to a wily see In 
employed at section insulators for about 
resent timb every suspension is anchored 
except where the wire | been recently renewed. There are, 
therefore, about 8,000 of these half-anchor ears in use, but on only 
two occasions has the wire failed at a half-anchor ear. 

When the wire breaks at a suspension the anchoring device holds 
it in position, and as soon as it is noticed, the emergency waggon is 
sent forand the men quickly make a tempora repair, and beyond 
the fact that a few trolley wheels may leave the wire, no inconve- 
nience or stoppage to traffic is experienced ; and, although as many as 
roken wires per month have been reported during the past 
12 months only, three have come to 5 ponud. In oe yen 15 pos 

i ‚ іа another the wire 
pension was not anchored, in pulled down by a trolley head 


; d 
anchor all right, but was afterwards wire broke outeide the 


getting caught, aud in the third case the 
anchoring device, 
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' CUTTING STEEL PILES BY MEANS OF THE 
ELECTRIC ARC.“ 


Summa ry.— This article describes a method which has recently been 
tried with considerable success in New York for cutting down heavy steel 
piling by means of an electric arc. The fignres given show tbat it is 
much cheaper than other methods usually adopted. 


In the construction of the new Hoffman Honse at Broadway and 
Twenty-fifth-street, New York City, electricity is used to cut the 
heavy interlocking steel piling used in the foundation work, and 
which, owing to the unevenness of the underlying rock, projected 
unevenly above the proper level. We are now enabled to give 
some information. on this interesting application of electricity 
together with the cost of operation. 

‘Unfortunately, direct current could not be used in the process 


without throwing the Edison three-wire system out of balance, as 16. 


would be necessary to use the Edison service, which has & grounded 
neutral, or else instal an isolated plant, which was out of the ques- 
tion, Four 20 kw. transformers are connected in multiple to the 
lines of the United Electric Light & Power Co., which are single 
phase, and have а potential of 2,500 volts. The secondary voltage 
is 50. Experiments were made with currént at a tential of 
105 volts, and again with current at a potential of 25 volts, but both 
potentials proved unsatisfactory, so that the original poteutial, 50 
volte, was retained. One wire of the circuit is bolted to the sheet 

iling, and the other is connected directly with the carbon electrode. 
The Tester is 1} in. by 1 in. long and is clamped between two plates 
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APPLIANCE IN POSITION, 


of copper 5 in. ва. YY $ іп. thick. А Dossert lug is used to make th- 
connectic n, ag à sweated joint is out of the question because of the 
intense heat: As it is the copper plates buckle after 15 hours, 
we and rie w ones must be. provided. - | 

The. workmen wear ‘masks of asbestos and gloves of the same 
шүп to protect them from the heat. The mask is provided 
with double. black glass, which will permit the operator just to see 
thé ard. This protection is put aside ‘at all times when the arc is 
not in use, but during the pague. process the arrangement permits 
the aro to be carefully scrutinised without any injury to the eyes or 
skin. When first tried no protection was thought advisable ; but it 
was found that even. at a distance of 11 ft. from the arc the carbon 
dust and fumes festered the lips of the operator, and at night the 
pain in the eyes was intense. The arc produced an excessive flow 
of water from.the eyes, and it appeared to the operator as though a 
film were, thrown over them. The heat also blistered the +kin. 

The arrangement of the cutting electrode is clearly shown in the 
illustration. The circuit is completed without extra resistance, tho 
operator merely pushing the carbon electrodes against the iron, thus 
forming the are. Once started, care is exercised by the operator that 
the are is not disrupted. The depth of the c .t varies from $1п. in 
the centre of the pile to 34 in. at the junction, and the character of 
the cut is well shown in the engraving. Tests show that 650 amperes 
is consumed. at the arc, and at a potential of 50 volts this is equiva- 
lent to a шшр: of 32 kw. In a day of eight hours it has been 
found that with the device 10 ft. of piling can be cut through with an 
energy consumption of 256 kw.-hours. The wage of the attendant is 
$4.00 per day, and even with energy at 10 cents per kilowatt-hour the 
total gost of operation is in round numbers $30 per day, or $3.00 per 
foot of piling eut. It has been found that with the use of electric drills 


* From tlie Electrical World, December 1, 1906. 
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two men were required to cut through a foot of piling in а day. The 
wages of these two men was $9.00 and the energy consumption of 
the drills was 44 kw.-hours. With energy at the same rate this 
would cost at the rate of $13.40 per foot of piling cut. Neglecting 
entirely the question of dispatch, · hich is all important in New 
York building operations, the arc cutting device shows а saving of 
over $10.00 per foot. The actual saving is somewhat more than 
this, since, with the energy consumption of the arc cutting device 
and considering that it is a day load, the rate would be less than . 
10 cents per kilowatt hour. | 
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THE WORKING AND EFFICIENOY OF A PRODUCER 
SAS POWER PLANT.* 
BY J. R. BIBBINS. 


-Summary.—A description is given of a number of tests which were made 
on a 450 kw. producer gas plant, together with some useful figures relating 
to the cost of operating, there being tabulated and carves also being given. 


With all the present activity in power development for various 
purposes, industrial or otherwise, the value of the simple producer 
plant used exclusively for power generation seems to have been 
somewhat overlooked. or at least questioned. The ability of the 
modern gas engine to take the place of the steam engine in general 
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Fic. 1.—Renation or Fur: RATE TO Station Loapina FACTOR (PLOTTED 
FR:M OBSERVFD DATA). 


power work has likewise been questioned, as well as the capacity 
of gas engine and producer to work together harmoniously under 
widely varying load demands. NA 
Fo:tunately neither of these charges is founded on а basis of 
actual conclusive experience, and it is the purpose of this Paper to 
present. some practical data upon the operation of a thoroughly 


„representative commercial gas power plant; one in which a high 


measure of success has been obtained through intelligent eng neering 
and supervision. Even though some minor improvements might 
still be suggested, the fact remains that this gas power plant is 
operating week in and week out, 24 hours per day 6 days per 
week, on a fluctuating manufacturing lad, with a fuel consump- 
tion fully one-half that of a modern steam plant of like character 
and suited to the same work. On an average of half load this 
450 kw. plant ordiuarily consumes from 21b. to 24 lb. of coal per 
kilowatt-hour, and on heavier loads has reached as low a consump- 
tion as 13 Ib. per kilowatt-hour in regular daily running. During 
heavy loads the plant has:repeatedly developed, without the battery, 
580 kw. on maximum fluctuations, which represents an overload of 
18 per cent. rating. Furthermore, with the exception of the engineers- 
in-charge during the two watches, the plant is operated by attendants 
originally quite unskilled in pas work; up to the present writing; 
however, no complete interruption of service, traceable to defective 
equipment, has been recordéd. | . 
The plant in question serves the entire Gould manufacturing 
properties at Depew, & suburb of Buffalo, N.Y. Two complete 
works are located here one devoted to the manufacture of storage 
batteries, and the other to the manufacture of railroad specialities, 
JJ) Nore Oe ene ee ВЕ Cx eee 


* A Paper presented at the New York meeting (December, 1906) of the 
American Society of Mechanical Engineers. Abstract from the Elec- 
trical Review of New York, slightly 1bridged. - 
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principally automatic couplers. The latter contains a large and 
well-equipped steel foundry. Both are electrically driven and 
lighted throughout from the central gas power plant. 
Contributing to the station load are a large number of Jabour 
saving machines of different types, such as electric travelling 
cranes, charging tables, transfer locomotives, elevators, conveyors, 
fans, pumps and machine-shop tools. The storage battery works 
also use considerable current at times for forming battery plates. 


Table I.— Equipment Datu. 450 kw. Producer Gas Engine Power Plant. 


Servicc.—Power, some lighting. 
Capacity of Plunt.— 450 kw. 


electrically driven air compressors, an auxiliary storage battery* 
was recently installed for the dual purpose of securing a more con- 
stant load on the engines, with higher economy of fuel and of 
increasing the average load. Formerly it was necessary to keep 
the spare unit constantly in service to t Je over the peaks. 

_ From the daily records of the plant an excellent idea of its opera- 
tive efficiency may be obtained. These records, although not 
elaborate, are cirefully kept and show not only the output aad du y 
of the plant bu: also the шахішаш loads that occur during the hour. 
During a typical day'srun with continuous operation except at noon 


Number of Units. — Three, 150 kw. 8 18,000 9x 
Distribution System. — Direct current, two wire. A 16,00 : Ё 
Pressure.—250 volta, normal 230. X 14.000 = 
Power Butlding.—46 ft. by 61 ft. inside; height of roof trusses, 28} ft.; E : 18 
height of basement, 9 ft.; total area per kilowatt, 6/1 sq. ft.; ret area of | 12.000 å $ 
unit, 15 ft. by 334 ft. (with 6 ft. passageways); net area unit per kilowatt, | $ 10,000 : ч 
2 87 sq. fl. = x 
Cooling Pond. — 1, O00, O00 gallons; dimensions, 280 ft. diameter by B 8,000 ‘a 
93 ft. wide; area (power plant), 7,800 eq. ft.; area (producer plant), | & 6,000 <= 
7,500 вд. ft. ; total, 14,800 sq. ft.; depth, normal, 10 ft. 3 195 > 
Holder.—36in. diameter, single lift, 15,000 cubic ft. . 18 
Coal Jed. Bituminous. © 2,030 1? 
Price. —9e. 6d. per ton. 3 "E 
Heot Value. —13,500 B. Th. U. e 0 0 & 
Enyines.— Westinghouse thiee-cylinder vertical gas engines; type, 19 10 50 10 5, to 70 50 
single-acting four-cycle ; ер rA: s оош. ды Station Load Factor per Cent. 
speed, 200 revs. per min.; size cylinders (three), 19in. by 22 in. stroke. n dI Eee nb: "EQ —- putei uer —— 
Ignition 110 volts and 8 volts; two sets four-cells storage battery ; 0 1,000 2,000 8030 4,000 5,000 6,000 7.00 E. Oc 


one motor-generator set, 4 kw. 

Cooling. Wuter (Jackets).—Motor-driven centrifugal pumps; two 2 in. 
Worthington Volute’’; 15 н.р. motor 1,450 revs. per min. 

Ching Water (Scrubber).—Two-stage motor-driven ; 2 in. Worthington 
“ turbine" type 15 н.р. motor. 

Compressed A ir.— 100 lb. from works, also 6 in. by 6 in. Rand duplex 
Eia Mi compressor; 10 H r. motor. 


Output Kw.-Hours, 


А. Со d Consumption per 24 Hours. B. Coal Rate Qx.) per Kilowatt hour, 
U. Р.а t Efficlen y. (Coal Pile to Switchboard.) 


Fic. 8,—Averacs PLANT Dury ron VARIOUS Loapixa Facrors 
' 450 Kw. Gas Power PLANT. 


ind midnight—to be exact, 97 per cent. of the elapsed time —the 
load averaged 268 kw., or 58 per cent. of the generating capacity in 
servico with nine full-load hourly maxima and five equivalent to 
8 per cent. overload. The average coal consumption for all purposes 
was 1:98 lb. per kilowatt hour generated. 

During a 10-day run in September, 1905, the resulta shown in 
Table 2 were recorde'. The engines averaged 87} per cent. of the 
possible rünning tim», and on 54 per cent. station loading faetort 
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Generqtors.— Westinghouse compound-wound; direct current. 

(8pacily. — 150 kw., 250 volts. 

Switcibourd.—250 volt direct current. 

Ptoducers.—Loomis-Pettibone ; type, bituminous, du; lex intermittent 
blast; 3 ft. to 8 ft. diameter. 

Boiler.—5 ft. diameter vertical tubular, utilising waste heat. 

Wet Scrubber.—6 16. diameter, vertical coke, water-sprays. 

Dry Serubbers.—T wo 94 ft. diameter, in parallel; excelsior, two lay. re. 

Valves.—Gear lift, water cooled. 

Exhauster.—Roots simple engine drive. 

Gas Main. —12 in. diameter. 

Gas Risers to Engine.—8 in. 

Fittings. —Sorewed. 

Va!res.—Chapman gate. 

Coul Handling.—Bucket elevator, motor driven. 
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Although the power-station load is smoothed out to some extent 
by the over lapping of demands from these various sources, yet the 


Fiæe 1. 
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Fic, 2.—Furen CoNsuMPTION АТ Vartous Ouipote. 450 kw. PRODUCER 
Gas Pant. (Graphical method cf obtaining true average.) 


Fic. 4.— DIAGRAM SHOWING RELATIVE Costs FOR VARIOUS LOADING Factors. 


Loading Fa:tor- per cent. Coatinuous Generating Сара `1!у. — 
A Cost with Storage Bi tferſe s. В – Cost without Battery. 


the plant consumed 2:04 Ib. fuel per kilowatt-hour, or 1˙44 Ib. per 
Briush horse-power-hour. Witk coal of 13,500 B.Th.U.calorific v 
the efficiency of this plant averages about 13:1 per cent, thus rival- 
| Е ср rm . . а 
* This battery, however, was not placed immediately in servioe an 
does potafféct the results presented in tbis Paper except in the matter of 


oarital costs. Average 24-hour station load 


larger machines pull heavily upon the system, with the result that 
the load at the station 'bus bar is subject to violent fluctuations 
easily 80 per cent. above or below (on light loads 100 per cent.) the 
general averages. As no system of notification is in force, the 
power station cannot be apprised of anticipated demands from 
the several production departments of the works. The storage 
battery forming load is, of course, steady while it exists, but it is ‚ _ 
liable to be abruptly thrown on or off at any time. + Loading factor = - Rated capacity 
_ The original plant was entirely capable of handling these fluctua- cess Average 24-hour load 
tions, but on account of doubling the steel plant load and adding | : Tr«e load factor = — мү 
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ing, if not excelling, the largest modern steam power stations. 
On September 27th the fuel rate was 1:88 lb. per kilowatt-hour (or 
about 14 Ib. per British horse-power-hour), with 62 per cent. loading 
factor, corresponding to a plant efficiency of over 15 per cent. 

The author has been deeply interested in the effect of the loadiog 
factor of a plant upon its efficiency and commercial duty. An un- 
usually good opportunity arose in analysing the results of this 
plant, and the approximate relation is presented in Fig. 1. In order 
to obtain a closer average {ће “ shot-gun method (Fig. 2) was 
used plotting total fuel per day to output. Barring some unusual 
results occurring in the early days of the plant, the average fuel 
consumption is approximately a straight line within observed limits. 
From this the average fuel per kilowatt-hour may be obtained 
(Fig. 8), and the relation approximates a rectangular hyperbola 
within normal ranges of load. The upper convex curve (Fig. 8) 
expresses the kinetic or absoluto efficiency* of the station, and it is 
interesting to observe that this small plant normally operates with 
an efficiencyt between 12 and 18 per cent. average. 


Table II.—Cperating Data. 450 kw. Producer Gas Power Plant. 


! 
Date. | Engine 1001 Load— Kw. Station Fuel | Coal Coal 
Sept., hours day Output loading, used. | per = E 
id run. run. КУН Avg. Rated. factor. Lb. | Kw. R Bor 
20 | 71 983 4.850 |2020 450 | 450 11100| 229 
21 | 654 91 |5275 |2200 | 450 | 490 1140€| 2-16 
22 | 70 97} 6.550 274.0 | 450 | 61:0 12,700 198 ` 
28 | 45% 634 4,025 1880 450 | 417 | 8,800 2.18 
gan] 24 33] 2.250 1816 450 | 41-6 66,600 32.93 
25 |: 70k 98 16,400 26070 450 | 590 12,000 187! .. 
26 | 698 97 6,300 263:0' 450 | 580 12,300 1-95 ' 
27 | 70à 98 6.700 2790, 450 | 62:0 12,600 188 
28 | 72 100 6.700 2790 | 450 | 620 12,900| 1:92 
29 | 704 98 6.600 2750 | 450 | 610 12.900 195 
— — — — — — | ———— 
Avg. | 63 877 5,565 2484 | 450 | 540 11,830 2:04. 144 


ducers, 


From the above data and the measured efficiency of the gas 
engine the efficiency of the producer plant may be roughly 
estimated. Assuming 50 per cent. loading factor, the average 
plant efficiency is 12 per cent.; as the efficiency of the engines 
is approximately 17 per cent. at this load (see Fig. 5), the pro- 
ducer plant operates at an efficiency of slightly above 70 per 
cent. With higher loading factor—75 per cent., the plant effi- 
ciency is 18 per cent. average, engines 20 per cent. and pro- 
ducers 65 per cent. During an especially good day’s run, as on 
September 27th, the efficiencies were as follows: plant, 15 per 
cent. ; engines, 21 per cent.; producers, 71°5 per cent. These re- 
sults indicate that the producer plant is, from an everyday operative 
standpoint, fully as efficient as a high grade boiler plant and fre- 
quently more so. It is certainly not more difficult to handle. 


Table III.—Approzimate Power Costs. 


| Minimum. Normal. Maxim m. 


Output, kilowatt-hours per day .... 5,000 8,000 10,000 
Fuel, pence per kilowatt-hour .... 0:125 0-11 0°10 
Sree peno per kilowatt-hour .... 0-14 0-085 0:07 
Supplies and repairs (estimated) 

pence per kilowatt hour. T t 0-085 0065 0-055 
Operating costs, pence per kw.-hour 0:35 026 0:225 
Fixed charges 0:32 0:14 011 

Total costs, pence per kw.-hour .. 0:57 040 4 0:385 


Bn MM Mx hA 

* Kinetic efficiency is defined as= Thermal equivalent of work done 

. . Heat in coal, 

t Bince the above observations were made the plant has been giving 
much better efficiency, the coal consumption averaging 1:8 per kilowatt- 
hour with an 85 per cent, loading factor. This c responds to a plant 
efficiency of over 15:4 per cent. at the engine sba't, or 14 per cent. at 
sod e we agi 1 runs averaging 1 55 lb. per kilowatt are recorded, 

nt efficiency of 17- р : 
cent ab hace P wen су 7˙7 per cent. at the shaft, of 16:3 per 
+ Loading factor = 
§ Includes extra coke used on Sunday for starting new fires, 


hence, the 
It should be noted that were the plant to 

d supplies 
would be required and the light load costs would be correspondingly 
reduced. The curves (Fig. 4) are based on full plant in service operating 


As to the cost of power the following analysis reveals a total cost 
of well under 4d. per kilowatt-hour, including fixed as well as 
operating charges. At normal prices, coal costs 9s. Od. per ton. 
Assuming an average daily output of 5,000 to 10,000kw.-hours 
representing the probable minimum and maximum for full working 
days, and adding the fixed or capital charges amounting to about 
9 per cent. on £18,900 (or £16,700 excluding the battery), the 
distribution of cost items is substantially that given in Table III. 

In order to emphasise the effect of loading factor Fig. 4 has been 
prepared showing the relation of both capital and operating cosia to 
the station loading factor, the former plotted above and the latter 
below the X axis. Total cost of power is given by the total ordinate. 
Observe the rapid change in costs on light loading, especially of 
fixed charges. Coal, on the other hand, remains fairly constant ; 
labour & constant charge, increases rapidly on light loads, and 
supplies and repairs, a variab'e charge, less rapidly. The importance 
of loading factor is well brought out by this diagram; e.g., the total 
cost of power is halved by increasing the loading factor from 24 to 
55 per cent. An industrial or railway power plant uau-lly operates 
on about the latter figure, a moderate-sized lighting plant on the 
former ; hence the danger of indiscriminate comparisons of operating 
costs in power plant work. 

Considering that the results above enumerated have been ob. 
tained from a comparatively small plant operating under conditions 
by no means conducive to the attainment of the highest, economies, 
the Depew plant offers a striking object-lesson that should not fail 
of appreciation among engineers confronted with similar problems. 

The efficiency of these engines as heat engines is well indicated by 
the appended results of tests* shown in the accompaning Table 1V. 
and diagram Fig. 5. In the latter the upper concave curve repre- 
rents the gas consumption per brake horse-power under different 
loads and the convex curve, the kinetic or absolute efficieney. 

The ability to convert into useful power over 25 per cent. of the 
effective heat in the gas gives evidence of high efficiency. These 
engines operate on the four-stroke cycle involving constant quality 
of mixture and throttling governing. 


Table IV. — Engine Efficiency, Average of Tests. 
Three 19 io. by 22 in. single-acting four-cyole gas engines. Engines 
Nos. 741, 712, 743. | 


Load. Over. | Full. | Half. Remarks, 
Brake. L ort e- power . | 3253 |289 |121:8 | By Prony brake. 
Speed, revs. per min. 198 203 |2063 | By counter. 
Gas per hour ...... | 3,547| 2,840 1,985 | Cor. to 62°F., 30 in. Hg. 
Gas per B.H.P.-hour | 10:9 | 11:87 16:36| Corrected gas—no load 
1,250 ft. per hour, ‚ 
Heat value gast .... 920 920 920 | Effective B. T.U. per cubic ft. 


10,030 {10,910 | 15,050 


B. T. U., per B.H.P.-hr. 
2587, 29:32 16:9 


Brake, kinetio effi. .. B.H.P. basis, 


Mechanical effi, .... | 89 87:5 | 82-5 Estimated. 
Indicated kinetic effi. | 28°5 | 26/7 20-5 I. H. P. ba: is. 
Speed variation, max. | 4:2%) . | No load speed, 206:6. 
T „ fall load У 1:895. .. | Average speed, 
„ „, elf load 07% » 
Per cent. full rating. |188:47/101:67/ 51°6%| On producer gas. | 


Engines rated 235 B. k. p. on 180 B. T. U. producer gas. 


À most important factor in the successful operation of the engines 
is the ignition apparatus. For increased security each igniter plug 
has two sets of points, each set independently connected. Shoul 
one set of points, through any cause become unfit for use, a small 
double-throw switch may be reversed, thus turning the ignition 
current through the other points. In addition, three independent 
sources of current have been provided, all of the apparatus being 
contained in a central ignition cabinet. For starting, one of two 
eight-volt storage batteries is used. For running, a small $ kw. 
motor-generator unit is used delivering 110-volt current to the 
igniters through incandescent lamps, which furnish a valuable tell- 
tale“ of “ open circuits,” (grounded igniters,” or hanging fire" of 
igniters. These two sets of storage batteries are charged alter- 
nately through a bank of Jamps from the motor-generator or from 
the main station ив bar, one or the other set being always avail- 
able in an emergency. By means of small double-pole switches at 
the igniter cabinets, throwing over from the low to the high tension 
system may be instantly accomplished without in the least disturb- 
ing the engines. The ignition problem has thus been handled with 
mL m кее он DTO VION цан киз Оеп чаи ит 


* Made at the builder's works on natural gas which was at that time 
the only fuel available for testing purposes, As engines for producer gas 
are usually constructed for somewhat higher compression than those 
N on illuminating or natural gas, their efficiency would presuma- 
bly be slightly better on natural than on producer gas fuel; yet for com- 
mercial work a difference of 15 lb. in compression would scarcely be 
appreciable, 

t Pittsburg natural g:8— Junker calorimeter, 
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great care in the provision of six individual combinations of current 


su • ; 
E Ting of the engines is accomplished as usual by compressed | 


air drawn from a pipe connection to a compressed air line in the 
works or from the relay compressor. Although only 90 to 100 lb. 

ressure is ordinarily carried, yet the engines may readily be 

rought up cold to full running speed, within 80 to 40 seconds. 
With higher air pressure available starting may be accomplished in 
even less time, as the mixture ignites more readily when quickly 
compressed, owing to the smaller opportunity for the dissipation of 
internal heat. 

Another important part of the plant equipment is the circulating 
water system for cooling jackets, combustion chambers end exhaust 
valves. Motor-driven rotary pumps are ideally suited to this work 
on account of the moderate pressure required—about 25 lb. per sq. 
in. Two of these pumps (one for relay) setve the engine plant, 
while a third, of the two-stage turbine type, serves the gas. producer 
scrubber in which & higher pressure is desirable. Although each 
pump is driven by 15 H.P. motor, the power ordinarily required is 
considerably less than this, especially in moderate and cold weather 
when the quantity of water supplied to the engines may be largely 
reduced by throttling the pump outlets. 

Some trouble has been experienced with the gas gates, due appa- 
rently to cumulative deposits of carbon, and frequently it becomes 
impossible to seat the valves tight. In work of this class it would 
seem that a parallel seated quick closing gate would be best suited, 
being self-cleaning, and the gas could be cut off almost instantly in 
case of emergency. 


tion, as r P working parts are automatically supplied by the 
о *. 

A notable feature of the producer plant is that it is capable of 
gasifying bituminous coals without making quantities of tar. The 
process is intermittent, embodying the now more or less well-known 
system of passing the green hydrocarbon distillates through a 
secondary fire bed which has previously been brought up to the 
proper temperature by blasting with air. Since the plant was 
started a fair grade of soft coal has been used, averaging about 
18,500 B.Th.U. per pound. Although this coal presumably con- 
tains 85 per cent. of volatile tar, destruction in the producers is 
complete, but at the same time a considerable quantity of lamp- 


black has resulted which has made it necessary to deviso special 


means to handle this by-product. 
Straight-producer gas is not made directly, but water gas and air 
gas are made at alternate intervals of varying duration according to 


. richness of the gas desired. The two gases are mixed in a single, 


holder in the proportion generated. In this system two producers 
constitute a unit. 

A feature of the system is that all steam required is generated 
entirely from the sensible heat of the gases coming from the pro- 
ducers which would otherwise be wasted in cooling water.* With 
the high “ heats” necessary in the intermittent process this repre- 
sents an important saving. The boiler, however, requires weekly 
cleaning. | 

The proper cleaning of the gas is a difficult problem, owing to 
the fact that lampblack does not easily adhere to a wetted surface as 
does ordinary cinder dust. In this plant the gas first passes upward 

. through a wet scrubber containing several] tiers of 
small coke constantly wetted down by water sprays. 


H- H HH LLAVERAGE [EFFICIENCV TESTS LLLELELE A thin layer of dry excelsior is also used in the top 
АЯТЕН [THREE |19 x 22 SINGLEFACTING GAS ENGINES]. U tiers. Emerging from the wet scrubber the gas enters 
EN means LEEPPRPPHETPRUPUPELLI ЕГЕТЕ Г two large dry scrubbers filled with several tiers of 
ATAATA | LL H Hi LLL] дне ио. таз эре аз р. | 2822 excelsior and piped up in parallel so that the velocity 

eer TE 222 Tlie rire Lire Li юийпипниви тш ы = of 755 gha e not 5 өш also the nonni of 

SETSCE-NETE ee ап кз жє ee ae ШЕ gas handled by each drier. Finally, an engine-driven 

E CL5SLI СЕЕ 2-59 г „хь арса | | пиг. "а Roots exhauster delivers the gas to the holder. 

v poet | | HH | i ö io. 4 5 | The present method of operating the producer plant 

аА]. = requires an air gas run of 10 to 15 minutes, accordin 

+ ГГ VEN Sarr: wa 1 Eb | иин Jà a to the demand for gas at the power plant, aida water 

2 SATA ee gas run from one-half to three-quarters of a minute, 

т РГТ SEE FEE ЕЕ] 111-148 As the resulting mixture being well suited to power work. 

5 Ll [И Pert ae eg Bin p. eR... HHH ш Calorimeter tests show the gas as made at the present 

„ Ыт Lo п E-FH-HHEFEFEPEE о 5 Pa to average slightly above 100 B.Th.U. per cubic 

4 “ЕГЕР ТРЫ д oot. 

e SIMI | Nd 2m mrp ba Pt dot tt i pee ee ts H N The entire producer plant is operated throughout 
E ПЕ 1—44 e ren eoo RE TT TT TT. the week by four men, two to a shift, with some 
7 PA | Т ЛГ 4 BXEQONSMPPUNE акеме г additional labour on Sundays for cleaning. All the 
ЖАБЕ. | l leron. ёле | уу. LLLELLLE attendants were unskilled ко before taking up 
итии ии eee ore em)! the producer work. During a half-day shut-down of 

| І LOAD B.H.P, Г the plant on Sundays all renovating ;of the producer 
Fio 5. Amos Eraser Tes, CCC 
e , 
bers taken out and shaken free from lampblack, gas 
The engine exhausts all discharge into a cast-iron header running | mains flushed out and a new fire started in the idle producer. At 
beneath the floor to a concrete exhaust well outside, serving as a | the same time another producer is taken out of service, fires are 


muffler. Unfortunately, it is impossible to cool these exhausta by 
water sprays on account of the large amount of SO, in the gas. If 
water were used, as is the practice with natural gas, the piping 
would soon be destroyed by corrosion. - As some 80 per cent. of the 
total heat value of the gas is lost in the exhaust, radiation is a some- 
what disagreeable feature, especially in warm weather. 

Water-cooling piping is simple, a manifold supplying all three 
cylinder jackets in parallel. Water entera at the оа of the 
jacket, emerging from the top. A small pipe loop at the discharge 
end of the upper manifold with vent cocks at the top to break the 
vacuum serves to prevent the syphoning effect which under certain 
conditions might pull all the water out of the jackets, leaving nothing 
but steam. This vent is useful as a tell-tale showing stoppage of 
jacket water supply. 

Vhile the producer is undergoing renovation on Sundays thc 
engines are also inspected in rotation, mixing valves flushed down 
with gasolene to remove lampblack deposits (likewise cylinders, now 
and then, to keep the packing rings free), valves are ground in and 
igniters replaced when necessary, jacket deposits cleaned out when 
iructed to any extent, and the engines generally adjusted. Re- 
pacing valves are also cleaned, at thiervals, from carbon deposits. 
Tractically the only trouble experienced thus far has been the 
occasional cutting of an exhaust valve, presumably due to cumula- 
tive carbon deposits on the valve seats. The lampblack has also 
occasioned some difficulty in lubricating valve stems. 
5 wear down gradually, but extras are always kept on hand 
And repointed as fast as necessary. Usually one igniter will last 
“rom six to nine months without repointing. Since commencing 
normal operation engine repairs have been confined to these two 


items and are icd ieri light considering the conditions of : operate the producer auxiliaries. 
e has been experienced with lubrica- | be drawn upon, 


operation. Very.little troub 


Igniters, of | 
| Marshall & Co.) 1s. net. 


drawn, and during the week, after it has had an opportunity to 
cool off, the hard olinker, which adheres to the lining, is broken off. 
For the starting layer of a new fire bed, coke is used to the extent of 
some 8,000 lb. per producer, a sufficient quantity to affect the coal 
р of the succeeding day. If allowed to form to any 
extent clinker constitutes a frequent source of trouble in operating 
the plant, and it is important that the selection of coal be made 
with this in view. 
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SOME CRITICAL POINTS IN ELECTRIC WIRING.* 
| BY DONALD SMEATON MUNRO. 


. Summary.—In this Paper the author describes the various systems of 
wiring which have been tried, and points out their disadvantages and the 
precautions which have to be adopted. He also explains how to make 
the neatest job as well as the most satisfactory one. 


In the title of this Paper the word “critical” is used to denot 
importance as regards consequences. In electrical wiring every 
point must be considered critical in this sense. 

The earliest method of indoor wiring consisted of bare solid copper 
conductors run on china or wooden insulators, or in very dry 
situations clamped direct to walls, beams, &. With the pressures 
of 50 or 60 volts then in use these served their purpose quite well. 

For mechanical reasons chiefly the wires were made large, the 
smallest rarely less than No. 12S.W.G. Even at 100 volts such a 
system is yet quite practicable. Some installations so fitted are still 
in daily use and have cost little or nothing for repairs. This method, 
however, needed careful planning and 5 avoid all risk 
of trouble through damp or accidental contacts. The bare copper 
conductors were painted with & special enamel paint which formed 
a hard and elastic skin not easily abraded. At the suggestion of 
Lord Kelvin these coatings wers made orange red for positive and 
green or black for negative—a suggestion since found useful for 
many other electrical appliances. Some confusion arose later 
through a reversal of the colours used. The chemical pole-finding 
papers gave a red mark with the negative, so it was thought better 
to make the red negative, but many firms yet retain tho original 
practice. In carrying such conductors throughout a building, the 
positive would be taken along one side of a room or beam or joint, 
and the negative on the other, converging towards the lamp points 
only: or the positive and negative would be on alternate floors. 

Such use of bare wires was commonly continued right down to 

the lamp terminals, and the lampholders and switches were adapted 
to suit this. Lined metal tubes with insulating ends were used to 
pass through walls. In some cases grooved wood rods coupled by 
metal or insulating sleeves were used to carry all the conductors 
of the installation. From these there gradually evolved the more 
modern system of wood casing. The bare conductors in turn 
developed into a tubular concentric system, which will be briefly 
dealt with later. The earliest wood casings known to the writer 
were hemispherical in section and with a single groove for one wire 
run on its rounded surface. The conductors, first bare, afterwards 
insulated, were laid in this groove and left visible without capping. 
The positive casing and conductor was run apart from the negative, 
very much as had been done with barg wires. The clasps, insu- 
lated underneath, which secured this casing to the walls or roof, 
served also to retain the conductor in its place in the groove. This 
gave place in time to the wood casing and capping now so familiar. 
_ In even moderately ay situations there is yet nothing better than 
intelligently-planned and carefully-fitted wood casing. It was put 
out of fashion for a little by the attempt to secure too great economy 
in its erection. Its style and finish were made tawdry and it was 
often fitted by unskilled boys and labourers instead of tradesmen 
trained in woodworking. Even yet it has the disadvantage that to 
secure good work joiners are necessary in addition to wiremen. 
- Itis quite possible to use casing throughout the finest mansion 
houses in such а manner that it is quite inoffensive and even on 
occasion ornamental. The wires are always accessible and the 
circuits readily traced, so that repairs or additions are convenient. 
ab careful planning the fire risks, as from damp, are extremely 
small. 

It is а good plan to give all wood casing at least one coat of shellac 
varnish inside and out. 

It is seldom safe to sink casing in plaster, although with 
proper precautions it may be sunk flush with the plaster surface. 
Sometimes casing of fibrous plaster is used for this purpose, but 
such material is apt to be hygroscopic. Bituminous concrete or 
other moulded casings are too inflammable. If casings be entirely 
concealed in walls they have all the disabilities and none of the 
advantages of tubing. The capping of sunk casing ought always to 
project beyond the wall surface and be made to overlap on to the 
plaster. Casing should always be continued behind switch and 
asung blocks and fuse boxes, and this is frequently neglected to save 
trouble of fitting the block to the casing. ‚ Casing ought never to be 
run under flooring, where it may be subject to the attacks of rats or 
other vermin, an | to the chance of water finding its way through 
the joints of flooring. It is also liable to be pierced by nails, from 
which a thin metal covering is no protection, and a source of danger 
otherwise. It is needful often to get from casing to points on roof 
and floor. The use of flexible wire for this purpose will be after. 
wards dealt with. We speak now of concealed connections between 
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casings to such points. As we have condemned concealed casings it 
is obvious that some other protection must be used at this point, 
For crossing cornices and for under floors tubing may be used. It 
is often a little troublesome to connect a piece of roof casing or even 
of underfloor tubing to casing on wall of room below, and here, also, 
the careless wireman omits the tube or leaves it dangerously in. 
complete. Sometimes the difficu!ty is boldly met by a visible tube 
from wall to ceiliog, such short lengths of bent tubing being designed 
as a more or less decorative fitting. Again, two plug sockets or 
ceiling roses are used, one on wall and one on roof, with flexible wire 
between. A special section of cornice let in has been resorted to. 
On plain work the casing itself is made to follow round the cornice 
moulding as well as may be. The method most followed is to pass 
behind plaster a short length of compo tube, properly flattened, 
bell-mouthed and wood-stopped at ends. Such necessary short 
lengths of tubing in a casing system are safer not “ earthed " if 
reasonable care is taken to select a position for them well apart from 
any other metal. 

In old houses, wood casing is often almost the only system pos- 
sible. In new houses the architect may be induced to do аана to 
facilitate wiring. Thus he may carry a broad band of grooved wood 
round all the rooms and outer halls. This may be flush with the 
plaster, but in any case it or its cover is designed to form a feature 
of the decoration of the room. Part of the cover may form a shelf 
or picture moulding. When this is done all wires are accessible. 
Spurs of casing may be run down or up from this to switches or 
lamp positions as required. If, however, small wall sockets are 
fixed at intervals as rosettes along the special moulding, under 
which the wires lie, then all purposes can be conveniently served by 
flexible cords. Brackets may be made portable on the moulding or 
secured to any lower fixture with the lamps pendant to any de- 
sired height, or the flexible may drop to standards or stretch straight 
upward and outward to roof pendant points. Such а method not 
only gives great flexibility of lighting to suit varying requirements 
either of present or of successive occupiers. It also permits of the 
rapid and convenient removal of all fittinzs out of the way of 
painters or cleaners, or for testing. With work so planned no wires 
are under floor or behind plaster except where passing straight 
through a wall or ceiling. Where there are many roof points, as in 
large offices, some modification is required to avoid multiplication 
of flexible conductors and the need of supports along the roof for 
these. On no account must any support for flexible wire hinder 
its free removal, otherwise the exposed conductors get damaged and 
dirtied during such operations as dusting or painting. The switch 
wires are brought down in casing or otherwise at doors or other con- 
venient positions, but local switches must be on lampholders or be 


pendant ball switches. Corporations sometimes object to the abuse 


of this system, when a large proportion of the wiring of a room is 
done with flexible. On the Continent, however, much of the 
electric light wiring consists of twin flexible run on stud insulators, 
and appears to give little trouble, although such wires must be re- 
moved for repapering. In the best work the actual twisting is done 
by the workman, so that with the assistance of looping there are no 
joints. There the pressures are commonly low and there is less 
soot in the atmosphere. | 

The use of twin wiring leads naturally to the subject of lead- 
covered wires which are commonly twin. These are very tempting 
to use as in most positions they need no other covering than the 
lead. Some contractors claim to have had a very satisfactory ех: 
perience of lead-covered wires, but their use is attended with 
certain risks. | ' 

Conductors sheathed in solid lead have one outstanding ad- 
vantage as compared with iron or steel tubes. The latter are 80 
rigid that they cannot be passed down behind plaster without somo 
cutting up of walls and woodwork. The former can be readily 
pushed or drawn through narrow and even tortuous routes, and 
present fewer temptations to leave unproteoted gaps in the metal 
covering. They are free also from internal condensation troubles. 
These lead-covered wires, on the other hand, have their own dis- 
advantages as follows :— 

1. A test after manufacture is no guide to the quality and equality 
of the insulating material, seeing that the lead, so long as it 18 
perfect, prevents the searching aocess of moisture. | 

2. Workmen are apt to overheat the covering while soldering ОГ 
burning on at joint boxes and elsewhere. А 
3. Workmen when closing joint boxes are apt to provide no 
escape for the heated air, so that pinholes are left to let moisture in. 

4. A very little pulling hardens lead and makes it brittle and 
produces cracks. 

5. The lead is liable to injury by rats, mice and nails. : 

6. It is difficult to pull out for inspection. Even when the wires 
are pulled into cold soft metal tubing this is found to be the case. 

7. Lead being very jinelastic stretches when warm and does not 
go back toits original length when cooled. In this way conductors 
placed orderly and apart gradually get into contact. . 

8. Owing to the higher resistance of lead coverings they require 
earthing at more points. Also the lead at a point of contact may 
melt as readily as the fuse. | 
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9. Lead is attacked by certain salts frequently present in damp 
walls. It is readily destroyed by decaying organic matter. Not- 
withstanding precautions, current will creep back from terminals 
into lead coverings and set up electrolytic troubles. 

Additional troubles might be suggested. Thus, for example, 
where embedded in cement, lead-covered wires are seriously flattened 


by the pressure of cement when setting. Notwithstanding these 


disadvantages, lead-covered wires are so convenient to instal and so 
generally кее tbat they are likely to continue in use. 

Efforts have been made to roll the lead coverings of the wires so 
that they form & kind of ornamental casing for the conductors. One 
of the neatest of these looks like an external thin casing with beaded 
edges, the beads being the lead-covered conductors and the flat 
lead between giving a convenient fixture for screw nails. A similar 
arrangement, watertight when required, has been formed of sheet 
zinc enamelled. These serve very well where few side-corner bends 
are required. With the zinc system the wire is threaded in after 
the casing is erected. 


We must pass over & large number of more or less unusual or 


eccentric 1 and speak of the concentrio. This was patented 
in 1888. The earliest examples were concentric bare tubes of copper 
or brass separated by insulating rings, a method which became 
famous when succe AT used by Mr. Ferranti for his heavy mains 
at Deptford. For small work the inside tube was replaced by a 
single wire usually insulated with a double covering of pure rubber 
and braiding. Pressures were low and rubber good, and such wires 
have lasted well. Very soon the outer tube also was replaced by a 
strand of copper wires sometimes protected by lead. Important 


. appliances for use with this system were introduced by Mr. Andrews 


and Messrs. Mavor and Coulson, so that concentric wiring may be 
considered wholly a system of Glasgow origin. 

The economy, safety, and convenience depend on the earthing 
of the outer conductor, but from this also arise some of its 


rs. 

Few if any Corporations а a three-wire system encourage 
the use of concentric wiring. eir chief objections are that its 
Jocal earthing of mid ” wire interferes with testing of underground 
mains, and that certain not uncommon incidents of supply may 
induce in the earthed conductor a potential considerably different 
from that of earth. Apart from this, the flow of current produces 
шемер of potential quite sufficient to give electrolytic 
irouble. | 

A system much favoured by the late Mr. York is а modification 
of the concentric. The positive wires or the outers in a three-wire 
system are insulated, ard the return conductor consists of a bare 
copper wire. Both of these are carried in а compo tube which also 
serves to assist in conveying tbe return current. It has the merit 
of cheapness and is fairly serviceable. It is almost as safe as the 
ordinary earthed iron tube, save that the compo is rather more 
easily injured and the conductors not so readily withdrawn. 


Various materials have been used as tubes for ион the wire, 
copper, brass, aluminium, zinc, paper, woven fibre stiffened with 
bitumen or thin brass, have all been tried. Most of the insulating 
tubes have broken down in texture in damp places: this has proved 
troublesome even when the insulating material was used merely as 
a lining to metal tubes, although such material has the merit of 
reducing internal condensation. In drier climates, as in America, 
France and elsewhere, fibre tubing is much used. 


Zine tubing insulated in sections, often with one wire in one tube, 
was early tried and has proved durable. In such cases, however, 
the tubing had to be run with care and free from external contacts 
with other metal. 

Iron or steel tubing has had a great vogue as a protector. Gas 
barrel screwed and coupled was first used, but could not then be had 
emooth and uniform in bore; it was prepared for the conductors b 
dragging chains through. Split tubing with slip couplings, thoug 
enamelled, formed a much less perfect method. 

The ideal conduit system is continuous and watertight through- 
out; it is smooth and protected inside and out with unbroken 
enamel; bends are few and easy ; inspection and draw-in boxes are 
roomy, accessible, and arranged so that any wire can be withdrawn 
and replaced. | 

‚ То make the uns complete, conduit ought to terminate at 
lighting and switch and fuse points in iron boxes, but when this is 
done the danger from the ever present “ earth is accentuated and 
the insulation resistance is apt to be low. It is generally better, 
therefore, to make the branch fuse boxes at least of teak, and to 
terminate in teak blocks or boxes for the lights, switches and 
sockets. | | 

It is & common plan when fitting tubes below plaster to end them 
near, but not in, such wood blocks, the excuse being that until 
panelling and walls are complete it ів difüeult to fix the exact 
positions for the blocks. This is bad practice, even when the ends 
are screwed and have wood nipples. The wood back blocks, whether 
sunk in plaster or not, ought to be во bored as to hold the tube and 
at the same time protect the wires from all contact with the end of 
it. Where such blocks or boxes interrupt the electrical continuity 


of the tube they must be bridged across. Where a block terminates 
a descending tube, some provision ought to be made for the passing 
by of water which, by condensation or otherwise, may find its way 
down the tube. Floor boxes also ought to have outlet holes bored 
for this purpose. Such holes permit circulation of air in the tubes, 
and this has been thought by some observers to promote the life of 
the indiarubber. It certainly seems to be thé case that vulcanised 
indiarubber deteriorates more rapidly in iron tubing than in wood 
casing. The stagnant and slightly moist air is perhaps a factor in 
this result, but rust may effectively assist. The action may be 
partly mechanical and partly chemical. The sulphur of vulcanisa- 
tion may possibly enter into combination with the iron oxide until 
the insulation is gradually broken down. The iron or steel tubes 
themselves are attacked by some of the substances in which they 
have to be buried and become corroded. Even exposed tubes are 
attacked by fumes incidental to various manufactures. In breweries, 
for example, this action is particularly rapid. Slight surface leakage 
to, and from, tubes hastens their disintegration. If a system of con- 

duits could be hermetically sealed, one would have only a definite 

amount of condensed moisture to deal with, perhaps quite enough 

to give trouble ; but if a circulation of air be provided condensation 

is and uent and drainage necessary, as suggested. The 

slight heat in wires in frequent use would in such cases promote 

dryness, although the first use of current after prolonged disuse 

lowers the insulations test. | : 

Iron or steel tubes, like all metal sheathings which enclose wires, 
are subject to another class of risk when they become alive by con. 
tact with conductors. When the contact is between the mid-wire 
and tube there may be a difference of potential between the mid ”- 
wire and local earth sufficient to do serious damage without melt. 
ing the fuse. When the contact is between an “ outer" and the 
tube the fuse commonly melts, at the same instant a considerable 
current may flow into any adjacent metal in contact with the tube 
and charge, perhaps, the whole iron framework of a building, 
causing fires at points far distant from the original fault. 

We over many points relative to tubing, auch as the various 
enamels, metallic and insulating; the fixing of tubes clear of walls 
and ceilings; the insulating’ of tubes from other metal work of 
buildings; the methods and results of bending ; types of accessories, 
and so on. duri А 

It would be good practice to complete the tubing, then wait until 
the building is finished before drawing in the wires, but it is often 
found impossible to get convenient positions of access to a sufficient 
number of draw-in boxes. Consequently, where this is attempted, 
wire coverings are abraded in pulling the conductors through long 
and tortuous tubes. | | 

Tube fittings аге now on the market which are fitted with small 
pulleys at all the bends and corners with the idea of making вазу 
the drawing in and out of conductors. А 

It may be useful to- mention an American device for threadin 
through tubes in which the draw in wire is broken or omitted. 
long strip of thin steel ribbon, of which the leading end is softened 
so that it may bend easily at.all corners, is pushed in, and this in 
turn is used as a draw wire for the conductors. - 

To lessen the inconvenience and dangers incidental to screwed 
couplings, the writer made several types of coupling in which 
mechanical and electrical contact was provided for by the form of 
coupling, without ‘screwing the tube. Some of these are now in 
frequent use. In that put on the markét by.Mesers. Stewart & 
Lloyds, the coupling is coned internally.8o as to make a close Water · 
tight joint with the tubes, and is further secured by & side screw. 
It is compact and has the merit of direct metallic’ contact between 
the tube and coupling without intermediate loose pieces. . 

The questions of thread and gauge of tube have now been fairly 
well settled by the Engineering Standards Committee. The stan- 
dard diameters measured on the outside аге f in., fin, 1іп., 1} in. 
and 2 in. The screw threads are Whitworth form with 16 to the inch 
in the case of the 2 in., 1 in. and 14 in. tubes. The minimum length 
of thread on end of conduit is fixed as half the outside diameter of 
conduit 4-8 іп. These screwed portions are not to be enamelled, 
and the minimum radius of bends ів also fixed, 1f in. in the case of 
the smallest and 83 in. for the 2 in. tubes, 
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Armstrong College Engineering Society.— Wo learn that 
this society is making great progress. By tho ond of the 
session the following works will have been visited : Carville 
Power Station, the Cambois Collicry, Messrs. J. H. Holmes, 
N. E. R. Locomotive Works, and Messrs. C. A. Parsons & Co. 
Among the Papers down for reading are: « Electricity 
Applied to Mining,” by Мг. E. J. McW illiams ; us 
Traction,” by Mr. J. C. Browne; Brakes,“ by Mr. C. К. by 
Young; "Insulation Applied to Elec:rical Engineering," by 
Mr. О. J. Williams ; and “ A Few Thoughts on Development 
in Electrical Machinery," by Mr. B. J. M. Lane. 
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The second of the Series of comprehensive Sheet Tables of 
Statistical and Engineering Data relating to Electricity Supply 
Undertakings of the United Kingdom will be published (Gratis) 
with the next issue of The Electrician.” 


THE WORK OF THE ROYAL COMMISSION ON CANALS. 


Although the Royal Commission on Canals and Waterways 
is still sitting, a large Blue Book, relating the proceedings of 
the 21 days on which the Commission sat last year, has been 
issued, and containing 375 pages of evidence given by the 54 wit- 
nesses that were examined. It is somewhat unusual to issue 
an interim volume of evidence in this way, but such a course 
has obvious advantages. 

In glancing down the list of witnesses we are struck with 
the fact that none appear qualified to speak with authority on 
the question of electrical haulage ; and upon looking into the 
evidence, we find that the opinions expressed are not us favour- 
able to mechanical haulage in general as might have been ex- 
pected. Thus Mr. W. H. BARTHOLOMEW, engineer to the Aire 
and Calder Navigation, stated that he was not in favour of 
electric tractors, because, in such a system, a fast boat 
cannot easily overtake a slow one. Mr. RODOLPH DE SALIS, 
director of Messrs. FeLLows, Morton & CLAYTON, the largest 
firm of canal carriers in the United Kingdom, remarked that 
mechanical haulage would be useless on most of the canals, owing 


to their narrowness; that the speed is limited very much by 
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the size of the canal, tho load that can be carried by a single | 1904 was 1,349 miles, in addition to which there i 


and that, although it may be 
possible to tow a number of barges together, a long tow means 
Mr. W. P. TYLER also was 


boat being similarly limited ; 


considerable delay at each lock. 
not in favour of electrical haulage, because it interfered with 
the freedom of the boats. 


On the other hand, Mr. W. D. PHILLIPS, general manager of 
the Trent and Medway Canal, expressed the Opinion that 
mechanical haulage was preferable to horse haulage when the 


haul exceeds 25 miles, or when the Weight exceeds 50 tons. 
Mr. С. R. Dykks, general manager of the Rochdale Canal Co., 


was also favourably inclined to electric haulage. The latter 


witness drew attention to a point of some importance—namely, 


that every canal company should have the right to take an 
electric supply for the whole length of its canal from a single 
source of supply. As to the feasibility of doing this from the 


electrical point of view, much, of course, must depend upon 


the length and locality of the canal; but it is obviously a 
reasonable demand that every canal should have the right to 
have its supply simplificd as far as possible, instead of having 
to alternate from a company at one point to a local authority 


at another point every few miles, 


As competitors of electrical haulage, the claims of petrol and 


suction gas were discussed. Petrol, no doubt, has advantages, 


but it is doubtful if any curriers would undertake the risk of 
employing it, at loast where there are tunnels, for a fire in a 


canal tunnel might cause an appalling disaster, as pointed out by 
one of the witnesses. Suction gas presents some advantages, 


and the oil is not seriously inflammable, but it appears to have 


the considerable disadvantage that it is liable to impregnate 
extensively in a way which is not at all desirable. 

Some interesting figures were put forward by certain 
witnesses showing tho cost of haulage as compared with rail- 
Way costs. Mr. W. D. PHiLLIPS put the cost of man and 
horse at 0-2d. per ton-mile. 


Association, put tie cost, including wear and tear of horse, 


harness and replacements, at 0-3d. per ton-mile, the cost on a 
railway averaging 0-05d. By using a tug towing five boats 


the cost might fall to 0˙08d., and, under certain conditions, 


they were actually able to save about, 30 per cent. over the 


rates charged by the Great Western Railway. 


The points which seemed to be most prominently brought 
out by the evidence are the antiquated style of the canals and 
As one of the witnesses remarked, it 
would be difficult to point to any other industry which had 
eurvived so long in the same state and was working practically 
under the same conditions as when it was started. There 


of the methods in use. 


teems to be a total want of organisation about canal working, 
the result being that through rates cannot; be given, and some 
short length of canal may block the entire traffic over a long 
length through being in different hands from the other parts of 
the canal. It ig difficult to conceive anything like successful 
working of railways run on similar lines. 

It would appear that this state of things cannot be remedied 
without a good deal of reconstruction, so as to make the canals 
more or less of the same size and with the same size locks. 
This, of course, would mean a large expenditure of money, and 
such money is not likely to be found unless there is a very fair 
As ап instance of prosperous 
canals, Sir CECIL HERTSLET gave details of the canals in 
Belgium, which are one of the chief means of transport in 
Notwithstanding tho fact that the area of 


Belgium ig only 11,373 square miles, the length of canals in ! 


Mr. F. MORTON was of the 
opinion that the cost for urdinary goods (that is, other than coal 
and the like) was probably about the same as that on railways ; 
and Mr. S. J. SANDERS, a representative of the Mining 


8 à very 


efficient system of heavy and light railways, amounting to 


4,352 miles. Belgium, however, is exceptionally suitable for 
canal systems, for the country is very flat and there are 
The rates quoted on both the railways and 
the canals are very favourable, but it must be noted that both 
belong to the State, and that there is a loss in working tho 
canals which amounted in one year to £18,000. There will, 


limit itself merely to maintenance. 
probably have to be added to this, and it isa little questionable 
whether the unfortunate ratepayer in general would feel that 
he was duly benefited. 


———— 
REVIEWS. 


(Ooples of the undermentioned works can be had from The Bleotrician ОМ 
on receipt of published Price, Add 5 per cent, for abroad or for foreign bee 
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Practical Alternating Currents and Power Transmi — 
By DENIM НАКА, Е.Е. (New York: W. I. Hedenberg Pee 
ing Co. 

The author of this extremely elementary book on alternating 
currents does not seem to relish the prospect of having his 


After this severe reprimand we assumed an 
attitude of humility and did our best to read the book in the 
true spirit of the humble reader eager to learn. The result 
has not, however, been in accordance with our author's antici- 
If —we are assured in the preface — the pages 
of this book are read with care by those for whom it is in- 
tended—the real workers—the author expects but one 
response.” Well, we must be of the unregenerate, and find 
ourselves quite incapable of appreciating our author's well. 
meant efforts. The book, in Short, is one of those semi- 
popular and intolerably verbose effusions in which clearness 
of thought and crispness of style are conspicuous by their 
absence. A few examples of the author's style may be given. 
On p. 359 we read: “ Force is that which moves, or tends to 
move, matter, If applied over a given distance, so that per- 
ceptible results are visible, it is characteristically named, but 
only because of the new circumstances of its appearance. 
We have tried hard to fathom the meaning of this last sen- 
tence, but so far without success. Again, on p. 360, wo read : 
„An electrical horse-power equals 746 watts per second (sic). 
A mechanical horse-power equals 33,000 ft-lb. per minute. 
According to this 4 of 33,000 ft.-Ib. equals 746 watts per 
second.” Truly a valuable piece of information. On p. 78 
the author assures us that “ the calculation of the self-induction 
of a coil is simplo enough to only require arithmetical treat. 
ment.” But it is needless to multiply examples of the author's 
style and methods. The publishers deserve great credit for 
the ''get-up" of the book, which is of a high standard of 
excellence, and we only wish the contents of the book were 
more worthy of the care lavished on it by the publishers. 
“Engi i i ocket Book. By 
ome E DAD UE ат Sie reto Trweel y ae of Enginerring.) 
208. net. 

À comparison of the new edition of this well-known work of 
reference with the edition which we reviewed in these columns 
in 1903* forms an interesting reminder of the directions in 
which the heavier branches of electrical engineering have 
developed during the last few years. Mr. Philip Dawson has 


* The Electrician, Vol. LI., p. 969. 
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approached t he work of revising his pocket book courageously, 
and has not hesitated to entirely rewrite considerable portions, 
and even to remove sections the need of which is not so pressing, 
in order to admit new matter without unduly distending the 
capacious pocket of the electrical engineer. The section on 
feedera, which includes wires and conductors generally, has 
been amplified by the addition of some tables of British 
standard sizes, and it is significant that steam turbines, which 
in the former edition had only 33 pages allotted to them, now 
occupy some 48 pages. Another chapter which has been con- 
siderably expanded is that on switchboards, and additions to 
the gas-engine section have been necessitated by recent 
developments in large gas engines and in producer plants. 
We also note the appearance of the G. B.“ surface contact 
system amongst its older companions. An entirely new 
section on alternating-current traction has been added, con- 
taining an excellent résumé of information respecting single- 
phase working, a cause which the author has done much to 
champion. The chapter on testing and testing-instruments 
has been omitted to make room for these developments. We 
notice in an appendix an abstract of Mr. E. Manville’s 1 aper 
read before the Automobile Club on the comparative costs of elec- 
tric tramways and motor omnibuses, but we hardly think that a 
“pocket book” is a suitable place for matter of such an 
admittedly controversial nature. The new edition fully main- 
tains the reputation of its forerunners for completeness, and is 
notably free from the blemish of so many ,‘‘ revised compila- 
tions which are largely composed of matter, excellent in its 
day, but long since passed into the realms of history. 


THE MEASUREMENT OF RECEIYED ENERGY AT 
WIRELESS STATIONS.” 


BY G. W. PICKARD, 


. Summary.—The method desoribed by the author consists in balancing 
the discharge of a small condenser against the received signal, the ооп. 
denser discharge being received upon the same circuit and having the 
same frequency as the received energy. Knowing the potential and 
capacity of the condenser, when balance is obtained, the energy can be 
deduced. 


In no branch of electrical engineering of to-day is the need for 
accurate energy measurement more pressing than in wireless tele- 

phy, nor has less been accomplished than in this direction. 
When the art was in the empirical stage the assumption was made 
that the received energy was well-nigh infinitesimal; that in this 
respect wireless telegraphy differed from all other modes of elec- 
trically communicating intelligence. And because of this assump- 


tion the most extraordinary claims have been made for wireless 


receivers, or oscillation detectors. In the literature of the past five 
years one repeatedly finds the various detectors referred to as instru- 
ments of remarkable sensitiveness, surpassing all previous physical 
apparatus in this regard. As a matter of fact, the writers measure- 
ments have shown that in neither the amount of energy received, 
nor the sensitiveness of the detecting means, does wireless tele- 
graphy differ materially from telephony. As will be shown l: ter, 
the received energy over the longest distances at present covered is 
hundreds of times greater than the amount required to operate a 
telephone receiver. Almost the only measurements of received 
energy on record are those of Duddell and Taylor made over com- 
-paratively short distances with the aid of a . 
While this instrument, or better, the Fessenden hot-wire barretter, 
is capable in skilled hands of yielding excellent quantitative results, 
the sensitiveness falls far short of that required for the longer 
ranges over which wireless communication is now e 
‘accomplished. WO i cow 

During the past year the writer has developed an extremely 
simple method of measuring the energy received at each discharge 
of the distant station, the only limitation being the sensitiveness of 
the detector employed. As a result, if the energy received at each 
woe is over 0°0005 erg, it may be readily and accurately deter- 
mined. 

Briefly, the method consists in balancing the discharge of a small 
condenser against the received signal, the condenser discharge being 
received upon the same circuit and having the same periodicity as 
the received energy. Knowing the potential and capacity of the 
condenser when balance is obtained, the energy is accurately known. 
In Fig. 1 the circuit required for this measurement is shown. A, 
8, L, T, G is the ordinary receiving circuit, the tuning inductance 


* From the Electrical Review of New York. 


L being adjusted to give the maximum response in the telephone 
receiver R, which is connected to the detector D through the secon. 
dary of the oscillation transformer T. By throwing the switch 5 to 
the left, and depressing the Key K,, a single discharge of the con- 


: denser C may be thrown into the receiving circuit. If the capacity 


of the condenser is made that of the antenna A, and, as is usually 
the case, the inductance of the antenna is small in comparison with 
that of L and T, the periodicity of the discharge will obviously be 
that of the distant station. It will further be seen that inasmuch 
asthe potential to which the condenser is charged is small, being 
at the most but a few volts, the sparking distance in air is extremely 
small, and the velocity of an ordinary key closure is sufficient to 


‘metallically complete the circuit, from the time the spark discharge 


starts, in much less than a microsecond. Therefore, the dissipa- 


Fic. 1.—D1acram or CONNECTIONS OF APPARATUS FOR MEASURING 
THE ENERGY or ELECTRIC WAVES IN WIRELES3 TELEGRAPHY. 


tion losses in the spark discharge affect only a small portion of the 
first half period of the oscillations, and are in consequence very small, 
the chief source of damping being the energy absorption of the 
detector circuit. 

While it is possible to use any form of detector that responds 
to the root mean square value of a wave-train, a preferred 
form is a thermoelectric detector, consisting of a thermojunction 
between a metal point and a silicon surface. This form of detector 
requires no battery in circuit, as it operates solely by regeneration 
of the joulean heat of the oscillation at the contact into a short pulse 
of direct current in the telephone receiver. As this detector will 
give an audible signal in the telephone receiver on so small an 
amount of energy as 0:00045 erg, it compares favourably with the 
electrolytic detector in sensitiveness, and permits the measurement 
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Fic, 2.— RECORD or MEASUREMENTS or ENERGY SENT OUT BY ELECTRIC 
Waves IN WIRELESS TxLEGRAPHY. 
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of received energy in the most extreme cases met with in long. 
distance wireless telegraphy. The technique of the measurement is 
simple, and in many cases does not even involve the co-operation 
cf the transmitting station, save that it be sending signals of some 
sort. With the switch S thrown to the right, the observer waits 
until he hears a dot, or series of dots, cach consisting of a single 
discharge. The switch is then thrown to the left, and & dot or 
series of dots is made by the key K,. By repeating this process 
and varying the potential of the condenser by the potentiometer P, 
the intensity of the dots produced by the condenser discharge may 
be made to balance those sent from the distant station. Then 
knowing the capacity of the condenser, and the potential to which it 
was charged, W =4CV* or W (ergs) =}(C(microfarads) V? (volts))10. 
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In many cases, where 60-oycle alternating current is employed at | words, set up & powerful secondary current in the cymometer cir. 


the transmitting station, the ordinary Morse dot, produced by a 
short pressure of the key, is in reality a series of discharges. In 
such event it is necessary that tho operator at the sending station 
should tap the key in such a way that each tap gives but a single 
spark. Failing in the co-operation of the sending operator, and 
having no single spark dots, excellent measurements may still be 
made by the isolation of a single spark in a long dash. This ig 
readily accomplished by a key, K,, inserted in the detector circuit, 
Opening this key, and then sharply tapping it, a closure of the 
detector circuit lasting only some 0:005 to 0:01 
This usually results in the capture of & single spark, and a resulting 
single click in the telephone receiver, which may be balanced 
against the condenser discharge as before. 

Àn excellent example of a wireless station which can easily be 


charges, and can, therefore, be directly balanced against the con- 
denser discharge. In Fig. 2 the result of a long series of measure. 
The receiving antenna was 
distant 90 miles, and consisted of a lozenge shaped fan of copper 
wire, suspended nearly horizontally at an elevation of 50 ft. from 
the ground. Its measured electrostatic capacity, which was also 
that of the condenser used in the measurement, was 280 micro. 
microfarads. The plotted results show that from day to day the re- 
ceived energy varies widely. While it is not the purpose of this article 
to discuss the theory of this variation, it may be pointed out that 
the energy received in the daytime is not material y less than that 
received In Fig. 2 the day observations are distinguished 
being in outline, while the night measurements 
Evidently, while for a distance of 90 


miles there is some varying source of dissipation that at times 


value, the effect of daylight cannot be held responsible for 
this loss. It will readily be seen that this method lends itself 

irably to testing wireless detectors, the amount of energy at any 
desired frequency that will give a just audible dot being easily 
In this connection it is interesting to note the extreme 
inefficiency of even the best forms of wireless detectors regarded as 
0 devioes. A high-resistance telephone receiver, of the 
type usu employed in connection with wireless detectors, will 
give a clearly-defined dot when a condenser of 0:015 mfd. capacity 
charged to a potential of 0-00 12 volt is directly discharged through 
its windin This corresponds to 0:28 x10-erg. The most sen- 
sitive detector at present in commercial use is the electrolytic, and 
this, a periodicity of 500,000 cycles, requires 864 x 10-*erg for the 
same response, Therefore the efficiency is approximately 0:06 per 
cent. It is extremely unfortunate that the telephone receiver is 
inefficient at high frequencies, or it would be far better to discard 
the detector, leaving only the telephone receivers in circuit. The 
low efficiency of wireless detectors points clearly to the importance 
of investigation in this direction, for with a fairly efficient detector 
& great increase of present-day ranges could be obtaitied. 


ЕЕ“ 
THE FLEMING DIRECT-READING CYMOMETER AND 
ITS APPLICATIONS.* 


Summary.—A description is given of the cymometer as designed by 
Dr. J. A. Fleming, and the method of usir g the instrument for the deter. 
mination of wave le ngih, frequency. capacity, inductance and the 
ceorcment of the oscillations in an osci) latc ry circuit. 


The instrument designed by Dr. J. A. Fleming consists of a 
sliding-tube condenser, which is joined in series with a variable 
inductance coi] (see Fig. 1). These two elements are s 
80 connected together that one movement of a handle, e 

; Varies simultaneously and in the same proportion 2 
the capacity of the sliding condenser 01 and the induc- [4 
tance of the part of the coil LD in cireuit. The circuit | 
of the condenser and the inductance are completed 
by & thick copper rod, ABC, and it thus forms what 
16 Known as a closed oscillatory circuit, the capacity 
and Inductance of which can be varied simultaneously 
and in the same Proportion over certain limits. If such a 
cireuit 18 placed in contiguity to another circuit, XY for 
example, the antenna of a wireless telegraph transmitter in which 
high-frequency oscillations exist, these Taal tend to induce in the 
Cymometer secondary electric oscillations, but the amplitude of 
these secondary oscillations is extremely small unless the circuit of 
the cymometer is tuned or adjusted to that of the primary circuit in 
Which the oscillations are taking place. If, however, this adjust- 
ment is exactly made, then the primary oscillations create secondary 

tions in the cymometer circuit of great amplitude; in other 
* The description here giv r i by Mar- 
Seni Wireless Telegraph Ce. (D 14) to the instruments made by 


— 


cuit. This adjustment is effected by moving the handle H of the 
cymometer, thus causing the tube or tubes which form one surface 
of the condenser to slide more or less off an ebonite tube Which 


with a brilliant orange light when the platinum terminals are con. 
nected to two points on the circuit in which such oscillations are 
taking place. 

In its most recent form the cymometer consists of a slidi 
tubular condenser formed of one, two or four inner brass tubes 
enclosed and fixed in one, two or four ebonite tubes, and outside 
these last one, two or four movable brass tubes, which are coupled 
to one another and to a handle (see Fig. 2). By moving this 


x Y 


Fie. 1. 


handle the outer tubes are caused to alide off the inner tubes, and 
80 vary the electrical capacity between them. From one end of the 
tubes a metallic arm projects, ending in a curved clutch, K (see 
Fig. 1), which rests upon a spiral of bare copper wire, LD, wound 
round in grooves in an ebonite rod. The inner brass tubés of the 
condenser are connected to one end of the inductance coil or spiral 
by means of a thick copper rod, ABC, part of which is detachable 
for special experiments. The two surfaces of the sliding condenser 
are also in connection with wires su ported by two ebonite pillars, 
and to the ends of these are attached the neon vacuum tube. Over 
the spiral is placed a scale having four rows of graduations. One 
of these marked “ oscillation constant,” the next two “ wave lengths in 
feet” and “ wave lengths in metres,” and the fourth row “ number of 
oscillations per one millionth of a second.“ As the handle is moved 
along, sliding the clutch over the inductance coil, a pointer attached 
to the latter moves over this divided scale. The term “ oscillation 
constant” signifies the square root of the produot of the numbers 
denoting the capacity of the sliding condenser reckoned in micro. 
farads, and the inductance in centimetres of that part of the coil 
which is included in the circuit of the instrument in any position 
of the handle. If, then, the cymometer is placed in ашан to 
any other circuit in which oscillations are ing place, and if the 
handle of the cymometer is moved to and fro, some position will be 
found in which the neon tube will glow most brightly, and in that 


ition the value of the oscillation constant indicated on the scale 
By the pointer gives us not only the oscillation constant of the 
cymometer itself in that position, but also that of the circuit under 
test. If the circuit under test is the antenna of a wireless telegraph 
station, there is a definite relation between the length of wave 
radiated and the oscillation constant of the circuit, and also between 
the frequency of the oscillations and the oscillation constant which 
is expressed by the following rules iM 

Wave length (in feet) = 198-6 x oscillation constant. 

Wave length (in metres) = 596 x oscillation constant; and 

Frequency (in millions per second) = 5:088 + oscillation constant, 
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ine th illation constant of the antenna | with the circuit under test. If under these circumstances no 

3 tidy the pees pem the length of wave being | position can е p Arn 5 M 3 Куе glows, Ao 

i j | illations in the | the frequency of the oscillations lies beyon e range of the 

e СЕСЕ ЕЗУС 9 ae else the vacuum e Hm be 5 in bar 

, i tant of the antenna is determined by finding | case it can be replaced by another. ssuming, however, the 

" 1 8 the cymometer when it has been brought Proper conditions, it bile 112 found B bu. | pande aM 
i i i i her its inductance | proaches a certain position the neon tube suddenly glows wi 

into = TM with the antenna by varying toget bright orange light, and by properly ry pes d the 5 ri re 

i i t has only a definite range of about 25 to 1, | cymometer from the circuit under test it can be so arranged that a 

8 еси be же for the e measure - movement of the handle to and fro over a centimetre length will 

ments being made. Four types of cymometers have therefore been | greatly vary the brightness of the tube. Setting the handle at thé 

designed by Dr. Fleming, the first measuring oscillation constants | point in which the tube glows most brightly, the pointer will indi- 

from about 1 to 18 and wave lengths from about 88 to 700 metres, cate on the scale the frequency of the oscillations in the circuit 
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the second measuring from about 2 to 25 and up to 1,400 metres | under test or number per one millionth of a second. In testin the 
(see Tig 2), the third from about 3 to 37 and up to 2,000 metres | frequency in the antenne of wireless telegraph transmitters workin 
and the fourth from about 4 to 50 and up to 8,000 metres (see | on the inductive system in which the antenna is inductively couple 


Fig. 8). to a condenser circuit, it will generally be found that there are two 
The most useful type for ordinary laboratory measurements is 


the No. 1 size, measuring oscillation constants from 1 to 18. S 

A standard inductance consisting of turns of insulated wire = ИЧА ———— 8 n 
stretched on a rectangular frame is supplied with each instrument. 
These inductances vary from about 4,000 cm. to 75,000 cm., depend- 
ing on the pattern of the cymometer in question. In the larger 
patterns the inductance is arranged so that turns can be cut in or 
out at will. Part of the thick copper rod which completes the cir- 
cuit of the cymometer is made removable and forms а double bend 
of A! ABB! of copper rod (see Fig. 1). For certain experiments 
the plain copper bend can be removed and another substituted in 
its place which has in it two small resistances, to one of which is 
connected a thermo-electric junction, the purpose of which is to 
enable exact measurements of the cymometer current to be made 
for the purposes described lower down (see Fig. 4). A complete 
cymometer outfit also includes a single pivot sensitive galvanometer, 
an ammeter and a rheostat, as well as a carbonic acid vacuum tube 
and one or more vacuum tubes containing neon. For many pur- 
poses all that is required is a single neon or carbonic acid tube. 
Provided with this outfit the instrument is employed in the f llow- 
ing manner :— 


1. To Determin: the Frequency of the Electrical Oscillations in 
any Circuit. —Assuming that the oscillations in any circuit are 
known or caused to be within the range of the instrument employed, 
we proceed to determine their frequency in the following manner. 
The circuit in which the oscillations exist, the frequency of which is 
t be determined, must include a wire or other conductor which is 
straight and is of about the same length as the copper bar of the 
cymometer—viz., about 4 ft. in length. 

The copper bar of the cymometer is placed parallel to this straight 
part of the circuit under test and at a distance from it which ma 
vary from a few inches to a foot or more according to the strength 
ofthe oscillations. It is better to begin with the cymometer at a 
good distance and bring it gradually closer as required. The plain 

, copper bend is connected to the cymometer by the screw terminals 
so as to complete its circuit and the neon tube or carbonic acid tube 
connected to the ebonite pillar terminals. The handle of the cymo- 


meter is then gradually moved to and fro slowly for the whole range positions of the handle in which the neon tube glows, thus showing 
of the scale, and if the oscillations in the circuit under test have a 


С the co-existence of oscillations of two frequencies in the antenna as 
frequency which comes within the range of the cymometer used, | predicted by theory. In making this measurement in connection 
then some position of the handle will be found in which the neon with wireless telegraph antenna, it is necessary to connect the 
tube glows most brightly. If this position is not found on the first | outer surface of the sliding condenser of the cymometer to a “© good 
occasion of traversing the scale the cymometer should be gradually earth,“ such as gas or water pipes or to an earth plate. Having 
brought closer and closer until the copper bar is almost in contact | ascertained the frequency of the oscillation or oscillations in the 
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antenna, the corresponding scale reading will give the lengths of the 
waves being emitted in feet and metres and the oscillation constant 
on the antenna as above defined. 

2. To Determine the Capacity of a Small Condenser or Leyden 
Jar.—An induction coil is set up with the secondary spark halla 
within a few millimetres of each other. Join the standard induct- 
ance in series with the Leyden jar, the capacity of which it is 
desired to measure and connect up to the induction coil. Set the 
coil in action and oscillatory sparks will pass between the dis- 
charge balls and oscillations will be set up in the rectangular circuit. 
Assuming that we are using & cymometer of pattern No. 1 and that 
we denote the capacity of the jar by the letter C, the oscillation 
constant of this circuit will be ,/4,000C, because the inductance of 
the circuit is 4,000 em. If, then, the cymometer is placed with its 
copper bar parallel to one of the long sides of the rectangle of wire 
with the neon tube inserted and the handle moved until the neon 
tube glows most brightly, the value of the oscillation constant of the 
rectangular circuit can be read off upon the scale of the cymometer. 
Suppose, for example, that we find that with a given jar the oscilla. 
tion constant is thus determined to have a value 4, the capacity of 
the jar is then ascertained at once from the expression, 4 x 44, 000 C, 
or C=0 004 mfd. | | 

The rule, therefore, is as follows: Square the oscillation constant 
and divide by the inductance, and ihe resulting quotient is the 
capacity of the jar or condenser in fractions of a microfarad. 

On а cymometer reading up to an oscillation constant of 12, 
capacities as much as about =); mfd. can be measured and propor- 
tionately larger capacities with the cymometers of greater range. 

8. To Determine the Inductance of a Coil of. Wire.—Determine 
in the above manner the capacity of a small Leyden jar, say one 
having a capacity of about 1, mfd. Then insert in the circuit in 
series with the rectangle of wire A B C D (see Fig. 5) the piece of 


Multiple Inductance Frame 


Induction Coll 
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wire or coil of which the inductance is required. Move the handle 
of the cymometer until the vacuum tube shines again most brightly. 
Observe in each case the reading of the oscillation constant on the 
scale. Square these numbers and take their differences and divide 
by the capacity of the Leyden jar, reckoned in microfarads. The 
quotient is the inductance of the piece of wire in centimetres. Thus, 
suppose the capacity of the Leyden jar to be zès mfd., and suppose 
that in the first case the oscillation constant is found to be 2, and in 
the second case it is found to be 7, the difference of the squares is 
then 45, and the inductance of the piece of wire would be then 
22,500em. In this manner an inductance up to about 70,000 cm. 
ог 80cm.—that is, 70 or 80 microhenrys—can be measured on a 
cymometer reading up to an oscillation constant of 12. 

4. To Determine the Length of the Waves given off by a Wireless 
Telegraph Antenna.—Place the cymometer with its copper bar 
parallel to the lower portion of the aerial wire and & few inches 
from it, and connect the outer surfaces of the condenser tubes to 
earth by connecting to earth the right-hand terminal on the ebonite 
pillar to which the vacuum tube is attached. Then set the trans. 
mitter coil in action and move the handle of the cymometer until 
the vacuum tube glows most brightly. The reading on the scale 
will give the wave-length, both in feet and metres. It will in 
general be found that there are two positions of the handle in which 
the tube glows. These correspond to the two wave lengths sent out 
from the aerial. 

In making this experiment, and in fact in all cases in which the 
cymometer is used, as above described, the copper bar BC (see 
Fig. 1) should be placed as far from the circuit being tested as 
possible. If it is placed too far away, however, the vacuum tube 
will not glow under any circumstances, but if it is just brought near 
enough, a position will be found with a very sharp scale reading in 
which the vacuum tube just glows. 

A variety of other measurements can be made with the cymometer 
which will suggest themselves if it is remembered that when the 
cymometer bar is placed parallel and near to any circuit in which 
oscillations are taking place, which has therefore capacity and in- 
ductance, the scale reading when the vacuum tube glows most 
brightly, taken on the scale marked “ oscillation constant,” gives the 
Square root of the product of the capacity reckoned in microfarads 
and the inductance reckoned in centimetres of the circuit being tested. 


(To be concluded.) 
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TRANSFORMATION OF ELECTRIC POWEB INTO 
LIGHT.* 


BY C, P. STEINMETZ. 


Summary.—The author discusses the problems involved in the con- 
ductivity of the arc and the effect produced by the nature of the electrodes. 
He concludes by showing that the luminous arc appears to be the first 
instance of a commercial application of the direct conversion of electric 
power into light, without using heat as an intermediary form of energy. 


The electric arc makes its own conductor. That is, the current is 
carried across the gap between the electrodes by & vapour bridge, 
produced by the current from the material of the negative electrode 
and maintained by the current as a high-velocity vapour stream 
issuing from the negative towards the positive, and more or less 
surrounding the positive terminal. The spectrum of the aro, 
therefore, is that of the negative terminal, but independent of the 
gas or vapour filling the space around it, or of the material of the 
positive terminal, except indirectly by the effect of heat, &c. 

The continuous production of the vapour stream requires power 
in raising the negative material to the boiling point, evaporating it, 
and producing its rectilinear velocity. This power must be supplied 
by the electric circuit, as a potential drop at the aro terminals, 
independent of the length of the arc, and of the current—if the 
volume of the vapour stream is assumed as proportional to the 
current, which seems to be thecase. This potential drop e, may be 
called the counter E.M F. of the arc. 

The temperature of the arc stream, at constant pressure in the 
surrounding space, must be constant, that of the boiling point of 
the material of the negative terminal. The power radiated per 
unit surface may therefore be also assumed as constant, and the 
total power radiated, and therefore the power consumed in the arc 
stream, as proportional to its surface—that is, to the product of 
length by diameter. Since the section of the aro stream can be 
assumed as proportional to the current, it follows that the voltage 
consumed by the arc stream is шн proportional to the square 
root of the current, and approximately proportional to the aro 
length, or, when allowing for the abstraction of energy from the 
arc stream by the terminals, proportional to the arc length plus a 
small constant quantity. 

This gives the theoretical volt-ampere equation of the arc 

m 4% (L4 c) ' 
6 — 6, Л 


Giving the are length / in inches, numerical values of this equa- 
tion are 


Carbon arc— 6 864- 


Ш 


180 (1+0 88) 
* 


Magnetic arc— 128 (1+0 05) 
fi 
With zinc or cadmium the counter E.M.F. of tho aro is 


eo = 16 volts: with mercury, eo = 13 volts. 


In Figs. 1 and 2 are given characteristic curves for these arcs, for 
2, 4, 8, 16 amperes, drawn from above equations with the values 
observed by test marked by crosses. As seen, the agreement of the 
calculated curves with test is as close as can be expected from an 
approximate formula, with the exception of the carbon arc, in which 
the agreement is less close. In the carbon arc, for short arc lengths, 
the curves leave the straight lines and slope down toward a value of 
about 28 volts at zero arc length. Separating two carbon electrodes 
from each other and observing the voltage at the moment when the 
carbons leave immediate contact with each other and the voltage 
suddenly rises, or observing the voltage immediately before the 
carbons, when shortening the arc, come in contact and the voltage 
suddenly drops, also gives values around 28 volts. This, in connec- 
tion with the high value of the constant c=0°33 in., looks as if in 
the carbon arc the seat of the counter E.M,F. e, is not the imme- 
diate surface of the terminals, but a part of eo, about 8 volts, residing 
in the space surrounding the electrodes. This phenomenon may, 
however, be explained also by energy transfer from the hot crater of 
the positive terminal to the negative terminal at a short arc length. 

For very low currents, where the arc stream gets very thin and 
unsteady, and abnormally high energy losses may be expected, the 
above equations give small values—that is, the observed arc voltage 
is higher than the calculated, especially with long ares. So for the 
magnetite arc of 1 ampere, we find— 


i lin, 
At arc length....... N {1 j in. 
Observed voltage 58 108 е 
Calculated voltage ........ 61:5 97:5 


* Extract from a Paper read before the American Institute of Electrical 
Engineers. 
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as an aro in air, in which the aro-section varies 
For an arc of constant section, in which therefore the pressure and 
the temperature varies with the current, as the mercury arc in a 
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vacuum, by similar considerations an approximate volt-ampere 
characteristic is found. This for the mercury arc is 
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with non-volatile positive terminal, and 
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with mercury anode, where I- are length, d are 
diameter in inches.* 

From the character of ale conduction—that the cur- 
rent makes its own conductor— it follows that the arc 
must be started—that is, the vapour bridge which carries 
the current must first be produced by the expenditure 
of energy before the current can flow. This can be 
done in many ways: by bringing the terminals in con- 
tact with each other and so starting the current, and 
then by withdrawing the terminals from each other to 


2 W 
form the arc stream by the current; or by jumping © 
an electrostatic spark across the gap and so starting 
conduction. | T0 


It also follows that the arc is a direot-current pheno- 
menon, and in general cannot exist with an alternating 
current. |With an alternating E.M.F. at the end of 
the half-wave, the current dies out and therefore also 
the vapour stream ; and the next half-wave, to pass in 
opposite direction, requires & vapour stream moving in 
the opposite direction. This does not exist, and the 
current does not pass; but the arc dies out at the end 
of the half-wave, except if the supply voltage is sufti- 
ciently high to jump a spark across the terminals at 
every half-wave through the residual vapour left by the 

preceding half-wave. An alternating arc, therefore, 
must be at every half-wave in the condition for starting 
byaspark. Stroboscopic photographs with metal arcs 
show this phenomenon: a sharply defined static spark at every 
half-wave, gradually spreading out to the more diffuse arc flame 
and then dying out at the end of the half-wave, to start sgain by a 
spark at the next half-wave. 

The voltage required to maintain the vapour stream—that is, the 
voltage consumed by a direct-current arc, as discussed above — 
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In the case of the mercury anode the heat produced at the anode causes 


evaporation, and increases the vapour pressure above that existing with 
a graphite or iron ancde, 
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increases with increase of the arc temperature—that is, increase 
of the boiling point of the terminal material. It is lowest for 
the mercury are, highest for the carbon arc. Гог a lin. аге 
it is shown approximately by Curve I. in Fig. 9, with the tem. 
perature as abscissz. The voltage re- 
quired to jump a spark across the gap 
between terminals shown roughly by 
Curve IL in Fig. 3,* decreases with in- 
creasing temperature, as is well known, 
and intersects Curve I. at some tempera- 
ture, A, probably somewhere between 
9.500^C. and 3,000^C. Above this tem. 
perature, the spark voltage is below the 
are voltage, and a voltage sufficiently high 
to maintain an arc is therefore sufficiently 
high to start it again at each half-wave 
of alternating E.M.F. That is, materials 
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as arc terminals, which have a boiling 
point above the temperature of intersec- 
tion A of Fig. 3, maintain a steady alter- 
nating-current arc at about the same 
voltage as a direct-current arc; while 
materials with a lower boiling point than 
A require a higher voltage, usually very 
many times higher, to maintain an alter- 
nating, than a direct-current arc. lt must 
be considered, however, that the tempe- 
rature of the boiling point, while being 
the foremost factor, is not the only factor 
in determining the position of a material 
on Curves I. and IL, Fig. 9. Individual 
characteristics somewhat modify the posi- 
tion. 

Where, therefore, spark-gap terminals 
are desired not to maintain an alternating 
arc, as for lightning-arrester cylinders, 
they are found lower on the range of the 
curve: mercury, cadmium, zinc, antimony, 
‘non-arcing metals.” Where electrodes 
for alternating-current arc lighting are required, they are found at 
the upper nid above A. In this range belong carbon and most 
carbides, as those of calcium and titanium. Even carbon shows 
the phenomenon of re-starting at every half-wave, by а high peak at 
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М 


ка 
di 


ud Characteristic of 
Magnetite Arc. 
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the beginning of the E.M.F. wave, as shown first by Tobey and 
Walbridge, in a Paper on alternating-current are waves. With 
increasing approach to A, this peak at the beginning of the E.M.F. 
increases in height, and the power-factor of the circuit tends to 
decrease, by wave-shape distortion. Immediately below the inter- 


Fic. 2. 


* This curve is only estimated, and so can make no claim to numerical 
accuracy. Curves I. and 1L, the arc and the spark curve, are shown 
duplicated in } scale (left-side ordinates) in dotted lines (l' and II) and 
the lower part of II duplicated in „, sca'e as IL” in Fig. 3. 

t Transactions Am. I. E.E., 1890, Vol. VIL, p. 367. 
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section point A are found very refractory metals as tungsten ani 
metaloxides, as those of titanium, &c. 

The range of voltage between Curves I. and II. in Fig. 8 is the 
range in which rectification takes place. That is, by maintaining 
the vapour stream issuing continuously from one terminal, by an 
outside source, or by the overlap of several ares, the alternating 
E.M.F. can pass a current in one direction only, and so is rectified. 
In this range, the are stream is a unidirectional conductor, of very 
low resistance in one direction, of practically infinite resistance in 
the opposite direction. 

The voltage range of rectification, then, is highest at the lower 
end of the curve, and decreases gradually to zero at the point A. 
With the first members of the group, tho upper limit of the rectifi- 
cation range is somewhat cut down by the disruptive strength of 
the air surrounding the arc stream, being lower than that of the 
arc stream, and so passing a static spark cutside of the arc stream, 
or, with a vacuum tube arc, by a Geissler tube discharge through 
tho residual gos. In the latter case the maximum voltage which 
can be rectified depends upon and measures the perfection of the 
vacuum. Such Geissler tube discharge curves are sketched roughly, 
in dotted lines, as III, III! in Fig. 8. 
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While vapours like mercury, vinc, &c., are very good conductors 
when in motion under the influence of the current, of а conductivity 
comparable with that of electrolytes, when not under the influence 
of the current they are almost perfect insulators, and во can be dis- 
tinguished from the so. called conducting gases," as hydrogen, air, 
&c., as non-conducting vapours.” Low-temperature metal vapours 
thus are non-conductors. 

The spectrum of the arc is that of the negative material, its tem- 
perature that of the boiling point of the negative. There are, how- 
ever, some apparent exceptions. For instance, the arc stream can 

superheated by using a high-frequency oscillating current of 
ane en high voltage to maintain an alternating arc, and a 
шеле 80 high that a sufficient vapour stream cannot be formed 
uring the half-wave. In this case groups of spectrum lines fre- 
ү, у become prominent, which are insignificant with saturated 
Near the mercury arc becomes bright red in colour; the iron 
ultr B of its brilliancy, but gives a great quantity of intense 
b a vVioict rays, «о. Likewise, the spectrum of the positive, or a 
Ы та of the positive terminal, can be made to appear in the arc. 
ü e tip of the positive is heated to the temperature of the vapour 
ream, in the carbon arc the temperature of boiling carbon. If 


the positive terminal consists of or contains some material which 
boils below the temperature of the vapour stream, then it will 
evaporate out of the positive, and may thus enter the arc stream. 
For instance, in a carbon aro, or arc with carbon as negative, if a 
carbon is used as positive, impregnated with calcium fluoride or 
borate, which has a relatively low boiling point, then the calcium 
vapour enters the arc stream and is thereby heated to the tempera- 
ture of the carbon arc. It becomes luminescent, whether directly 
by heat, or indirectly by chemical dissociation, or otherwise, need 
not be considered here. So the efficiency of a carbon arc can be 
increased by feeding into the arc flame the vapour of some material 
which gives а brilliant spectrum—as calcium, which gives a yellow 
light of very great brilliancy. It is fed into the are by the positive 
terminal, because this is the hottest, and the efliciency depends 
entirely on the temperature of the positive. If the positive is very 
large, so as to keep соо), and consumes slowly, the efficiency de- 
creases, because it is produced only indirectly by material being 
evaporated from the positive and then as vapour entering the arc 
stream. Therefore a high temperature and rapid consumption of 
the positive are necessary. 

It is entirely different with the true luminous arc, which carries 
the light giving material into the are flame by the electric current, 
as the vapour blast, which carries the current. The carbon as 
negative material is objectionable, since it gives the non-luminous 
carbon arc. Iron appears to be a very suitable material, since it 
gives a spectrum extending over the whole visible range. It pro- 
duces practically a white light. The positive can then be main- 
tained cold without affecting the brilliancy or efficiency of the arc. 
The negative can also be cooled without appreciable effect on the 
efficiency, since the current still produces the vapour blast from it, 
and so the light. If cooled too much the voltage in the arc may 
rise a little, bocause it requires more energy to produce the iron 
vapour from the cool negative than from the hot negative, but still 
the efficiency is not much affected. 

There are, then, two distinct ways of producing luminescence of 
the arc: first, directly by using some material as negative which 
gives a luminous spectrum—that is, a spectrum with mavy lines in 
the visible range, preferably covering this whole range, to get white 
light; secondly, indirectly by using some material to carry the 
current which gives a very high temperature to the are stream— 
which means practically carbon—and making the are stroam lumi. 
nous by feeding some light-giving substance into the arc from tho 
positive terminal. In the former case the arc has the characteristic 
of the iron arc or titanium arc, whatever material is used ; in the 
latter case it has the characteristic of the carboa arc. 

Since the carbon arc is the stcadiest arc, the most work has been 
done in the latter direction. The former method, of feeding the 
lumines ent material by the current from the negative material, has 
the advantage, however, that the efficiency does not depend on tho 
temperature of the electrodes: the rate of consumption of the nega- 
ti e electrode can thus be greatly decreased by maintaining it atlow 
temperature; while the positive olectrode, which takes no part in 
the arc conduction, can be made entirely non consuming. This 
method seems to be a more direct conversion of electric power 
into light. . 

These two forms of arc have come into prominence recently : the 
flame carbon arc and the metal compound arc—that is, an arc in 
which carbon is not used, but some other material which gives а 
luminous spectrum, as iron or titanium. In the former case the 
characteristics aro those of the carbon arc. All the materials which 
can bo used to increase the efficiency of the carbon arc—calcium 
compounds are used almost exclusively—deposit os solids after 
passing through the arc flame, and therefore ventilation must be 
provided to carry off the smoke—that is, tho arc must be a so-called 
„open or burning arc. The life of the electrodes is about 10 
hours. Flame carbon ares, therefore, have short life olectrodes, 
though their efficiency is high. Again, efficiency has to be balanced 
against life, or decreased cost of power against increased cost of 
electrodes and attendance. In the States the short-burning arcs 
for street lighting have practically disappeared. Indoors the exces- 
sive brilliancy and the smoke are objectionable, so that the flame 
carbon arc does not offer much prospect for general illumination. 

More prospect of success appears to exist in the true luminous 
arc, an arc using as negative a material giving an efficient and 
brilliant spectrum. Such material should give lines uniformly 
distributed, not only in the green or yellow, but over the whole 
visible range, and the material should not be attacked in air, 
even at high temperature. The arc must be an open arc, 1 
the material deposits as solid, and to get electrodes with long 
life a material is required which is stable at high t mperature in 


the air. | 
which givo luminous spectra, but 


bstantially the metals of tho iron 


ke. 
terial which is not affected, 
in general, excludes the 


metals, but requires a stable oxide or other fairly stable compound, 
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as some carbides are. It should also be a conductor, since ав aro 
electrode i& has to carry the current. In the intermediate oxide 
of iron magnetite (Fe,O,) & material is found which is & good 
conductor, is stable at high temperatures as well as at low tem- 
peratures, and gives a white spectrum. In such an electro-lumin- 
escent arc any stable material is suitable as a positive terminal. 
Copper is generally used because it is cheap, is stable at fairly 
high temperature, is a very good conductor of heat, and when 
heated by the arc carries the heat away with sufficient rapidity 
not to melt or oxidise appreciably. In all these arcs the vapour 
stream from the negative is a necessity. In the mercury arc it is 
easiest of observation, because the arc is enclosed in & glass tube. 

The amount of vapour produced by the current from the negative 
is usually many times greater than necessary to carry the current, 
and most of it can be condensed without any appreciable change in 
the arc stream. So also magnetite consumes at a much greater 
rate than is necessary, of an order of } gramme per amperehour. 
This rate of evaporation is greatly reduced by the addition of small 
quantities of a material which is chemically not much different 
from magnetite, but is much more refractory; so that at the tem- 
perature where the magnetite melts this material is still solid and 
forms a kind of sponge in which the melted magnetite is held and 
its consumption greatly retarded. 

Magnetite, however, while a good conductor of the arc stream, is 
not very efficient as a producer of light, and added thereto are other 
materials which give a very high efficiency, as titanium compounds. 

In the magnetic arc—as used at present, that is, in which the 
magnetits electrode contains titanium oxide, &c.—magnetite is 
essentially the carrier of the arc conduction, just as carbon in the 
yellow-flame arc; titanium, with its highly efficient white spec- 
trum, takes in the magnetite arc the same place as calcium in the 
flame arc as light-giving substance, but titanium is carried into the 
aro stream by the current from the negative, while calcium in 
the flame arc enters by evaporation from the positive. 

The elimination of carbon in the magnetite arc excludes com- 
bustion, and this increases the life of electrodes to about 20 
times that of carbon electrodes under the same conditions ; but 
just as with the carbon arc, the efficiency of the magnetite arc can 
be varied over a wide range, with a corresponding variation of life 
in opposite direction. ‘That is, by sacrificing some efficiency, the 
life can be greatly increased, or the efficiency can be increased by 
somewhat reducing the life, by increasing the percentage of light- 
giving material; usually titanium oxide in the magnetite arc, 
calcium fluoride or borate in the flame carbon arc. In either case, 
a very high percentage of the light-giving material tends to the 
formation of a non-conducting slag at the electrode surface, and if 
the highest possible efficiencies are desired—} watt per candle- 
power, and better—the effect of the non-conducting or poorly- 
conducting electrode surface has to be eliminated by starting the 
arc from the side of the electrode or some other method. 

Magnetite, titanium oxide, and most metals or their compounds 
are on curve Fig. 3 below the intersection point A—that ів, do not 
maintain a steady alternating arc. For alternating arcs, therefore, 
one of the materials is required which is above point A in Fig. 8. In 
this range, there are carbon, carbides and similar compounds. 

_ Thus the titanium arc with alternating current cannot usé magne- 

tite as carrier, and titanium oxide as light-giving material; but 
titanium carbide is used as arc conductor. It obviously is not so 
incombustible as the oxide, but still so much more stable than 
carbon as to be well within the range of long-burning arcs. 
, To conclude, then, in the luminous aro we seem to have the first 
instance of a commercial application of a direct conversion of 
electrie power into light, without heat as intermediary form of 
energy. It is not limited to very low values of efficiency. But so 
far it seems that only the green mercury spectrum, the yellow 
calcium spectrum and the white titanium spectrum offer an effi- 
ciency so vastly superior to that of incandescent solids that as 
regards the efficiency of light production no possible improvement 
in incandescent lighting could hope to approachit. Typical of these 
three most efficient spectra are the mercury-arc lamp, of practically 
infinite life and bluish-green colour of light ; the yellow flame carbon 
arc of the short life of the open arc lamp of old; and the white 
titanium carbide or magnetite arc, of a life equal to or greater than 
that of the enclosed carbon arc. 
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Electric Motor Ambulances in London.— It is announced 
that by the end of January the first of the electtic motor 
ambulances in the City of London will be in working order. 
A temporary station is to be erected near St. Bartholomew's 
Hospital. This station will be in direct telephonic communica- 
tion with 52 call boxes, placed at the principal points of 
duty of the City Police. All the constables will be supplied 
with keys to these boxes, so that they can inform headquarters 
Immediately if an accident occurs. If this firat ambulance works 
successfully, the Police Committee will sanction three others. 
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CORRESPONDENCE. 


MECHANICAL STOKING. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: I have read with interest, mingled with amusement, 
some remarks on stoking contained in your abstract of Mr. 
H. B. Maxwell's Paper. Mr. Maxwell states that “a mechanical 
coking stoker in a fire brick furnace is absolutely the only 
method of burning bituminous coals smokelessly without compli- 
cated arrangements for admitting secondary air.” I can onl 
say that this may be described as a “terminological inexacti- 
tude,” as there are thousands of stokers not of the coking type 
without secondary air arrangements burning bituminous coals 
smokelessly, and the sprinkling type of stoker can easily 
maintain a higher percentage of CO, than that mentioned in 
your note, besides burning, if required, a larger quantity of 
fuel per square foot of grate and producing a correspondingly 
greater output from the boiler than the coking type is at pre- 
sent capable of. 

The coking stoker, with or without a brick arch, will certainly 
burn bituminous fuel smokelessly, if you are content with a 
small boiler output, but so can others.— Yours, &c., 

Little Hulton, Bolton, Jan. 3. ALFRED W. BENNIS. 


TRANSFORMER MEASUREMEN TS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : Discussions in Correspondence columns are, like other 
discussions, apt to get away somewhat from the main point. 
Perhaps you will give me leave, however, to make one or two 
remarks regarding Mr. Kenelm Edgcumbe’s interesting letter 
in your current issue. Мг. Edgecumbe gives a table in which 
he has tabulated the errors due to transformer phase error in 
a three-phase wattmeter on a balanced three-phase load. I 
cannot understand this table at all, and do not think it is 
accurate, as far as the three-phase column is concerned. It 
says, in effect, that when measuring three-phase power with an 
angle of lag of the main current of nearly 90 deg. a wattmeter 
which has a phase error of 1 deg. gives results the inaccuracy of 
which is negligible. I do not believe this, as it isknown that 
the phase error has to be reduced much below this when 
making such measurements—as, for example, when measuring 
the dielectric losses in a three-phase cable. 

I do not agree with Mr. Edgcumbe in his statement 
that the error (due to the magnetising current of tlie current 
transformer) is less in the case of the three-phase wattmeter 
than in the case of the single-phase instrument. If we are 
concerned with the total three-phase power the error caused 


by a certain transformer phase angle is exactly the same in the 


three-phase measurement as in the single phase. On working 
it out, in fact, one obtains exactly the same algebraical expres- 
sion for the percentage error—viz., 100 tan $ sin a, where a 18 
the transformer angle and ф is the angle of lag of the main 
current. 

In my provious letter I stated that the magnetising current 
error was of more consequence in three-phase measurements 
than in single phase. This statement I still think is correct. 
I had in mind, as Mr. Edgcumbe presumed, the measurement 
of three-phase power by the two-wattmeter method, using, 
however, two single-phase wattmeters. Under these circum- 
stances, on non-inductive load, and with a transformer phase 
error of ldeg. each wattmeter is caused thereby to read 
1 per cent. out. Of course, the error in one case is positive and in 
the other negative, so that the total error is zero. It is easy 
to imagine circumstances, however, where this error in the 
individual wattmetera, due to transformer phase error on non- 
inductive load, would give trouble. A similar case, however, 
cannot arise in single-phase measurements. This, I think,. 
justifies my statement.— Yours, &c. 

CHARLES C. GARRARD. 
Hollinwood, Lancashire, Jan. 7. Е | | 


TO THE EDITOR OF THE ELECTRICIAN. 
SIR: I fear that the correspondence on this subject has 
taken up a somewhat large amount of space on a matter which, 
though important, is not of supreme moment. This being the 
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case, I will only ask you to allow me a brief reply to the more ing Order, 1899, and Amendment Order, 1903 (Crompton & Co., Ltd.); 


important points brought forward. Teignmouth Electric Lighting Order, 1899 (Crompton & Co., Ltd.); the 
Mr. Wild seems to have come to the conclusion, as I ex. | Chelmsford Eleotrio Lighting Order, 1894, and Rural District Order, 1898 


bis : (Ohelmeford Electric Ligh Co., Ltd.); Tot Electric Lighti 
pected, that his iron must be much better than that used in my | Order, 1900 (Totnes Electricity Sunniy Co. ki). Ta ihe en ee 
transformer. As he contends that his calculations are sup- i 


| | ) the agreements between the Exmouth, Hitchin, Sidmouth and Stevenage 
ported by experimental evidence, this seems to be the only electric lighting undertakers and Messrs. Crompton & Co. (LtJ.) are set 


solution, although it still fails to explain to me the large dif- | Drth. All these undertakings it is now Proposed to transfer to the 
ference between his results and my own. As stated in my last 
letter, I cannot see that the difference in thickness of the 
plates is worth counting. As to Mr. Wild’s calculations, I am 
afraid that they are open to the somewhat serious criticism 
that he has neglected the lag due to the leakage inductance of 
the transformer. A test of my own transformer with the best 
arrangement of coils has shown thac the secondary leakage 
reactance is 0 36 at 504, and resistance 0:6. The lag of 
secondary current behind core E.M.F. on short circuit would 
thus be about 86 deg , instead of zero, as assumed by Mr. Wild, 
and with the ammeter used about 25 deg. As this arrange- 
ment is much more free from leakage than the generality of 
instrument transformers, and cannot probably be much im- 

roved upon, the omission probably materially affects all Mr. 
Wild's calculations. The difference between the primary and 
secondary ampere-turns is obviously Ac cos & + Am sin $, where 
Ac and Am are tho core loss and magnetising ampere-turns 
respectively and Ф is the angle of lag of secondary current 
behind core E M.F. Calculations made in this way from the 
tests of the iron confirm our experimental results, The core 
loss current only works out at 0°33 per cent. and the remain- 
ing loss of ratio is due to the Magnetising current since the 
lag of secondary current is so great. 

As, however, Dr. Garrard joins with Mr. Wild in stating 
that better ratio can be obtained, I hope this is the case, 
although I raust confess to being still doubtful as to whether 
theloss of ratio can bo reduced much below 1 per cent. at 
50 ^ without special alloys or much larger transformers. 
However, I hope I am wrong. 

I should have mentioned in my last letter that the parallel- 
ling of the coils, which brought the loss of ratio down to 
1:07 per cent. at 750 ampere-turns, also made it nearly constant, 
being 1:28 per cent. all the way from 125 to 500 ampere-turns, 
Which is about the same as that found by Dr. Garrard at low 
currents. The constancy of ratio is thu3 within about 0:2 per 
cent. over the whole rango. 

I quite agree with Dr. Garrard's remark, also made by Mr. 
Wild, as to the greater importance of tho magnetising current 
or phase displacement, when considering wattmeters. Even 
the value of 0:5 deg., which seems as little as can be con- 
veniently obtained, is much larger than one would like, as it 
means an error of nearly 0:01 in the power factor on lagging 
circuits. Mr. Edgcumbe raises an interesting and important 
question as to the effect of lag in three-phase power measure- 
ment, but I fancy he has made a slip in conaidering the phase 
relations. If he will look into the matter again I think he will 
find that with either the two-wattmeter or three-wattmeter 
method of measuring three-phase power on a balanced circuit, 
the error due to phase displacement in the shunt or series coils 
13 exactly the same as with a single-phase circuit.—Yours, &c., 

CHARLES V. DRYSDALE. 

Northampton Institute, E.C., Jan. 8. 


electric light order, It practically asks for the substitution of the com. 
psny's name for that of the contractors. 

Ia the London and North-Western Railway Bill provision is made for 
conferring further powers upon the railway company and also upon the 
G.W.R. in relation to a joint undertaking and for enabling the company 
to work their railways by electrical power. The bill asks Parliament to 
allow the construction of a railway between Euston and Watford and 
also to authorise the working of the undertaking by electrical power, or 
partly by electrical power and artly by other mechanical power. With 


and the reconstruction of existing routes will be £563,190, and of street 
improvements and works connected with it £118,510, a total of £681,700. 
Lower Thames Tunnel Railway Bill seeks to incorporate the Lower 


necting the London, Tilbury & Southend Railway with the South-Eastern 
Railway by means of a tunnel under the River Thames. The promoters of the 


amount is paid up. Power to borrow on the mortgage of the undertaking 
is asked for any sum not exceeding £325,000. The first directors will be 
the gentlemen named and four others to be nominated by them. The 
railway will be between Stone, in Kent, where a junction will be made on 
the North Kent line of the South-Kastern Railway and Wennington. 
The company ask for powers to work their system by electrical 
Power, and provision is made for the erection of a generating 
station on land to be acquired. The provisions ad dae: the use of 
electricity are of the usual character, the company un 
reasonable precautions to prevent injury to gas or water pipes, telegraphs 
and telephones, and the electrical power will only be used in accordance 
with the Board of Trade regulations. The usual clauses are inserted for 
the protection of the Postmaster-General, and power is asked for the 
company, if necessary, to enter into any agreements with the local 
authority for the supply of electrical energy for the working of the system. 
Manchester Corporation Tramways Bill seeks further powers for the 
construction of tramways, streot widenings, &c. The estimated cost of 
the undertaking is put down at £38,000 and the street works in connec- 
tion with the new tramways in the urban districts of Sale and Ashton- 
upon-Mersey are expected to cost another £12,000. Powers for the ac- 
quisition of land are also sought, and the Corporation provide a limit of 
five years after for а compulsor purchase of land. They aleo ask for an 
ex‘ension of time for the completion of authorised lines, &c. 7 
York and District Tramways Bill asks for powers of incorporation for 
the York & District Tramways Co. to enable them to make and main- 
tain tramways, &c. The powers of the York Tram ways Orders allowed 
certain tramways to be constructed in the City of York and in the parish 
of Wate Falford, which are now worked by the City of York Tramways 
Cc. These are not suitable for use as electric lines and are of a 
different gauge from those to be authorised under the present proposal». 
The company propose to acquire the existing routes and remove them 
when purchased. The promoters are Messrs. H. E. Leetham, W. F. H. 
Thomson, J. E. Oldfield, W. H. Key, Jas. Backhouse, J. Stronghair, 
W. 8. Kerswill and Wm. Thomlinson. The company propose to lay 
down an electrical system in the City of York, consisting of 14 routes, but 
nothing is to be done without the consent of the existing company. Five 


— — — P ears is fixed as the limit for the work. The gauge is to be 3 ft. 6 in. 

The usual protective clauses are included, and the fares are to be 1d. a 

ELECTRICAL SOHEMES IN THE 1907 SESSION OF mile (including Sundays and holidays), but there will be cheap workmen's 
PARLI AMENT fares. The capital will be £180,000 in £1 shares. Powers to borrow are 


given, but the company is not to be allowed to create debenture stock 
Messre. H. E. Leetham, W. F. H. Thomson, and J. E. Oldfield and two 
others to be nominated are to be the first directors. 


—————————— 


Reported London Underground Railway Combine.—It has 
been reported that three of the underground tube electric railways 
controlled by the Underground Electric Railways Co. of London 
(Great Northern, Piccadilly & Brompton, Baker Street & Waterloo 
and Charing Cross, Euston & Hampstead Railways) have decided 
to enter into a combination with a total capital of £12,000,000. 

It is, however, pointed out that though it is true that, on grounds 
of economy, the companies hope to have one management, the азии 
as to ап amalgamation are inaccurate. _No amalgamation can possi ly 
take place without Parliamentary sanction, and the promotion of a bill 
would be necessary. 


In our last issue we gave some of the principal features of the 
electric power schemes for the London area and the Provinces which 
al come before Parliament in the 1907 session, and we now give 
way particulare of some of the ordinary electricity supply and tram. 
8:— 
Leicestershire and Warwickshire Electric Power Bill confers further 
powers for raising capital, authority to issue share warrants and deben- 


Sd. stock Certificates to bearer, and extends time for commencing works 
and providing generating stations, &c. 


The Ele-tric Supply Corporation (Ltd.) Bill provides for the trans. 


ference of certain un ertakin i joht; 
gs authorised under the Electric Lighting 
тр fje and 1888, and for other purposes, Under the first schedule 
Dawlish oe electric light orders are transferred to the Corporation : 
na „бап District Electric Lighting, 1908 (Crompton & Co., the 
ertakers in whom the order is vested); Hendon Electric Light- 
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LEGAL INTELLIGENCE. 


— E 


Disconto Gesellschaft v. Bruce Peebles & Co. 


Before Lord Mackenzie in the Edinburgh Court of Session on Tuesday 
the record was closed in an action to recover £4,000, the amount of & 
bill of exchange dated May 9, 1906, payable six months after date, and 
drawn by Ganz & Co. (Budapest) and accepted by Rruce Peebles & Co. 
on May 16. The pursuers are holders of the bill, which at maturity was 
presented in Edinburgh; but, acting on the instructions of defenders, 
the bank refused payment. Defenders plead that early in 1904 they 
contracted for an electric railway in Canada for the Canadian Electric 
Traction Co. and with Ganz & Co. for certain plant. They allege that 
the Ganz system was defective, and that loss to the extent of over £4,000 
had been incurred, for which they hold Ganz & Co. liable. Before the 
defenders knew how tho system was to turn out they accepted the bill, 
and they plead they are entitled to judgment owing to the failure of 
consideration. 


Best & Co. v. Cooke. 


At Southend County Court recently plaintiffs (a local firm of electrical 
engineers) sued defendant for £42. 1s. 4d. for an electric light installa- 
tion. It was said that the charge for the work was to be 10a. each for 31 
points, but defendant alleged that it was 7s. 6d. a point, and that there 
were only 30 points. Some of the fittings, to the value of about £20, 
were supplied not by the plaintiffs but through them by the General 
Electric Co, Plaintiffs, because defendant had a relative in the trade, 
agreod to allow defendant 20 per cent. off list prices, plaintiffs getting only 
13 per cent., but defendant contended that he should have the whole 
334 percent. Plaintiffs, when they sent in their bill, had mislaid the invoice 
of the General Electric Co. and made up the bill from memory. Plaintiffs 
denied having agreed that defendant should have 334 per cent. off list 
price on fittings. 

In his evidence defendant said he told plaintiffs he should not require 
them to get the fittings, as, being connected with the trade, he could get 
them himeelf at 334 per cent. discount, Mr. Best asked to be allowed to 
get them, as he might be able to get a further 5 per cent. for himself. 
Nothing was said about witness receiving only 20 per cent. He could 
have got the fittings himself at 333 per cent. discount from many sources. 

His Honour was satisfied that defendant had ample opportunity, from 
his position as advertisement manager of an engineering paper, to get the 
fittings at 33} per cent. discount. He was entitled, therefore, to the 33 
per cent. on both the fittings obtained from the General Electric Co. an 
on those which plaintiffs supplied. As to the cost of wiring he thought 
n the 10s. charged by plaintiffs was reasonable, and he ehould allow 
that sum. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VAOANT AND FILLED. 


Salford Corporation invite applications for the position of elec- 
irical engineer to the borough. Applicants must be thoroughly con- 
versant with the technical details of direct and alternate-current 
systems, and must also have had commercial experience in а similar 
position. Salary £800 per annum, rising by increments of £50 to 
£1,000 Copies of applications must not be sent to members of the 
committee, but applications must be delivered at the office of the 
town clerk (Mr. L. C. Evans) by midday Monday, Jan. 21. See 
also an advertisement. | 


An electrical meter inspector is wanted for the Natal Govern. 
ment Railways, Durban, between 24 and 80 years of age. Applicants 
must possess good experience in the manufacture and repair of 
electrical instruments, and have hid experience in the test room of 
a high-tension three-phase central station. Commencing salary £210 
per annum, rising by annual increments of £15 to £240. Applica- 
tions (not later than Jan. 21) to the Agent-General for Natal, 26, 
Victoria-street, London, S.W. See also an advertisement. 


A switchboard attendant is wanted by the Northamp ton Electric 
Light & Power Co. (25, Bridge-street, Northampton) with experience 
in three-wire low-tension system. See an advertisement. 


There are vacancies for mechanics (with thoroughly good elec- 
trical experience) in the electrical engineering department of Devon- 
port Dockyard. Applications to the electrical engineer, H.M. 
Dockyard (North), Devonport. See an advertisement. 


There is à vacancy for an improver at Colchester electricity works 
to act as switchboard attendant. Applications to the borough elec- 
trical engineer (Mr. A. R. Sillar), 86, Osborne-street, Colchester. See 
an advertisement. 


An intelligent working electrician is required for bencli work ; 


must be a good fitter, with knowledge of technical details. See an 
advertisement. 


Southwark (London) Council require a charge engineer for their 
electricity station, Penrose street, S.E. Salary £2. 5s., rising 5s. 
er week annually to £2. 15s. Applications to the town clerk (Mr. 
М . A. Johnson), Town Hall, Walworth-road, S.E., by 4 p.m Jan. 14. 


A lecturer in electrical engineering is wanted for Queen's College, 
Galway. Salary £100 and fees (about £20) for two terms. Appli- 
cations to the President. 


Leyton Electric Light committee require an assistant station 
superintendent. Salary £3 per week. Applications to Mr. F. Har- 
man Lewis by Jan. 16. 


An assistant lecturer and demonstrator in the mechanical en- 
gineering department (salary £180) and an engineering workshop 
instructor (salary £150) are required for the Municipal Technical 
Institute, Belfast. Applications to the Principal by Jan. 15. 


On Wednesday Bradford Corporation confirmed the appointment 
of Mr. Thomas Roles, hitherto chief assistant electrical engineer, as 
borough electrical engineer in succession to Mr. A. Blackman, ata 
salary of £500, rising to £600 per annum, Mr. Roles undertaking to 
remain at Bradford for three years. 


Stockport Council have appointed Mr. Ralph Lomax as electrical 
and tramways engineer, at & salary of £250 per annum, rising 


| to £300. 


Mr. Felton, senior charge engineer at Llanarth.street electricity 
works, has been appointed charge engineer at the Corporation-road 
power station of Newport (Mon.), and Mr. Parry has been appointed 
charge engineer to fill the vacancy caused at Llanarth-street elec- 
tricity works. 


Mr. John A. Hobson has been appointed by the President of the 
Board of Trade to superintend the census of British industries and 
production, now being organised under the auspices of that depart. 
ment. 


Mr. R. W. Willis, of Salford, has been appointed mains superin- 
tendent at Perth. 


Mr. Wm. Cooney has been appoined electrician-in-charge of the 
electricity works at Naas, Kildare. 


Mr. A. W. Dambrill, whose six months’ trial engagement as com- 
mercial assistant expires on 80th inst., is to be re-engaged to con- 
tinue canvassing for Battersea electricity department. 


Accrington.—At a meeting of the Council on Monday the 
Socialist members unsuccessfully objected to a contract for tramcars 
and car equipment, involving an outlay of £19,450, being given to 
the Brush Co., owing to the wages dispute at the company's works. 


Ainsdale (Lancs.) —A poll of the residents is to be taken to ascer- 
tain the number of householders likely to take current if cables are 
laid in the district by the Birkdale Electric Supply Co. 


Aston.—The matters in dispute between the Council and the 
British Electric Traction Co. are to be submitted to the Board of 
Trade. The Council contend that in their agreement with the 
company they reserved certain rights respecting details in the work- 
ing of the tramways, and they claim a voice in negotiating terms 
for through running with Birmingham Corporation. The company 
do not, however, admit this claim. 


Asylum Lighting.—At the meeting of the Metropolitan Asylums 
Board on Saturday last, Mr. R. Strong submitted a report of the 
Asylums committee as to the electric lighting of the asylum at 
Tooting Bec. | 

The asylum is at present lighted by elestricity generated on the 
premises by gas-driven plant on the Dowson gas system. The system 
was recommended by the Works committee, after inspection of a similar 
plant at Leyton, and at the time no supply of electricity was obtainable 
from any public or outside source, The additional buildings at the 
asylum are now spproacning completion. The present plant is working 
at full pressure, and if the whole of the institution is to be lighted by elec- 
tricity generated at the asylum extra plant will be required, which is esti- 
mated by the engineer-in-chief to cost about £1,000. The committee 
thought it undesirable to extend the plant. The County of London Elec- 
tric Supply Co. had offered to supply electricity to the whole asylum at 
24d. per unit for lighting and 1d. for power. 

In moving the ad»ption of the report recommending the acceptance of 
these terms, Mr. Зткоха contended that the course proposed was the 
wisest and most economical that could b» adopted. 

‘Lhe report was adopted. 


Australasia.— The “ Australian Mining Standard " says that 

Wellington (N.Z.) City Council has offered £150,000 for the purchase 
of the local electricity supply company's undertaking. 

The cost of re-grading the rout» of the projected Malvern-Prahran 
municipal tramway so as to take the lines under the existing railway 18 
estimated at £40,000, and the Government stipulate that the municipalities 
shall pay £15,000 of this sum. The councils, however, are only willing 
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to pay £7,000, and this will probably cause delay in obtaining the An inani ; em : 
N Orders in Council to construet the tramway. for permission te bue ce into the application of the Council 
An electric hoist has just been erected at the Waihi Grand Junction The inspector (Mr, H. R. Hooper) went, as usual, into the details ot 
Mines, Thames (N. Z. the application, the first item being an excess expenditure of £1,553. 68. 3d. 


in connection with a tormer loan of £16,500. Of the #1 553 ; 
explained that £470, 15s, 11d the £1,553, it was 


Bath.— At the Council meeting on Tuesday the chairman of the 
Electric Lighting committee made a statement as to the proposed 
purchase ot the electricity undertaking by the Somerset Electric 
Power Co., and as to the view taken by the Board of Trade on the 
matter, 


Battersea (London).— Mains, including arc light leads, are to be 
extended from Broomwood-road along Clapham Common (west 
side) at an estimated cost of 2145. Two arc lamps are to be put up 
on Clapham Common and four converted gas lamp columns are to 
be fitted with tantalum lamps at an estimated cost of £86. Current 
i8 to be supplied to the tantalum lamps and they are to be main- 
tained at £5 per annum. Applications having been received for 
energy for power in the vicinity of York.road aggregating over 
400 kw., a new feeder cable is to be rovided at a cost of £1,577. 

The new public washhouses in Latc mere-road are to be connected 
with the electric mains at an estimated cost of £50. 


Blackpool.—At the Council meeting last week the chairman of 
the electricity committee (Ald. Brodie), in presenting the committee's 
report, which recommended certain reductions in the charges for 
electricity for power and in the day tariff charges per unit for light- 
ing, heating, or cooking, said they hoped to give greater encourage- 
ment to consumers and to induce them to use electric radiators and 
heaters in bedrooms, &c. The amount voted by the department 
towards rates last year was £6,000 and he had no doubt they would 


be able to make it £7,000 this year. The recommendations were 
adopted. 


Bradford.—On Tuesday the Corporation confirmed а recommen- 
dation of the Electricity committee not to allow Messrs. W. T. & 
C. J. Garnett, of Barkerend Mills, to lay an electric cable across 
Barkerend-road for supplying electrical energy generated on one 
part of their premises to another part and to supply their tenants 
with power. 

Mr. Freeman moved that inasmuch as at present no charge is made 
against the parcels department of the tramways for carriage of parcels 
on the LO Person tramcars, and with a view to the establishment of the 
principle that every department of the Corporation shall bear, as far as 
may be ascertained, its own burden, it be an instruction to the Finance 
committee to debit the parcels account and credit the general trafic ac- 
count of the tramways with such sum as represents 44. in respect of each 
parcel conveyed upon the tramways or such other sum as the Council 
may determine, such instruction to operate from April 1 last.” 

The matter was referred to the Tramways committee, 


The National Telephone Co. have decided to extend their 
exchange at Nelson-street. 

On the completion of the structural alterations an entirely new and up- 
to-date switchboard will be installed. The current both for calling and 
speaking will be supplied from a set of accumulators at the central ex- 
change. Telephone subsoribers in the Bradford area continue to in- 
crease, and there are now over 8,000 in the district. 


he Іхврстов remarked that several authorities were now buying 
meters and tools—commodities of short life—out of revenue, thus saving 
loan charges and interest. 
. e chairman of the Electricity committee (Mr. Bannrrr) said that 
idea had commended itself to the committee, but they could not do it till 
the new financial year, He thought, however, they might reduce tho 
present application to an amount sufficient to meet the over-expenditure, 
and to carry them over to the end of the financial year. 


. Constantinople.—It is announced that a final irade has been 
Assued granting a concession for electric light and traction in Соп. 
stantinople to Zeki Pasha, Grand Master of Artillery, who will 
work on account of the Government. It is said that the Siemens- 
Schuckertwerke will supply the plant. 


Croydon.— Correction : The recent decision of the Corporation to 
adopt & system of discounts to large consumers of electricity (noti- 
fied in our last issue) applies only to consumers for lighting, and 


does not, as was inadvertently stated, affect the price paid for energy 
by the tramways department, 


Customs Duties.—A supplement to the Tariff Guide of the 
Australian Commonwealth, dated Nov. 20, states that the import 
duty on brownware insulators has been fixed at 20 per cent. ad val. 

The “ British Central Africa Gazette" for Oct. 81 contains an 
Ordinance consolidating and amending the Customs regulations of 
1895 and succeeding years which were hitherto in force in the 
British Central Africa Protectorate. In the complete list now 
published the following are admitted duty free: Implements and 
materials for making railways, tramways and telegraphs, machinery 
for manufacturing purposes, and vehicles (including any wheeled 
carriages and wheels or other parts of such carriages). | 

Dumfries.— Correction.—In our issue of Jan. 4, p. 469, and in our 
Supplement Table No. I. the Chloride battery at Dumfries elec- 
tricity station is given as 190 amp.-hours capacity. The actual 
capacity of the battery is 1,000 amp. hours. 


Eastbourne. —The Council determined on Monday to put down 
additional plant at the electricity worksat an estimated costof £9,984. 


Edmonton.—The North Metropolitan Electric Power Supply Co. 
have given notice of their intention to commence work in connection 
with the electric lighting order for Edmonton recently taken over. 


Electric Lighting Loans.—The Incorporated Municipal Elec- 
trical Association are desirous of approaching the President of the 
L.G. Board, by deputation, to discuss the general question of loans 
for electrical purposes. 


Electric Power in Canada.—The Minister of Justice (Mr. 
Aylesworth) is to introduce a bill in the Canadian House of Com- 
mons providing that companies cannot export electrical power to the 
United States without first obtaining a licence from the Dominion 
Government. Companies exporting such power vid pay an export 
tax, and it is said to be intended to make the tax almost prohibi- 
tive. The Government, however, will exempt any company from 
paying export duty if it can be shown that it supplies Canadian 
consumers with & reasonable amount of electrical power at fair 
prices. At present some Canadian companies working at Niagara 
Falls have their entire market in Buffalo, while others supply Toronto. 


English Companies in France.—A special meeting of members 
of the London Chamber of Commerce was held on Tuesday to con- 
sider what representations should be made to the Foreign Secretary 
relative to the proposed law of the French Government affecting 
foreign companies trading in France. 

The chairman (Mr. C. CaaRLETON) said that the law was only an old 
measure resuscitated, English companies did not require any par- 
ticular favours over French companies, but it appeared that the 
law would work very heavily against English capitalists. In the 
first place English companies would have to be registered in such 
а manner that a tax of about 1 per cent. would be levied, not on 
the capital of the company represented in France, but on the whole 
of the capital represented by the company. Certified translations of 
articles of association of those companies would also have to be regis- 
tered, together with the objects of the company, remuneration of direc- 
tors and managers and balance-sheets. The object of their meeting Mer 
to obtain the opinions and views of members, so that the ш d 
place them in the proper аы, and, if pube obviate what they 

ined would be hardships on English companies. 
geom 3 (seeretary of the Consolidated Gold Fields of Soath im 
and other companies) said that companies such a3 his were already E А 
jected to heavy taxes in France, and they were now asked o pay аг 
tional taxes. French companies in England, he continued, were not 


Bursiem.—It hasbeen agreed that the Electric Lighting committee 
shall pay £100 per annum to the Sanitary committee for steam pro- 


duced by the burning of the refuse, and shall supply blast for the 
destructor free of charge. 


City of London.—The City of London Electric Lighting Co. 
have submitted proposals to the Streets committee of the Court of 
Common Council for altering and improving the lighting arrange- 
ments in the City. As a preliminary the company offer to prove 
the superiority of up-to-dato electrical illumination by lighting Hol- 

orn Viaduct and a portion of Farringdon-street. 

The company has also offered to light the streets outside the 
Central Markets with flame arc lamps at £18 per lamp per annum, 


in place of £24 per lamp, the sum now being paid by the Central 
Markets committee, 


Colchester.— Last week the Electricity Supply committee pre- 
sented a special report on the proposal to scrap the greater portion 
of the batteries at the electricity works. 

The committee stated that Messrs. Kincaid, Waller, Manville and 

»wson were willing to advise the Council on the subject for a fee of 
50 guineas and travelling expenses, but the committee thought that, as 
they held strong views as to the uselessness of the battery and the ex- 
pense to be incurred in obtaining the advice of experts, the Council 
should themselves decide as to engaging the firm to report on the matter. 
They also appended replies from the electrical engineers of 23 towns, 
gr their opinions on the value of Storage batteries. 


iecussion it was decided not to obtain a special report on the 
matter, but to abide by the committee's advice. 


ү , 
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i vernment now proposed to put | to bear a pressure of 24 to 28 tons to the square inch and also to undergo 
cin ea 11 5 perder ei bs if French 8 wereto | a stretching test, a piece of steel 10 in. long having to stretch 25 per cent. 
toan dr taxed in this country, reciprocaliy English companies should | before it would break. Alter the drums were made they were Submitted 
remain untaxed in Franoe, — бека would be 10015 ылыы Be eS ee 
| i i & branch of his business estab- | ing pressure wo Per square inch. wer 
а cng bee сага d im sete and he had had nothing but the | station they were farther tested, and nothing was found to be the matter, 
most pleasant experience with Frenchmen in business. If the Chamber of During 1906 his firm made about 4,000 drum ends similar to the one in 
содага went ќо the Foreign Office and represented that they were not | question, Of those less than half of 1 per cent. failed to pass the test. 
rpac-lative people, it would be backed up by the British Embassy in | There was not yet a great demand for thermal storage drums, which were 
Yaris, and be felt sure that such a case would be made out that the French | not invented until about eight years ago, and his firm did not construct 
Government would say that nothing further should be done. them until about three or four years ago. He had no knowledge of a 
' After discussion it was proposed by the Cuarnman and seconded by Mr. | similar accident in the course of hfs 55 А " 
R. K. Gray, and carried unanimously, that In the opinion of this The Coroner : You are an expert in steel. Can you form an) eory 
meeting it is desirable that & deputation from this Chamber wait upon | as to how the accident occurred ?—No, I have heard no theory. I o not 
the Foreign Office in order that the necessary representations be made to | think it is possible to form a theory until there has been a proper chemical 
the French Government that the new legislation be drafted on lines which | and microscopical analysis of the steel. : | | КА 
will not weigh unduly on companies represented in both countries.” It has been said that the steel was brittle ?—That is for investigation to 


Exeter.—At the Council meeting last week the Mayor (Ald. d W. THompson gave medical evidence as to the condition of the 
W. H. Reed), who is chairman of the Electric Lighting committee, | bodies when found. | 
claimed that Exeter was the first city in the kingdom to adopt the Mr. E. G. SrILL ER, chief engineer for the National Boiler & General 
osram lamp, and inquiries had been made by other towns as to | Insurance Co., said he had examined the remains of the thermal drum 
their working. This showed that Exeter was up to date. The 


since the explosion. From this examination of the fracture he had come 
total lamp connections were now equivalent to 60,000 8 c.p., com- | to the conclusion that some part of it was missing before the explosion 
pared with 7,000 10 years ago. 


occurred, and, from what he had heard, he should say that it was in that 
portion of the drum where the leakage had been described as having been 
Exhibitions.—The mayor of Brighton (Councillor Gervis) on 
Saturday opened an electrical exhibition at the Brighton Aquarium, 


notioed. | | 
Do you think the fracture was a continuation of the crack where the 
which has been organised by the Corporation electricity department. 
Ald. Carney, chairman of the Lighting committee, said that within 


leakage was?—Yes. The leakage must have come from a fracture. He 
added that that he thought that before the explosion there was an old 

the next few weeks they might expect a reduction in the price of electric 

current and the introduction of a flat rate of charging, which would be 


fracture or a crack extending nearly through the plate. That went round 
more easily understood by consumers than the present scale. He also 


for about two-thirds of the circumference of the drum, leaving a third 
of solid plate. The end of the drum had been held on by a thin skin of 
foreshadowed a scheme of liberal discounts for large consumers. The 
object of the present exhibition was to put before the consumers and 


the remaining plate. It would not be visible from the outside, and would 
not be noticed until steam came through. He had come to the conclusion 
potential consumers of electric energy in Brighton the latest types and 
designs of current-consuming apparatus, so that they might know what 


that the fracture was an old one because of distinctive colouring around 
the edge. Water was kept in the thermal drum at a temperature of 
was being done by the manufacturers of these goods to meet the demand 
for such articles. 


380 deg. Water at that temperature could explode if the vessel contain- 
Councillor Gervis complimented the borough electrical engineer (Mr, 


ing it was ruptured. Part of the hot water might then flash into steam 
and explode with a tremendous force. | 

J. Christie) upon the enthusiasm with which he had superintended the 

organisation of the exhibition. He also thanked the electrical engineers, 


A juror asked witness if he could account for the fracture, and the 
manufacturers, and especially the local wiring contractors, who were ex- 


witness said that he believed a defect was in the original plate or was due 
to its treatment in manufacture. He could not say if a hard place had 
hibiting their goods. He hoped they would be rewarded with a large 
increase of business, and said, at any rate, they would have the satisfac- 


formed or an actual crack was started, but whatever it was the change in 
the temperature and different pressures to which the vessel was subjected 
tion of knowing they had done something towards creating an additional 
if temporary, attraction to the town. It was hoped that the exhibition, 


would affect the defect and cause the explosion. 
Mr. CONSTABLE, recalled, said that at no time was the leakage regarded 
would result in advantaga to the Corporation electricity undertaking, 
which, with its new station at Southwick, was now in a position to 


as series or dangerous. They had had leakages before, but the particular 
generate electric current at a cheaper rate. He pointed out that, 


one in question was unusual, because it was in the plate itself and not at 
owing to the improvements in lamps, &c., the illuminating power of 


the joints. | : | 
The Сокохкв summed up and the jury returned a verdict of accidental 
electricity had in effect been greatly increased, and he invited a compari- . 
son of the incandescent gaslight with the latest electric lamps, His 


death. 
advice was, look at the best lamps, heating apparatus and mechanical Korea.— Several large waterfalls aro now used for generating 
appliances, and then go and give your orders to have these things in your 


electrical energy where steam power (chiefly obtained from wood 
own houses.” fuel) was formerly used. At one place on the Yalu river a fall with 
a head of 100 ft. is utilised, and a turbine drives a 500 kw. 13,000 
volt alternator, and tho electrical energy is transmitted to mines 
40 miles distant. 


L. C. C. Tramways.—On Monday the first electric car was run 
from Aldgate to Bloomsbury, via Commercial-street, Great Eastern- 
street, Old. street and Clerkenwell-road. A line through Blackwall 
Tunnel and a physical junction between the Kingsway subway and 
the Victoria Embankment tramway are all that is now necessary to 
enable the Council’s electric cars to make a round journey over a 
route extending from Westminster to Blackwall Tunnelon both sides 
of the river. The new line will be officially inspected to-morrow 
(Saturday), and is expected to be open for public traffic on Monday. 

The Council hàve informed the East London local authorities that 
they intend to commence shortly the conversion of the tramways in 
Bow-road to electric traction, to join up the lines with the West 


А ig i i tion of the 
con хорова Electric Light & Power Co. at Blackwall Point, а E ELE н 9 * L. C. C. 
reenwich. 


| 
The coronor (Mr. Н. В. Oswarp) said that since the adjournment | tramways. 


There are а number of exhibits of considerable interest, including 
motors, lamps, fittings, heating, cooking and electro-medical appara- 
tus, &c. The exhibition remains open until Jan. 26. 


An International Exhibition, under the patronage of the Belgian 
Government, will be held at Brussels in 1910. 


Hackney (London).—At a cost of £357 the electricity mains are 
to be extended in London Fields area. 


Hammersmith Tondon).— An L. C. C. loan of £18,985 for electric 
lighting is to be taken up. 
_ Application is to be made for sanction to another loan of £5,320, which 
includes £2,750 for purchase of land for a sub-station and cartsge depot. 


Inquest.—The inquest was resumed on Monday into the deaths 
of William Wilson Shaw and James Peter Coombes, who were killed 
by an explosion on the 20th ult. at the generating station of the 


heard that an exhaustive inquiry by the Board of Trade was to be Luton.—The Council have asked Messrs. J. G. White & Co. if they 


held which might last for months. Every detail would then be gone into, i i in the borough. 
and, therefore, if he could establish a prima facie case for the jury to are disposed to construct and work electric PAN : 


return on intelligent verdict that would be enough. 

‚ Јона A. CONSTABLE, electrical engineer of the South Metropolitan 
Co., said that a flaw was found in the end of the thermal storage drum 
which was blown out. Before the explosion it was known there was a 
leakage, but that was not uncommon. The defect was afterwards found 
to be of very slight character and barely visible. He thought the defect 
was in the joint before the accident, and that the defect was in the joint 
and not in the plate of the drum. 


Manchester District ШАШУ Таоци running of tram- 
cars between Manchester and Oldham will egin on 21st inst., 
when the opening ceremony will be performed by the Lord Mayor. 


New Zealand. —The electrical industry in this colony is (a corre- 
spondent writes us) at the present time growing most extensively. 
New Zealand has a wealth of water power and the Government has 
reserved all this for State purposes, for municipal uses and for indus- 
trial operations generally. Dunedin Corporation has just harnessed 
2,000 н.р, from the Waipori Falls, about 18 miles from Dunedin, for 
the city tramway service (which started this month to serve & popu- 
lation of about 60,000 persons), for the public lighting of the city and 
for the supply of electric energy for industrial and general purposes. 


were 22 ft. 6 in. long and made of the best mild steel, the steel being sup- 
The area of the district which the station of Dunedin is designed to 


plied by a Glasgow firm. That steel had to undergo severe tests, having 
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serve is 100 sq. miles, and the capacity of the station can be easily | the Rand to introduce electricity for every possible purpose and 
drain 


doubled when necessary. Similar enterprises are being undertaken 


At March 81 last the number of telephone subscribers increased 
to 15,888, representing an additional 2,000 over the corresponding 
Wellington has about 2,500, Auckland, 2,000, 


period for 1905. 
Christchurch 1,900 and Dunedin 1,850 subscribers. 


Noble Conduct.— On Sept. 15 last the Pacific Mail Co.’s steamer 
“ Mongolia,” on her way from Yokohama to San Francisco, ran on 
the reef at Midway Island. The American Pacific cable lands at this 
lonely spot, the only inhabitants of which are 20 employés of the 
Commercial Pacific Cable Co., who operate the cables, and a com- 
pany of United States Marines, who guard the cables and residents 
The island is very dangerous to approach at any time, 
н The wrecked 
d everything pos- 
To show their appreciation of the 
kindness extended to them, the saloon passengers presented the staff 


from pirates. 
and the “ Mongolia” struck at 10 o'clock at night. 
passengers were cared for by the cable staff, who 
sible to make them comfortable. 


with a silver cup bearing the following incription :— 


From the saloon passengers of 8.3. Mongolia," who were wrecked at 
Midway Island on Sept. 15, 1906, as a token of gratitude to the members 
of the Commercial Pacific Cable staff, who so willingly catered to their 


comfort until relieved Sept. 23, 1906. 


Mr. George G. Ward, vice-president and general manager of the Com- 


mercial Co., his wife and daughter were among the passengers. 


Obituary.—It is our painful duty from time to time to record the 
death in natural course of those who in the early days of telegraphy 
occupied a prominent position in that branch ‘of electrical work. 
This week we regret to record the death of a member of the Eastern 
man, has 


Extension Telegraph Co.'s staff, who, although a youn 
given many years’ good service to the company. Mr. P. R. Ranger, 
who will be known to many of our readers, passed away on January 
3rd after a very short illness. He was, in fact, in his office on the 
last day of the old year. Mr. Ranger joined the traffic depart- 


ment of ihe Eastern Telegraph Co. in 1878, and was a few 


years afterwards transferred to the accountants’ department of the 
Same company. In 1885 he became assistant accountant to the 
Eastern Extension Co., a post he held up to the time of his death, 
He was a conscientious and hard working servant of the company, 
engrossed in his official duties, and his memory will remain a 
pleasant one for all who came in contact with him, either in official 
or social life. The interment took place on Tuesda at Mitcham 
Junction Cemetery, and was attended by a large numb 

of the Associated Telegraph Companies, whose floral tributes bore 
testimony to their late comrade's popularity and the respect in 
Which he was held by all who knew him. Mr. Hanger was only 48 
years of ago at the time of his death. 

A large circle of those engaged in electrical engineering work will 
regret to hear of the death, which took place on Friday last from 
acute pneumonia, at the early age of 87, of Mr. Charles Andrew 
Bustard. Mr. Bustard was for the last four years in general charge 
of the erection work of the British Westinghouse Company for the 
London district, this work covering the Chelsea station and the 
numerous sub-stations of the Underground lines. He was born in 
Ohio, and was one of the earliest of the Pittsburg Westinghouse 
Electric Company’s strenuous young men to settle in this country, 
where he has lived since 1898. His readiness at all times to impart 
а remarkably full knowledge of his department of electrical engi- 
neering and an amiable disposition eadeared him not only to his 
5 confreres, but to everyone with whom he was brought 
nto contact. 


Plymouth. —The Tramways committee have decided to enter into 
negotiations with the British Electric Traction Co. with a view to 
giving the company, running powers over the Cobourg-street route, 
80 that tramcars may run from Devonport via Pennycomequick to 
Plymouth Market. 


Rochdale.—The Council are applying for sanction to a loan of 
£85,000 for tramway extensions. 


Royal Warrants,—The “ London Gazette” announces that the 
following hold warrants of appointment: Edison & Swan (United) 
Electric Light Co., electric lamps; Electrical Power Storage Co., 
secondary cells 
City & Suburban Electric Carriage Co., electric carriages; J. Gaw- 
horp, art metal work; Merryweather & Sons, fire engines; Tasker, 
m & Co., telephone and electric light work ; R. Waygood & Co., 


qa Scandinavia, —Our Danish correspondent sends some notes on 

© Progress in electric power and ighting in rural districts, in 
Which he states that in Norway many small local waterfalls are 
Utilised for private electric lighting or village lighting, and in the 
rural districts of Denmark also (although steam driving has to be 
resorted to in some cases), many villages have their electricity 
works-—usually In connection with co-operative dairying. 

South Africa.—The “ British and South African Export Gazette 


states that there is a marked inclination of mining engineers on 


er of the staff 


per quarter during the summe 


Rev. W. J. SOMMERVILLE mov 


especially for mine ago. 
, “uring 1905-6 the average daily capacity of electrically-driven umps 
in use in Transvaal mines was 6,038,434 gallons, compared 
4,807,122 gallons in the previous: year. During the same period the 
Steam pumps other than Cornish also increased, but the average capacity 
of Cornish, air-driven and hydraulic pumps remained almost stationary 
acity. For feeding the pumps delivering to the surface, however, 
256 air-driven pumps, of an hourly capacity of 869,034 gallons, were in 


e , һе їп the market for large 
supplies of electrical fittings for railway carriage lighting on the 
“ Stone ” system, and £50,000 is to be devoted to this purpose. 


Southwark (London).—The district auditor disallowed the engi- 
neer's expenses (£4) for attendiog the annual electrical convention 
at Edinburgh and Glasgow, but, on appeal to the L.G. Board, the 
item has now been allowed. 

The London Eleotric Supply Corpn. have renewed their offer of March 21 
to supply the Council with electricity for the public lamps at 144. рег 
uDit, and the offer has been referrei to the General Purposes and Elec- 
tric Lighting committees. 

_ The Electric Lighting committee reported on the question of putting 
into force the powers for wiring consumers' premises conferred on the 
Council under part 5 of the London Count Council (General Powers) Act, 
1906. The electrical engineer (Mr. D. M. Kinghorn) urged that the 
powers be exercised, as affording an opportunity of getting consumers 
among small dwellings which would be remunerative and otherwise 
advantageous owing to the majority being fairly long-hour consumers 
with & demand averaging from three to four hours daily throughout the 
year. Mr. Kinghorn also suggested that, with the introduction of “ free“ 
wiring an alternative hire-purchase men might be adopted for large 
consumers who do not wish to incur eavy capital outlay, but as it was 
primarily for the small consumer that “free” wiring had been 
Introduced, it would be advisable to limit the number of lamps wired 
“free” to six, and make it a condition that slot meters be used, and 
that the standard rate of 4d. per unit be charged, to include lamp 
renewals, except breakages due to carelessness. For large con. 
sumers, or where the usual discounts are allowed, the alternaíive 
hire-purchase system should be adopted covering a period of three years 
by agreement, each payment to include interest at 5 per cent., plus 23 per 
cent. for maintenance on the outstanding amount, with a payment of 
25 per cent. of the estimated cost of the ins'allation before the work is 
started, the remainder in quarterly instalments. In the event of bank- 
rupicy or failure to pay accounts when due all wiring and fitting would 
become the property of the Council and free from distraint. It was not 
Proposed that the Council should undertake the wiring of premises 
directly. The committee proposed to let the work to contractors in lots of 
from 25 to 50 tenements at a time or for certain periods, the contractors 
to carry out the work under supervision at a reasonable charge. Messrs. 
Clutton (for the Ecclesiastical Commissioners) were prepared to allow the 
Council to wire the whole of their tenements on the Walworth estate, the 
cost to be about 11s. per point. As to the revenue to be derived from that 
source, Mr. Kinghorn estimated that the majority of the smaller con- 
sumers, with four to six lamps fitted, would pay on an average 10s. to 148. 
г ani 20s. to 253, during the winter 
quarters. Taking the total cost of supplying that olass of consumer at 
3d. per unit, the fiaancial result would work out at about $d. per unit net 
profit. The committee proposed leaving the question of hiring motors 


out in abeyance to be dealt with as the ncessity atoss to avoid investing 


in special apparatus for which there may be a limited demand. The 


outlay for the first two years' working of the scheme would probably not 
exceed £500. 


The committee recommended that they be authorised to take steps for 


giving effect to these wiring powers. | 
On the motion for the adoption of the report and recommendation, 
x & reference back on the ground that what 


was proposed was an extension of municipal trading, which & majority of 


the councillors were pledged to resist. 


The amendment was, however, negatived and the motion adopted. 


Stafford. —On the recommendation of the Gas and Electricity 
committee the Council decided on Tuesday to revise the scale of 
discounts to consumers of electricity. 


Sunderland.—On Wednesday the Corporation adopted the pro- 
posals of theretiring and incoming borough electrical engineers (Mr. 
J. F. C. Snell and Mr. A. Blackman) for the extension of the elec. 
tricity works as set out in our last issue. 


Sutton Coldfleld.—The Council have applied for sanction to a 
loan of £420 for providing further mechanical stokers at the elec- 


tricity works. 


Sweden.—Our Danish correspondent informs us that a Swedish 
syndicate has applied for a concession to construct an electric tram- 
road from Sódertorn to Skanstrull, Stockholm. | | 

At Fridhern there is working successfully an electric light instal- 
lation comprising a wind motor of 20 E. p. mounted 70 ft. above the 
ground, a 74 kw. dynamo and а battery of accumulators. Current 
is supplied to about 850 8 c.p. incandescents. 
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The General Post Office and its Workmen.—It is announced 
that, to encourage workmen employed by the G. P. O. to submit 
proposals that they may have thought out in connection with certain 
matters, а committee has been appointed by the Postmaster-General 
to consider such proposals and to recommend awards for those 
thought worthy of adoption or of special consideration if not exactly 
suitable for adoption. Awards may be recommended for :— 

(a) Suggestions tending to any improvement, as, for instance, greater 
economy or increased production; (b) new designs of tools or improve- 
ments in existing tools; (c) new designs of, or improvements in, machines 
or apparatus; (d) alterations in methods of manufacture or rearrange- 
ment of existing methods of manufacture ; (e) savings of waste material ; 
(f) means for utilisation of cheaper forms of material; (g) prevention of 
accidents. | 
Anything in tbe nature of а complaint will not be received by the 
committee. Foremen, and those holding higher positions, are not 
eligible for awards under the scheme, but must submit any special 
claims in the manner prescribed by general regulations. 


Tonbridge.—The Councils electrical engineer (Mr. J. A. B. 
Horsley) has tendered his resignation on his appointment to the 
position of engineer to the Harrow Electric Light Co. 


Trunk Telephone Delays.—At the meeting of Leeds Chamber 
of Commerce on Tuesday complaint was made of the delay which 
occurs in obtaining trunk telephone calls. . 

One member wrote stating that a trunk call between Leeds and Bir- 
mingham meant a wait of from 50 minutes to 4 hours. Another said 
the delay in a call to Liverpool had amounted on several occasions to 
14 to 2 hours. It was decided to write a letter of complaint to the Post- 
master-General. 

Warrington.—The salary of the borough electrical engineer 
(Mr. F. V. L. Mathias) has been increased from £300 to £350 per 
annum. 


Wednesbury.—On Monday the Council approved the proposal to 
run the Walsall tramcars over the borough lines. It was mentioned 
that the reconstruction of the Tipton and Walsall tramways would 
be proceeded with immediately. 


Social.— The Robertson Social & Athletic Club held a fancy dress 
dance at the Brook Green Works, Hammersmith, London, W., on 
Saturday last. Between 800 and 400 were present and an excep- 
tionally pleasant evening was spent, dancing being continued up to 
midnight. The prizes for the best costumes were distributed by 
Mr. C. Wilson, the manager of the company. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


Acton Urban District Council invite tenders for supply of the 
following materials for 12 months ending March 81, 1908: Pre. 
payment meters, house service boxes, house fuse boxes, compound 
and steel tubing, and cables (solid system). Specifications from the 
electrical engineer (Mr. J. Martin Blair), 130, Churchfield-road, Acton. 
Tenders to Mr. Blair by noon 21st inst. See an advertisement. 


Acton District Council also want tenders by noon Jan. 21 for 12 


months' supply of ironmongery for the electricity department. 
Particulars from Mr. J. Martin Blair, dod 


Plymouth Corporation invite tenders for supply of stores during 
the 12 months ending March 81, 1908, including arc lamp carbons, 
electricity meters, transformers, cables (paper-insulated), lubricating 
oils, engine wasie, wipers, &c. Specifications (up to Jan. 25) from 
the borough electrical engineer (Mr. E. G. Okell), to whom tenders 
by Jan.81. See also an advertisement. 


Ilford District Council invite tenders for supply and erection of a 
192-tube economiser. Specification, &c., from the electrical engineer 
(Mr. Arthur H. Shaw, M.I.E.E.) electricity works, Ley-street, 
Ilford. Tenders to the Clerk (Mr. John W. Benton), Town Hall, 
Ilford, by noon, Jan. 22. See also an advertisement. 


London County Council require tenders by 10 a.m. Jan. 22 for 
the manufacture and supply of 250 or 300 double-deck roof-covered 
tramear bodies, 300 pairs maximum traction swing bolster trucks, 
and 300 electrical equipments for overhead trolley and conduit 
systems. Forms of tender from the Clerk of the Council, Spring- 
gardens, S. W. 

London County Council also invite tenders for the manufacture, 
delivery and erection at certain of the Council's tramway sub. stations 
of 18 induction motor-generators of 500 kw. and four of 150 kw. 


capacity. Tenders to the Clerk, County Hall, Spring. 
by 10 a.m. Jan. 22. ounty Hall, Spring-gardens, S.W., 


Islington (London) Borough Council invite tenders for supply of 
117 5 сери for hauling coaltrucks. Tenders to 
own cler r. Wm. F. Dewey), T Hall, - 
London, N., by noon Jan. 98. nn 

The Metropolitan Asylums Board invite tenders for the i 
К installa. 
tion of telephones and electric bells at the North-Eastern Hospital, 


St. Anne’s-road, Tottenham. Tenders to the offices of the Board, 
Embankment, London, E.C., by 10 a.m. 28rd inst. 


Derby Corporation invite tenders for water tube boilers, feed 
pumps, water softener, &c.; economiser, induced draught plant, 
coal bunkers, conveyors, &c. Tenders to the town clerk, 15, Tennant. 
street, Derby, by Jan. 19. 


Llandudno District Council invite tenders for supply, delivery and 
erection of a traction switchboard and surface condensing plant. 
Tenders to the clerk (Mr. A Conolly), Council Offices, Llandudno, 
by Jan. 14. 


Nelson Library Committee want tenders, by Jan. 25, for wiring 
the Carr-road library. Names of intending tenderers by Jan. 12 to 
Messrs. Poyser & Savidge, Queen’s-chambars, King-street, Notting- 
ham. 


Bermondsey (London) Council want tenders by 4 p.m., Feb. 6, for 
12 months’ supply of carbons, conduits, cables, meters, meter boards, 
demand indicators, main fuses, oils and jointing materials. Forms 
of tender from the Town Clerk. 


Hackney (London) Council want tenders by noon, Jan. 24, for 12 
months' supply of atc lamp carbons, and also for coal. Specification, 
&c., from the electrical engineer, Mr. L. L. Robinson. 


Wimbledon Corporation want tenders by noon, Jan. 22, for supply 
and erection of a steel roller door at the electricity works, where par- 
ticulars may be obtained. 


Bury Corporation want tenders by Feb. 2 for the extension of the 
central tramway depot. Specification, &c., from the borough engi- 
neer and surveyor. 

Tenders will be received at the office of the Deputy Post-master- 
General, Sydney, N.S.W., until 2:30 p.m., March 6, for supply of 
74 tons of h.d. copper wire, 200 Ib. per mile. Specification, &e., 
e ae General Post Offices, Sydney, Melbourne, Brisbane and 
Adelaide. 


TENDERS RECEIVED AND АСОЕРТЕР. 


Bray Urban Council received the following tenders for the supply 
of a high-tension switchboard. The tenders have been referred to 
the electrical engineer for report :— 


Switchgear Co. ...... £452 Cox- Walkers £425 & £465 
Johnson & Phillips .. £376 & 416 | Ferranti Limited .. 477& 491 
Wm. Sanders ...... 565 & 485 | General Electric Co., 766 & 700 
Union Electric Co. .. 553 & 698 | Siemens Bros. & Co.. 600 & 650 
Elliott Bros. ........ 765 & 845 | British Thomson- 

Elec. Construction Co. 665 & 615 Houston Co....... 523 & 566 


Including extras. 


In accordunce wich a resolution passed by Hammersmith (London) 
Council in May last, the engineer (Mr. G. G. Bell) has made tests of 
the sample carbons submitted by various contractors earlier in the 
year. The result of the tests, it was reported on Monday, has been 
in favour of the carbons supplied by Geipel & Lange and the General 
Electric Co. Quotations were invited from these two firms for 
carbons for the two years ending Dec. 81, 1908, and were: Geipel 
& Lange (accepted), £288. 118. ; General Electric Co., £433. 18s. 


Bury (Lanes.) Council have accepted the following tenders :— 

Walter Scott (Ltd.), rails and fishplates ; Ibbotson Bros., tie bars, fish 
bolts and nuts; Forest City Electric Co., copper rail bonds; Thermit 
Limited, alumino-thermic welding material; W. T. Glover & Co., cables; 
W. H. Keys, bitumen and asphalt; Howard Asphalt Troughing Co., 
asphalt troughing. 


The G.W. and Metropolitan Railway Cos. have accepted the tender 
of Johnson & Phillips for lighting the new train sheds at Hammer- 
smith, including the supply of arc lamps, cables, contact gear and 
winches. 

Accrington Town Council have accepted the tender of the Brush 
Co. for tramcars and overhead equipment for their electric tram- 
ways, subject to the payment of the standard rate of wages in 
Loughborough. 


West Ham Corporation has accepted the tender at £35. 15s. 1d. 
of J. T. Halsey for alterations to the wiring of the libraries at 
Canning Town, Plaistow and Custom House. 

C. A. Parsons & Co. have received an o:der for a 250 E. v. a. 
steam turbo alternator (three-phase 8,000 revs. per min.) for Gins- 
burg (South Africa) Gold Mining Co. 


The directors of the First Garden City Co. have accepted the 
tander of Jobnson & Phillips for the electrical plant for lighting and 
power at Letchworth. The contract includes gas plant, engines, 
dynamos, switchboard, battery and overhead mains. 

The Metropolitan Asylums Board have accepted the estimate of 
Bromley, Batstone and Kirk at £10. 10s. for additional wiring for 
the South Western Ambulance Station. 


New Mills Council have accepted the tender of John Higginbottom 
for a telephone from the Town Hall to the gas works at £24. 


The order for a battery of 260 LL. 13 plate cells for Letchworth 
has been placed with the D.P. Battery Co., Lumford Mills, Bakewell. 
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Birkenhead Council have placed an order with Mountain & 
Gibson for 14 pairs of maximum traction tramcar trucks. 


Tunbridge Wells Council have accepted the tender of W. T. 
Henley's Co. for supply of cables for one year. 


Wallasey Council have accepted the tender of Dick, Kerr & Co. 
for five tramcars at £066 each. 


Cleckheaton Council have accepted the tender of the Phenix 
Dynamo Co. for a generator and switchboard. 


Halifax Council have accepted the tender of the British Insulated 
& Helsby Cables for 776 yds. of pilot cable at £112. 18s. 


Swansea Council have accepted the tender of the Mannesmann 
Tube Co. for steam pipes. 


The Postmaster-General’s Department, Brisbane, Queensland, 
have accepted the following tenders :— 

Lawrence & Hanson, insulators, insulated wire, carporous pots, celle, 
switches, insalating paper, &c.; Jas. Wilson, w.i. brackets, pliers for 
McIntyre sleeves and attractors and nuts; J. Slater & Co., M.I. glasses, 
cups and inverts; C. A, Stone, Daniell porous cup3; Brisbane Electrical 
Co., gal. stay wire, Daniell glasses, carporous pots; W. T. Henley’s Co., 
covered wire ; British Insulated & Helsby Cables, lead-covered, soft copper 
and H.D. copper wire, copper tapes and bindera, cored solder and Leclanche 
zines ; Zwicker, Todd & Co., Acme insulators, P.O. terminal insulators 
and spindles and swan neck spindles: P. Flemming & Sons, sheet lead, 
gi. wire and lead head nails; Paul & Gray, bolts and nuts and Baker's 
fluid; Geo, Willis & Co., spelter, sheet zinc, c.i. brackets and solder; 
J. A. Newton & Co., lead-covered wire, cable, copper conductor, factory 
cord, h.v. lamp-holders and switches, wood patrasses, tumbler switches, 
S. W. G. S. S. C. copper wire and one fan motor (15 іп. blades); G. R. Hodson. 
opal and enamelled shades, incandescent lamps, lamp-holders, triple pole 
chopper switch, cluster fittings, and S. W. G. S. S. C. copper wire; Trackson 
Bros., ceiling roses; Engineering Supply Co. of Australia, incandescent 
lamps; Paul & Gray, c.i. pipes. 


BUSINESS NOTICES. 


Mr. Albert J. G. Denny, consulting engineer t? Messrs. Kaye, 
Jervis & Co., of Shanghai, who for some years has been associated 
with Manchuria, Siberia and Northern China, has arrived in London 
with a view of, among other things, making arrangements for the 
opening of Messrs. Kaye, Jervis & Co.'s machinery show rooms in 
Shanghai. Mr. Denny's address during his stay in London will be: 
c/o Kaye, Jervis & Co., 14-20, St. Mary Axe. 


Messrs. Falconar, Cross & Co. are removing on 19th inst. to 
16, Lisle-street, Newcastle-on-Tyne. 


The telephone numbers of West Ham Corporation Electricity 
depe'tment are as follows: 1820 and 1321 East for the office and 
show room, 84, Romford-ro:d, Stratford; and 865 East for the 
generating station, Tucker-street, Canning Town. 


Jas. Alfd. Bunney & Robt. Wm. Osborn, electricians, &c., 4 and 6, 
Burn-road, Leicester, have dissolved partnership. Debts by Mr. 
Osborn. 


BANKRUPTOIES, LIQUIDATIONS, &c. 


At Bradford County Court on Tuesday, Mr. W. Binns, of Brad. 
ford, who was adjudged bankrupt on Oct. 10, 1905, was granted his 
discharge, subject to judgment for £8,000 being entered against him. 

Bankrupt had carried on business for 25 years at Bradford asa railway 
contractor, and in 1902 projected the Mexborough and Swinton tramways 
and obtained the necessary parliamentary powers, and also promoted 
other tramway and railway schemes. He then entered into an agreement 
with the New General Traction Co., under which they were to take over 
his rights and powers in connection with the Mexborough and Swinton 
scheme for £20,000, to be paid as to £10,000 in cash and the remainder 
in fally-paid shares in a new company. The promotion of the proposed 
company fell through. In 1904 bankrupt entered into negotiations with 
others with the object of inducing them to carry out the work and to 
take over the concessions. At the date of the receiving order (Sept. 22, 
1905) the tramway was in course of construction by the National Electric 
Construction Co., who had taken over the concessions. The liabilities 
were estimated at £10,173. 11s. 10d., with assets sufficient to leave a sur- 
plus of £3,480. 4s. 6d. The trustee (Mr. G. Walker) said the proofs 
actually admitted amount to £10,255 10s. 4d., and bankrupt admitted 
debts amounting to £10,388. 17s. 3d. 


In the bankruptcy of Ernest Crompton Holt (trading as Holt & 
Co.), electrical engineer, Queen's-arcade, Rhyl, the first meeting of 
creditors took place on Wednesday, and the public examination 
yesterday (Thursday). 


Claims against the General Contracts Co. (Ltd.) to Mr. G. T. 
Feasey, 9, Old Jewry, London, E.C., by Feb.'16. 


Sale by Auction.—Messrs. Horne & Co., 8, Delahay-street, 
Westminster, S. W., will sell by public auction at the Royal Arsenal, 
Woolwich, on Jan.24, a quantity of obsolete stores, including metals, 
copper wire, two dynamos, one Brotherhood engine, one forced- 
draught fan, some electric wire, weighing machines, magnets, 
magnet coils, Daniell cells, electric lamps, instruments, tools, &c. 


The lots may be viewed. Catalogues can be obtained at the War 
Office, Pall Mall, and at the ordnance Office, Tower, E.C., and the 
Ordnance Office, Royal Arsenal, Woolwich, S.E. Further par- 
ticulars are given in an advertisement. | 


CATALOGUES. &c. 


Price Lists. —H. A. Jackson & Co., Caxton Hall, Salford, Man- 
chester, have issued a number of interesting sheet lists of prices of 
hand-beaten art metal luminous radiators, cables and wires, incan- 
descent lamps, &c. 


Fuel Oil.—The Rockwell Engineering Co., 26, Cortlandt-straet, 
New York, send us a catalogus (F) in which a very completo 
description is given of their fuel oil-burning appliances. These 
comprise high and low-pressure burners, oil pumps, pressure 
blowers and tanks. Tables stating the capacity in gallons of 
certain sizes of tanks sro also given. 


Cable Troughing - Mr. G. Braulik, of 217, Upper Thames. street, 
London, E.C., is introducing a patent cable troughing which соп. 
sists of a special iron protection for cables laid direct in the ground. 
It is made up in two semicircular halves with projecting flanges, 
which aro nipped together with special clamps and cotters. The 
device is said to be a complete protection from blows of pickaxes, 
wedges, &c. 

* Pick-Quick" Monthly Card. The January Pick-Quick " card 
has on the reverse side a diagram illustrating the rate of progress of 
ће “ Pick-Quick coal cutter since its introduction in 1897. In 
1906 74 per cent. of the business done was for repeat orders. We 
need hardly remind our readers the “ Pick Quick " hails from Mavor 
& Coulson (Ltd.), of Glasgow. | 


Protected Motors.—Messrs. Hodgson Wright & Wood, of Halifax, 
send us their list No. 21, which gives an illustration and prices of 
shunt-wound multipolar protected motors. These are made in 
sizes from 4 н.р. to 80 E P. for voltages of from 250 to 500. 


Chloride Novelty.—A neat ebonite match box, impressed with a 
design of a Chloride battery plate on one side and the company’s 
now famous wood separator on the other side, will serve as a use- 
ful reminder of the Chloride battery during the current year. 


Insulating Material. Carl Cordes, of Magdeburg, who has 
devoted а good deal of time to, and performed much research work 
on, insulation materials, forwards us particulars of his various insu- 
lating specialities. For one of these he makes special claims as an 
insulating material for cables, while another is specially suitable for 
use in rooms or factories as it remains quite hard in a temperature 
of 90°C. to 95°C. Another class of cable covering can be raised to 
125°C. without danger. The firm have just brought out a new 
insulating compound known as Cordin J ," which has an appear- 
ance like resin, is free from acid and alkalis. 


Furnaces.—A very complete line of furnaces for welding, brazing, 
heating, annealing and hardening is described in a series of booklets 
also issued by the Rockwell Engineering Co. From the illustrations 
accompanying the booklets a very extensive business appears to be 
done with this class of apparatus. 


Another New Contemporary.—The number of our electrical con- 
temporaries is constantly growing, and the latest arrival is an inde- 
pendent effort on the part of Simplex Conduits (Ltd.) There are 
no advertisement pages, the make-up being all matter relating to 


х 
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„% WinEkMAN's" EMERGENCY Box. 


the company's specialities. The first issue deals generally with 
Simplex matters. The illustration herewith is reproduced by 
courtesy of the editor, and points a moral in “ don'ts.” It is headed 
“ A Freak,” but might more appropriately have been entitled How 
not to Simplex.” It will be seen that wiremen are both resourceful 
and economical on emergency. The user of a tobacco tin in this 
case as a joint box was so proud of himself that he left hie dated 


autograph inside the box. 
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CALENDABS, DIARIES, &c. — 

Trunk Call Times.—W. T. Glover & Co. are noted ior ihe 
design of their advertising novelties. Last year their calendar was 
accompanied by a pipe cleaner. This year we are presented with 
an egg-boiler device, which they term а“ trunk call tell-time. It 
is an adaption of the hour glass, arranged with a sufficient quantity 
of sand to run over three minutes, the telephone call office limit for 
a single fee. The glass is appropriately supported between two 
discs spaced apart by pillars representing the company’s trade mark. 


Western Electric Co.—The monthly calendar issued by the 
Western Electric Co. is a striking production and does the company 
great credit. It is an effective piece of work in white, green and 
gold, and illustrates many of the company’s telephone specialities. 


The L. B. Allen Co., of 1, 385k, Columbia-avenue, Chicago, U. S.A., 
send us a neat coloured hanging calendar for 1907, with an attractive 
photocolour reproduction of a painting by one of the old masters. 


Imports.—The following are official values of electrical machinery, 
material and apparatus imported into this country during December, 
1906 :— 

Electrical machinery, £41,381 (increase, £2,761) ; telegraph and tele- 
phone cables, £12,207; telegraph and telephone apparatus, £22,321 ; 
other electrical wires and cables (rubber insulated), £5,751; (with other 
insulations), £5,414; other electrical goods and apparatus, £49,176. 
Total of electrical goods and apparatus (other than machinery and tele- 

ph and telephone wire) for the month, £94,869 (decrease, £114), and 
for the 12 months ended Dec. 31 £1,187,565 (increase £177,261). 


Exports of Electrical Goods and Apparatus.—The followin 
list gives official particulars of the exports of British manufacture 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery which 
is not separately specified) from Jan. 2 to 8, with the ports of desti- 
nation :— 

Africa— Cape Town, £91; Delagoa Bay, £31; Durban, £2,079 (in- 
cluding £1,532 telegraph material) ; East London, £2,105; Port Elizabeth, 
£260; Suakim, £35 and 96 loads creosoted telegraph poles. Argentina— 
Buenos Ayres, £3,104 (including £320 telegraph material); Rosario, 
£625 (including £296 telegraph material). Australasia—Adelaide, £52; 
Fremantle, £123 ; Hobart, £54 ; Lyttelton, £53; Melbourne, £1,634 (in- 
cluding £1,280 telegraph cable); Napier, £29; Perth, £86; Sydney, 
£1,788 ; Wellington, £9. Belgium—Ostend, £30. Brazil—Rio Janeiro, 
£186. Canada—Montreal, £43; Ottawa, £87. Ceylon—Colombo, £81 
and 7 tons iron telegraph poles. Chili—Boca, £3,868 (telegraph material). 
China—Shanghai, £73; Tientsin, £11. Denmark— Copenhagen, £45. 
France —Marseilles, £11. Gibralt ir, £222 (including £15 telegraph 
material. Holland — Amsterdam, £52; Flushing, £30; Rotterdam, £32. 
Hong Kong, £180. India—Bombay, £6,505 (including £54 telegraph 
material); Calcutta, £1,607 ; Madras, £45. Japan—Kobe, £234 ; Kyoto, 
£112 (telegraph material) ; Tokyo, £467 ; Yokohama, £2,573. Malta, 
£124. Merico—Salina Cruz, £3,290. Portugal Lisbon, £87 (including 
£47 telegraph material)  Russia—Kureh, £276. Siam—Bangkok, £15. 
Spain—Bilbao, £15. Straits Settlements—Penang, £431; Singapore, 
£518 (including £204 telegraph material) Sweden—Gothenburg, £15. 
Uruguay—Monte Video, £131. Total £32,952, against £19,461 for 10 
days last year (Dec. 81 to Jan. 9). 

According to official returns for Docember, 1906, the value of elec- 
trical goods and apparatus (other than machinery and telegraph and 
telephone wire) exported from the United Kingdom was £142,515, com- 
pared with £99,490 in the corresponding month of 1905 and with 
£145,998 for December, 1904, an increase of £43,025 compared with 
1905 and a decrease of £3,485 compared with 1904. For the 12 months 
of 1906 the total value of these goods was £2,381,691, compared with 
£2,431,744 for 1905 and with £1,607,316 in 1904, showing a decrease of 
£50,053, compared with 1905 and an increase of £774,375 over 1904. The 
value of electrical machinery exported in December, 1906, was £85,127, 
compared with £77,092 in December, 1905, and £52,107 in December, 1904, 
increases of £8,035 and £38,020. The total for the whole of 1906 was 
£844,352, compared with £644,480 in 1905 and £522,965 in 1904, in- 
creas28 of £199,872 and £321,387 respectively. 


PATENT RECORD. 
APPLICATIONS FOR PATENTS. 


NoTE.—The undermentioned Applications (except those marked t) are not 
open to public inspection until after acceptance of Complete Specifications, 
Those marked t are open for inspection 12 months after the date attached to 
them, if they have not been published previously in the ordinary course. 
Names within parentheses are those of communicators of inventions. When 
Complete Specification accompanies application, an asterisk is affixed. 


November 29, 1906. 
27,134 Parsons. Automatic rainpro f с veriog device for tram заг se its. 
27,138 BvowNm. Ceiling roses for electric lights. 
27,160 Barton & Barron. Tramcar, omnibus, &., seats. 
27,171 Jansson. Turbines. 
27,175 Horr & RHopEs. Gripping and abutting the enda of tramway 
raile during welding. 
27,178 AITKEN. Telephone transmitters.* 
27,204 ANDERS & THoMsoy. Circuit-closing devic». 
27,205 Parker. Electric motors. (Date applled for, 4/12/95.)*t 
27,206 HzGNER. Arc lamps burning mineralised carbons. * 


THE ELECTRICIAN, 


JANUARY 11, 1907. 


27,210 & 27,212 Larrxzn. Electric machines. 
27,311 LwiTNER. Systems in electric train lighting. 
27,215 Marmo & Barton-Watcur. Agglutinant for consolidating the 
active material of accumulators.* 
November 30, 1906. 


27,269 LAMME. Electric motors. (Date applied for, 4/12/05.)*+ 

27,285 Cox. Interrupters for X-ray, high frequency and motor car induc- 
tion coils. 

27,294 James & Witson. Turbines. 

27,502 B.T.-H. Co. & Моорввіров. Electric conductors. 

27,303 B.T.-H. Co. (G.E. Co., U.S.) Gearing for electric motors. 

27,317 Doo. Eliminating interference between telephonic and te'egraphic 


or low frequency currents transmitted simultaneously over the 
same line.* 
27,318 ScHAFFLER. Apparatus for electrically firing mines or the like. 


December 1, 1906. 

27,330 Sayers. Protective devices for electrical transforming machinery. 
27,365 BocHaNAN. Improved guard for tramcars and motor vehicles. 
27,587 Ногмез & Pace. Switches and switching arrangements for use 

with alternating-current motors.“ 
27,599 RoLLaNDp. Electric apparatus for curling hair. 
27,407 ATKINSON & SANDERSON. Electrical sign-regulating devices. 
27,409 PawLiKOwskt. Steam turbines.* 
27,412 Morrueap. Coherers for wireless telegraphy. 
27,420 & 27,421 RxYNoLps. Electrical heating apparatus. 


SPECIFICATIONS PUBLISHED. 
1906 SPECIFICATIONS. 
8,659 THompson. (Ges. für drahtlose Telegraphie. Detector for wire- 
less telegraphy. 
9,086 WoMMELSDORF. Influence electrical machinee. 
10,208 B.T.-H. Co. (G.E. Co., U.S.) Insulating electric conductors, 
more particularly for rheostats, heaters and the like. 


13,002 A.-G. Brows, BovEzRI ET Cig. Co-axial steam turbines (Date 
applied for, 5/6/05.) 
14,165 Ransrorp. (Campagnie Parisienne des Voitures Electriques (pro- 


cédés Kriéger.) Brushes of electric motors. 

14.403 Gray. Brackets for suspending aerial electric cables. 

15,614 TaoMPsoN. Electromagnetic devices applicable as potential reg1- 
lators. (Date applied for, 17/7/05.) 

15,682 Garstaxa. Electric fire-alarm and like systems. 

16,696 TuHoMPsON. (Gesellschaft für Drahtlose Telegraphie.) 
telegraphy applicable to railway trains. 

16,814 Dawson. Current collectors for vehicles with overhead conductora. 

16,837 Warsu. Pulleys for the trolleys of electric tramways ani other 


purposes. 

17,115 Preuss. Dynamo brushes. (Date applied for, 28/7/05.) 

18,013 Jonsson. (Hartmann & Braun A. G.) Electricity measuring in- 
struments. 

18,080 RauÉw. Precipitating metala elestroly tically. 

18,599 Pavuctna. Production of arcs for the treatment of gas. 

19,389 Siemens ScHUCKERTWEREE. Alternating-current commutator 
dynamo-electric machines. (Date applied for, 30/8/05.) 

20,014 Noy. Fender or guard for tramway vehicles. 


COMPANIES’ MEETINGS AND REPORTS. 


— — 


BRITISH WESTINGHOUSE ELECTRIC & MFG. co. (LTD.) — The report for 
the year ended July 31 states that during the early part of the period 
under review the contracts carried over from the previous year an 
certain other contracts resulted in a considerable loss. Since January, 
1906, there has been almost a complete change in the methods and 
management. Manufacturing costs have been decreased and the ей. 
ciency of the general organisation improved. Since the close of the 
financial year the orders taken show a large increase over the corre- 

onding period of last year, and the trading results appear ta warrant 
the conclusion that the business has reached a turning point. A read- 
justment of trading territory has been negotiated with the American 
companies, and, under the arrangements now made, the company 
has acquired the right to sell in South America and other markets. 
Offices have been opened in Buenos Ayres and Johannesburg, and 
reciprocal arrangements have been made with the American companies 
which are expected to increase the volume of business. The condition of 
the home electrical trade is at present very unsatisfactory, but the com- 
pany's foreign and colonial business is growing rapidly. Since the export 
office was organised (two years ago) the export business (continues the 
report) has increased over threefold, and is now equal to one-third the 
total volume. After paying debenture interest, there is a loss of £87,500, 
making a total debit to date of £102,900. The business and prospects 
having taken a favourable turn, the directors have come to the conclusion 
that the earliest opportunity should be taken to write down certain items 
in the balance-sheet, and to make special provision for depreciation and 
for reserve against contingencies. Proposals for securing these objects 
will be submitted to the meeting of shareholders. The directors recom- 
mend the adoption of the proposals. Debenture stock to the amount of 
£225,000 has been taken up and paid for by the American company, which 
has also advanced the British company over £135,000 on open account, | 

The reconstruction proposals are given in a circular accompanying the 
report, and states that the directors have had under consideration the 
question of the value of its capital assets, having regard to two facts: 

rat, that owing to the development of the home electrical trade having 
been much slower than was anticipated, the scale of the works has so fat 
proved to be too large ; and, second, that since the works were designed, 
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there have been considerable changes in conditions of manufacture 
arising out of changes in types of apparatus. The directors recommend 
that a reduction be made in the capital to the extent of £1,375,000. 
Of this amount, it is proposed to utilise £1,083,816 in writing down 
patents and goodwill, works and equipment, material and stock in hand, 
&о., and in providing an adequate reserve in respect of developments, con- 
tracts and work in progress undertaken in previous years, and to utilise 
the balance (£291,183) for the extinction of suspense account and of the 
balance at debit of profit and loss. The directors recommend that the 
share capital ke reduced by writing off £2 per share from the 500,000 pre- 
ference shares and £5 per share from the 75,000 ordinary shares. At the 
same time it is recommended that the rate of dividend should be increased 
from 6 per cent. on the preference shares to 10 per cent., and on the 
ordinary shares from 6 to 12 per cent, ; the division of any surplus profits 
between the two classes of shareholders remaining as at present—namely, 
one-fourth among the preference and three-fourths among the ordinary 
shareholders. 

SOUTH WALES ELECTRICAL POWER DISTRIBUTION CO.—A meeting 
of debenture stockholders was held on Monday to consider the present 
position of the company. The chairman (Mr. Stanley Bulter) gave a 
sketch of the history of the company. The first Act of 1900 was obtained, 
he said, by gentlemen of very considerable position in South Wales, who 
had knowledge of the circumstances which, in their opinion, made such 
a company desirable. The first directors were Sir W. T. Lewis, Messrs, 
E. P. Martin, R. Forrest, A. Hood, A. T. Walker, A. Keen, E. W. Richards 
and T. F. Brown. A prospectus was issued in May, 1902, and operations 
were undertaken for building the power houses, for installing the neces- 
gary machinery, &c. In 1904 an application was made to friends of his 
in London to know whether they would supply some further capital 
required for putting what was called the finishing touch upon the build- 
ings and machinery, so ав to enable them to get to work and make the 
profits which were anticipated. Before a decision was arrived at those 

entlemen took the prudent course of making a special investigation into 
the circumstarces of the company as they existed at that moment, in 
order to see whether the original estimates were likely to be realised. 
They employed Mr. E. Manville to make a report so as to ascertain 
whether the prospects of the undertaking were sufficiently favourable to 
inducethem to put further capital into the concern. That report was satisfac- 
tory. Mr. Manville consulted the gentleman who was then the engineer of 
the company (Mr. H. Graham Harris, of Messrs. Bramwell & Harris) and he 
also consulted the then general manager of the company (Mr. Hill). The re- 
sult of Mr, Manville's investigations wereembodied in a long report, and at 
that time he estimated, upon the facts placed before him, that upon a 
capital expenditure of £680,000 a net income of £60,000 a year might be 
expected, and they were led to believe by that report that the new money 
which was being put into the concern would be sufficient to realise those 
antieipations. He thought that when Mr. Manville said that he found 
the business was being managed in a satisfactory manner he really took 
too favourable a view of the situation, because their investigations showed 
them that nothing really could have been more unfortunate than the man- 
agement of the concern from the very commencement, and when he told 
them that capital approximating to £800,000 had virtually been lost, and 
that the management was very largely the cause of that loss, it seemed 
difficult to imagine how the management could have been good at that 
time, or even satisfactory, seeing that it had proved to have been во disas- 
trous all through. A considerable amount of capital was found in order 
to enable the company to earn the large profits which had been estimated. 
At the beginning of 1906 those who had put money into the concern 
were asked whether they would provide still more money, that the ex- 
pectations of thoseconnected with the management had been disappointed, 
and that the additional money was necessary to keep the concern afloat. 
Investigation was made and the circumstances of the company proved to 
be of à most unsatisfactory nature. They had one or two reports made 
by gentlemen who went down to see what could be done, and they met 
them with the statement that nothing short of a very large amount of 
capital would be required to make the concern a paying undertaking. 
They then called in Mr. C. H. Merz, who made an examination 
into all the circumstances and he also came to the conclusion that 
it was no use attempting to do anything with the business unless a 
large sum of money was found, which he fixed at £500,000. At a subse- 
quent meeting of debenture stockholders they were formally appointed 
debenture holders’ committee and the first thing which they did was to 
go to Cardiff. They called a special meeting of all the colliery owners 
and power consumers in the district, to whom it was explained that it 
would require something like £500,000 to put the company on a sound 
financial and commercial basis, and that there was no insuperable diffi- 
culty in finding the £500,000, provided the conditions of the business 
were satisfactory and provided that it could be shown that the money put 
in would earn a remunerative return, and they asked the consumers 
whether they really wanted the concern to go on or not. Mr. C. Н. Merz 
who attended the meeting, gave & lucid exposition of the actual position 
of affairs. The consumers were then told that the minimum amount of 
energy they were required to guarantee before the committee found the 
£500,000 was 40,000 н.р. They suggested that the consumers should 
form themselves into a committee for ascertaining among themselves 
whether they wanted the concern to continue and the new money found 
for the purpose. A committee of about 20 of the most prominent con- 
sumerg was formed in July last, which committee did what they could. 
In November a meeting of the debenture holders’ committee was held in 
London along with the consumers’ committee, and the latter frankly said 
there was no prospect of their being able to get the 40,000 f. r. and 
that the most they could get guarantees for was 14,387 н.р. Those 
not willing to bind themselves, but who might require power in the 
near future, added 4,785 m. p., making in all nearly half the amount 
of energy they wished to obtain a guarantee for. The debenture- 
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holders’ committee again had a consultation with Mr. C. H. Merz who said 
that if the concern was to be put on a more limited basis it might still be 
possible to do something with it. The view Mr. Merz took was that if 
the business was put upon a proper foundation the demand would in- 
crease, and if the power could be supplied upon terms which were satis- 
factory to the consumer, there was no doubt that consumers would 
sooner or later come in and take the power from the company. But upon 
the most moderate computation that Mr. Merz could put forward an out- 
lay was necessary of soniething like £265,000. In addition, he said, it 
would be necessary to find at least £50,000 more in order to make 
advances to some of the colliery owners in the district, so that they could 
put up their own motors. Capital was freely used by the colliery proprietors 
in the collieries themselves, and it facilitated connections to the mains if 
the company was able to lend the owners money to buy their motors on the 
hire purchase system rather than insist on the colliery owners bu ing the 
motors outright. Some of the collieries which were taking power the 
company were now going to put in private installations. The first thing they 
learned when they went down to Cardiff was that the Cambrian Colliery Co. 
had ordered their own generating plant. Inasmuch as their connected 
horse-power was 1, 108, it would be seen that that was a withdrawal of a very 
substantial customer from the company. Mr. Forrest, chairman of the 
South Wales Electrical Power Co., was also, he believed, a director of the 
Cambrian Colliery Co. He had no doubt that Mr. Forrest had done his 
best to keep the custom of the Cambrian Colliery to the South Wales Co. ; 
but the directors of the colliery company doubtless felt that they 
could not afford to risk the situation—that they could not be left with the 
prospect before them with the South Wales Co. breaking down and 
ceasing to supply electric energy. What had happened in the- case of the 
Cambrian had happened in the case of two others. The Glamorgan 
Collieries were at present taking 1,000 н.р. from the South Wales Co. 
and they also were putting down a separate installation. The Fern- 
dale Co. had been connected with the South Wales Co.’s mains to 
the extent of 1,457 H.P. They were now putting in their own installa- 
tion, and they would lose them as customers. In addition another 
large colliery—the United National Collieries—through Mr. Watts 
had given notice that they could not wait any longer. That was а serious 
difficulty in the position. Even if the money were found at once, those 
repeated and serious withdrawals made it a very difficult matter to say how 
soon the connected horse-power would reach the minimum which Mr. Merz 
estimated world be required in order to pay interest upon the new money. 
Soon after the committee had been appointed they called the largest 
creditors together. There were unsecured creditors for £80,000 odd. They 
were told that the company was in a parlous condition. The exact 
amount due to creditors was £81,824. They were told it was quite im. 
possible for any new money to be raised, unless the creditors saw their 
way to come not only behind the new money, but behiad the existing de- 
bentures and to take preference shares. After several meetings they 
thought they had prevailed upon the larger creditors to act reasonably 
and to accept the proposition made. All the negotiations with the con- 
sumers’ committee—without which it would have been impossible to do 
anything—were made upon the basis that the creditors were willing to 
take preference shares in exchange to the amount of their debts. Only 
creditors for £32,694 agreed to do so, leaving nearly £50,000 due to 
creditors who had not expressed their willingness to come into the scheme. 
The position was rendered more complex by the existence of sub-contractors. 
After the poor response received in reply to the circular it was useless іо 
attempt to carry on those negotiations any longer. The consumers were 
entitled to know whether the company was to be put upon its legs or not. 
It was impossible, under the circumstances, to find the money required 
if the creditors were going to put part of that new capital into their 
pockets for the payment of their debts, and the debenture-holders’ oom- 
mittee thought it would only be right that a meeting of the debenture 
stockholders should be called at once and that they should tell them, as 
they had told the consumers’ committee, that they regretted that, owing to 
the difticulties of the situation, it was impossible to advise the committee 
to find, or themselves assist in finding, any further capital for the concern. 
They had been disappointed for a long time. They had hoped that the 
coneumers’ committee would have more strongly shown that they wanted 
the concern put upon its legs, and that they were willing that should be 
done to the extent of guaranteeing the power which it was necessary to 
have in order to obtain new capital. Capitalists would not find money 
in a concern like that on anything like a 5 per cent. basis, even at a heavy 
discount, unless they could see that not only was there a reasonable pro- 
bability, but that it was almost cortain they would, at any rate, obtain the 
interest on the new money. That was impossible. 

The debenture holders would probably want to know how their money 
had been lost. First of all the investigations of the committee had not 
gone deeply into the past. They had spent between £2,000 and £2,500 
in professional services to investigate the actaal position to-day and to 
obtain advice as to the fature. The capital raised amounted to £200,000 
in debenture stock and £610,120 in shares, making a total capital of 
£810,120. The land had cost £4,970, buildings £137,976, machinery 
£254,486, mains £213,890, transformers and motor-generators £58,087, 
motors £2,046, and electrical instruments £762, making a total of £672,217. 
The cost of obtaining Acts of Parliament, 1900 and 1902, preliminary work 
in connection with obtaining contracts and the floatation of the company, 
including the remuneration of the South Wales Kiectrioal Power Distribu- 
tion Co. and alsothecostof the Carmarthenshire electric wer undertaking 
and Act came to £79,231; the cost of issuing the capit and of the under- 
writing commission was £59,617, administration and working expenses 
during construction (including interest on debenture stock) £30,897, · 

imi 1.841, net revenue account—lost to date £55,198, 
preliminary ex es £1,841, net rev: ч id oredit Th 
making a total of £899,006, the balance being unpaid ове» ге 
land was not а very heavy item, but in respect of that there was one 
point which showed that there had been what he could not help calling 
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very considerable mismanagement. The large station of the company 
was at Treforest, and compulsory powers had been obtained in order to 
acquire the necessary land on which to build that station. For some 
reason or other no land had been acquired, but that large station, upon 
which such a considerable sum of money had been expended, had been 

ut up on land which not only had not been paid for, but to which they 
had got no title at all. They entered, for some extraordinary reason, 
into negotiations with Sir William Thomas Lewis (Lord Bute's agent) 
for а lease of the land. They could have bought it, but they had not 
even got a lease of it, although the power station had been put up and 
the{working machinery installed without the lease having been signed. 
A large sum of money had also been spent on the station at Neath, and 
the difficulties there were considerable, That land had been badly 
selected, and they were advised that there was a railway siding in con- 
nection with the Neath station, but there was no satisfactory access 
by road, and the cables were carried out under terminable wayleaves. 
The contracts with the local authorities were also most unsatisfaetory. 
They had been entered into and stations had been built—for instance, at 
Bridgend. A contract had been entered into with the Bridgend local 
authority for the supply of electric current, but there was no probability 
of the Bridgend station ever paying. The contracts with Bridgend 
Urban Council were of an onerous nature. The local authorities in 
Wales seemed to think that a private commercial undertaking was not 
entitled to very much respect; but that terms ought to be made as hard 
as possible with them, and the probabilities are that when this Act of 
Parliament was passed there was little justification for the terms entered 
into. Mr. Merz's last scheme was upon the basis of working only from the 
Treforest station, There was a station at Cwm Bran (a few miles off) that was 
to be shut up or only used as a sub- station, but not for generating electricity. 
But they were under obligations which rendered it necessary to carry on 
the Bridgend station and the Neath station, and Mr. Merz’s advice quite 
recently was that in order to carry out those obligations they would have 
to spend something like £30,000, and that when they had spent that 
money there would be a loss on the transaction of something like £2,000 
a year. The business was being kept going by the consumers who were 
connected. It was a very serious thing for them if the station was closed, 
and they had agreed to pay the expenses of carrying on the power house 
and supplying them with power, at any rate for a limited period, some- 
thing like six montbs, Of course, they are paying in that way a very 
much larger sum than they ought to pay for their current, because the 
power station is necessarily losing a considerable amount at the present 
time and is likely to lose unless a large amount of capital was forth- 
coming to put new machinery into the power house and to arrange that 
the business should be carried on on а more comprehensive scale. If 
the consumers’ committee withdraw their support there was no alterna. 
tive but for the power station to be shut down, and what would 
happen then it was not difficult to foretell. The company would 
be non-existent as a business concern, and it would rest for some- 
one to take the matter up and do anything that could be done. One 
of their difficulties was that they were a statutory company. If they 
had been a limited company it would have been quite easy to appoint 
а receiver and manager to protect the assets. The court would allow 
some advances to be made, if necessary and desirable, to keep the concern 
going, and it would be easy, under such circumstances, at any time to 
facilitate a scheme of reconstruction. They were, however, a statutory 
company, and their solicitor told them that they might put in a receiver, 
but a receiver could not do anything. All he could do was to receive; 
but a: there was nothing to receive he would really have nothing to do. 
The debenture holders had a first charge upon the property, and he did 
not imagine, under those circumstances, that any of the creditors would 
be advised to put in a receiver. If such a threat was made they would 
have to consider what steps to take to protect the property, and take such 
action as was advleable. 

After discussion the following resolutions were passed: (1) „That 
although, in the circumstances explained by the chairman, the committee 
is unable to recommend any echeme of reorganisation of the company’s 
affairs, the committee be continued in office for the purpose of taking 
such steps and proceedings for the protection of the interests of the 
debenture holders as may be advi:able and practicable.” 

(2) “ That this meeting consents to, and authorises, the issue by the 
company of so much prior lien debenture stock authorised by the com- 
pany's act of 1906, as may be necessary to cover the costs, charges and 
expenses which have been incurred by the committee, or the members 
thereof, in connection with the examination of the company’s properties, 
the investigation of its affairs, and the negotiations with the consumers’ 
committee, and in connection also with the promotion and passing of the 
company's act of 1906 and the scheme formulated thereunder, including 
the fees of the experts and agents whom the committee have employed, 
and including also the charges of the company's solicitors and parlia- 
mentary agents in connection with the same act.” 
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NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


"oc 
NEW COMPANIES. 


LIGHT MOTORS (LTD.) (91,525.) —Reg. Jan. 4, capital £10.000 in £1 
shares, to acquire business of Light Motors (Ltd.), and to carry on the busi- 
ness of engineers, electricians, contractors, tramway, railway, omnibus 
and motor proprietors, carriers of passengers and goods, manufacturers 
of 5 dealers in locomotives, acoumulators and dynamos, &e. 

NDON ELECTRIC HOT-AIR BATHS GREVILLE'S 
1 Г SYSTEM (LTD. 
(91,512). —Reg. Jan, 3, capital £5,000 in £1 shares, to acquire the а 


carried on by Н. E. Greville and to carry оп the business of proprietors 
of, eleotrio hot-air and other baths, Ke. First directors, H. Stedman, 
J. S. Jarvis and H. E. Greville. Reg. Office, 2, Staple Inn, London, W. C. 


C.H. MASON, WILSON & СО. (LTD.) (91,475).—Reg. Jan. 1, capital 
£1,000 in £1 shares, to acquire business of electrical mechanical and 
general engineers carried on at Gateshead by Messrs. C. H. Mason and 
F. T. Wilson. First directors, C. H. Mason and F. T. Wilson (both 
permanent) Reg. office, 18, West-street, Gateshead-on-Tyne. 


MERCEDES PETROL ELECTRIC CO. (LTD.) (91,526.)—Reg. Jan. 4, 
capital £1,000 in £1 shares, to carry on the business of manufacturers of 
and dealers in motor cars, carriages, omnibuses, boats, launches, &c. 


NEWARK ELECTRIC SUPPLY CO. (LTD.) (91,461).—Reg. Dec. 31, capital 
£1,000 in £1 shares, to carry on the business of electrical engineers and 
contractors, electricians, suppliers of electricity, manufactures of elec- 
trical apparatus, &c. Reg. office, 74, Coleman-street, London, E.C. 


SANFIL (LTD.) (91,494).—Reg. Jan. 2, capital £5,000 in 1s. shares, to 
carry on the business of contractors, financiers, concessionaires, electrical 
and general engineers, tramway, railway, telegraph and telephone pro- 
prietors, suppliers of electricity, &c. Reg. office, 5, and 6, Winchester 
House, London, E.C 


WILLIAM SHARPE & SON (LTD. (91,548).—Reg. Jan. 5, capital of 
£5,000 in £1shares (2,000 8 per cent. preference), to acquire business of 
Sharpe & Son, heating, lighting and ventilating engineers, electricians, 
suppliers of electricity, &с., and manufacturers of electrical and other 
apparatus, &c. First directora, Е. Н. MoCardie, W. Brown, F. G. Barker 
and W. Sharpe. Reg. office, 3, Bucklersbury, London, E.C. 


STATUTORY RETURNS. 


BLACKPOOL & GARSTANG ELECTRIC LIGHT RAILWAY CO. (LTD.)— 
In return to Dec. 19 capital is £10,000 in £5 sbares, of which 361 have 
been taken up. £4 per share has been called up. Mortgages and 
charges nil. 

BUENOS AYRES PORT & CITY TRAMWAYS (LTD.)—According to the 
return to Deo. 29 capital is £200,000 in 40,090 shares of £5 each, of 
which 28,807 shares have been taken up. 10s. per share has boen called 
up on 407 and £203. 10s. has been received. £142,000 is considered as 
paid on 28,400. Mortgages and charges, £200,000. 


MORTGAGES AND CHARGES. 


ENGINEERING INSTRUMENTS (LTD.)—Issue on Dec. 20 of £2,110 
5 per cent. debentures, part of series created Nov. 30, 1906, to secure 
£5,000, charged on company’s undertaking and property, present and 
future, including uncalled capital. No trustees. No previous issue of 
same series. 


CITY NOTES. 
— cn 

MEMORANDA (Jan. 10).—Bank rate 6 per cent. (since Oct. 19, 1906). 
Price of silver 313d.—32d. per oz. Consols 8611—8612 for money, 
8612—87 1; for account; 24 per cent. annuities 854—86. Consols Pay 
Day, Feb. 4; Stocks and Shares Continuation Days, Jan. 14 and 29; 
Ticket Days, Jan. 15 and 39; Pay Days, Jan. 16 and 31; Mining Share 
Carry-over Day, Jan. 11. 


CALCUTTA ELECTRIC SUPPLY CORPN. (LTD.)—During the five weeks 
ended Nov. 30 397,437 units were sold to consumers, compared wi 
318,157 units in the corresponding five weeks of 1905. 


EASTERN EXTENSION AUSTRALASIA & CHINA TELEGRAPH CO. (LTD.) 
—Interest on this company’s 4 per cent. mortgage debenture stock for the 
half-year ending Jan. 31 will be paid by warrant on Feb. 1. The stock 
register will be closed from 28th to 31st inst. inclusive. 


EASTERN & SOUTH AFRICAN TELEGRAPH CO. (LTD.) —This company 
announce the payment by warrants on Feb. 1 of six months' interest to 
Јар. 31, 1907, on their 4 per cent. registered mortgage debentures 1907. 
The transfer books will be closed from 28 to 31 inst. inclusive. 


GLOBE TELEGRAPH & TRUST CO. (LTD.)—'The directors have declared 
а quarterly dividend of 2s. each on the ordinary shares. 


MORRIS AIMING TUBE & AMMUNITION co. (LTD.)-—I¢ has been 
decided to wind up the company voluntarily, and E. I. Husey and W. C. 
Luff are liquidators. Capt. J. W. Reid said that the directors had failed 
to raise fresh capital or to pull the company into anything like a work- 
able condition. The issue of preference shares of the Morris. Hawkins 
Electrical Co., which had been suggested at a meeting held in the autumn 
of last year, had practically found few supporters, as, out-of 322 share- 
holders, they had had only applications from 53 for the shares offered. 
The Morris Tube Co.’s difficulties were (he said) owing in great measure 
to money advances to the Morris-Hawkins Electrical Co., which had in 
the two years of its existence done very well, and was just on the point 
of making profits when the parent company became unable to assist it 
further, owing to the cessation of orders from the Government. 


RAND CENTRAL ELECTRIC WORKS (LTD,)—The result of the working 
for December was 693,006 units generated, yielding £6,100 gross, com- 
pared with 871,000 units and £8,100 for the corresponding period of 1905. 

STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
been asked to grant quotations to a further issue of £202,779 sterling 
500-year 4 per cent. debenture stock (redeemable) of the Commercial 
Cable Co, and a further issue of 20,000 £5 fully paid ordinary shares of 
the United River Plate Telephone Co. (Ltd.) 

VICTORIA FALLS POWER CO.—It is reported that the recent issue of 
capital by this company was not successful. 


— — — | 
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7 e Universal Aspect of Electric Power 
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NY. db: 
1% еее — | 
; Р | IV.—Cransmitted Energy; bodro-Clectric power. | i 
* | | (Conclusion.) | е "n | а 
ц ^ A ` mu F Р : . ` | 
HT JE have endeavoured to show in the previous articles that the future power agent of industry is 
HS the electric motor, and, taking as a standard the developments of the past five years in electric 
HE power application, this is not in any way difficult of conception., Withont definite 
T records to guide us it is impossible to actually state the number of electric power users within | 
dmn the pale of the world's recognised industries, but it can be said with. certainty (1) that this 
р | number is rapidly on the increase, and (2) that transmitted hydro-clectric power is now figuring prominently | 
TS among the methods adopted of obtaining energy from natural sources. From these two facts two deductions | 
can be made—(1) that as an industrial power agent the electric motor is not only desirable but necessary, and 
T ! (2) that hydro-electric energy is worth developing as a national asset, On the first of these we have dwelt in 
ри detail. The second is more important, because it represents a readily available source of energy, but one, 
] Br moreover, which does not exist in all countries alike. Assuming, then, a development in which the electric 
motor has become essential to the conduct of industry, it will be evident that organised manufacture 
| di must depend entirely on electric power sources for its continuance. 
Ir It is not difficult to imagine the world's industries conducted entirely by the agency of electrical energy, 
d i as the ultimate result of the present tendencies in that direction. This consummation would probably be 
I arrived at after the most readily available water powers of the world had been developed for power purposes. 
: Q Now, as water power is more accessible than any other source of natural energy yet utilised, the most obvious 
104 outcome of the present situation is a state of affairs in which water powér alone is drawn upon for the 
ЖЕ, generation of the energy required for industrial purposes. TR EROR IDA 
үүн Where even small water powers have been developed, to-day flourishing communities have sprung up їп. 
Lit neighbourhoods where previously none existed. This is significant of what will happen on a larger scale when 
M the greater centres of power are harnessed. With this dénouement in view, the uses of electric power assume 
ик i a national importance, and any country blessed with large amounts of "water power may look forward to the 
17 future with considerable satisfaction. At present hydro-electric energy has only been utilised from moun- 
A ' tainous districts, where reservoirs and pipe lines could be built. It might be gathered from this circumstance 
= that only those nations having such facilities at command will ultima'ely be able to serve the purposes 
E of industry with power. | 5 bu 
TE For example, a country like Great Britain, with coal as the basis of its industrial effort | 
17 might be placed ultimately at a disadvantage with other countries in competition with it for manufactured 
44 goods. Great Britain has been the workshop of the world mainly because of its isolated position, 
Ай: its ocean-carrying system, and its coal supply. When the latter gives out, the centre of manufacture may 
Í either be generally subdivided or again concentrated round large waterfalls. This development is. 
| apparently far distant, and at the moment unworthy of consideration. It has, however, this important 
5 bearing on the present conduct of manufacture in this country. We have built up a commercial position in 
eT the world which is equalled by none. With the enormous ocean freight facilities which our insular situation 
d. affords us we can make goods from imported materials and re-ship them to all parts of the world. We can 
d still beat all comers with coal and steam as power agents, but to make our position doubly secure, that 
a primary source of our industrial energy —coal— must be economised. The actual round figures of the number 
d of years the supply is estimated to last do not concern us. That there is a limit is known, and to push that 
LE limit farther forward must be our aim. Here it is, then, that the shadow cast by hydro-electric power upon 
"d coal-gotten industries must warn us of what the future may hold. Great Britain has shown the world how it 
1 3 de 
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can recóver from the effects of apparent listlessness and 
indifference to the boasted progress of its neighbours, 
and in every one of its industries this is traceable to day. 
Electric power companies have been put into operation for the 
supply of electrical energy either in their immediate neigh 
bourhood or to many miles distant. Manufacturers are 
gradually realising the importance of the exceptional facilities 
afforded for a cheap power service, but the work of bringing 
them to a full sense of appreciation of the national importance 
of the change proceeds all too slowly. The needs of the 
moment aie placed before the future value attaching to sug- 
gested changes, and the result is that obsolete methods are 
consistently adhered to. While we cannot hope to reproduce 


exactly in our own industries the methods employed by our 
neighbours, we can at least profit and very considerably —by 
adopting certain economies practised by them to the particular 
needs of the country’s industries. 

With electric power, steam or gas generated at the pit's 
moutb, and distributed to various centres of manufacture 
around we can increase the output of factories, reduce the cost 
of production, improve the conditions of labour and raise the 
industrial status of the country to a level comparable with 
that attained in other countries. By so doing our coal will 
last longer and our prospects will be brighter of keeping what 
we already hold against all comers for many years to come. 

W. E. W. 


SSS 


Industrial Electrical Undertakings. V. 


Che Electric Construction Co., ftd. 


LECTRICITY supply and electric tramway and railway 
traction are all indebted to the pioneering work of the 
Electric Construction Co. which 

engineered the earliest projects for these 


and no better testimony to its excellence can be found than in 
the adoption of the system afterwards by the Americans for 


purposes in this country. While many 
of the first makeis of electrical plant 
joined issue with one or other, of the 
opposing factions - continuous v. a'ternate 
current—the E.C.C. laid down installations 
on both systems, building all the apparatus, 
both for central and sub-stations, at its 
Wolverhampton works. The high voltage 
continuous current system was specially 
developed, and from its first installation at 
Oxford became known by the name of that 
city. The South Staffordshire tram ways, 
the first to employ the overhead trolley in 
Great Britain, were equipped in 1891 
throughout by the company on lines which 
have since remained practically standard 
throughout the industry. The Liverpool 
overhead railway was also electrically 
operated in 1892 by plant and apparatus 
designed and built by the E. C. C., 
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Large E-ecting Shops in E.C.C. Works at Bushbury. 


sllcwance bee teen made for accrucd Interest tut not for redemption, } BE Giviueuu. à sut онам ~e- cete 


147 SUPPLEMENT to “ The Electrician," January 11, 1907, 


— e en 


‚ Two of four 1,500 kw, E.C.C. Alternators supp 


the New York elevated lines. In most of the central stations, 
both in this and other countries, plant bearing the significant 
initials E.C.C. can be seen doing arduous service, and not only 
is this so in undertakings dating back to tle earlier eighties, 
but also in the most recent power houses containing large 
capacity units. The Greenwich power house of the London 
County Council, for instance, is being equipped with E. C. C. 
polyphase alternators of 3,500 k. v a capacity, four of these 
machines being already in commission supplying energy to 
the Council's conduit tramway system. The Great Western 
Railway Co. in its new Park Royal station su pplies its latest 
electric line with power derived from eight E.C.C. alternators, 
each of 750 kw. output. 

All the plant for these important engineering projecta 
emanates from the company's extensive works at Bushbury, 
Wolverhampton, and a brief description of these will there- 
fore, we think, be of interest. 

We may recall the fact that the company was registered in 
1893 and has a subscribed capital in shares and debentures of 
over half a million sterling. It took over the original Electric 
Construction Corpn. (Ltd.), which was formed in 1889, the pre- 
decessor of the latter company in Wolverhampton being Elwell- 
Parser (Ltd), which commenced manufacturing electrical 
apparatus about 1880. The present factory, at the time of 
its erection in 1889, was the only establishment of its kind in 
this country designed and built throughout for the manufacture 
of electrica] machinery. 

The area of the site on which the works stand extends to 
28 acres, of which one-fourth is covered by buildings. Practi- 
cally the whole of the works are on the ground floor, a method 
Which conduces to convenience of access and ease of super- 
vision. The workshops comprise five main blocks of buildings. 
Within the smallest of these is a well-appointed physical 
laboratory removed from all sources of vibration and dis- 
turbance and situated at some little distance from the main 
shops, from which the machinery under test is connected by 
numerous cables and signal lines. This enables the necessary 


measurements to be made as 
accurately and quickly as if 
the laboratory were adjacent 
to the test beds. 
Beyond the. laboratory in 
the same block is the pattern 
shop and carpenters’ shop, boch 
containing the latest types of 
wood-working machinery, &c. 
Across the railway siding is 
situated the foundry, one por- 
tion of which is devoted to the 
casting of brass and kindred 
aloys. The larger portion 
(consisting of two main bays) 
is set apart for the iron cast- 
ings, the bay adjoining the 
cupolas being spanned by two 
large electric cranes, while the 
other bay devoted to lighter 
work is provided with an elec- 
tric and hand traveller. The 
cu; Olas, together with the 
furnaces in the brass shop, 
are furnished with blast by 


X 228 


2 * E 


tons in weight are poured in 
tbis foundry. | 

Adjoining the foundry is the new machine shop, which is 

laid out on the latest principles and especially designed for 
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the construction of very large work. 
This shop measures 300 ft. from end to 
end the width being 80ft. and the 
height to the rails on the travelling 
cranes 30 ft. A feature of interest is the 
driving of all machine tools by three- 
phase motors, whereas in all other parts 
of the works continuous current is em- 
ployed. Among the large machine tools 
is a boring mill capable of dealing with 
work up to 32 ft. in diameter. It is 
belt-driven by a 15 H.P. induction motor 
through a counter-shaft with speed 
cones. Another boring mill in the same 
shop can take work up to about 20 ft. 
in diameter. There are also a large 
planer which can take work 18 ft. by 
12 ft. by 8 ft., a vertical drill for boring 
up to 20ft. in height from the floor 
level, and a lathe for turning pieces 
up to 12ft. in diameter, provided with 
a key cutting attachment. Another 
interesting feature is a large erecting 
face plate 54ft. by 40ft. On this 
plate portable electric tools are employed 
for shaping, milling, drilling and other purpos:s, and these 
forcibly illustrate the great advantage of the electric drive, 
as this method of working would be almost impossible with. 
out electric motors. There are two electrically driven 
travelling cranes rated at 25 tons each and spanning the whole 
80 ft. of the shop. 

In the largest block of buildings are included the power 
house, test bed, erecting and turning shops, switch depart- 
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ment and armature shop, besides the technical and commercial 
offices. The generating station supplying current to the 
works includes four continuous-current generators and one 
three-phase alternator, besides various continuous current 
transformers and rotary converters. ‘The generators have all 
been built in the works, and they are interesting inasmuch as 
they show the changes which have taken place in dynamo 
design during the last 20 years. Adjacent to the engine 
house is the test bed, where 
all machines from the fac- 
tory are subjected to elec- 
trical and mechanical tests, 
and, when practicable, to a 
thorough trial under work- 
ing conditions, before being 
despatched to customers. 
This department is situated 
at the head of the main 
erecting bay, in which a 
noteworthy tool is a Whit- 
worth planer, 10 ft. wide 
between uprights, with a 
20 ft. table, which is driven 
by its own independent 
motor. The remaining 
tools in this shop are belted 
in groups to motor-driven 
shafting. 

The press shop on theleft 
deals with all armature and 
transformer cores and is 
equipped with a number 
of the latest ty pe of cutting 
and notching presses, cit- 
cular shears, &c. Over this 
bay in a gallery is a depart- 
ment dealing with brush- 
gear and small brass work. 
On the right of the main 
erecting shop are four 
machine shops equipped 
with various plate and 
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3,000 kw. Е 
were Supplied. 


C. C. Alternator at Greenwich Power House, L. C. C. Tramways. Four Sets 
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Lighting, King Williamstown Li 
pPeerth (Australia) Lighting, Madras 
LE. Uu ways, Akrokerri and Attasi Mines 
xm н Africa), and several important Adm 
PEE. contracts, including Gibraltar Dockyar 
From the foregoing description it 
gathered that the Electric Constructic 
with ‘its Bushbury works and comm 
organisation, is in a position to und. 
the manufacture and installation of é 
every class of electrical plant and appa 
This fact assumes considerable signif 
when the placing of a contract wit 
divided responsibility is under consider 
In the complete power equipmentof a fa 
colliery, or textile mill, for example, it 
certain cases advantageous that the | 
from the generator to the motors, shot 
uniform in design. This condition car 
be fulfilled when the work is carried th. 
by one firm. Another point which fa 
this arrangement is the concentration c 
responsibility upon a single comm 
establishment. The record of the man 
portant installations во successfully 
tracted for by the E.C.C. represent 
experience which is now of immense 
to its present and perspective clients. 
contracts which the company now ha 
haud are indicative of a marked appreci: 


turret lathes, planers, cold saws, vertical boring and turning ol its products and ono which, we understand, extends t 
milla for commutators, profiling machines, &c,, all being elec- parts of the world. 


trically driven. 


Two large bays to the extreme right are devoted exclu- 
sively tc insulating and winding operators, and here is situated a 
vacuum tank for thoroughly drying armatures, 
In addition there are also two large drying stoves and varnish 
impregnating apparatus. In the centre of the shop is a bigh 
tension testing plant where all electrical windings are tested 
for their insulation before leaving the shop. Beyond the 
armáture shop, and separated by a double lineof r 
Which runs right into the works, is the brass and switch shop, 
Where brass finishing tools of various kinds, including screw 
cutting and automatic turret lathes, plain and universal mill. 
ing machines, shaping, screwing and drilling machines are 
employed. Here switchboards up to any size are manufactured, 
and all kinds of starting and controlling switches, fuses, &., 


are constructed. 


Throughout the works there is, in addition to the electrical 
supply, a service of compressed air at 801b. pressure, aud 
this is employed for various pneumatic too's, &c. Contrasting 
with the heavy tools are a number of Е С.С. enclo 
each mounted on a small trolley and geared to a flexible shaft 
and drill stock for working in difficult positions where other- 
wise a ratchet brace and manual labour would be necessary. 

_ The works are provided with a telephone system, on the 
intereommunication principle, so that conversation can be had 
with any of the various departments from the central werks 


office, 


With all classes of electrical plant and apparatus the E. C. C. 
as, as we have already pointed out, been prominently identi- 
fied. Since the pioneer installations previously mentioned 
C. C. equipments have been installed in all parts of the 
world, aud among recent foreign contracts may, be mentioned 
y (N.Z.) Tramways, Durban Corporation 
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Industrial Coples. 
— ——————..__ 

T a recent meeting of the American Society of Mechanical 
Engineers in the discussion on a Paper on “ The Evolu- 
tion of Gas Power” the following statement was made 

which is not without interest in view of the hopes entertained 
of the development of the gas engine :— | 
Gas power, to be worthy of consideration 
Gas Poter. by power-plant engineers, must be considered 
in large sizes, and not be discussed in small 
sizes at all. Large gas engines have peculiarities and troubles 
not possessed by small engines, and a compatison of a steam 
engine and a gas engine becomes rather more difficult in the 
Jarge sizes than the small. The gas engine, in its modern 
form—that is to say, the form in which it takes in large sizes 
—has been through a process of development of only about 10 
years. We have to-day gas engines that will jun ; we have not 
a special design of gas engine for each particular series of circum- 
stances under which gas engines have to work ; therefore, this 
single gas engine, which can run under the conditions obtain- 
ing to-day, has been put out to the world as an engine to do 
anything, but it was speedily found out that it could not, and 
that is the state of affairs to-day with respect to its mechanism. 
We are in the process of adapting the mechanism toa particular 
condition, and we are ina position of trying to find out what 
does affect or should affect the difference in design of the same 
engine. It has been found by hard experience that most 
unfavourable conditions will have a serious effect upon the 
ability of the gas engine to do its work ; the kind of gas, 
even a small change in the kind of gas that can be attempted 
or devised, such as this question of pre-ignition. I do not 
know what makes pre-ignition, and I know absolutely no way 
of finding out. 

We have no engine especially adapted to pumping water, 
and yet we have an infinite variety of steam pumps, as dif- 
lerentiated from steam central stations. We have no engine 
especially adapted to shipwork ; we have little boat gas 
engines; we have not gone into the question of space for 
horse-power, and there are a thousand and one things that 
those gas engineers and those who are doing work for them 
have not had time to develop in there few ycars—10 in 
number—of the development of the gas engine. One thing 
that has made the gas engine very much abused of late years 
—in America at least — is the large number of contract failures 
Which have been reported and which have got into the courts. 
Those failures are in every case traceable to this very one 
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thing, the fact that the conditions under. which the engines 
are worked are not fully recognised by the builder, or, if they 
are recognised, their importance was not recognised. The 
builder did not know how to make it particularly adapted to 
the work. | | 

“In Germany, a small country of four-fifths the size of Texas, 
there are to-day in the iron and coal industry alone in active 
service or in contemplation 136 gas-hlowing engines with 
161,300 H.P., 200 gas dynamcs with 206, 300 H.P., 11 gas- 
engine roll drives with 17,000 H.P. and 47 coke-oven dynamos 
with 40,000 H. P, besides four engines, with 1,500 H. P., for 
other purposes, cr а total of about 400 large gas engines, with 
a combined capacity of 420,000 н.р.” | 

There is evidently a greater appreciation of the merits of 
the gas engine in Germany than in America, and it is also 
evident that greater progress in the construction of such 
engines has been made on the Continent than by American 
engineers. We do not infer that nothing has been done in 
America to develop the gas engine. As a matter of fact the 
high-speed type of engine owes almost everything to the skill 
and enterprise of American engineers. The chief difference 
between their work and that of Continental engineers seems 


to lie in the sizes and types of engines developed. On the 


Continent the heavy horizontal gas engine is now much in 
vogne, and in America the same may be said of the small 
high-speed engine. There are, of course, many examples of 
the horizontal machine in America, but judging by statistics, 
the number does not reach the figures given for machines of 
this type “оп thisside." It is interesting to note, however, that 
the general question is receiving considerable attention at the 
hands of engineers of both countries. 
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Automatic Reversible Boosters. 


HE reversible booster is now a recognised accessory to 
power station plant, although it had a somewhat sceptical 
reception at the time of itsintroduction. It is one of those 

pieces of electrical apparatus which more than any other demon- 
strates its value and economy in a most pronounced manner. 

The illustration shows an automatic віогасе- battery regu. 
lating booster, which is, wo believe, the largest of its kind ever 
built. It was made by Messre. Crompton & Co. (Ltd.) at 
their Chelmsford works and sold to the Tudor Storage Battery 
Export Syndicate, and supplied by them in connection with 
one of their storage batteries for the generating station of the 
Kolar Mines, near Madras. This plant is used principally for 
mine haulage, the load variations being very great for the size 
of generating units in use. 

The storage battery acts as a reserve of power, taking up 
the energy generated by the dynamos when the load in the 
mine is small and giving out energy to the mine when the 
demand increases. The load changes take place very rapidly, 
and this booster has been designed to compel the battery to 
follow these changes and so relieve the dynamos of them and 
enable the machines to run at a steady rate of output and 
consequently under economical conditions. "The generating 
station at present contains about 400 kw. in generating plant, 
which may eventually be increased to about 800 kw. 

The storage battery is capab'e of giving out about 1,000 kw. 
at its one hour rating and 1,500 kw. for periods of two or 
three minutes, and of absorbing corresponding amounts when 
charging. To meet the above conditions the booster has been 
wound to give a current of 800 amperes and 160 volts when 
assisting the generating plant in charging the battery and 
2,000 to 3,000 amperes at a voltage of 76 to 100 volts when 
assisting the battery to discharge on to the line. 

The fields of the booster are wound according to the 
Crompton-MacIntosh patent, there being three sets of field 


t 


windings—A, a series winding which carries the total line 
current or a certain proportion of it.; D, a shunt winding con- 
nected across the termina!s of the battery ; and C, a differential 
winding connected between the one'bus bar and the end of the 
battery. Windings A and B are always opposing each other. 
Adjustments are so made that when the capacity of the gene- 
rators running is greater than the demand from the line, the 
excitation from the B shunt coil exceeds that from the A series 
coil and so causes the booster to give the voltage in the right 
direction for charging the battery, but when tho demand from 
the line increases, the excitation of the A series coil becomes 
greater than that from the B shunt coil, overpowers it and 
reverses the direction of the excitation, and the booster so 
assists the battery to discharge. Coil C compensates for any 
variation which there may be in the battery voltage, caused by 
ita state of charge or discharge, and incidentally assists the 
booster in building up its field, and so effects quick reversal or 
change of voltage. The special points about the design and 
construction of the machine are —laminated field magnets to 
allow of rapid voltage variations, the use of auxiliary poles to 
give good commutation and the large commutator strengthened 
by a steel ring shrunk on it in the centre. 

As > test for reversibility the machine was set to give a dis- 
charging current of 2,500 amperes at 75 volts on dead load. 
The current in the A winding was then reduced to zero 
(which would correspond to the whole load being thrown off) 
and in 4} seconds the booster reversed and gave out a charg- 
ing current of 2,000 amperes at 70 volts. If this test had 
been carried out on a storage battery the volts on reversal 
would have risen to about 150 and the current would have 
been about 1,000 amperes. The commutation with fixed brush 
position was found to be so good that the brush shifting gear 
was removed and the rocker permanently fixed. The efficiency 
of the set was 824 per cent. As the booster at full load deals 
with only one-fifth of the battery output the loss attributable 
to it is consequently only 31 per cent., a very low figure con- 
sidering the immense advantage obtained from the system. 


| 


| 


чож! eM 


c rte исз 


General View of Large Crompton Reversible Booster. 


In calculating the yields, 


ene ——̃ NEG iti‘ = 


i ae at 


ollcwance bas teen made for gcc ; vc inte reit tut not for redemption, t Bz aiviaqeuu, 12 e. 


2 
D 153 


SUPPLEMENT (о “ The Electrician," Januarg 11, 1907. 


A NDS 


C. 


ROMPTON & Co., LTD., 


CONTRACTORS FOR 


ELECTRICAL UNDERTAKINGS OF EVERY DESCRIPTION, 


SALISBURY HOUSE, 


LONDON WALL, LONDON, E.C. 


WORKS: ARC WORKS, CHELMSFORD, ESSEX. 


BRANCHES: Birmingham, 


Bristol, Cardiff, Glasgow, Manchester, Newcastle, Calcutta, Madras, Bombay (India), Sydney (N.S.W.), Johannesburg 
AGENCIES: Burmah, Chili 


А . S. Africa). 
» Egypt, Holland, Japan, New Zealand, Spain, Straits Settlements, Western Australia. ae 


SUPPLEMENT to “ The Electrician," January 11, 1907. 


Electric Cravelling Cranes. 


HE electric hoist and crane plays such an 
T important part in the process of manufac- 
ture that considerable interest attaches 
to the design and construction of most modern 
types. The overhead travelling crane has under- 
gone many important changes since the electric 
motor was applied to its operation. It is now 
possible to build cranes of much greater capacity, 
because the power equipment is comparatively 
small and light. Again, the speed at which the 
various movements can be effected extends very 
considerably the sphere and utility of the crane. 
As devices of this character are now absolutely 
indispensable in every branch of engineering, it 
is important that those patterns should be em- 
ployed to which the power equipment has been 
applied in the most efficient manner. Messrs. 
Joseph Adamson & Co., of Hyde, Cheshire, have 
recently sent us illustrations and particulars of 
their cranes and hoisting appliances, which a:e 
typical of the progress made in this particular branch of engi- 
neering work. Their first three motor cranes were put into 
operation over two veara ago, ac'ually November 5, 1904; 
consequently they possess an extensive and valuable experi- 
ence in construction work of this character. We understand 
that they build up all their cranes and winches at their works 
at Hyde, in respect to both the steel girder and plate portions 
and the electrical equipment in all its details. The latter 
extends to the motors, controllers and switch gear, to which 
special attention has been paid. 

We illustrate, in Fig. 1, the arrangements of a 40 ion 
crab for a ladle crane to be used in a steel works. This has 
two barrels arranged to overhang at each side of the girders. 
The hoisting motion is operated by two 60B.H.P. series- 
wound crane motors coupled together through the gearing. 
The position and method of supporting these is clearly 
shown in the illustration. Fitted to the motion are two 
solenoid brakes with V drums on the motor spindles. 


m 

o oe. ap 
3 
" 


-” 


154 


Fig. I. Electric Crab of 40-ton Ladle Crane. 


In addition, there are two mechanical brakes to check the 
speed when lowering. The crab is substantially built of steel 
plates, and the gear wheels are of forged steel with machine- 
cut teeth. The hoisting barrels have machine-cut grooves 
for taking the wire rope. The crab is traversed by a 16 B. H. P 
series-wound crane motor operating through spur gear. All 
the motors are designed to withstand heavy overloads, and 
the solenoid brakes have been fitted with air cushions to 
prevent hammering. The ropes and mechanical brakes are 
designed specially to withstand the severe conditions common 
to steel works. 

In Fig. 2 is shown a 5 ton three-motor overhead travelling 
crane erected over the test pit in tho shops at Hyde. This 
view clearly shows the bare wires stretched across the crane 
and also the collectors mounted on the side of the crab. The 
motor for travelling will be noticed to the right of the crab. 
This particular crane is fitted with a 10 B. H. P. series. wound 
hoisting motor, a 6 B. II. P. travelling motor and a 3 B. H. F. 


*-— 


Fig. 2.—View of 5 ton Three-Motor Crane in Position over Test Pit. 
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Fig. 3.—40-ton Three-Motor Overhead Travelling Crane shown over test pit. 


traversing motor. The solenoid brake is fitted to the hoisting 
motor shaft, and the various motors are controlled from a cage 
suspended below the main girders. The test pit over which the 
crane has been placed is arranged to test cranes up to 100 tons 
capacity under all working conditions of load. The travel- 
ling motions are run upon rollers on which the crane is tem- 
porarily erected. A 40 ton ladle crane is illustrated in Fig. 3, 
and this is also shown over the test pit. The main hoist- 
ing motion of this cranc is driven by a 60 B. II. P. series- 
wound motor through gearing and sprocket wheel, over which 
a link chain travels, a special arrangement being fitted under 
the crab and behind the sprocket wheel for housing the chain. 
An auxiliary hoisting motion for a 10 ton auxiliary load is also 
fitted, this being driven by a 32 B. H. P. crane motor. Both 
these hoisting motions are provided with solenoid and mecha- 
nical brakes. The traversing motion is driven by a 10 h. H. P. 
motor. In the centre of the span of the main girders is fixed 
the travelling motor of 25 n.H.P. A feature in the electrical 
equipment is made of over-winding and over-lowering switches 
fitted to both the heavy and light hoisting motions. This 
switch is of simple design and is operated from an extension 
of the barrel sbaft which carries a travelling nut. When this 
nut reaches the end of its travel the switch is thrown out and 
the particular motion is at once brought to a standstill. The 
platforms of this crane are of perforated steel plates, and all the 
gear wheels are of forged steel with machine-cut teeth. As the 


Fig. 4.—Special Form of Electric Hoist. 
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crane must work in close proximity to the 
furnaces and also carry a heavy ladle 
filled with molten metal, special precau- 
tions are needed to protect all parts liable 
to damage from heat. For this reason 
all the motor and controller connections 
are entirely enclosed in iron piping. 


Fig. 4 illustrates a special design of 
electric hoist built to suit cases where the 
weight increases with the height of the 
lift, as with boiler shell riveting. The 
winding barrel is cone shape, and the 
smaller diameter takes up the increased 
weight of the load. By this arrangement 
a more constant torque can be maintained 
on the motor. The barrel is worm-driven 
by a series-wound enclosed motor, and 
brake drums are fitted both to the gear 
and worm shafts. In the case of the 
motor a magnetic brake is fitted to the 
shaft, which is arranged to release when 
current is passing through the motor. The worm used is of 
nickel steel, and the worm wheel has a phosphor bronze rim, both 
these wheels having machine-cut teeth running in an oil-tight 
case. The barrel wheel is of forged steel with machine-cut teeth. 


Fig. 5.— Electrically driven Winch. 


Fig. 5 illustrates an electric winch fitted with two whipping 
drums for general haulage work, the motor being of the 
standard enclosed series wound type coupled direct to the 
worm shaft. The worm is of nickel steel and the worm wheel 
has a phosphor bronze rim, both being machine cut; the whole 
is enclosed in a cast iron oil-tight case. A pinion with cut 
teeth engages into a wheel keye l direct on drum shaft. 

The winch sides are of steel plate, riveted together through 
the bosses, carrying the shaft bearings. A foot lever controls 
a drum brake fitted on the front end of the worm shaft, The 
winch has been designed to be as compact as possible, and is 
specially suited for portable work. 

The coutrollers employed on Messrs. Adamson’s cranes 8e 
cf the circular reversing pattern, and are fitted with a patented 
magnetic blow-out The contacts and fingers are copper 
forgings, which can be quickly replaced from the front of the 
controller without disturbing the connections. The resistances 
are also self-contained within the controller case, as this meth 
obviates long straggling connections. The blow-out has, 80 
we are informed, been tested under the most severe working 
conditions without the least trouble from arcing and burning 
of the contacts being experienced. 
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LONDON: 


Some Electrical 
, Contracts of 1906. 


URING the past year considerable activity has prevailed 
D among electrical manufacturing firms, and numerous 
important contracts for plant and apparatus have becn 
undertaken or brought to completion. We have reccived 
some details of business done, and present the following as of 
considerable interest: 


The British Insulated & Helsby Cables (Ltd.) 

British Insu- inform us that they have completed contracts 
cone (161309 during the year as follows: For the N ortb Metro- 
politan Electric Power Supply and Electric Power 

Distribution Companies, 10,000 volt three-core mains from Stoke 
Newington to Wood Green, Brimsdown to Enfield, Finchley to Hen- 
don, and from Edmonton to the Edison & Swan works at Ponder's 
End. Also a complete low-tension network for Enfield. An order 
has also been received for hi,h and low tension mains for the supply 
of Edmonton. The same company have supplied and laid 10,000 
Volt three core cables for the South Metropolitan Electric Light & 
Power Co. from the Concert Hall, Blackheath, to Catford Bridge, as 
well as high-tension concentric and low:tension concentric cables. In 
addition, E.H.T. cables have been laid for Dublin Corporation (in 
Dublin and Clontarf „as well as four-core low-tension mains. High 
and low-tension mains have been laid for the County of Durham 
Company and the N eweastle Electric Supply Co., the Clyde Valley 
Power Co., the Lancashire United Tramways, and high-tension 
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only for the Charing Cross, Euston & Hampstead, and for the Grea 
Northern, Piccadilly & Brompton Railways. 

Cables have been supplied and laid at Rathmines, and for the 
Jarrow & South Shields Light Railway, Sunderland Corporation, 
Burton-on-Trent Corporation, Coventry Corporation, Hackney 
Council, Birmingham & Midland Tramways Joint Committe». All 
the above cables have been laid on nearly every kind of system 
known in this country. A system of bare copper strip mains has 
been installed for the supply of lighting and power at Clydebank 
Dock, near Glasgow, and about 20 route miles of bare overhead 
distributors, feeders and street lighting wires have been erected for 
the Ebbw Vale Urban District Council. A 20,000 volt pole line is 
in hand for the Cleveland & Durham Co., from Grangetown to 
Guisborough, in addition to some cable work. 

During the year a few of the specialities of the company have 
had a big sale. In particular the “ Prescot ” pillars for distribu. 
tion tystems (see “The Electrician” Industrial Supplement for 
November) made under the Downe & Black patents, the electro- 
lytic meters and the maximum demand indicators made for the 
Mordey-Fricker Meter Co., and the Bates & Peard Annealing 
Furnaces made for the Bates & Peard Co. ; 

When one remembers the usual statement that 

Dick, Kerr British engineers in the electrical industry are 

осона) greatly behind their Continental and American 
neighbours, it is pleasing to turn to the annual survey of work done 
by Messrs Dick, Kerr & Co. (Ltd.), who, in the most tangible 
manuer, are able to show that they can, and ha ve, during the pas 
year, more than preserved their individuality in coping with th 
demands of the home and Colonial markets. 

Both in their manufacturing and contracting departments they 
again report an exceedingly busy year ; large and inclusive contracts 
forelectric tramways, lighting and powerschemes having been secured. 
In the permanent way department no less than 88 miles of single 
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track has been completed, which includes some 28 miles of conduit 
construction carried out for the London County Council (this includes 
the much-discussed line along the Thames Embankment and over 
Westminster Bridge). Among important contracts for permanent 
way and overhead construction complet d this year may be men- 
tioned Croydon and district, Dumbarton, South Shields, Hastings, 
Rochester, Burton and Ashby, Burton Corporation and Middlesex 
County Council, while work is now being carried on at Birming- 
ham, Pontefract and Castleford, and for the Hertford and Middle. 
sex County Councils. Large orders for electric traincars have been 
taken, customers including the following: La Capital Tramways of 
Buenos Ayres, Birmingham Corporation, Anglo Argentine Tram- 
ways, Buenos Ayres and Belgrano Tramways, Johannesburg Muni- 
cipal Council and Portsmouth Corporation. 
In spite of keen competition, a fair share of orders has been booked 
for every class of electrical machinery, the standard designs of 
which are so well known that it is unnecessary for us to enlarge on 
them here, but it is worthy of note that particular attention has 
been given to high.speed machines; in fact, the turbo alternator 
designed by Dick, Kerr & Co is now in operation all over the 
country, orders having been taken in London, Glasgow, Leeds, 
Formby (Lanes ), Bristol, Manchester, Blackpool, Hastings, West 
Ham, and Sydney. The development of the firm's business abroad 
continues to be satisfactory, the Colonial and foreigu orders showing 
considerable increase Inclusive contracts for complete tramway 
equipment and lighting plan- have been completed or are now in 
execution at Caleutta, Tokyo, Bangkok, Sydney, J ohannesburg, 
Buenos Ayres, Porto Alegre, Bahia, Alexandria (Egypt) 


During the past year this company has 
executed an important contract for Dumfries 
Corporation. Under agreement with the Cor- 
poration the company to k over the Council’s 
provisional order for the supply of electricity 
for lighting and power, and contracted for the erection and 
complete equipment of the generating station. Under this con- 
tract two boilers have been provided (by Penman & Co.), of 
the Lancashire type, each capable of evaporating 6,0001b. of 
wager per hour, working at a pressure of 160 lb. per square inch. 
The boilers are fed by a Weir steam pump and a Pearn electric 
pump driven by a Sdvertow ." variable speed motor having a 
speed range of about 4 to 1. The economiser is of Messrs Green's 
standard type The engine room contains two 100 kw. Silver. 
town“ dynamos direct coupled to Belliss & Morcom’s latest type of 
steam engine. In the condensing plant is included an air pump driven 
by a “Silvertown ” variable speed motor, with a speed range of 4 to 1, 
and a circulating pump also direct-coupled to a “ Silvertown” motor 
A 128 cell Chloride battery and a complete dynamo and feeder 
switchboard has also been supplied. Ample pr vision has been 
made for extensions t the plant by building the power house large 
enough to accommodate two additional sets of 200 kw. each. The 
station was opened by tho Provost of Dumfries on December 21st 
and is а typical example of a well-designed and compact electricity 
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works, The company have designed and supervised the erection ot 
the building through its resident engineer, Mr. Lest. 

In addition to having executed various contracts for extensions to 
central stations, the Silvertown Company during the past year 
equipped a new power station for their works at Persan Beaumont, 
France. The generating plant here consists of three Silvertown "- 
Belliss 200 kw. sets, working in conjunction with Körting con- 
densers, one to each engine, each condenser having its own сігеп. 
lating pump, driven by a ‘ Silvertown” motor. The station 18 
built to provide for extensions to double its present capacity. The 
swit:hboard is arranged with generator panels to allow running iu 
parallel with the compound-wound generators, and a number of 
feeder panels from which start the cables distributing the current 
over the factory. There is in addition a small battery with вера. 
rate battery, switchboard and motor-booster, which will be avail- 
able for supplying current for lighting the residence of the works 
manager and' the offices when the main plant is not running. The 
new station will supply current for lighting the works, but the 
greater part of its output will be utilised for driving the machinery 
in the shops, as the existing steam drive is gradually being converted 
to electric drive. | 

The company also executed an important contract for submarine 
cable laying, 1,800 nautical miles of cable being laid for the Com- 
mercial Pacifie Cable Co. between Shanghai and Manila. The 
work was commenced during January, 1906, and was completed at 
the end of July. Toe cable weighed nearly 5,000 tons and was laid 
by the company's cable steamer ** Silvertown,” a vessel remarkable 
for the enormous size of her cable tanks, as may be judged by the 
weight of the cable recently laid. This steamer is capable of 
carrying a cargo of more than 6,800 tons. Submarine cable laying 
forms an important part of tho company's business, another of 
their cable steamers, the Buccaneer,” having been busily engaged 
during the past year in repair work for & number of cable com- 
pavies. | 

Amongst other large contracts in hand during 

J. G. White 1906 by Messrs. J. G. White were numerous large 

се ыш electric tramway installations in South America. 
At Para a mule tramway is being replaced by 40 miles of track 
converted to electric traction. The power-house will supply both 
private and p iblic lighting. The total cost is estimated at £410,000, 
and the work will probably be completed in about 18 months. At 
Montevideo 48 miles of line have just been opened, and another 
40 miles is i1 hand. The power house contains three high-speed 
sets, each of C50 kw. capacity, and additional plant in connection 
with the extensions is now contemplated. At Buenos Ayres the 
existing tramway is operated partly by horse and partly by steam 
traction, and includes the lines of the Buenos Ayres Central Rail- 
way Co. Th> relaying and ballasting of 50 miles of line and the 
construction of 40 miles of extensions north-west is being under- 
taken. The route involves the c-nstruction of several steel bridges 
and a car ferry over the River Plate, by which the railway system 
in the provines of Entre Rios will be connected to Buenos Ayres. 
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From particulars furnished by Siemens Bros. 


Siemens Dynamo Works (Ltd.) considerable activity has 
5 prevailed ia all departments during the past 


year. Large orders for heavy dynamo. electric 
machinery have been executed, many of these inoluding im. 
portant isolated power plants for collieries, factories and in. 
dustrial undertakings generally. Among these we may mention 
the United Alkali Co., to whom two electric winding engines were 
supplied; the Duffryn Rhonda Colliery Co., winding engine and 
1,200kw. motor generator; Pilkington Bros., 1,500 kw. of plant 
and 2, 800 H P. of direct.current motors; Fishguard Harbour, com- 
plete power equipment; J. Summers & Co., cotton spinning mill 
plant and equipment; Clyde Navigation Co., station equipment, 
400 H. P. coal hoists and electric dock cranes. Among the electricity 
supply, tramway and power companies an extensive business ia 
new and additional plant has been done or is now in hand. The 
London County Council, 14.500 kw. motor generators; Shoreditch 
Borough Council, 1,500 kw. turbo-generator; Coventry Corpora- 
tion, two 600 kw. and one 800 kw. alternators; two 1,500 kw. gene- 
rators and motor-generators for Woolwich Arsenal; Newcastle 
Electric Supply Co., two 500 kw. motor generators; Glasgow Cor- 
poration, one 500kw. and three 250 kw. motor-generators. Other 
lar, e orders are for six 5,000 H. p. hydro-electric generators for 
Japan and the equipment of the one-phase motor cars and trailers 
for the Midland Railway Co.'s electrification between Lancaster, 
Morecombe and Heysham. 


The year now closing has been one of excep- 

Stirling Boiler tional activity. In respect of the number of 
Co. (Lta boilers dispatched and orders booked the Stirling 
Boiler Co. (Ltd.), of Motherwell, inform us that this is the most satis- 
factory year they have experienced, and they are fully occupied at the 
present moment with the execution of many large and important 
contracts. Accounts have been opened with many important and 
well-known firms, amongst these being the Blaenavon Co. (Ltd.), 


r 


Cammell Laird & Co. ( Ltd.) and the Barrow Hematite Iron & Steel 
Co. (Ltd.). Repeat orders have been received for boiler plant from 
former customers, and also from municipal and other large electric 
light and power stations, including the County Borough of Grimsby 
the Newcastle & District Electric Lighting Co. (Ltd.), a complete 
boiler house plant for the Neweastle-upon-Tyne Electric Supply Co. 
(Ltd.), being а duplicate of the plant ordered last year, the Shef 
field Corporation Tramways, the Copenhagen electric light station 
and the Corporation of Glasgow. 


Mess в. Willans & Robinson, Rugby, inform us 
PM e gri d.) that they havesecured during 1906 a greater volume 
of work than in any previous 12 months. Orders 
for Willans high speed engines continue to come in satisfactorily up 
to and including units of 500 kw., but above this size of unit business 
is done principally in the Willans-Parsons turbine, The company 
have at present at work or under construction the following tur 
bines: Two sets of 5,000 kw. each, nine sets of 8,000kw. each, 
15 sets of 1,500/2,000 kw. each, and 21 sets of 750/1,000 kw. each. 
In addition, several orders have been booked for unita of 800/500 kw. 
or thereabouts A very long list of the principal turbine orders 
received by the company indicates how extensively this type of 
plant is coming into use. A contract for a 5,000 kw. turbine set for 
Manchester Corporation has just been received. 


In addition to the Willans high-speed engine business and steam 
turbines, the manufacture of surface-condensing plant has been 
very extensively undertaken for use either in connection with 
engines or turbines. There are at present at work or under con- 
struction some 40 sets of this type of plant. Whilst confining their 
sales to the manufactures enumerated above, Messrs. Willans & 
Robinson are also acting as manufacturers in this country of the 
Diesel oil engine for the Diesel Oil Eagine Co., and we understand 
that the volume of work already received in this direction promises 
very favourably for this type of prime mover. 
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EVIEWED from its industrial aspect, electrical engi- 
R neering in 1906 has witnessed many important 
developments. The installation of electric power 

plant has steadily proceeded in all the great industrial 
establishments of the country, not ouly in the shape of 
large extensions to existing plants, but also 
in the form of entirely new equipments. 
‘Both these facts are indicative of the 
weakening of old-time prejudices held by power users 
against the electric motor, rather because it was entirely 
different to anything else than from any tangible objection 
to its employment. In all the great engineering factories 
the principle of the electric drive for all machines is 
accepted without question and acted upon with complete 
confidence. This applies to all new works erected, whether 
within touch of an independent supply of power or not, 
because in the latler event the necessary vencrators are 
usually installed. In many of the older works also elec- 
tric motors are now frequently seen, and more often than 
not by the side of the steam and fnternal combustion 
engines they have displaced. We are safe in saying that 
during the year past the large electric motor—above 50 ll. P., 
say—has been installed in encouraging quantities both on 
alternate and continuous-current circuits. Naturally this 
more general utilisation of electrical energy is exerting a 
marked influence on the conduct of manufacture as a 
whole. Not the least remarkable instance which may be 
cited is that of the shipbuilding industry, especiall ythat con- 
cerned with the construction of battleships. Here the elec- 
tric crane, the portable electric tool and the electric lift each 
and all contribute to the more speedy completion of the 
vessel, without in the least inipairing its general efficiency. 
When our International visitors went through the ship- 
yards on Tyneside in the summer a£ the time of the build- 
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ing of the “ Mauritania” they were more than astonished 
at the rapidity with which the work proceeded, aud at the 
very general employment of electrical energy upon the 
berths and the massive hull. There does not appear to be 
the slightest doubt that this specialised employment of 
clectrically-driven devices in shipyards is influential in 
determining both the size and time of completion of the 
enormous ships, both for commerce and war, which are now 
so successfully constructed by British engineers. Similarly, 
in mining and textile industries the electric motor is win- 
ning its way to recognition as the only really satisfactory 
power agent. Where at one time it was installed for 
subsidiary work only it is now quite the standard practice to 
include the motor as a necessary adjunct to each particular 
machine employed. The winding engine, in particular, is 
to be reckoned among the heavy types of plant which can 
now be satisfactorily operated by the high-capacity electric 
motor, On another page will le found some details of 
contracts already secured in this country for engines of this 
class. With textile machinery the problem of power 
application is even more simple, and the question is one 
rather of the use of smaller motors, either for group or 
individual driving, than of complex conditions of starting 
and stopping the motor. The trade in motors appears to 
have been exceptionally brisk, and should be representa- 
tive of the extent to which industrial power applications are 
proceeding. The many advantages of the electric motor 
ате now hardly dwelt upon to the extent they were, as the 
power user takes these for granted, and is mainly concerned 
with the specific adaptation of the motor to his partieulai 
purpose. 

An instance in question may be taken in the design of 
machine tools. The electrie motor has been long enough 
before the manufacturer in this particular field to admit of 
its being subjected to the most severe trials of moderu 
workshop practice. That it has emerged satisfactorily 
from these tests is now every where evident in the chauges 
which have come over the machine tool. At one time the 
tool was built to conform to the driving methods in vogue 
when shops were operated by steam engines. The fact 
that the electric motor concentrates the power agert on the 
machine itself, however, justifies and almost necessitates 
the incorporation of the motor within the actual structure 
ofthe tool. The designers and builders of machine tools 
must accordingly take into account the special functions 
of the electric motor and its control when undertaking 
tools for operation by individual motors. The flexibility 
of electric driving has also been responsible for the intro- 
duction of certain tools which could not have been built 
under the old conditions of belt drive from a line shaft— 
large planers and boring mills, multiple drills, portable 
slotting and boring machines, rotary facers, &c. To the 
wider employment of the electric motor may also be attri- 
buted the development to so great an extent of the machine 
cut gear and pinion. The latter especially has sprung into 
favour, especially in the form of “silent” pinions, made up 
either of rawhide, fibre, or, in the latest pattern, of pressed 
paper. Unquestionably the electric motor is responsible for 
the rise of the very important branch of industry now engaged 
in the production of these wheels. The belt drive hus its 
sphere of usefulness, but the electric motor is slowly but 
surely superseding it with more direct methods of trans- 
mission. 
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On another page of this issue we deal briefly with & 
few typical examples of the practical application of the 
solenoid switch. The value of this useful 
device is not recognised to the extent 
that it might be, considering the prac- 
tical manner in which its design and construction have been 
undertaken by manufacturers. Taking the motor starter as 
a simple instance, the hand-operated device is usually 
placed as near as possible to the motor to be controlled to 
reduce the cost and complication of cables If distance 
control is required, the hand starter either imposes 
limits on its introduction or discounts it altogether. The 
magnet-operated rheostat steps into the breach, and not 
only does it make the distance control feasible and simple, 
but it cuts out at once the cost of heavy cables, The sole- 
noid switch, as introduced so far, appears to have fulfilled 
regularly and accurately all the demands made upon it. 
The one thing wanting is a wider extension of its undoubted 
utilities. 


The Magnet 
Switch. 


Electricity Supply and its 
Leading Exponents. 


George Henry Cottam, . I. E. E. 


HE subject of the following sketch has been closely 
identified with the development of perhaps the most 
successful of the municipal electricity undertakings in 

this eountry, both from the financial and the engineering 
standpoints. This success has been attained in spite of a 
good deal of “non-statutory " competition. Mr. Cottam has, 
however, other claims to inclusion in the list of men who have 
done in the past, and are still doing, much good work for the 
advancement of the electrical industry. Born in the busy town 
of Walsall, he was educated at the grammar school of his native 
place, and subsequently went to Germany to complete his 
early training. In 1866 he was articled to W. Foster & Co., 
millwrights and engineers of Lincoln, and went through their 
shops and drawing office, passing on in 1872 to the drawing 
office of the well-known John Fowler & Co., of Leeds, where 
in 1875 he had charge of the locomotive department. He was 
subsequently appointed manager to the Tukingmill Foundry 
Co. at Camborne, Cornwall, and was engaged in the construc- 
tion of engines and general mining machinery. In 1882 Mr. 
Cottam commenced the study of electricity, and was soon after- 
wards appointed foreman engineer to Profs. Ayrton and Perry 
and the Faure Electric Accumulator Co., predecessors of the 
Electrical Power Storage Co. In 1883 he went out to Vienna 
as electrical engineer to the Anglo-Austrian B- ush Co., then 
newly registered, and erected an installation of 1,260 16 c.p. 
lamps on the stage of the Vienna Court Opera House. His 
company had, in fact, obtained a contract to light the whole 
of the huge Opera House by electricity, but owing to strenuons 
opposition against “the foreigner” the contract was never 
ratified. Baron Hoffmann, then Intendant to the Emperor of 
Austria, who supervised the drafting of the contract, stipulated 
that, Mr. Cottam, if still in the service of the company, should 
be entrusted with the carrying out of the contract for the 
Anglo-Austrian Brush Co. This would have been at the time 
the largest installation of its kind in the world. He remained 
in charge here for some months before being appointed to super: 
vise and take charge of the Anglo-Austrian Brush Co.'s large 
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exhibit at the Vienna International Electrical Exhibitionin 1883, 
the precursor of the great advance which electric lighting was 
to make in the then immediate future. A good idea of the 
importance of this exhibition in its bearing upon the electrical 
industry can be obtained from The Electrician of that period, 
this journal having sent a special representative to Vienna to 
fully describe the show in all its main features. In 1884 
he superintended the construction and equipment of the elec. 
tricity supply station for Temeswar, Hungary, including 37 
miles of street cables, and we may be permitted to make an 
extract from Engineering of January 30, 1885, dealing with 
the station :—- 

„The works at Temesvar were carried out under the direction of 
Mr. G. H. Cottam, the company’s resident engineer-in-charge, and 
the perfection with which everything has worked from the outset ie 
undoubtedly due to his able management. In a piece of engineering 
like the present, involving the use of very varied appliances not 
often coming under the charge of one man, and including much 
that is novel and untried, unforeseen difficulties crop up at every step. 
The inexperience of workmen and the labour of supervising them 
over 87 miles of streets, added to the distance from the base of 
supplies, are not circumstances calculated to lessen these difficulties 
or to facilitate their solution. That they should have been surmounted 
and the works put into operation without a hitch, is evidence in 
itself of an amount of resource, perseverance, energy and close 
attention to detail on the part of Mr. Cottam for which sufficient 
credit can scarcely be given him." 

Mr. Cottam remained as manager of this station unti] 
the. year 1887. In 1888 he had charge of the electric 
lighting of the Glasgow Exhibition for the Anglo-American 
Brush Co., the plant consisting of engines of over 1,000 H. P., 
27 dynamos, 27 miles of cable, 532 arc and 500 incandescent 
lamps. The success of this large installation will be remem- 
bered by many of our older readers. In 1889 Mr. Cottam 
again travelled to the Continent on behalf of the Brush Com- 
pany ; this time to Spain, where he was engaged on electric 
tramway and lighting work. He afterwards held a high 
position, for a period of 12 months, at the Bankside Station of 
the City of London Electric Lighting Co., on behalf of the 
Brush Company, who were the contractors for this station. 

After this, in those days, exceptional experience, Mr. Cottam 
in June, 1893, was appointed electrical engineer to the Hanley 
Corporation, and superintended the erection and equipment 
of the generating station in that town. He claims to have 
been the first to have made a profit on a high-tension 
municipal station in the first year. He remained at Hanley 
till June, 1895, when he became chief. electrical engineer to 
the Hampstead (London) Vestry, and he has been in command 
of this successful station ever since. 

Like all the metropolitan electricity undertakings, that of 
the Hampstead Council has not been without its ups and downs. 
Supply from the Council's station commenced in 1894, but 
some time before this several attempts, more or less quixotic, 
had been made by small companies to establish the business of 
electricity supply in this district. But Mr. Cottam was soon 
able to show the consumer in this well-favoured area that the 
demand for electric energy was not likely to be adequately met 


. by anything short of a well-equipped and fully-manned or- 


ganisation, and so thedays of semi-private supply in Hampstead 
were speedily numbered. Since 1904 there has been no com- 
petition, and the Council's undertaking has gone on improving 
until, as we have said, it has become a model municipal enter- 
prise. Towards this success the subject of this brief sketch 
has largely contributed. ! 

Mr. Cottam is a life member of the Institution of Electrical 


Engineers, a member of the Incorporated Municipal Electrical 
Association, &c. 
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Solenoid Switches. 


HE solenoid switch 
has made pos- 
sible many im- 
portant applications of 
electric power in indus- 
try and commerce. It 
has given safe control of 
high voltage circuits in 
power houses and sub- 
stations, rapid accelera- 
tion of electric trains, 
speedy operation of lifts, 
hoists and machine tools, 
as well as many special 
forms of motor driving 
peculiar to its employ- 
ment, such as automatic 
pumping, air compressing, &c. The magnet 
switch is as good a substitute for muscular energy 
as can well be conceived, and it can be endowed 
with a species of instinct infinitely more certain 
than the human variety. This fcature alone gives 
it protective properties which can never be in- 
stilled into the average mind which has to do 
with motor starting and stopping. Experience 
has clearly proved that the nearer the approach 
to the automatic in motor control the less liable 
is the machine to damage from careless electrical 
handling. The solenoid switch fursishes just the 
requisite needed to give this result without a 
multitude of complications which would discount 
the value of any other device. 

In various ways the operating magnet can be 
applied to either a switch mechanism or a rheo- 
stat, in both instances providing facilities for @ 

0 


Fig. I. Single Pole Magnet Switch 
(Igranic). 


control from a simple tumbler or other small 
switch. Fig. 1, for example, represents a plain 
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D.stance Cont. ol Panel for Rolling 
Mill Motor, and D.agram of Con- 
nections (Igranic), 


` а solcnoid main switch, such 
as is shown ia Fig. 1, for motor 
starting purposes, in which case 
the closing of the main switch 
automatically cuts in the rhcostat solenoid and starts up the motor. 
A combination of this kind can be mounted on the same basc- 
To ensure that the motor circuit shall not be com pleted 
if for any reason the rheostat docs not return to the off position, an 
electrical “interlock " is provided whereby a lamp resistance is inserted 
in the main switch solenoid circuit as soon as the rheostat arm leaves 
the first stop. Until the arm again short-circuits this resistance by 


magnet (s.p.) switch with carbon contacts, which can be placed 
in any desired position (vertical) and controlled from any 
distance by means of small wires leading to a single switch. 
As a double-pole switch it might be used as a main switch in 
a cellar and operated from, say, the principal's office in a 
large establishment to control the main source of electricity 
supply. When in the “on” position the solenoid remains 
constantly energised and the switch falls by its own weight 
when the magnetic circuit is broken. A solenoid rheostat is 
shown in Fig. 2, the combination of resistance switch and 
frame making up a complete self-starting unit for a direct- 
current motor. The solenoid plunger is attached toa pivoted 
arm, at the long end of which is the sliding contact, and at 
the short end a dashpot to damp the switch movement. At 
the extreme limit of its travel the slider is cut out of circuit 
and a small carbon switch is opened which inserts a lamp 
resistance in the solenoid circuit. This reduces the pull of 
the main magnet, as so much force is not needed to hold 
the switch arm on as is required to move it from the off to the 


on position. This form of switch can be use1 in conjunction with 
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Fig. 3. 


returning to the off position the main switch magnet cannot be 


Fig. 2.— Solenoid Rheostat Starter for D. C. 
Motors (Igrap:c). 
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Lor push button lifts the magnet switch is indispensable, as moved round until the rotor is short-circuited, when 


a combination of single switches and a single rheostat gives all 
the desired elements for complete control of the cage. 


carton switch is opened, which inserts a resistance in the 


Simi- of the governor solenoid. The opening of the main s 


larly a rheostat switch can be used to energise the solenoids of circuit de-energises the governor solenoid, the plun 
separate switches which ent out resistance from the circuit of which falls by its own weight, opening another valve 
a large motor. In this case the single rhcostat woull be too admits pressure to the opposite end of the cylinder and t 
heavy to undertake the complete control, so the function of the causes the resistance to be again inserted in the rotor 


individual resistance point is performed by 
а separate solenoid operated master 
switch. An arrangement of this kind 
is depicted in Fig. 3, which repre- 
sents a large starter built up for controll 
ing a high capacity rolling mill motor. 
The extreme flexibility of such a method 
will be at once evident, while it will also 
be clear that without the solenoid switch 
its application would not be possible. 

The switches mentioned above are all 
suitable for use on continuous-current 
circuits. Fig. 4 depicts a form of solenoid 
starter which can be employed for the 
starting of induction motors. ‘The pane! 
is fitted with an oil switch for the stator 
circuit, a star resistance switch for the 
rotor and a governor solenoid. The first- 
mentioned switch is first closed, and t 
the same moment the governor solenoid 
is energised, and it opens a valve admit- 
ting pressure (either air or water) to a 
small cylinder, the piston of which is 
attached by a connecting rod to the rotor 
resistance switch. This latter is then 


Fig. 4.—Complete Dist ince C-ntrol Panel for Induction Motors 
(Igranic.) 
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Fig. 5 illus- 
trates another 
ty pe of solenoid 
switch and rheo- 
stat mounted on 
insulated base, 
with re i:tance 
frame complete. 
The rheostat sole- 
noid is fitted 
directly with the 
resistance switch 
slider, which rubs 
against horizontal 
contacts at each 
side in its upward 
travel and cuts 
out the armature 
resistance. In its 
on position the 
plunger lifts a 
small switch bar, 
directly above the 
solenoid, which 
cuts in a high resistance with the solenoid circuit, reducing 
the pull on the main magnet. In Fig. 6 a modified 
pattern rheostat is shown with a carbon break main switch 
of the pivoted arm type. With this the operating colenoid 
is placed horizontal and close to the switch hinge, where 
it exerts sufficient pull to draw the arm into the on 
position, The controller pancl shown in Fig. 7 is a combi- 
nation of solenoid switches for a heavy lift motor. At the top 
are the main and reversing switches and the solenoid for ac- 
tuating the resistance switches of the armature circuit. These 
are mounted in a row below the switches just mentioned. 
The reversing solenoids are, of course, “selected” by the 
switch in the lift itself. At the bottom of the panel on the 
right is a speed regulating solenoid rheostat and on tho loft a 
magnet switch which brings into circuit the electric brake, the 
armature being 
short-circuited 
through a resis- 
tance. The revers- 
ing switches are 
absolutely inter- 
locked so as to ob- 
viate all risk of 
short-circuits. 

In the case of 
an automatically- 
controlled electri- 
cally-driven hy- 
draulie pump, the 
method of opera- 
tion would be 
somewhat as fol- 
lows: Assuming 


Fig. 5.— D:rect-Acting Solenoid Rheostat and 
Magnet Switch. (Geipel & Lange.) 


Fig. 6. - Soleno'd Rheostat and Main Switch. 
(Geipel & Lange.) 
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that the accumulator ram is at the top of its travel and it 
begins to fall, when it has fallen a certain amount a limit- 
ing switch is operated, which c'oses a shunt circuit through 
a solenoid of a solenoid-controlled main switch. The current 
is switched on by this means, and the motor starter— 
which has no off point—starts the motor with all resist- 
ance in. This starter is of the worm-geared type, and a 
worm shaft is driven by mcans of a rope from the motor. 


Fig. 7.— Complete Control 
Panel with Switches and 
Rheostat for Heavy Lift 
Motor. (Geipel & Lange), 


As soon as the motor staits up it travels the starter arm 
slowly сс:о:в the contacts, gradually cutting out resistance, 
a'd when the arm is against the no-voltage coil a solenoid in 
the starter drops the worm out of gear with the rack on the 
starting lever. As soon as tho ram rises again beyond a certain 
limit tle limit switch is knocked off and the double-pole switch 
opened, the starter arm falling back again into the starting 
position. A similar arrangement is also made with a solenoid- 
controlled starter, which starts up the motor automatically, 
but instead of the starter being actuated by a motor it is 
actuated by a solenoid. 
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The foregoing text and illustrations merely outline the 
possibilities of solenoid switch gear for motor starters, as its 
application is already becoming more varied in practical use. 
For high- voltage work with small switches the pull magnet is 
a'so found very useful. Figs. 8 and 9 show a form of oil 
switch (with tank removed) in which the pull magnet is 
utilised for closing the switch, the solenoid acting on a plunger 
suspended from the switch lever. When on the switch is held 
in by a toggle joint, the solenoid being cut out of circuit. 
The toggle joint is broken by a hammer, which is released by 
another solenoid, and the switch parts then fall to the off 
position by their own weight. A small switch actuated by the 


Fig. 8.—H.T. Magaet-operated O.1 Switch, shown open. 
| (British Westinghouse.) 
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Fig. 9.— H. T. Magnet operated Oil Switch, shown closed. 
(British Westinghouse.) 


main lever closes a lamp circuit on the control panel, and by 
lighting one of two coloured lights indicates the exact position 
of the switch. 

Considered generally, the solenoid switch has proved an 
invaluable adjunct to controlling devices for most electrical 
purposes, and has fully justified the confidence placed in it as 
a thoroughly reliable accessory on all kinds of power circuits. 

It has been rapidly taken up since its introduction and the 
limits of its application are not yet reached. By the addition 
of such accessories as time limit devices and relays a combina- 
tion of solenoid contro'led apparatus can be made to function 
automatically and with certain industrial processes a great 
amount of labour by this means can be saved. The arrange- 
ment has the enormous advantage of being immune from those 
errors which must always be reckoned with where the human 
element is introduced. 
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Dotes on Electric heating. 


HE present season, so far as it has gone, has been a good 
one for electric heating in general, in consequence of 
the cheap rates for current which came into force at 

the beginning of last year, and which were just making their 
effects felt in the autumn. Manufacturers have been to the 
fore with new goods, and the latest form of stove is one which 
aims at direct air heating. Taking the raising of the tempera- 
ture of the room as the ultimate desideratum of a'l heating, 
Messrs. O. C. Hawkes (Ltd.), 69 and 70, Aldersgate st., London, 
E.C., and Globe Works, Birmingham, have bronght out a 
patent induced-draught atove, which, we uoderstand, is selling 
well, in which the air of the room is perpetually sucked 
through the stove and circulated, the temperature in the in- 
terior being kept up to from 400°F. to 600°F. The air is thus 
efficiently warmed, and, in addition, further advantage is 
aken of the heating effect of the current to sterilise the air. 
It is well known that no bacteria can exist (at any rate for 
ffec tive attack) at such a temperature as that named, and the 
hygienic effects of this point are important. 


The utilisation of radiant heat as a heating agent is now 
familiar. By radiant heat is usually meant the undulatory 
motion which is transmitted through the ether, as distinct 
from the motion of conduction imparted by the contact of the 
heated body with a cool one. Every heated body, whether 
luminous or not, gives off heat by these two processes. The 
patent induced-draught stove claims to. intercept the ether 
waves in the stove, thus converting practically the whole of the 
heat energy into available heat for raising the temperature of 
the air. Where the radiant heat is allowed t» escape it is 
projected aeross the room, and, impinging upon the walls or 
furniture, and other objec's which it heate. It is stated that 
a high efficiency can be procured where this process is lept 
under control in a properly-arrange receptacle. 

It is commonly stated that a certain amount of current 
must and does give off a certain quantity of heat under all 
conditions. This is 
perfectly true, but 
quantity of heat is 
not the only factor 
to be considered. 
As regards effec- 
tiveness of action, 
temperature is the 
cardinal point, as the 
rate of dissipation 
of heat depends on 
the difference of 
temperature be- 
tween the heating 
agent and the ex. 
ternal air. Most 
people would prefer 
10ft. of wire kept 
at red-heat to a 
mile of wire kept 
at a low tempera- 
ture for use as a 
stove, although the 


* 


Electrically-heated Drying Table for damp papers, 
cloth, &c, 


quently all heating experts have aimed, since the earliest form 
of Crompton heater, at getting the greatest possible current 
density in the smallest possible amount of wire, and in 
order to achieve this the wires have usually been pro- 
tected from the oxidising effects of the atmosphere in some 
manner. By their patent induced draught, Messrs. O. C. 
Hawkes are able to secure this current-density without bury- 
ing the wires, since the heat is rushed away from the wires by 
the swift current of air as soon as generated. In this way the 
greatest possible rapidity of action is secured, and a most- 
efficient stove is the result. The catalogue of these stoves will 
interest contractors and 
central statiun men, as the 
subject has evidently re- 
ceived very careful atten. 
tion, and the selection of 
designs is such that any 
conditions can be suited 
from the standard patterns. 

We note also that elec- 
tric heating has received 
the wsthetic consideration 
it deserves, and the most 
artistically-furnished rooms 
can be provided with stoves 
to match their furniture. 
A condensed form of the 
list, in the shape of a 
four-page pamphlet, is also 
issued. Tastefully printed 
on art paper, it will be very 
useful to central station 
engineers who are now 
taking up publications of 
this kind, and others to 


а amount of heat whom the distribution of Рд 
XL Induced-draught Stove, '* Versailles” energy might be literature is a necessiry XI. Induced-dtiuglt Stove, “ Long: 
pattern. А the same. Conse. adjunet to business. champ“ falten. 
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Dotes and Observations. 


III.—Sheer Reciprocation. 


“ Rotary motion be hanged!" he shouted. “ You talk as if I was 
born yesterday. I have had a push and pull’ engine, as you call it, 
these 20 years, and it has given me every satisfaction.” 

I was paying my tenth call on Mr. Z———, in a new district of the 
T—— Power Company into which overhead mains had recently 
been run. Z—— was driving a small flour mill with a 50H P. 
steam engine which Noah himself might have specified. I had 
reserved what I thought to ba my most telling arguments until this 
visit, having previously nursed the old chap's irascible temperament 
with unusual care. 

We had regularly abused each other at every meeting, and I had 
always gone empty away, though inwardly fuming. 

" Now look here,” he blared, “do you mean to tell me you can 
run my grinding stones with this rotary motion as you talks about, 
what comes out of an iron box with wires leading into it? 

“ You can do that and a lot more,” I answered with zest. ** Where 
yout boiler and engine now stand you will get in another large pair 
of stones and have room for a brand new set of rolls. There, in that 
corner." 

We went across to the engine and stood watching its lanky con- 
necting rods flinging ceaselessly round. It was a very antiquated 
Vertical cylinder machine with two side connecting rods coupled to 
a crank shaft directly overhead and a flywheel w. ich looked every 
moment as if it must scrape the whitewashed wall. 

" Tha:'s what I calls poetic movement,” he jerked out with some 
show of pride; “ and you want to talk to me about some new-fangled 
rotary motion.” | 

Tes,“ I replied, “ just the same as you are getting up there,” 
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pointing to the flywheel, “ but without the pull and shove depart- 
ment which you keep going down here. This engine is a combine 
of motions, first reciprocating and then rotating. The second 
being the result of the first, you are clearly in want of rotary motion 
for your work here. Is that not so? ” 

„What's that to do with this steam engine?“ 

“Just this. You can't drive your machinery here with a plain 
reciprocating motion alone, so you find it necessary to provide the 
rotary motion, which you mus: have, secondhand. Hence this 
clanking contraption.” . 

Н: opened his lips to speak, but said nothing. 

“ А rotary power agent," I continued, will help you cut out the 
crank, piston and'connecting rod and get direct to the motion you 
exactly want." 

Then do you squash the cranks and pistons and things inside 
this rotating motor you talk so much about? he ventured. | 

„We have nothing of the kind inside an electric motor, There 
is merely a revolving barrel-like affair, running in bearings, to 
which the pulley ia fastened." | 


" How does the thing go round ? " 
It would take me best part of a week to explain. You're mainly 


concerned with the fact that the output of this mill willgo up 50 per 
cent. if that old steam engine comes out and half а dozen small 
motors take its place. It's no good being obstinately affectionate 
for the poetic motion of the thing. You've changed a lot in the six 
months I have been calling on you, if you're not still in business to 


make money.” 


„Well?“ 
* Well, my dear sir, just drop sentiment and talk common 


sense,“ I replied, not without annoyance, “ For twelve solid months 
you’ve complained about wanting to increase your output, and 
now you sling poetry at me. When shall I order those motors ? "' 

" How many pairs of stones did you say in place of the ‘old 
hundredth ’ ? ” he inquired by way of reply. 
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“ One pair and a set of rolls,” I said, and you will get more out 
of the present plant. 

“ How much?” 

“ Roughly, another 25 per cent.“ 

There was a very long pause, during which I said nothing. 

4 Looks as if that confounded rotary of yours will have to go in,” 


he said at last. mE uM 
Icurveted down the street with his order, as no other kind of 


motion quite fitted the conquest. 


Z—— is now rotary mad and can talk nothing else. 
zs | d W. E. W. 


Che Prescot Welder. 


ELDING by electricity is capable of producing such 
astonishing results that it has revolutionised many 
manufacturing operations. Although there may 

have been some disappointing experiences, due chiefly to the 
injudicious selection of methods and machines for the particular 
work in hand, reliable and most satisfactory results can now bo 
obtained, not only in electrically welding iron and steel, but 
also copper, brass and many other metals andalloys. Highly 
skilled labour is no longer required, the rate of production is 
enormously increased, the net result being that more reliable 
work can be turned out at a fraction of the previous cost. The 
system adopted and the machines employed must, 
however, be suitable for the particular class of 
work required to be dore. 

With the system adopted in the Prescot welders, | 
made by the British Insulated & Helsby Cables 
(Ltd.), an alternating-current dynamo is used, 
which is connected through switches to the primary 
coil of a transformer. The secondary coil consists 
of a single convolution terminating externally in 
two massive clamps which grip the two rods 
required to be welded together (sce illustration). 
When the switches are closed the gencrator sup- 
plies a current of moderate strength at a pressure 
of say 100 volts to the primary coil of the trans- 
former. This current is transformed into a current 
of very low voltage, but very great strength, in 
the secondary coil, and this heavy current flows 
across the junction of the two pieces required to 
be welded, their ends being kept in contact 
under: moderate pressure. The electrical resis- 
tance in the secondary circuit being practically 
all located at the two end surfaces, thus kept 
in contact, all the heat is developed at those 
surfaces—that is to say, just where tho weld 
is required to be made ; and the resulting increase 
in temperature, by further increasing the electrical 
resistance at this point, adds to the desired 
effect. A device is provided for regulating the 
pressure between the ends of the rods, since 
this pressure must be made to suit the size of the 
rods and the plasticity of the metal at its correct 
welding temperature, After a few seconds the 
metal begins to flow and the rods become perfectly 
united, the metal bulging out slightly round the 
joint, and at this stage t'e current is cut off by 
the switch seen in the front of the illustration. 
Tho joint can readily be trimmed down to the 
correct. size by filing or by an emery wheel. 
Appliances can be supplied for regulating the . 


> ìn calculating ihe yields, 


pressure between the ends of the rods and for cutting off the 
current automatically at the right moment. 

In cases where suitable electric power is not available, a 
special self-exciting alternating current generator is supplied 


which can be driven from shafting at any convenient position 


in the works, or by any other available source of power. This 
generator need not be near the welder. The size of the gene- 
rator varies with the work required to be done, but the 
largest machine likely to be used is one with an output of 
8 Kw. (say 13 H.P.). This is a four. pole self-exciting machine, 
the speed being 1,500 revs. per min., giving 100 volts at 50 
alternations per second. This generator will supply power to 
several welders, as each welder is only taking power from the 
generator at intervals of a few seconds. If electrical power is 
already available, but not in a form suitable for direct use on 
the welder, either a static transformer or a motor-transformer 
capable of convertiug the current into the form required can 
be furnished. A speciully designed switchboard can also be 


supplied, including an ammeter, voltmeter, double pole switch 


and fuses, and also a regulating resistance for varying the 
voltage of the generator to suit different classes of work. 

The company inform us that their experience shows that not 
only can they weld copper, brass and other metals and dlloys 
which are unweldable by any other process, but that in the 
case of iron and steel an unskilled man, or youth, can, after a 
few hour's practice, produce welds far superior to those tu · ned 
out by a highly skilled smith. 


c 


The Prescot Welder in Use No, 6 Patte n; weight 320 lbs., 60 welds per hour in 


copper wire 0°400 in. diameter. 
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The type shown is a 25 ampere 500 volt size. A quick break 

Push Switches. action is provided and сеси sparking tips are alio furnished 
NEW push button switch has recently been placed on The cover is normally locked in position and only the handle 

the market by the Hart Manufacturing Co., of 25, projects from the case, so that there is no risk of shock from 
Víctoria-street, Westminster, S.W. It has a rapid contact with live parta. The insulation of the conducting 
action, and in the single-pole switch there is a double break, parts has received special attention, and the idea of supply Ing 
in the double-pole a quadruple break. The mechanism is of а serviceable strong switch appears to have been well carried out. 


| case-hardened and tempered steel, with insulation of India 
М7 sheet mica and contacts of genuine phosphor bronze. In addi- 
tion, the base is made of vitrified porcelain, which is moisture- 
proof, and. as it is much smaller in diameter than the base of 

the former type of push button switch, it admits of its being 

tink into the wall with less cutting away. This is a very im- 
portant feature. We аге infsrmed that these switches have 

been recently installed in the Hotel Ritz, Liverpool Cotton 
Exchange, and in two large hotels in Paris. This company 

are also manufacturers of a new type of tramcar switch, which 

has been adopted for exclusive use by the L.C.C. as well as 

by the principal car builders in the United Kingdom. It is in 

very general service on tram lines both in this country and 

upon the Continent, 
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lronclad Switches. 


HE organised distribution of electric power has occa- 
sioned the introduction of a type of main switch of the 

| cast-iron fool-proof variety which will stand any quan- 
tity of rough usage. In factories, shipyards, engineering 
works and all exposed situations the enclosed switch is abso- 
lutely necessary if circuit troubles are to be avoided. We 
illustrate a new pattern of switch just introduced by Reyrolle 
& Co. (Ltd.), Hebburn-on Tyne, which is suitable for power — S ONE 
Purposes, and is made up for one, two or three-phase circuits. Rey:olle Ironclad Power Circuit Switch, 


i 
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Generators. 
Motors. 
Transformers. 
Switchboards. 


G. WUTHRICH, Oswaldestre House, Norfolk St., MN 


STRAND, LONDON, W.C. 


Manager and London Resident Engineer. 


Commercial Development of 
Central Stations 


ENTRAL station engineers in this country are gradually 
waking up to the fact that active steps must be taken to 
secure new business if any kind of a fight is to be made 

against the gas interest. The past year has witnessed a half- 
‘rousing from the indifference which has characterised the actions 

of the average station manager for many 
years past. But the movement, such as it is, 
cannot yet be termed in any way strong. 
It has mainly been marked by the publication of a large 
number of bulletins, pamphlets, leaflets, &c., all more or 
less useful, but none attaining to that level which has 
been reached with the literature issued in the United 
States for the same purpose. It is, perhaps, as well that 
the question of printed matter for popularising the supply 
should have been approached in this promiscuous manner. 
The station engincer will be able the better to judge 
of the value of this method or that, and ultimately will 
select the class of literature best suited to his purpose. There 
are strong indications that the matter of the preparation and 
supply of such publications will not rest with the engineer, 
but with some independent source, whose business it is 
to prepare and issue for distribution this class of litera 
ture. During the year hints have been thrown out 
that some central committee of publicity managers of 
engineering firms should deal with the matter, but 
up to the present nothing definite has been done, though 
there is reason to believe that some steps will be taken 
in this direction. Judging by the attitude adopted both by 
manufacturers and station engineers towards the problem, 
there is little hope of a satisfactory arrangement being arrived 
at during the coming year. Meantime, the gas people 
are making the most of the inverted mantle and suction gas 
plant. 

Exhibitions have been plentiful enough during the year, 
and the'r efficacy is undoubted as a stimulant to new busi- 
ness. The respective values of permanent show rooms and 
irregular exhibitions have yet to be clearly demonstrated. In 
small towns it is difficult to see how permanent show rooms 
can possibly be a success. In a large city the project is 
more hopeful, and in many cases the establishment of these 
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Complete Equipments for Power Cransmission, Distribution and Utilization. 


Isolated Plants. 
Electric Cranes. 
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“ permanent exhibitions,” &c., is justifiable. Still, the “flash 
in the pan " kind of show, when thoroughly done, will leave a 
more lasting impression, such as does an annual exhibition of 
pictures. Speaking generally, however, central station publicity 
is looking up, and the coming year should witness important 
developments. 


Another development, if it may be called 
Manufacturers'such, of the past year has been noticeable in 
кеиш: чү change which has come over the trade 
literature issued by those manufacturera whose products appeal 
to the consumer of electrical energy. Hitherto, published 
catalogues and price lists, more or less elaborately prepared, 
were distributed broadcast to the trade and members of 
the profession. Since the value of the appeal to the actual 
user of electrical apparatus and appliances has been so strongly 
emphasised, the necessity of catering for this demand has arisen. 
There are, of course, two distinct channels to the consumer: 
one by way of the suppliers of electrical energy, and the other 
via the contractors for the apparatus which makes possible the 
we of this energy. The central station engineer and the 


electrical contractor could, of course, co-operate iu this direc- 


tion, and, with the assistance of literature furnished by the 


manufacturer, might “ boost up business. The difficulty here 
is that both manufacturers and contractors are in competition, 


and the station engineer cannot “boom” any partidular make 
of goods by means of the literature of one manufacturing 
firm, because, obviously, his policy must be to encourage 
trade generally. All these obstacles to progress are anno) 
ing, but in the circumstances, as they cannot be Avoided, 
something in the nature of a compromise must ultimately 
be come t». As matters stand the fact that manufacturers 
have realised the importance of co-operating with the 
contractor and station engineer is in itself a distinct 
sign of progress. We are very slow, as a nation, to take up 
with new ideas, but in the present matter it is better that 
careful steps be taken. The temperament of the average 
Britieher does not favour “ combines ” or co-operative develop- 
ment associations, such as spring up and flourish in the United 
States. For this reason an entirely independent policy vill 
doubtless be preserved by electrical manufacturers in en, 
couraging the sale of electiical energy through the medium of 
“ persuasive " literature. The compilation and distribution of 
this kind of printed matter by them should be proceeded vith, 
as it will materially assist in the popularising of electricity 


supply, even though it may not be so efficient as & more con- 


certed plan of campaign. 
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Special Switees. ТАШ BROS. & THOMPSON 


А" of heavy traction main switch has been specially LTD 
maese ELECTRICAL ^ 
——M 


designed by Cecil Hodges & Co. to take the place of 
the ordinary knife type, which in many cases is un- 


ts suitable for heavy currents, The blade of this switch is built 
5 up of a large number of laminations of very thin hard rolled ME E A S U RIN G IN STRUM ENTS 
ts high-conductivity copper. Each lamination makes its own 2 For all Purposes. 


TT 


PORTABLE INSTRUMENTS 


For Direct and Alternating Currents, — 


z А 
S = 


Carbon Break Switch 
for Traction Circuits. 


75 
w А 
es 
individual contact, and no current is passed through the bear- 
ing of the switch. The contacts themselves are adjustable, so 
that the wear of the brushes is taken up by spare liners, which ` * AL aeree] 
can be easily inserted. A carbon break is also fitted, so that 34, Queen Street, LONDON, E.C. 
the contacts are protected against sparking. The switch arm Telephone Nos : 124 & 161 DANK. Telegrams: O. UE LONDON. 
is made of malleable iron, and thereby great mechanical strength 
is combined with the electrical efficiency, - 
A line of combined 
switch-fuses is also made 
by. this firm. This ar- 
rangement is shown in 
the illustration, and it 
will be seen that the 
tubular fuses are 
МЛ mounted on the switch 


arm which carries them 
clear of the fixed con- 
tacts when in the off 
position. The switches 
are made to the require- 
! ments of the Board of 
Pw D Trade and the various 
: = | supply companies and 
leading fire insurance 
offices. Dy their use the 
necessity of D. P.switches 
in iron cases coupled up 
to separate fuse boxes is 
avoided. The iron boxes 
have one inlet and one 
outlet screwed to suit 
the size of conduit being 
used. . Messrs. Cecil 
Hodges are making a 
special feature of switch- h 
board work, and have 
at present à number of 


= i tands both tor nigh | THE BEST ano CHEAPEST ww тн: END. 


a Enclosed Р.Р, Switch Fuse, . and low-tension circuits. 
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Сре "Industrial. Wattmeter. 
— — — — 

SIMPLE and reliable means of measuring the power 
A taken by alternating-current motors is becoming more 

and more important, since, owing to the varying power 
factor, the ordinary ammeter is often of little or no use. To 
meet this demand, Messrs. Everett, Edgenmbe & Co. have 
introduced their“ Industrial“ wattmeter illustrated herewith. 
Ie is constructed on the dynamometer principle, and is con- 
tained in a substantial cast-iron case, which shields the move- 
ment from stray magnetic fields, and renders it impervious to 
the rough treatment which it is likely to receive. It might be 
thought that a cast-iron case would be liable to introduce 
errors in the readings owing to eddy currents, particularly at 
low power factors. That this is not so, however, is made 
clear from the adjoining curve, taken from one plotted at the 
National Physical Laboratory as the result of some tests 


External View of the “ Industrial’ Wattmeter. 


undertaken on a stock instrument. As will be seen, down to 
a power factor as low as 0:2, the error does not exceed 1} per 
cent. of the maximum scale reading, or for all practical pur- 
poses a negligible error. The scale is some 64 in. long, and is 
evenly divided throughout, ғо that low readings can be taken 
with ease. The movement is rendered practically dead-beat 
by means of a pneumatic damper. The extension of alternate- 
current power circuits into the premises of power users is now 
more generally undertaken, and this circumstance will tend to 
stimulate the demand for instruments. It is always preferable 
to have a direct-reading device to place on the power board of 
a consumer, who can always better appreciate an instrument 
with a simple scale than one involving the use of a constant 
and calculations. Nct the least important of the factors con- 
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tributing to the wider employment of electric motors is that 
which simplifies the apparatus on the premises of the user, 
whether ho have only one motor or à number. uw 


Che Electrical Ageing ot flour. 

N electrical process of ageing flour has been undergoing 

practical development for several years past and is now 

in use in a large number of mills both in the United 

States and foreign countries. The process, which is of con- 

siderable industrial interest, consists in bringing flóur in con- 

tact with air which has been previously treated by the passage 
through it of a flaming electrical discharge. i: 

The apparatus for small flour mills(described in a recent issue 
of the Electrical World) consists of a dynamo, an air pump and 
a make-and-break device operated by the same movement as 
the air pump, mounted on one base. The small unit employs 
а 500 volt 15 kw. generator, which can be belted from any 
line shaft in the mill. From the generator is belted a pump 
and the reciprocating movement of the pump operates a make- 
and-break device for obtaining the spark through Which the 
air is passed. Underneath the pump is a large indugtion ecil, 
connceted in series with the 500 volt shunt-wound dynamo. 
When the pump reaches one end of its stroke a temporary 
closing of the circuit takes place between copper electrodes. 
The arc is drawn out until it breaks and a contact is made at 
the other end of the pump stroke, which in turn draws out the 
arc, and so on, there being one flash for each stroke of the 
pump. ‘The ionised air is forced by the pump through a short 
length of rubber hose, and then through metal piping to whatever 
part of the mill it is needed. To bring this ionised air into con- 
tact with the finished product of the mill it is passed through 
reels or agitators through which theflour passesas it comes from 
the mill. The small 13 kw. unit is sufficient for a mill-of 25 to 40 
barrels daily capacity. The current in this flaming discharge 
circuit, as measured by an alternating. current ammeter on thi: 
eize of machine, is found to be only one ampere, although on 
looking at the discharge it might reasonably be supposed that 
the current was of considerably larger volume, It i$ necessary 
to employ specially wound dynamos in order to insulate 
against the high voltage produced by the induction coil. 
The result of this treatment of the flour is not, only its 
whitening or bleaching, but is said to accomplish in a few 
moments the same effects as the ageing of fresh flour by 
storage, which has been practised by millers and warehouse 
men for a long time to better fit the flour for bread, making 
and giving a higher grade product. The result of ageing is 
apparently to render the flour more susceptible to the baking 
ingredients. Flour that has been 
stored will absorb more water, 
bake a loaf of larger volume and 
show an improvement: in every 
way over freshly milled or 
unseasoned flour. The, treatment 
of freshly milled flogr by the 
Alsop process is stated. to accom- 
plish practically the dime result 
as that brought about by ageing. 
It is therefore supposed that the 
elements in the atmosphere which 
change the flour as it is stored 
in the mill or warehouse are the 
same as those produced by this 
flaming discharge of electricity. 
th varying Power F:ctois, А Cee eb oe 
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"T Ч | REMARKABLE TESTIMONY, 
in | | The Publisher of the Bra Buve Book has received from time to time numerous 
we B | testimonials regarding the general completeness and acenracy of the information B 
1 2 * J | | and of the names and addresses whic appear in that publication. 
lv | | One of the latest testimonials to band is a statement by the I.T.E. Electric Co., 1 
spies G of 20, Great Russell.street, London, W.C., to the effect that the company sent out G 
pi | nearly 4,000 trade circulars, addressed from the latt (1906) issue of the Bro BLE 
ae i | Boox, issued at tue beginning of February, and that not one of these circnlara was re- 
ue | | turned through the post as undeliverable. (The testimonial was given in August, 1906.) 

a 77 ү— У р : 
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Straight Cine Lighting and Sign Flashers. 


OR many years past the tubular form of electric glow 
lamp has been very popular, both for domestic and 
trade lighting. Shop windows especially are readily and 

effectively lighted by lamps of this class placed in a suitable 
form of reflector. Public appreciation of an illuminant of this 
kind is evidently very marked, judging by the large number 
of windows and show rooms in which it can be scen, as well 
as by the many types of reflectors used as & backing to the 
tubular lamp. The reflector, in fact, is the chief source cf 
trouble, as it is liable to tarnish or become very dirty. 

The Improved Electric Supplies (Ltd.), Great Newport- 
street, W.C., have recently introduced a novel form of 
reflector for tubular lamps. Our readers. will be familiar 
with the “Improved” electric glow lamp introduced by the 


company some yeats ago, and we understand that, as the out- 


come of a satisfactory experience with the retlecting medium 
adopted in those lamps, they have decided to emp'oy it for 
tubular lighting. 

‘‘Wonderlite,” a length of which is illustrated in Fig. 1, con- 
sists of two ordinary tubular lamps placed end to end in central 
contact holders, and wired either for parallel running on 100 
volts or series running on 200 volts. The holders are supported 
rigidly in a zinc trough provided with any desired form 
of fixing attachment. The reflector, which is the chief feature 
of the device, is comprised of 16 lin. glass tubes arranged 
around the arc of the trough behind the two lamps. The 
interior of the tubes is coated with a special silvering 
medium used for many years with the "Improved" glow 
lamps. After the coating with this the tubes are tightly 
sealed with wax to exclude allair. It is claimed that this 
method effectively protects the reflecting medium from oxidi- 
sition and preserves its brightness. The chanets of condensa- 
tion and dimming of the reflector are also lessened, so we are 
informed, by the fact that the coated surfaces are not backed 
by a solid mass of glass which has a low temperature when 
the lamps are lighted ard mu:t be beated up. When the 
atmosphere is damp this preliminary heating, where thick 
glass is uscd, will give rise to moisture which settles on the 
outside ard dims the reflector for a time. With the coated 
glass tubes adopted іп “ Wondeilite" this objection is absent, 
28 the reflecting surfaces quickly take up the heat of the lamp 
and follow more closely its rise in temperature. From tests 
made for illumination with the lamps and reflector the candle- 
power measured at the maximum angle of light is 85 c.p. per 
16 c.p. lamp, cr 170c.p. per 18 in. length of “ Wonderlite.” 
The lengths of trough can be suitably joined together, and 
any desired continuous length can by this means be built up. 
We are informed that numerous installations of the system 
have been made in various parts of the country, notably at 
the Corn Exchange, Glasgow, where the price boards are 
illuminated. A quantity has also been supplied to the Cape. 

The tubular lamps made up to form what is termed 
“ Piksherlite " are similar to those used in the foregoing, but 
are mounted in a slightly different way and backed with a 
modified form of reflector. Fig. 2 depicts a unit length of 
this, which contains two lamps superposed in central contact 
holders. The support for these holders is a small brass tube to 
which small lugs are attached for the lamp- holders. This tube 
serves to carry the leading in wires to the lamps. It is screwed 
at both ends so that any number of units «an be attached to 
make up the length required. The tubular Jamps themselves 


are made to act as the support- 
ing medium for the reflector, 
which consists of silver 
nitrate deposited on one half 
of the tube. The effect 
produced is similar to that 
obtained with the Improved" 
glow lamps already menticned. 
The supporting tube with 
this form is rigidly fixed, and 
the reflected light can be 
turned in any desired direction 
by simply turning tbe lamp 
in its socket. The reflected 
light measured at the maximum 
angle is said to be 75 c.p. per 
lamp, or 150 C. p. for the two 
lamps.. The same form of 
lamp can be silvered over its 
entire surface with the excep- 
tion of a narrow slit through 
which the light can be made 
to pass. Lamps treated in this 
way are suitable for special 
work in which a beam of light 
is to be focussed on any par- 
ticular object. 

The same company is also 
exploiting flashers for electric 
signs. A somewhat novel pat- 
tera is included among these. It 
is made up for controlling 6, 17, 
Fig. 2. or 24 lamps, which are lighted 
““Wonderlite.”  “ Piksherlite2? UP consecutively. The operat- 

ing device is a double coil 
magnet, resembling that used for electric bells, which attracts 
an armature having a special ratchet motion attached to It 
This actuates a spnr wheel carrying a contact spring, which 1s 
pressed against fixed pillars arranged round the diameter 
swept by the wheel. The moving spring, which is part of the 
circuit, therefore acts as a revolving switch, which closes the 
various lamp circuits represented by the fixed contact pillars. 

The rate at which the circuits are closed is governed by the 
insertion of more or less resistance in the bell magnet circuit. 
This is done very simply by the use of an ordinary lamp 
in a bayonet socket holder mounted on the same base as the 
flasher mechanism.. From an inspection of the device we 
gathered that it is likely to be a useful medium between the 
thermostat type of flasher and the motor-driven contact 
device. Wo underst.nd that it is being marketed at а figure 
which should encourage its use. Comparing it with a thermo- 
stat it has the advantage of being positive in action, aud it 
also gives a regular time interval be:ween the flashes. —— 

In conjunction with these flashers an effective box siga ? 
made by the company. It is a day aud night sign, and соп 
prises a large mirror, upon which some “ catch line is painted. 
In daylight this is boldly apparent, and at night when à lamp 
behind the mirror is lighted, some picture or coloured lettering 
is brought strongly into relief throngh the glass. A very col” 
plete range of illuminating devices for shop window lighting 
is also kept regularly in stock by the company, who have 
specialised in this direction for some time past. 


> In calculating the yields, s)icwance has been made for accruce MTETEL rut not ша RR 


= B ins qus — — — t 
—À— — — Zr — HÀ 2 Tk es. S Т " 


2 — 


{ 


- 


179 
Index to Advertisers, 

Armorduct Mfg. Co. . . . РЕ — twee: 58 16 
British Engine, Boiler & Klectrical Insurance (10. FFC 

Consolidated Pneumatic Tool Co., Ltd. . e. 199 
Crompton & Co., Ltd FC се 153 
Davidson & Co.. Lid. 0 X NEAN НЕА 157 
Dugdill (J.) & Со. . eere наанаа КОС 169 
Edison & Swan United Klectric Light Co., Id. 175 
Electric Construction Co., Ltd—— . . 165 
Elie « x reni Dc DET E 159 
Everett, Edgcumbe & Co., Ltd——— . . ruere 149 
Evershed & Vignoles, Lid 3Jß3J)3ß ĩ ñ . NK A ЧЕСИ 147 
Kamit, 15 00 Feed Water, / Н A 8 . 155 
, ß HT Tn За Ша» 171 
ы аз (0. f ee E 162-3 
Henley's (W. T.) Telegraph Works Co., L te 158 
таса n Gutta Percha & Telegr. iph Works Co., I 180 
iI VA . ðè y —7 151 
Maschinenfabrik Oerlikon Wümme covsexS Fev vac russe es 170 
Nalder Bros. & Thompson, // ü ³ A eens 175 
Penrose (A. W.) & Co.. ‚К ЙК .. e адды: 161 
Reason Mfg. Cos lr „ 150 
Reyrolle & Co.. Ltd. — C 3 NES . 155 
Simplex Conduits, II/ И ОР тора CCC 177 
Bun Electrical Co., Ltd ....... „„ 173 
“The Electrician” Printing and Publishing VVV 177 
Union Electric Co., Lt. q . . . —. 167 


Weston Electrical Tnstrument Co. %% ͤ crabe L3 | 


crading Directory. 
Alternators 


Crompton & Co., Salisbury House, London Wall, E. C.; and Chelmsford 153 
MU Construction Co., Ltd., Dashwood House, New Broad-street, 
7 f NN 165 


„London . 180 
werde Oerlikon, Oswaldestre Hou: e, Norfolk- strect, Strand, 


o e КЕЛК LAU 
Boosters 
Lancashire Dynamo & Motor Co., Trafford Park, Manchester — 
Cables and Wires 
Armorduct Mfg. Co., Ltd., Farringdon-avenue, Е.С. ........................ 146 
Cable 8upplies 
Henley's (W. T.) Telegraph Works Co., Blomfield-st., London, E.C. ; 
and at North Woolwich and Gravesend ана. 158 
India Rubber, Gutta Percha & Telegraph Works Co., Ltd., Silver- 
town, E., and 106, Cannon-street, E.C., London e — 18) 
Carbong 
Cromptan & Co., Salisbury House, London Wall, E. C.; олеш он 158 
General Electric Co., Ltd., 71, Queen Victoria-st., London, Е.С.......... — 
Conduits and Accessories- 
Crompton & Co., Salisbury House, London Wall, E.C.; and Chelmsford 153 
General Electric Co., Ltd., Queen Victoria-street, К. C. 3 — 
Simplex Conduits, Lid. үбаттївоп-1але, Birmingham; a 01 20, , Bucklers- 
bury, London, E. (is а. Рея деса e LAT 
Electric Cranes 
Adamson (J. 1 & Co., Hyde, Cheshire eere ie endo tiva Roe eeu oer vn ese 
Perrose (A. W.) & Co., Ltd., 109, Farringdon-road, London, E. C.... 161 
Electric Signs 
General Electric Co., Ltd., 71. Queen Victoria-st., E. C. — 
Improved Electric Supplies Co., Ltd. ,7, Gt. Newport-street, W.C. .. 
Sun Electrical Co., Ltd., Charing Cross- road, Loudon, W.C. ............ 173 
Peed Water Apparatus 
Harris Patent Feed Water, Ltd., 82, Victoria-street, S. W. . . .. . 153 
Fittings for Electric Light 
Dugdill (J.) & Co., Failsworth, near Manchester . . . . . . . . . 169 
Edison & Swan United Electric Т, ight Co., 36-37, Queen-st., Cheapside, 
F/ ͤ .. 8 175 
General Electric C o., | Ltd. „ 71. Queen Victorin- -st., E. C. КККК = 
Sun Eleetrical Co. „Lid., C haring Cross-road, London, W C. B Lia 
Puses and Fuse Boxes ! 
Reyrolle (A.) & Co.. Ltd., Hebburn-on-Tyne................ errem 155 
Globes and Shades 
General Electric Co., btus „ 71, Queen Victoria-st., E.C. .. eT 
Instruments 


British W eatinghouse_ Electric & Mfg. Co. . Building, 
Norfolk-street. Strand, London, W.C. 
Crompton & Co., Salisbury House, I. ondon Wall, Е. G.: K "Chelmsford 153 
Elliott Bros. „Century Works, I ewisham, & 36, Leicester- -sq., London 159 
Everett, Edgcumbe & Co., 87, Victoria street, Westminster, 8. W. dcn 
Collindale Works, Hendon, NAW RR . 149 
Evershed & Vignoles, I. td. „ Acton-laue Works, London, W. ........... 1 147 
India Rubber, Gutta Percha & 1 ti ob Works С o., Ltd., Silver- 
town, E., and 106, Cannon-street, E.C., London 
Nalder Bros. & Thompson, 34, Queen- at rect, Cheapside, London, E.C. 1 
eston Klectrical Instrument Co., Ltd. , Audrey House, kly-place, 


Holborn, endes, ЫЙЫ алайа 151 
ulators 
Henley's (W. T.) Telegraph Works Co.. Blomfield-st., London, E. C.; 
А and at North Woolwich and Gravesend ............- enero eere 158 
ndia Rubher, Gutta Percha & Telegraph Works Co., Ltd., dilver- 
town, E. and 106, Cauuon- street, E. C., Londou . 180 
В Insurance 
ritish Engine, Builer & Electrical Insurance Co., 12, King-street, 
enn é 168 


5 Lamps (Arc and Incandescent) 
rompton & Co. eee House, London Wall, K. C.; and Chelmsford 153 
коп & Swan United Electric Light Co., 36- 37, Queen-s t, Cheapside, 


G d )))) -ͥ˙ 175 
eneral Electric Co., Ltd., 71, Queen Victoria-street, E. C. MIA — 
pon Mfg. g. Co. Ltd Brighton soeieto dn GR 150 

on klectric Co, Ltd. ; Park-street, Southwark, S.E, ..................- . 167 
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Tel. Nos.: 
Works: 
2082 and 3987 тыш : 
Gerrara. ERANT BORON, | 
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Portable Electric Grinder. 


Portable Electric Cools 


DRILLS, 
GRINDERS, 
HOISTS. 
BLOWERS, 


WILL SAVE B2TH LABOUR AND POWER EXPENSE S. 
Machines sent on Crial. 


QENERAL OPFICES: 


Palace Chambers, 9, Bridge St., Westminster, S. W. 


Workshops and showrooms within a few minutes’ walk of the Offices, where 
PNEUMATIC and ELECTRIC TOOLS can be seen in operation. 


Write for particulars— 
SPECIAL CIRCULAR 13. 


Lifts Electric PAGR 
Penrose (A. W.) & Co., Ltd., 109, EST ReaD rene London, E.C....... 161 
Meters (Electrolytic) 
Reason Mfg. Co., Ltd., Brighton. . . . e 150 
Motors (Electric) 


Crompton & Co., Salisbury House, London Wall, E.C.;and Chelmsford 153 
Electric Construction Co., Ltd., Dash wood House, New Broad-st, b. C. 165 


Geuerai Electric Co., Ltd. a Queen Victoria- street, EU — 
India Rubber, Gutta Percha & Telegraph Works Co., Ltd., Sil ver- 
town, E., and 106, Cannon street, E. C., London ........................ 
Laucashire Dynamo& Motor Co., Traifurd lark, Manchester . — 
Union Electric Co., Ltd., Park- street, Southwark, London, S. E. ess. 167 


Publishers (Electrical) 
“ Electriciau " Printing & Publishing Co, Salisbury-ct,Fleet-st,London 177 


Stoves, Electric 
O. C. Hawkes, Ltd., 68-9, Alderagate-street, London, E.C. „und Globe 4 
Works, Birmingham КККК КЕТЕТГО УСЛУ О Va UE 162-3 


Switches and Switchboards 
Crompton & Co., Salisbury House, London Wall, E.C.;and Chelmsford 153 
Edison & swan United Electric Light Co., 36-37, Queen-st, Cheapside, 
London, B.C. ————— q 
Geipel & Lange, Vulcan Works, St, Thomus-street, London, E. C.. 
Hart Mfg. Co., 25, Victoria-street, London, S.W. 
Nalder Bros. &. Thompson, 31, Queen- street, Cheapside, London, E.C. 
heyrolle (A.) & Co., Ltd. , Hebburn- -on- Tyne — TR DU ERN "B6 
Telegraph Eogineers 
Elliott Bros., Century Works, Lewisham, and 36, Leicester-sq.,London 159 
Henley s ( W. T. ) Telegraph Works Co., Blomfield- st., London, E. C.; 


and at North Wool wich and Gravesend 15 
India Rubber, Gutta Percha & Telegraph Works Co., Ltd., Silver- 
town, E., and 106, Caunon-street, E. C., London  ........................ 180 


Tools, Portable Electric. 
Consolidated Pneumatic Tool Co., Palace Chambers, 9, Bridge-street, 
Westminster, S.W 
Turbine Makers 
British Westinghouse Electric & Mfg. Co., Westinghouse Building, 
Norfolk-street, Strand, London, W. C. .. . . .. . . . . . . : · 
Maschinenfabrik Oerlikon, 'Uswaldestre House, Norfolk-street, Strand, if 
W. 
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underground Mains 
Henley's (W. T.) Telegraph Works Co., Blomfield-st., о E. C.; 
and at North Wo clwich and Gravesend CCC 158 
India Rubber, Gutta Percha & Telegraph Works Co., "Ltd., Si 
town, E., and 106, Cannon-street, E.C., London ......... 6... 
Misure Works, 13, Victoria-st., 


Engineers Е 
Davidson & Co., Ltd., Sirocco Engineering 
A Loudon, S. W., and Belfast, Manchester aud Glasgow. . . .. . .. 


Wire (Covered and Uncovered) | 
Henley's (W. T.) Telegraph Works Co., порн аа London) E d 


RM 


d at North Woolwich and Grav esend 
India ‘Rubber Gutta Percha & Telegraph Works Co., Ltd., Silver- 


town, E 
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„ und 106, Cannonestreet, E. C., London 
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These Machines are of sound design. 
and first class workmanship throughs - 
out, durable and efficient. 


Suitable for belt or direct drive for 


all classes of service. 
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DESCRIPTIVE PAMPHLET 
ON APPLICATION. 
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Enclosed Ventilated Type. 
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| India Rubber, Gutta Percha & Telegraph Works Co., 4. 


Head Offices: - Works : 


106, Cannon Street, London, E.C. Silvertown, London, E. 


Telegrams : 


Offices: Silvergray, London." Works: Graysilver, London." 
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NOTES. 
IN another column we give some particulars of the Zircon- 
Wolfram metallic-filament lamp, which is remarkable as being 
the first metallic-filament lamp to be brought out for use on 
high-pressure circuits, such as 200 and 220. volts ; and since 
the candle-power is not unduly high, notwithstanding the 
high pressure, this lamp will no doubt be received by the 
industry with considerable interest. Quite apart from the utility 
ot the lamp, it is of interest because the filament appears to be 
made of an alloy, the two metals, zirconium and tungsten, being 
used.. As indicated in Mr. SWINBURNE'S Paper on “New Incan- 
descent Lamps," read at the Institution of Electrical Engineers 
last week, the prospect of using an alloy for making an efficient 
filament is not Very promising, because the melting point of 
an alloy of two metals is generally lower than the melting 
Point obtainable by using one of the constituents separately. 
Possibly the explanation of the success in this instance may 
be that the filament is not really an alloy, but a zirconide. 


AE this be so, the filament will consist of a definite compound | 


SCIENCE AND FINANCE 


Second Series Weekly 1878. | 


а —.. ..... —U— 


obtainable about the method of manufacture is very meagre, 
as is always the case in matters of this kind, so that it is 
diffieult to do more than hazard an opinion on this point.. 


—— : 


INFORMATION аз to electric furnaces has become somewhat 
scattered, owing to the fact that numerous furnaces have been 
devised in different countries, and investigations of their per- 
formances have been published in a number of different 
journals. In order to bring all the data together into an 
accessible form, we give im this issue the first of a series of 


| articles by Mr. J. B. C. Kersttaw, in which the Héroult, the 


Keller, the Kjellin; the-Stassáho and other furnaces will: be 


| briefly described, and the results obtained from them will be 


discussed. The information given is brought up to date as 
far as possible, and therefore we hope that the articles will 
prove of value to those of our readers who are interested in 
this comparatively new branch of the electrical industry. 


=e 


THE recent trials of the Héroult furnace and process for iron 
smelting ia Canada, and of a similar furnace and process at 
Portland, Ore, U.S.A., in each case under Government auspices, 
seem likely to give rise to an attempt by unscrupulous financiers 
across the Atlantic to exploit the results for company promoting 
pui poses. . The December issue of Electrochemical and Metal- 
lurgical Industry contains some comments upon the promotion 
of the * Black Sand & Gold Recovery Co," of Chicago, which 
has been floated to extract iron and gold from the black iron 
sand deposits of the Pacific coast by electrica! methods.. The 
prospectus of this company states that experimenta carried 
out by Dr..Day, of the United States Geological Survey 
have proved that iron can be extracted from these sands and 
converted into steel at a cost of $12.00 per ton, whereas the 
cost of pig iron on the Pacific coast is now $27.00 рег ton. A 
profit of $15.00 per ton is thus assured to the confiding inves- 
tor. The directors of the Chicago Company are making their 
appeal for funds more directly to a simple and ignorant class 
of investor who are likely to be impressed by the fact that the 

statements contained in the prospectus appear to be endorsed 
by expert and official opinion. 


санте — 


IN the articles now appearing upon “ Electric Furnace 


body, instead of being merely metallic. The information Methods of Iron and Steel Production," the 8 of which 
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will be found in our present issue, it will be shown that only the 
processes and furnaces for refining pig iron and scrap have 
attained a firm industrial footing in the iron and steel industry, 
and that the production of steel or of pig iron from crude ore 
is an application of the electric furnace which is still in the ex- 
perimental stage of its development. It will be unfortunate 
if a company-promoting boom, similar to that which set in in 
the years 1897-1900 in connection with the caleium carbide 
industry should attend the financial development of the elec- 
tric iron and steel industry. Such booms result in great harm 
to the industry upon which they fasten. Sound development 
is checked and wise investment stopped while the boom lasts, 
and the only persons who benefit are the unscrupulous pro- 
moters who pocket the gold. It is of interest to note that it 
was in Chicago that the notorious swindle, based upon the re- 
covery of gold from sea water by electrolysis, was hatched, and 
that the same class of investor was appealed to, with most suc- 
cessful results —for the promoters. 


== 


As to why trolley wires break at the suspension ears ів one of 
those problems which have not been very satisfactorily solved. 
Mr. SHEARDOWN, in his recent Paper at the Local Section of 
the Institution of Electrical Engineers in Dublin on this subject, 
attributed this breakage partly to crystallisation setting in, and 
partly to the damping out at the ears of the vibrations set up 
by the trolley. In our Correspondence columns this week Mr. 
FOURNIER D'ALBE calls attention to the fact that such vibra- 
tions would not be damped, but would be reflected at these 
points of suspension, and that this reflection is important 
because it would give rise to increase of stress at the ears. It 
is quite possible that the doubling of the stress in this way 
may account for some of the mystery surrounding the subject. 


md 


WE have occasionally commented upon the progress of 
publie gas lighting in the City streets and upon what we con- 
sider the unfair treatment given by the Court of Common 
Council to the City of London Electrie Lighting Co. in not 
allowing the company an opportunity of showing what can be 
done with the more modern forms of arc lamp. We are glad 
to note that the company are now to be given an opportunity 
of showing what can be done along a part of Farringdon-street 
and Holborn Viaduct, and it appears that the Charing Cross 
Company are also to be given a chance of competing on equal 
terms with gas lighting. We shall watch future developments 
in this direction with considerable interest. | 


—7 c 


Personal.—Mr. S. Wells, who has been Principal of the 
Battersea Polytechnic since 1894, has accepted the position of 
Director-General of tbe Department of Agriculture and Tech- 
nical Education in Egypt. Previously to coming to Battersea, 
Mr. Wells was senior assistant in the engineering department 
of the University of Leeds. He was the founder of the Junior 
Institution of Engineers, and was for several years its chairman. 


Conductivity of Solutions Exposed to Radio-activity.— Tho 
Bulletin of the Cracow Academy of Sciences contains a descri p- 
tion of a number of measurements, made by M. S. M. Sabat, 
On the conductivity of a large number of, salts in aqueous 
solution during their exposure to the radiation produced by 
0-2 gramme of radium bromide. The conclusion reached is that 
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and 7 per cent. in the case of rigidity. The elastic constants 


first decrease and then increase, as the field becomes greater. 


(3) In 28:74 per cent. Ni, magnetisation increases the elastic 
constants by a small amount. In 50-72 per cent. Ni and 
70:32 per cent. Ni the increase of the elastic constants is re- 
markably large, approaching in amount the change of rigidity 
in nickel. 


Electromagnetic Brakes on Dangerous Inclines.—A new type 
of electromagnetic brake is being used on the electric railway 
between Elberfeld, Cronenfeld and Cronenberg. This line runs 
through hilly country, and there are long lengths of tracks with 
gradients of 1 in 18 to 1 in 10-6. It was recognised that some- 
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will be suitably transforfged and adapted to local and indi- 


515 


.Vidual requirements. An idea of the economic importance of 


the scheme to Bombay may be gathered from the charges it is 
proposed to make to the consumers. Steam fuel of indifferent 
quality costs about 14 rupees, or 18s., per ton. The Bombay 
manutacturer is heavily burdened in comparison with the Lan- 
cashire mill-owner, as a much better quality of coal can be 
obtained in Lancashire at from 7s. to 8s. per ton. The scheme 
provides for the generation of electricity and its delivery to 
the consumers of Bombay at practically 4d. per Board of Trade 
unit. | | 


Obituary.— We regret to record the death of Dr. C. 


thing more than the ordinary hand or electric brake was needed | Liebenow which occurred in Berlin on December 19, 1906. 


in order that a train might not slip or run away on the most 
dangerous incline. At first a rack and pinion wero used, but 
required so many repairs that another method had to be found. 


Underneath the train are placed two electromagnetic brake 


shoes, which can be excited from the motor. Each brake con- 
sists of a cast-steel body with renewable shoes. The coils are 
seven in number, and are enclosed in a brass case, the space 
between this case and the iron cores being filled in with com- 
pound. The poles become saturated when a current of 30 
amperes passes through the coils, and the drawing power of 
each shoe at this current strength is 1,900 kg., or 3,800 kg. for 
each car. The brake shoes work on lengths of flat iron placed 
between the rails. | 


Disturbances on Telephone Lines during Snowstorms.—- 
During the last few winters considerable disturbances have 
been noticed on several Continental telephone lines. Mr. 
Havelik gives an account, in Electrotechnik und Maschinenbau, 
of some of these effects. After a heavy snowstoria sparks 
appeared at the lightning arrestera, the silk covering on some 
of the wires became burnt in places, and the alternating 
current bells began to ring. The 0-5 ampere fuse wires 
were not, however, affected. Communication over the line 
was impossible owing to the loud reports heard iu the 
receiver, but after a short time the phenomena disap- 
peared and conversation could be resumed. Lines equipped 
with carbon lightning arresters suffered in the same manner. 
The cause of these disturbances was put down to snow flakes 
charged with electricity charging the overhead telephone lines 
toaconsideráble voltage. When the pressure reached a certain 
limit a discharge took place by way of the lightning arrester. 
These phenomena were not so noticeable with the less sensitive 
arresters formerly in use, and it was found that earthed induc- 
tion coils entirely prevented their occurrence. | 


"Faraday House Journal"—The January number of this 
journal contains two interesting articles by Faradians. The 
first is on The Transmission of Electrical Energy by Overhead 
E.H.T. Mains.” This article confines itself to systems carried 
out in this country, and comprises a detailed description, in- 
cluding dimensions of conductors,. poles. cross arms, stays, 
insulators, cradles, &c. The second article is on Electrical 
Engineering in Switzerland,” and includes a description of 
the Lucerne-Engelberg power station, and a few notes on 
power transmission and three-phase and ‘single-phase railways. 
Amongst other articles is one on Mr. C. D. Taite, of Salford, 
who has just become manager of the Lancashire Electric 
Power Co. Mr. Taite is president of the Old Students’ Associa- 
tion. The Journal also contains particulars of a number of 
other appointments received by Faradians, which will serve to 
encourage the present students ; and they also receive advice 
m an address by Prof. Karapetoff to some engineering ap- 
Prentices at Cincinnati. The Journal contains a number of 
excellent illustrations, and serves as a link between past and 
present students of Faraday House. 


Electrical Transmission Scheme for Bombay.—The Tribune 
gives particulars of a scheme for utilising the heavy rainfall 
between June and October on the Western Ghauts mountains. 
Dams will be built, and, from the reservoirs so created, water 
will be allowed to flow as required to a power station near 
Khopoli. The electrical energy generated will be raised by 
transformers to & pressure of 45,000 volts, and at this voltage 
will be conducted by overhead transmission lines 43 miles in 
length to receiving stations on Bombay Island, where it 


He was for a time manager of the Accumulatoren-Fabrik 
Aktien-Gesellschaft's physical and chemical laboratories at 
Hagen. He was afterwards transferred to Berlin, where 
he became technical assistant and head of the literary and 
patent section of the same company. He published several 
books and Papers on accumulator and general electrical work 
—е.9 “Тһе Theory of Lead Accumulators,” “A Simple 
Method of Testing Dynamos” and “ Method of Measuring the 
Overall Insulation of Accumulator Batteries.” 

We also regret to state that Sir James Fergusson was killed 
in the recent earthquake in Jamaica. It will be remembered 
that he was Postmaster-General in 1891 when the agreement 
with the National Telephone Co. was concluded. He was a 
director of the National Telephone Co. at the time of his 
death, as well as of several well-known railway and shipping 
companies. 7 

We regret to record the death, on Jan. 15th, of Mr. R. E. 
Brooks, the resident engineer for Messrs. Preece & Cardew 
at the electric lighting and power installation at Pembroke 
Dockyard. 


Repairing by Thermit.—The Street Railway Journal contains 
a description of a method of repairing steel motor and truck 
frames, and also broken lugs from gear cases, by means of 
thermit welding. All of the parts welded were steel castings 
and the results were very satisfactory. The system as adopted 
by the Montreal Street Railway Company is as follows :— 
The ingredients used for making the moulds into which the 
fluid metal is poured are 1 lb. of flour, 10 Ib. of sand and 1-pint 
of molasses. After the core is made it is baked in the oven 
for aboutsix hours. Itisthen taken by the moulder and formed 
into shape to suit the weld. Before pouring the thermit the two 
parts to be welded are thoroughly cleaned and holes are chipped 
througb them at different points, so that the thermit can get 
through and hold them firmly. The parts are then heated to 
a high temperature, after which the moulds are put in place. 
The material used in casting is not pure thermit, but 1 lb. of 
steel turnings are added to every 10 lb. of thermit. During 
the casting process the motor, truck frame, or whatever is to 
be welded, is held rigidly, with the broken part set in position 
so that it cannot move. As the metal cast around the break is 
only a band, which in most cases is about 1 in. wide by 1 in. 
thick, no difficulty has been experienced from shrinkage, and 
it has not been found necessary even to anneal the welded 
part or put it through any similar process. 


Cost of Constructing Electric Tramways.— According to 
L Elettricità, the mean cost of constructing electric tramways 
in Europe is: Lines with Overhead Conductors.—For a standard 
gauge single line, including the superstructure ‘апа electrical 
equipment, the cost is from 49,0U0fr. to 56,000fr. per kilo- 
metre (£8,136 to £3,552 per mile). If a line of horse tramways 
whose superstructure is good is changed to electrical working 
the cost is between 33,000fr. and 40,000fr. per kilometre 
(£2,096 то £2,560 per mile). Conduit Lines.— The cost of con- 
structing a line with underground conductors depends greatly 
on the way in which the road is eee m the depth at 
which the gas and water pipes are fixed. e expenses can 
generally be estimated оен 170,000. and 230, 000fr. 
per kilometre (£10,880 to £14,720 per mile). Lines worked by 
Accumulators.—The mean cost of erecting a line of tramways 
to work by accumulators is about the same as for horse or 
steam traction—i.e., about 30,000fr. per kilometre (£1,920 per 
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. mile). In addition to this an amount of from 8,000fr. to | mental results published by Slaby, 
10,000fr. (£320 to £400) is required for the accumulators. A 
large number of cars must be provided because of having to 
charge the batteries. Surface-contact Lines.—The cost of a 
single line fitted with the Diatto system is about 100,000fr. per 
kilometre (£6,400 per mile), Fora double line 185,000fr. per 


kilometre (£10,240 per mile) should be allowed, 


Electrification of the Brie Railway.—A portion of this rail- 
way, about 34 miles long, lying between Rochester and Avon, 
and also on a branch bet ween Avon and Mount Morris, will 
shortly be worked by electric traction. The equipment is 
interesting on account of its being the first application of the 
single-phase system to a railway using motor cars of the inter- 
urban type. According to the New York Engineering News, 
the power will be supplied by the lines of the N iagara, Lock- 
port & Ontario Power Co., which receives three-phase current 
generated at the new station of the Ontario Power Co. at 
Niagara Falls. The three-phase current will be received at 
60,000 volts by a sub-station, where three 750 kw. trans- 
formers will here convert the 60,000 volt three-phase current 
into 11,000 volt single-phase current, which will be fed directly 
to the trolley wires. The catenary type of overhead trolley 
construction is used. Triple petticoat porcelain insulators 


support the messenger wire. The trolleys make sliding instead 


of rolling contact with the trolley wire. They are raised or 


lowered by a light-jointed framework and are controlled by 


air pressure. Rails of 80 Ib. weight are used, and the bonding of 


them is now nearly completed. The six new motor cars being 
provided for operation on this line are each equipped with 
four 100 H.P. motors, one on each axle ; there is also a trans- 
former on each motor car for lowering the 11,000 volts to the 
relatively low pressure at which the motors are designed to 
operate. The "Westinghouse electro-pneumatic system of 
multiple-unit train control will be used, enabling the cars to 
run at а maximum speed of 50 miles per hour. 


The Jamaica Disaster.— It was hardly likely that so terrible 
а visitation as the earthquake at Jamaica has proved to be 
would have left the telegraph companies serving the island 
unaffected, either in regard to their business or their staffs. 


. We learn that the West India & Panama Telegraph Co. have 


had their Kingston office destroyed, and have had to open a 
new office some miles out of the town. One of the lady 
operators in the company's service is reported missing and 
one of the messengers was badly injured ; Otherwise the 


employees had a most marvellous escape, and we congratulate 


Mr. Neil McLeod and his staff upon this. The company 
received a message yesterday (Thursday) morning (dated 
Wednesday) from their superintendent at St. Thomas as 
follows :— 


famine being imminent, I 


e use of the company's cabl 
steamer * Henry Holmes’ for the purpose of sending relief. stores, Ke. 


The offer has been accepted, and the steamer left for Jamaica 
on Wednesday night with stores and provisions, also a medical 
man and medical necessaries. The“ Henry Holmes is due 


to ta Kingston by Saturday, the distance being about 600 
miles. 


The staff of the Direct West India Cable Co. at Kingston 
had the experience of their office tumbling down about their 
ears, but with the exception of one injured member, all the 
staff are well. The company’s cable was broken by the earth- 
quake, it is thought a short distance from the shore, not very 
far from the beach. Efforts are being made to repair the 
cable locally, and the interruption is not likely to be a ver 
lengthy one. A steamer is at Halifax and will shortly be 
available for the repair in case of necessity. 

The North Atlantic Telegraph Companies notify that mes- 
Sages are accepted for Jamaica at senders’ risk. : 


Slaby's Work on Tuned Wireless Telegraphy. 
number of the Elektrotechnische Zeitschrift (No. 36) Prof Max 
Wien delivered a vigorous attack on Dr. S | 
both experimental and theoretical, and denied that the accepted 


he shows that not only is 
the well-known theory of the coupled sender upheld, but 
also that Slaby’s own equations, based, as Wien says, on 
wrong foundations, lead to inaccurate results. Turning to 
the particular matter of Slaby's calculations and measurements 
of the two wave lengths emitted by a coupled sender, Wien 


shows that in the case of loose coupling the agreement between 


calculation and measurement is only of apparent importance, 
while with close coupling that agreement is in Slaby's publics. 
tions assisted by errors in com putation. Again, the effect of 
the intrinsic error of the Slaby “ multiplying rod" is, as has 
been shown by Drude and Gehrke, much greater than Slaby 
admits ; and thus in all Slaby's measurements of inductance, 
capacity, and wave length—the fundamental magnitudes of ali 
his work—there exists great uncertainty. Further, Slabys 
results on the effect of mistuning the sender, on the distant 
effects of electromagnetic waves, on the frequency factor of 
condensers are, so far as they are new, on the whole more or les 
false, and constitute but little in the way of scientific progress, In 
a later number (42) of the same journal Dr. Slaby replies to his 
critic. In the matter of his experiments corroborating his 
formula for the wave lengths of a coupled sender, he claims 
that Wien has capriciously chosen single values from various 
series of measurements, with fallacious conclusions. As for 
errors in computation, many are accounted for by the use of 
the graphic method of drawing a line through the experimental 
points, and the writer now in turn finds errors in other com- 
putations made by Wien. He asserts that certain large errors 
attributed to the multiplying rod” exist only in his critic’s 
imagination, or are bolstered up by arbitrary and false assump 
tions. Dr. Slaby concludes by declaring that he has never 
posed as a physicist, he being interested solely in the technical 
side of the physics of the whole subject. 
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ARRANGEMENTS FOR THE WEEK. 


FRIDAY, January 18th (to-day). 
INSTITUTION OF MECHANICAL ENGINEERS, 
8 p.m. Meeting at Storey's Gate. Paper on * Lighting of Railway 
Premises, Indoor and Outdoor," by Mr. H. Fowler (adjourned 
discussion). zz 


Rovar INSTITUTION. 
9 p.m. Meeting at Albemarle.street. Lecture on “Fifty Years of 
Explosives,” by Sir Andrew Noble. 
SATURDAY, January 19th, 


Grascow TECHNICAL COLLEGE Screntiric SocIETY. . 
7:30 p.m. Meeting at the Glasgow and West of Scotland Technical 
College, George-street, Glasgow, Paper on ** The Development 
of the Alternating-Current Motor," by Mr. W. B. Hird. 


MANCHESTER STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL 


GINEERS. 
Visit to the Works of Messrs, Dick, Kerr & Co. (Ltd.) at Preston. 
TUESDAY, January 22nd. 

MANCHESTER SECTION ОЕ РНЕ INSTITUTION or ELECTRICAL ENGINEERS. 

7:30 p.m. Meeting at the Physical Laboratory, University of Man- 
chester. Paper оп “ Gas Power Planta," by Mr. С, E. Douglas. 

THURSDAY, January 24th. | 
Instrrution or ELECTRICAL ENGINEERS. 

Sp.m. Meeting at the Institution of Civil Engineers, Great George- 
street, Westminster. Paper оп Investigations on Light Stan- 
dards and the Present Condition of the High-voltage Glow 
Lamp,” by Mr. C. C. Patterson. E DAMM 


LEEDS SECTION or THE INSTITUTION оғ ELECTRICAL ENGINEERS. : 

7:15 p.m. Meeting at the University, Leeds. Paper оп Gas Engines 
and Suction Gas Plants,” by Mr. H. Campbell. 

PRIDAY, January 25th. 
PHTSTICAL Socrery, . i 
5 p. m. Meeting at the Physical Laboratory, Royal College of Science, 
perial Institute-road, South Kensington. Papers on “The 

Strength and Behaviour of Brittle Materials under Combined 
Stress,” by Mr. W. A. Bcoble; and on “ А Spectrophotometer, 
by Mr. F. Twyman. Photographs of “ Eleotrio Sparks” will be 
shown by Mr. K. J. Tarrant. 


MANCHESTER STUDENTS’ SECTION OF THE INSTITUTION oF ELECTRICAL 
ENGINEERS. l 

7:30 p.m. Meeting at the Municipal School of Technology, Man 
chester. Paper on the Adaptability of Electricity to Mines, 
by Mr. E. G. L. Mosley. 

STUDENTS' SECTION OF THE INSTITUTION OF CIVIL ENGINEERS. 

8 p.m. Meeting at Great George-street, Westminster. Paper on 

“ Alternating-current Commutator Motors,” by Mr. C. A. Ablett. 
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ALTERNATING-CURRENT ARMATURE WINDINGS 
AND THEIR CLASSIFICATION. 
BY H. M. HOBART AND A, G. ELLIS. 


(Concluded from page 488.) 


Summary.—The authors first consider the derivation of single-phase 
windings and define the fundamental terms—coil, single-coil, and multi- 
coil; whole-coiled and half-coiled. Then follows a discussion of the 
types of coil (spiral and lap), development of polyphase windings (two- 
phase and three-phase, whole-coiled and half-coiled windings), and the 
number of ranges and divisibility of armature as affected by true three - 
phase and six-phase grouping, together with general conditions for 
various t Consideration is given to short-coil and skew-coil windings, 
wave win and retrogressive wave windings, and their development 
from simple fundamental windings, and parallel connection of armatures. 
A general scheme is given for nomenclature and classification of alterna- 
ting-current windings : (1) Single or polyphase, (2) whole-coiled or half- 
coiled, (8) single-coil or multi-coil, (4) uni-slot or polyslot, (5) spiral, lap, 
or wave-winding. The articles conclude with rules for Y and A connec- 
tion of three-phase windings, and the application of a nomenclature 
scheme showing the properties of a winding completely defined by its title. 


Scheme for Standard Nomenclature.— Figs. 81, 32 and 33 
illustrate a systematic scheme of nomenclature for single and 


One-Phase 


Whole 
| Spiran |] Lap | 


Single Coil. 


i 
о 
2 
a 
s 
& 


Triple Coil 
о 
— . 


Fra. 31. 


Whole Coiled. 


. Single Coil 


Doublo Coil 


LN j S j м 


С. 


Triple Coil 


Sh! v]. S 
— . PA 


Half Coiled. Whole Coiled. Half Coiled. 


If the conductors on one side of the coil lie in only one slot 
we designate the coil a single coil." If they are spread over 
two slots the coil is a “double coil.” If over three slots a 
* triple coil,” and so on. 

In the top row of windings—i.c., those marked a and g in 
Figs. 81, 32, and 33, the coils are “single coil," as marked at 
the left-hand side of the row. 

In the second row—i.e., those marked b, е, h and m in 
Figs. 31, 32 and 33, the coils are “double coil"—tbhat is, the 
coil consists of two parts in separate slots. , 

In the third row—i.e., с, f, k and n—they are “triple coil,’ 
—that is, in three parts—the conductors on each side of the 
coil being distributed in three slots. 

In Fig. 31, which relates only to single-phase windings, we 
have shown the outline of the slots, but in Figs. 32 and 33, 
where there are twice and three times the number of slots in 
the corresponding diagrams of Fig. 91 (as Figs. 32 and 83 are 
for two and three phases respectively), we have not indicated 
the slots, but these will be demarcated by the ends of the con- 
ductors. The coils have been distinguished by different 
varieties of lines, thus: full, dotted and chain lines for the 
different phases. | 


Two-Phase 


n. 


Ето. 82. 


Half Coiled. 


Ето. 33. 


poly phase alternating-current windings, and a short description 
ot the diagrama shown in these figures will now summarise the coil,” an 


now explained the terms single coil, „double 
so on, we will explain the other sub-divisions in 


Having 


whole subject, and in so doing we shall state our definitions of | Figs. 31, 32 and 33. 


terms employed. 
this classification by a “ coil ” we designate the group of 
turns subtending one pole, belonging to one phase, irrespective 
of the number of turns. This “ coil " may have its conductors 
concentrated in a single slot on each side, or it may have them 
istributed at each side in two, three or four or more slots. 


to single-phase windings. there 
к hedha vic, я hola coiled " and “half coiled” (as there 
are also in Figs. 32 and 33). 


“single phase,” and is devoted exclusively 


ig. 31 is headed 
Fig qen Under this heading there are two 


The distinction between these two headings will be seen by 


an inspection of any of the windings coming under them. 
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By “whole coiled we denote that the whole system of 
poles is subtended by coils—i e., each pole has 4 coil opposite 
it on the armature, which is the case in all of the windings in 
Fig. 31 a, b, c, e and f. 


In the *'half-coiled " windings, however, only one-half of 


the total number of poles are subtended Ly coils — i e., every 
other pole has a coil opposite it on the armature, every alter- 
nate pole having no coil opposite it. 

This is so in all the windings in Fig. 31 9, h, k, m and n, 
where it will be seen that the portion of the armature oppo- 
site alternate poles is not occupied by coils. 

Similarly in the two-phase windings of Fig 32 the whole- 
coiled windings of Figs. a, ö, c, e and / have two coils for each 
pole—i.e., one сой per phase per pole and the half-coiled wind- 


ings (Figs. 9, h, k. m and n) have two coils subtending every 


alternate pole i e., one coil per phase per pair of poles. | 

Also in the three-phase windings of Fig. 33, the whole-coiled 
windings (Figs. a, 0, c, e and f) have three coils for each pole— 
. e., one coil per phase per pole, and the ha'f-coiled windings, 
Figs. g, h, k, m and n, have three coils subtending every alter- 
nate pole— i.e., оне coil per phase per pair of poles. ` 


Thus, the distinction between the “ whole-coiled” and |. 


* half-coiled " varieties is that the whole-coiled " has one coil 
per phase per pole, while the half-coiled " has one coil per phase 
per pair of poles. Thus for a given number of poles and phases 
the half-coiled winding has one-half the total number of coils 
that the whole-coiled winding would have. 

It is important that this distinction should be quite clear, ав 
in the case of three-phase windings the practicability of luying 
up the ends of the coils in two or three ranges depends on 
whether the winding is half-coiled or whole-coiled. 

In all windings with lap-wound coils the end connectors lie 
up together by reason of the two arms of the V end connectors 
being formed in two separate planes. The question of number 
-of ranges does not enter into lap windings, but only with 
spiral coil windings. 

1. Single-phase spiral-coil windings, whethor whole coiled 
or half coiled, can always be laid up in one range. | 

2. Two-phase spiral-coil windings, whether whole coiled or 
half coiled, can only be laid up in two ranges. 

3. Three-phase windings may be laid up in two or three 
‘ranges, according to the grouping of the coils, and whether the 
winding is whole coiled or half coiled. 

Table A shows the number of ranges for all the spiral-coil 
“windings in Fig. 33, from which the following conclusions may 
be drawn :— 


(a) All the whole-coiled three-phase windings, Figs. a, band c, 
must be three-renge. 

(b) The half сов! windings can be two-range, Figs. g, h 
and k, or three-range, Figs. С, H and K, the possibility of 
three or two ranges depending on the grouping of the coils, 
which will be secu on comparing Figs. и, h and k with G, H and 
K respectively. the latter being strictly six-phase groupings. 

_ The windings in Figs. G, H and K are really grouped as 
-8ix-phase windings, and Figs. 9, h and k are true three-phase 
windings. 

In connectin. up these windings in Y or A fashion the three- 


phase windinzs / h and К are connected up in order according 
to the following 1 ез :— 


Y Connection. 
Connect phise A between Terminal I. and mid point. 
B I 


99 59 77 э? 79 29 99 


37 E C 77 9 III. 97 35 » 
The beginni: , s of the phases are connected each to a machine 
terminal aud ' i: ends connected together at the mid point. 


A Conneclion. 
Connect phase A between Terminals I. and II. 


РИ К e T II. and III. 
» > Ü , „ III. and IV. 
The beginn m of the phases are connected each to a machine 
terminal ani er the end of the preceding phase. 
With the w n . Hand K, when connecting up Y or A 
the above гпі-- oll, except that one of the phases must Бе 


reversed rela::: cl to the others. 
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Table A. 
. phase spiral coil winding. - 
Whole coiled. | Half coiled, 

i i G 3 range 
Single сой.............. 8 rT a 3 range g  2range 
Double coil .................... b 3 range G е 
Triplecoil оозе tho E ENS c 3 range Т ; 2 — 

Table B 
Slots per pole per phase. 
Whole coiled. Half coiled. 
Sing oil „ ONE 2 1 
Dose r aias | 4 2 
Triple со]... оь 6 3 
Qua ) ple coil .................. 8 4 
Table О 
Blots per pole. 
1 phase. | 2 phase. З phase. 

Whole Half Whole Half Whole Hal 

coiled. coiled.!coiled. coiled. coiled. coiled. 
o oes d 1 4 | 2 6 | 3 
Double Ir ce o ts 4 2 8 | 4 12 6 
Triplecoil .......... ое 6 з 12 6 18 9 
Quadruple coil ............ 8 4 , 8 24 | 2 


16 


Figs. 31, 82 and 33 show that the number of slots per pole 
per phase is determined simply by (1) whether the winding is 
single, double or triple coil, and (2) whether it is whole coiled 
or half coiled. | un 

Examination of the numbers of slots in the various windings 
enables us to draw up Table B which shows the number of 
slots per pole per phase for single and polyphase windings. 
For instance, a triple-coil whole-coiled winding (Figs. c and f 
in Figs. 81, 32 and 33) has six slots per pole per phase, but a 
triple-coil half-coiled winding (Figs. Æ and n) has only three 
slots per pole per phase. D. 

In single phase the total number of slots per pole is simply 
the number of slots.per pole per paani and thus in table C 
the number of slots per pole for single-phase windings is cop! 
from Table B. With two-phase windings the total number of 
slots per pole is twice the number of slots per pole- per phase, 
and with three-phase windings three times. н 
to fill up the number of slots per pole in Table C for two an 
three-phase by multiplying the corresponding single-phase 
values by 2 and 3 respectively. 

The windings in Figs. 31, 32 and 33 are shown with n 
kinds of coil—viz., the “ spiral coil” and the “ lap coil. 2 
distinction between these will be seen from Figs. 12А and 1°" 
which show a single coil of each kind. | T 

In the lap coil the “ pitch of the conductors 18 the same tor 
all pairs of conductors connected together; thus the end pe 
ductors at either end of the armature are all the same gize m 
shape and can be made on a single form. This is not poss! e 
with the spiral coil, and these are frequently hand wound. T 

In describing a winding by this nomenclature it may ie 
useful to prefix or suffix the title by the number of slots ре 
pole per phase, thus опе slot (or uni-slot), two-slot, five sio 


Kc., but this term should not be confused with the terms 


siugle-coil, double-coil, &c. d in de- 
It will be seen that there are three factors employe led ot 
termining a winding—viz. (1) whether it 1s whole col Hi Ж 
half coiled; (2) the multiplicity of the:coil, whether ie s 
multi-coil ; (3) the number of slots per pole per phase, W 
uni-slot or poly-slot. i 
It will 1 te appreciated from the relations set 9 5 5 
Table B that any two of the factors determine peur it in 
maining one. Consequently, it would be quite suffiele ге in 
describing a winding to state only two, which is ше e set 
Figs. 31, 32 and 33. In these figures the two factor 


Thus we are able. 
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forth are Nos. 1 and 2, but these figures could have been just 
as well prepared from the basis of factors 1 and 3—i.e , whether 
whole coiled or half coiled, and the number of slots per pole 
per phase. 

AE the system in this article has been evolved from the two 
factors 1 and 2 we have adhered to this designation in studying 
the windings, but it is also desirable to add to the title of each 
winding the factor 3, the number of slots per pole per phase, 
uni-slot, two slot, &c. 


It may be noted that the latter figure is the one employed 


by the designer on the winding for any particular case, and it 
is also more convenient in the case of -wave.windings. 
As an example of the nomenclature which we have out- 


lined, let us consider a winding described as a two-phase, 


whole-coiled double-coil lap winding. This would be the 
winding shown in Fig. 32k, and the number of slots per pole 
per phase must be four, which we have from Table B, a» 4 the 
total number of slots per pole is eight, which wholly gefines 
the winding. The term “four-slot” may be added ʻo tle title 
of the winding. E š 

Or, as another example, take a ћгее-рһа, е h»'£coiled triplo- 
«oil three-slot spiral winding in two rangés. “This must be 
Fig. 33k, as Table A shows that of the two half-coiled triple- 
coil windings, Fig. 33k is two-range, whereas 33K is three-range. 

In describing a three-phase winding there should also be 
added whether it is Y or A connected and also the number 
of poles. 


ELECTBIC FURNACE METHODS OF IRON AND STEEL 
PRODUCTION.—I. 
BY JOHN B. C. KERSHAW. 


Summary.—In these articles, after briefly giving the history of the 
electric furnace aud stating the present position of the industry, the 
author describes the: Héroult, Keller, Kjellin, Stas:ano, Gin, Conley, 
Ruthenberg, Rossi, and Wileon furnaces, and finally deals with the 
question of yields and costs. 


In the year 1879 the late Sir William Siemens, of London, 
patented a crucible form of electric furnace.* In this furnace 
he was able with comparative ease to melt 10kg. of iron or 
steel by aid of the electric current in one hour. Fig. 1 shows 
the general arrangement and design of this earliest crucible 
furnace for steel melting. 

Basing his estimate of cost upon the results obtained: by 
experiments with this furnace, Sir William Siemens claimed 
that the electric furnace method of melting steel might be 
regarded as equal in heating efficiency to a regenerative gas 
furnace, since in each case the ton of steel required the equiva- 
lent of one ton of coal or coke. 

But the electric furnace had other advantages in its favour 
not shared by furnaces using solid or gaseous fuol, chief of 
these being that the atmosphere of the furnace was uncon- 
taminated with products of combustion ; that practically any 
degree of heat could be obtained in the charge of steel within 
the furnace, and that this heat could be easily controlled by 
regulation of the electric current. On these grounds the 
designer of the earliest form of electric crucible furnace, pro- 
phesied that electric heating would become of considerable 
importance in the iron and steel industry of the future. 

Twenty years elapsed before any progress could be reported 
in the direction indicated by the late Sir William Siemens. 
But in the meantime much important work was carried out by 
the brothers Cowles, Hall, Wilson and Acheson in America ; 
by Héroult and Girod in France ; by Borchers and Kiliani in 
Germany, and by de Lavel ia Sweden, bearing upon tbe prac- 
tical application of electric heating in the production of alu- 
minium, calcium carbide, carborundum, graphite, ferro-alloys 
and zinc.  Mois.an's researches, although confined to the 
laboratory, must also be mentioned in this connection, for this 
famous French chemist's work with the electric furnace has 
become of classical value and importance. In these laboratory 
and works trials of the electric furnace much valuable infor- 
mation relating to the use of electricity for heating purposes 
was gained. The best methods of controlling the large cur- 
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* English Patent No. 2,110 of 1879. 


rents used and of arranging the electrodes so as to minimise 
their loss and destruction during the heating of the charge in 
the furnace were also worked out. | 


In 1900 Héroult—who had patented and brought into suc- 


cessful operation in Europe the process of aluminium extrac- 
tion associated with his name about the same time that Hall 
patented and introduced a similar process in America—turned 
his attention to the utilisation of the electric furnace for the 


roduction of special alloys of iron and steel. A large num- 
of trials were made at the works of the Société Electro- 


métallargique Francaise, at Froges and La Praz, in France, 
with vatious forms and designs of furnace, the experience 
gained in 
‘immense service to Héroult in this work. 


he development of the aluminium process being of 
Success attended this carly experimental work of Héroult, 


and from the production of ferro alloys in the electric furnace 
to the manufacture of high-class steels was a natural develop- 


ment of his process. Attempts to smelt iron ore directly by 
aid of electric heat were made about this date but were not 
80 successful, and Héroult from 1901 to 1905 confined himself 
chiefly at La Praz to the production of special steels, using 
scrap and pig iron as the starting point of his process. In this 
same period Stassano in Italy, Keller, Héroult and Gin in 


Automatic regulating 
device for controlling 
the electric arc 


[ 


S 


uw 
2 ee NS 


„72 


2 


А 
S 
Y Li 


S SS 
, 


NN T 


Fie. 1.—Srewen’s ELECTRIC CRUCIBLE FURNACE. 


France, and Kjellin in Sweden, were working along the same 
lines, and each of these electrometallurgists hac attained 
some degree of success in the production of special steels by 
the new method of heating. In America, Ruthenberg, Conley, 
Rossi and Wilson were also experimenting with the applica- 
tions of the electric furnace in the iron and steel industry. 
Early in 1904 these methods had become of sufficient impor- 
tance for the Canadian Government to think it worth while to 
appoint a commission of experts to proceed to Europe to 
examine their working, and the report of this commission, 
published at the end of 1904, attracted much attention from 
metallurgists in all countries. 

The Héroult Steel Furnace is being operated at La Praz and 
Froges in France, at Kortfors in Norway, at Remscheid in 
Germany and at Syracuse in the United States, 1n each case 
the plant being designed for the industrial production of steel 
from pig iron and scrap; while at Sault Sainte Marie, zm 
Canada, experiments have recently been conducted with the 
Héroult furnace for the smelting of iron ore. These experi- 
mental trials were carried out at the expense of the Canadian 
Government under the personal charge of M. Héroult himself, 
and the results obtained are stated to have been of consider- 
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able promise and value as regards the building up of a new 
centre of the iron and steel industries at Sault Sainte Marie 
in Canada. | i | 

The Keller furnace and process for steel production are 
being operated upon an industrial scale at Livet and at 
Kerrousse in France, and a large firm of French steel makers 
(Messrs. J. Holzer & Co.) have decided to give the same pro- 
cess a trial at their works—at Unieux (Loire). This plant is 
to be operated by steam, and will utilise 1,500 н.р. In May, 
1905, it was in course of erection, and by this date it'is 
probably in operation. The Keller furnace for smelting or 
is in use at Livet, but it is not clear whether it is yet workin 
upon a commercial basis. 

The Gin furnace and process are now undergoing trial up: 
an industrial scale at Plettenburg in Westphalia, Germal y, 
but it must be considered doubtful whether this furnace and 
process have yet emerged from the experimental stage of 
their development. 

The Stassano process and furnace first received trial at Rome 
and at Darfo in Northern Italy. These experiments, how- 
ever, exhausted the funds of the promoting syndicate without 
any decided success having been obtained. The furnace and 
process are now receiving further trial at the Royal Arsenal, 
Turin, under government assistance and control. This pro- 
cess also must be regarded as still experimental in character. 

The Kjellin process and furnace have been operated at 
Gysinge in Sweden since 1901 with considerable success, and 


arrangements have been made for the operation of this | 


furnace and process in Switzerland, in the United States and 
in England. 

The Conley, Wilson and Rossi methods of iron and steel 

roduction are still in the experimental stages of their 

ee but possibly these and others may develop into 
Processes of some importance at a later date. The Ruthenberg 
process appears to have failed, judging from the tenour of some 
recent reports upon it. | 

Many thousands of tons of steel and several hundreds of tons 
of iron have been produced by the more successful and prac- 
tical of these new electrical furnace processes since the experi- 
mental trials were commenced in 1900. This fact, taken in 
eonjunction with the extended scale upon which certain of the 
processes are now being worked, rendera it important that iron 
and steel manufacturers should devote some attention to this 
new development of electrometallurgical industry. 


(To be continued.) 
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NEW INCANDESCENT LAMPS.* 


BY J. SWINBURNE, F.R.S. 


Summary.—The author first discusses the factors which enter into the 
problem of producing a high efficiency incandescent lamp. The materials 
available are then considered, together with the methods of producing 
filaments, Finally, particulars are given of each of the metals that may 
claim attention as material suitable for producing metallic filament lamps. 


A little more than a quarter of a century ago several men were 
working out the arc lamp, and inventors were bringing out what they 
called semi-incandescent lamps. People’s ideas were very obscure 
in those days, and much confusion was due to the mis-statement of 
the problem that was really waiting for solution. 

One of the first to understand the real nature of the problem and 
the proper means of solving it was Edison. He realised that high- 
resistance lamps could be worked in variable numbers in parallel on 
constant-pressure circuits. This seems so obvious now that we сап. 
not understand where the difficulty came in; but if you will look up 
the technical Press just before 1880, you will find people’s ideas very 
chaotic. At this stage there were evidently two things necessary for 
distribution : a small lamp, and high pressure. Edison seems to 
have begun with a high pressure especially in view, and Swan, on 
the other hand, studied the small lamp. The curious thing is that 
once platinum was put aside, it was always assumed that carbon 
was the only material possible. Certainly, there were some experi- 
ments on silicon. As silicon is very closely related to carbon, it 
seemed likely that it would make a good filament, but nothing came 
of it. Attempts were also made to coat carbon filaments with 
silicon and with boron. 


Abstract of a Paper read before the Institution of Electrical 
Engineers, January 10th. 


. * в 


It may seem strange that people did not experiment on some of . 


the more refractory metals; but a little consideration will explain 
matters to some extent. The output of lamps was much smaller 


than at present, and therefore the inducement was less. Very little 


was known about the refractory metals, and the measurement of 
high melting points was more or less impossible. 
Apart from these, there was the mechanical difficulty of working 
up the metal into a very fine wire, and now we have to face the 
roblem of makir- ‘he wire sufficiently fine to enable the lamp to 
he used on cireui to 250 volts, notwithstanding low specific 
sistance. Sa: 3 made it possible to make carbon filaments 


finc =з difficulty now being that of mounting the 
me e ‘sion is the same, the pressure varies 
зей ' з cube of the length of the filament. 
е $volt filament is nearly 1:56 times 
зе le | ж Auctor and about two-thirds of the 
di 5 ~ weaker. Weakness is not by any 
n E M »wever. The slow wearing of the 
sun he EN itage difference in the resistance of 
the 2 4 * — ' the pressure available for causing dis- 
charg. . nf t "ho filament to the other. The only 
way the 1 m- fo: daigh pressures, other things being 
equal, is by i o. <> rc dne lamp that is to say, making 
16 instead of *; , п.о on. 
We have t + n engineer clamouring for high 
pressures, and he „er trying to meet his demand, and 


making up to 250 vo't gs. The lamps are naturally worse than 
those made for lower pi wures. | | 

The improvement introduced by Mr. Howell—namely, the heat 
ing of carbon filaments in an electrical furnace to convert them into 
a form of graphite—is really perfecting an old process rather than 
inventing & new one. The effects of high temperature were known 
long ago. Filaments heated electrically without deposition from 
gas were found to be hard and flexible and black, and in some cases 
had about the same resistance hot as cold. They were more durable 
than carbon-coated filaments. The American lamps are probably 
a development of this idea. | 

But as soon as we deal with metal lamps the question of dis- 
tribution comes up again. How are lamp makers to get the metal 
wire so fine that it will take, say, 200 volts? If a carbon lamp of 
200 volts and 16 candles has an efficiency of 0'25 candles per watt, 
it must have a resistance of 625 ohms. But a metal lamp is made 
to work at, say, 0°75 c.p.w., and that means that for 16 candles 
there are only 214 watts. This means a resistance of 1,870, or 
nearly 2,000 ohms, as compared with 625 ohms. There are two 
influences which help the metal lamp, however: the resistance of 
the metal rises considerably with the temperature, as a metal is 
run not very far from its softening point, and the emissivity of 
bright metal is less than carbon, so that to give the same light at 
the same efficiency the wire may be larger. It seems probable, 
however, that bright metal surfaces increase in emissivity as the 
get hot—that is to say, they get blacker as they get hotter, a blac 
body being brighter at a given high temperature than a white bod . 

We thus come upon the weak point of the metallic lamp—it is 
very difficult to make а small lamp of 200 volts. The questions are, 
therefore, whether the higher efficiency of the metal lamp will induce 
us to bring our pressure down to 100 volts or less, on the one hand, 
or whether the metal lamp can be made to take 200 volts or more 


either by further perfection by the use of some sort of transformer, 


or by using larger lamps, say, 50 candles each. People are not likely 
to use lamps in series to any great extent, or to provide low pres- 
sures. The metal lamps may get a certain footing on 100 volt cir- 
cuits. It seems probable, however, that people’s ideas of the value 
of light will alter, and that incandescent gas or large metal lamps 
will soon lead them to use 50 candles as the normal light at each 
point. At the same .ime, the ingenuity which has made metal 
lamps possible seems quite capable of making 200 volt 16 c.p. lamps 
within reasonable time. 

When we come to the question, What metals or compounds are 
available for lamp filaments ? we have to consider the melting point, 
the specific resistance, and the possibility of making the filaments in 
practice. As to the melting point, it has been quite impossible to 
melt many of the metals until the electric furnace came into use; 
but the electric furnace generally deals with the metals in the pre- 
sence of carbon, which probably alters their melting points. But 
apart from that, before the recent development of the study of radia- 
tion, there was no means of measuring such temperatures as the 
fusing point of tungsten, for example. Even yet we have no data 
as to the melting points of most of the refractory metals. The best 
guide available is the periodic law, by which the elements are divided 
into groups, the elements in each group having similar character- 
istics By using elements whose melting points are known to be 
high as & sort of guide posts, we can thus pick out the elements 
most likely to have high melting points.* 


„ А table of elements arranged in this way, and very similar to that 
given in this Paper, will be found in Dr. Harker's contribution to the dis- 
cussion at the end of this paper. —Ep. E. 


THE ELECTRICIAN, JANUARY 18, 1907. 


Instead of using a table of elements wo om 
ne : shows ait аге In all of these у Ан Ет аы; is 
e atomic weight. In the top e Spine da WR 
the middle Mb atomic volumes d the height is fusing point; in 
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may be deposited electrolytically from a sc ГОРЕ b 
The material may be ductile, in whi. | $ 2 Kg Si 40 Lure 
in the usual way. | HN s 
The material may be made into a ve: EM - pn er, and 
mixed with some agglomerant and squirte - - a cailament 
is then dried, baked, and héated electri :, . e carbon if 
an organic binding material has been used. wag.” . 


An oxide may be mixed with carbon and n. 
squirted. The filaments, after baking, 
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vacuo ; the carbon then reduces the oxide, making either metal or 
carbide according to the proportion of carbon employed. The 
carbon may be supplied by heating in hydrocarbon vapour. 

he oxide may be made into a rod and run like a Nernst lamp, 
except that tho process is carried out either in vacuo or in hydro- 
carbon gas, so that the oxygen is removed, leaving metal. 

These are the most likely, or the least unlikely ways of making 
filaments. There are others which figure in patent literature a 
good deal. The laws of nature, as revealed in patent specifications, 
аге во extraordinary that I do not feel justified in confusing your 
minds with them. | 
The account in the technical papers of the methods used by the 
5 may not always be absolutely true in detail, and they 

eae have quite a 5 flavour of patent specifications. 
h he plan of coating a carbon and then volatilising the carbon by 

eat has a heroic ring about it, which promises & lamp capable of 
very high efficiency ; but I want to see it done. Most metals are 
ely to form carbides rather than let the carbon go off. 

The Cruto lamp of about 1884 was supposed to be made by the 
Во erse process of depositfng carbon on a fine platinum wire, and 

en heating the carbon till the platinum boiled off. ‘The actual 
E ments were of such low specific resistance that platinum must 

&ve remained there. 


; din the lower curve, conduc- 
information obtained is very 


тым м 
1 4 
c. 

4 

; 


9 
ix EE PA 


D e tons 
4 Wy M. EE N A 


into a paste and 
are heated electrically in 
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The electrical deposition of metal filaments is generally troublesome 
because most of the metals that might do for lamps will not deposit 
uniformly enough, and electrolytic deposits of hard metals are not 
capable of being drawn down into wire. For such a process to be 
successful the core or mandrel must not be made of a metal that will 
form an alloy. It need not necessarily be metal at all; presumably 
such a material as nitrocellulose coated with blacklead, or made 
conductive by any of the ordinary methods, would serve. The re- 
quling filaments would be tubes, of course. 


M] |, ^P **wing down fine wire is generally impossible, as few of the 


196 are ductile. The drawing down of tantalum by Messrs. 
1s & Halske is a perfect triumph when not only the real but 
ted properties of that metal are considered. Whether they 


v 


22 : 4y\ metal down by itself or by the Wallaston method I do not 
ej inc 


nC . Fantalum is not soluble in the ordinary acids. 
.qcltimight be urged that alloys should be used for lamp-wires, on 


„che ground that many brittle and intractable metals may make 
jductile alloys. There is another point; alloys have generally high 


specific resistances, and this is, of course, a very great point. Even 
а very small addition of another metal may increase the specific re- 
sistance very considerably. Unfortunately alloys generally have 
low fusing points. Where a very fusible and a refractory metal are 
alloyed, the addition of the refractory to the fusible metal generally 
first lowers the melting point. If the metals have about the same 
melting point, their alloy may be taken as having a lower melting 
point. This is not a law, however. It is possible, therefore, that 
alloys may be formed whlch have very high melting points. 

‘The addition of a very little of one metal to 
another may be worth while if it increases the 
specific resistance very considerably and lowers 
the melting point very little. Where you adda 
trace of infusible to a fusible metal the first 
result is generally to reduce the melting point; 
but after a very small percentage the melting 
point rises very rapidly. If Sou Desin with the 
infusible metal, the addition of the fusible com- 
ponent brings the melting point down very 
rapidly. In alloying two metals of about equal 
melting temperatures, the first addition of either 
brings the melting point down rapidly. 

oying has a possible disadvantage in reducing 
the resistance-temperature coefficient. The rise of 
resistance is a most valuable property in a wire 
lamp, as it protects the lamp against overrunning 
and allows it to be run bright on a more variable 
supply circuit. 

One of the difficulties in squirting filaments of 
a paste of finely divided metals and an aggluti- 
nant is to get the metal fine enough to squirt 
smoothly. This is also a question of the agglo- 
merant used. Some of these metals in the form 
of powder will not squirt properly; the paste 
comes out thin at first and then particles choke 
the nozzle and the squirting stops. Gum traga- 
canth is а very convenient material to use. After 
& metal filament is squirted it must hold together 
until it is heated to a temperature high enough 
to sinter the particles together &nd make the 
filament into a sort of wire. Obviously it must 
be difficult to make very fine filaments in this 
way; and very fine filaments are necessary for 
reasonably high pressures. If the agglutinant is 
carbon there is & chance of its being taken up by 
the metal and either making the carbide or re- 
ducing the melting point, just as carbon reduces 
the melting point of iron or manganese. | 

Squirting & mixture of oxide and carbon and then electrically 
heating to get metal, does not look promising because the resulting 
filament will probably contain carbon, or be a carbide, or else the 
metal will be only a sort of framework, as the volume of the metal 
must be less than the volume of the oxide plus enough carbon to 
reduce it. Such a flament will have a large diameter for a given 
weight of metal, and will most likely be very weak. | 

It may often be easier to squirt а very fine filament of pure oxide 
than of metal powder. The oxide can then be reduced, in many 
cases in hydrogen or even carbon monoxide, without forming car- 
bide. In some cases I have found very fine impalpable'' powders 
can be made by caleining such salts as the oxalates. Prolonged 
kneading has a marked effect on the extrudibility of many pastes. 
A paste is much improved by being worked for hours in & P 
Pfleiderer, or by more powerful kneading. The attrition of 11 
particles seems to grind their corners off. Starch and water Ш 
not squirt well Gum tragacanth may act partly as ` rum ! 
eushion which prevents crystalline or angular particles locking; 
but prolonged kneading appears to grind off the oe " 1 

A filament made by reducing a paste of oxide with | cur u 
also more likely to be dense and strong than one whie the 
reducing material in its body in addition. 


D 
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The method of making a squirted filament of oxide and reducing 
it by running it as a Nernst lamp in vacuo is troublesome, and does 
not give much promise of supplying long, thin filaments. 

Though metal filaments have been referred to so far, it must be 
remembered that there is no reason to limit the possible conductors 
to elements. Oxides may be used as in the Nernst lamp, and there 
may be a large field for improvement in this direction. It might be 
thought that some black compounds would give a better result, but 
the outlook is not very promising, and some black compounds have 
a way of turning into non-conductors by heating, though originally 
conductors in the cold. A Nernst glower cannot be run in vacuo, 
because, apparently, the metal becomes liberated, remaining as 
metal, and the filament soon breaks. 

The metals may now be discussed in the order given by the 
Periodic Law. : 

Titanium is a metal with a very high melting point. It is com- 
paratively plentiful, especially in Scandinavia; at least, I presume 
it is, as some years ago the owner of a titanium property was trying 
to find an outlet. I could not suggest any at that time. 

Zirconium is said to fuse fairly easily ; on the other hand, people 
are said to make lamps of it. As a matter of fact, it is not easy to 
get such a metal as zirconium pure, and it is quite possible the melt- 
ing point is very high, and that some particular alloy that was really 
being examined melted more readily. Nearly all the melting points 
of such metals are uncertain. It is not very difficult to separate 
zirconium from other metals, even from thorium, if trouble is taken; 
but the purification by precipitation is exceedingly tedious, as the 
hydrate does not filter well. In addition, it is difficult to remove 
the alkali metals completely. 

Zirconium lamps are made up to 110 volts at 1 watt per c.p. 
Whether they are made of zirconium or its carbide I do not know. 
Obviously, if zirconium is not very infusible, lamps cannot be made 
of it. Zirconium carbide I know from experience stands a high 
temperature. 

Cerium is said to have a low melting point—below silver, in fact— 
and is therefore probably useless. I must repeat, however, that it 
is very difficult to get such metals pure. Cerium is very difficult 
to get approximately pure, as it is apt to contain other metals from 
the same group of earths. It is ductile. I do not know if a fine 
wire would be oxidised quickly on exposure to air. An alloy of 
cerium and iron makes sparks when filed or scratched ; so it is 
probable cerium would be difficult to work into fine wires iu the 
moist air. 

Thorium.—This metal has probably a very high melting point. 
Thoria is in great demand for gas mantles, and the demand has 
created a good supply, so there would be plenty for making filaments. 
I have tried running a thoria “ Nernst” glower in vacuo. In can 
be started either by coating with platinum by dipping in chloride 
and heating, or by a Ruhmkorff coil. A direct-current electrolyses 
it too quickly, and an alternating too slowly, so I superposed one on 
the other without the companies making any objections. 

After some time the rod conducts when cold, and apparently con- 
sists largely of thorium, but there is difficulty with the connections. 
This method is applicable to the reduction of а large number of oxides. 

Boron.—Some work has been done on coating carbons with boron, 
but I have never heard that it was successful. Neither do I know 
if boron conducts at all Of course, many bodies that are really 
conductors will not conduct when they are in the form of fine 
powder unless the powder is strongly compressed. 

Silicon.—In the early days of the carbon lamp silicon was re- 
garded as a possible rival, and some work was done on it. Ido 
not know the result. The tetrachloride of silicon is a volatile liquid. 
I remember trying to deposit silicon on carbon filaments about 
20 years ago by heating them electrically in an atmosphere of gas 
and silicon chloride, the idea being that the hydrogen of the gas 
would take the chlorine, and the carbon would get coated with 
silicon. I got no results. Much work has been done on these lines 
since, but I have not heard of any satisfactory result, and I have 
no reason to suppose they made better lamps than pure carbon. Of 
course, silicon deposited on carbon might form a coating of silicon 
carbide. Carbides were not in fashion in those days, and it never 
occurred to me to look for them. Some years later a great deal 
of work was done on deposition of silicon from the chloride by 
Langhans. 

In old days silicon was not a familiar substance, and, even if you 
made it, there seemed to be no way of making it into filaments. 
Now it is a commercial article. But this does not help us much, as, 
according to modern authorities, it is fusible at too low a temperature 
to be of any use in this connection. 

Vanadium.—This seems a likely metal, but the fusing point is 
not at present known. It is not expensive. | 


Niobium.—Very little is known about the physical properties of 
this metal ; it probably resembles tantalum pretty closely. 

Didymium.— This has been separated into prazeodymium and 
neodymium by Welsbach; so the melting point of didymium, if 
determined, would only be that of an alloy. Didymium can only 
be senarated into its elements by very long and tedious fractiona- 


tion, and it is therefore practically impossible to get the metal pure 
enough to have a high melting point. |. | 

Tantalum is an exceedingly hard metal, and in its pure state is 
ductile. I do not kvow that anyone knew it was ductile before 
Mes ; rs. Siemens & Halske’s chemists tackled the matter. It Мс 
generally known asa powder only. It һава specific resistance ш 
16:5 microhm centimetres cold, or about 85 at the temperature o 
a lamp. It has a high tensile. аерыр аныш 98kg. per 

„ or 69 tons per square incn. | | 
lt is drawn into Mirco ot 0-05 down to 0:085 mm. ; the large wire 
gives 25 c.p. lamps on 110 volts. Such & lamp has a mE 
65 c.m., or 253 in. long, and 11b. of tantalum will make 20,000 o 
these lamps (Bóhm). The tantalum is melted in an electric are or 
furnace, and the ingots are heated red, and hammered into sheet, 
and the sheet is drawn down into wire. Whether it is drawn plain, 
or by a special method, there is no information. The metal is so 
hard that a diamond drill, run at 5,000 revs. per min. for three days 
and three nights without stopping, only made a depression of } mm. 
or so. This experiment has been quoted a good deal, but one would 
like to know the state of the diamond drill. It may have lost its 
teeth in the first half-minute. Messrs. Siemens & Halske intend to 
make various uses of the marvellous properties of tantalum, and we 
shall probably soon have tantalum pens, drills, cutting tools, un- 
oxidisable springs and other desirable objects. . 

Messrs. Siemens & Halske do not recommend their lamp for 
alternating currents, and it cannot, therefore, be as good as on 
direct-current circuits, but it runs on alternating currents very woll. 
though perhaps not as long. On the other hand, it is said that the 
alternating current alters the physical nature of the wire, ча 
it brittle, so that it breaks not by fatigue but by апу slight ars 
happens to get. I have heard of tantalum lamps running а, e 
County of London alternating circuits for over 600 hours with no 
failures. The makers attribute the breakages to the trembling action 
due the repulsion of the wire near the bends. T 

Chromium is largely used in making chrome steel, but the na 
itself is not often seen. It can be reduced from its oxide by a ш 
nium. Its melting point seems to be high. I know of no wor 
done on chromium filaments. | 

Molybdenum is very similar to tungsten, and unless the sa eds 
point is lower than that of tungsten we shall probably о v 
molybdenum lamps. The trioxide (the anhydride of moly : 
acid) is volatile, and might therefore be used for deposition o 
molybdenum on a carbon filament, so as to replace it. 1 

Tungsten is a very hard and brittle metal, which is sol D 
form of a black powder, or as ferrotungsten. It was for a long 
considered infusible, but the electrica! furnace showed, of course, 
that it could be melted. The powder is difficult to squirt, i 
mixed with a good deal of tragacanth. Kuzel has invented w 15 
seems to be an admirable way of getting over the ances; b 
gets the tungsten in the form of an exceedingly fine pow s y 
employing & method that was used by Bredig for getting w d 
known as colloidal platinum. An arc is made to play under YA 
between tungsten electrodes, and this is said to produce a ve 5 
finely divided form of metal. This is collected and worked up pend 
a stiff enough paste and squirted. Tungsten is not an gs aes 
metal, so the only cost is in making the filaments. Whet ui e 
filaments of this paste can be squirted so as to be fine enoug 
200 volts will be a matter for the future to decide. | ба 

There have been processes proposed or worked in which саг н 
is heated in а vapour of а volatile tungsten compound, such ui 55 
trichloride, or oxychloride, in the presence of big If the " " 
tion in the case of a chloride is due to the hydrogen, thus шуо Kar 
no oxidation of the carbon, a filament must be obtained of car с 
coated with tungsten, or of carbide of tungsten ; but if R kri 2 
oxygen involved in the reduction, as in the case of the oxychloride, 
the carbon is burnt out, and the result is a filament of tungsten. h 

Uranium.—It is doubtful if the melting point is sufficiently high. 

Ruthenium is like osmium, but is said to fuse at a slightly lower 
temperature. : | ade 

Palladium is the most fusible of its group, and is therefore 
less for lamp filaments. А T" 

Osmium is & crystalline metal which cannot be drawn пэ w : 
It is very hard, scratching quartz. The Welsbach osmium cor s 
said to be made by making a paste of finely divided osmium 15 
ong binding material, and squirting it. The filaments are jn 
baked, and heated electrically to a very high . 
eliminate the carbon. The osmium lamp so far produced is for 
pressures, as might be expected, but it has a very high Ser 

Making lamps of osmium must be an exceedingly difficult d 
or, at any rate, the problem of how to make them must have e 
very troublesome to solve. Apart from the metal being very zida- 
and infusible, it oxidises in the air if very fine, though this | 5 
tion does not take place if the fine powder has been heate ide 
high temperature. ‘The peroxide of osmium formed is very коо 
It gives off enough vapour at ordinary temperatures to E i acide 
trouble, and especially to injure the eyes very seriously. This N 
might be used for replacing a carbon filament with osmium. 
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doubt that has been tried. 'The osmium was, I think, the first of | _D-.J. А. HARKER said Mr, Swinburne had justly complained of the lack 
the new metal lamps, and was invented by Auer von Welsbach. It! of data about a large number of materials dealt with in lamp manufaoture. 
is made up to 75 volts with 40 candlea by the Vienna firm, now the | He, the speaker, was able to give the above table, showing the melting 
Westinghouse-Metallfaden-Glühlampfabrik, but 100-180 volt lamps | Points of many of the elements in degrees C, grouped according to the 
of only 82 candles are supplied by the General Electric Co. of this Periodic Law, as he had for some time been working at the subject. 

country. The rated efficiency is 0:8 o. p. w. 


nr ошаш Ж к n о fe as 0°08 mm. diameter, tached to the higher temperature measurements made by optical methods. 
Wa a 18 father less than the finer tantalum wire. І In their work аё the National Physical Laboratory they endeavoured to 
There is some doubt whether the lamps known as osmium are get a kind of bench mark” for use in the preliminary mapping out of 
made of osmium or an alloy of osmium with tungsten. Tungsten | the really high-temperature region (above, say, 1,500°C.) by making a 
18 & curious metal, and it is not very easy to get into alloys, but it | new determination of the melting point of platinum. He could not now 
may alloy with osmium perfectly for all I know to the contrary. go into details, but it would suffice to say that the value found for the 
Iridium is a ny hard and brittle metal. Iridium lamps are | platinum point was 1,710°C.—70 deg. lower than the old accepted value of 
being studied: b ülcher. He makes a paste with an organie | Violle, depending on the determination made 20 years ago. This 
inding material and squirts it. The filaments are then heated | lower value had been confirmed in Germany, and even though sub- 
А Р ; ; sequently it might be found to need alteration, if we knew that a 
electrically until the carbon is burnt out and some particles of : : À 
а à : substance melted 100 deg. higher or lower than the platinum point, 
metal have sintered together. This lamp, like other metal lamps, it would be easy to apply the required o orrection. Some of the 
labours under the disa vantage of being only for low pressures. It Y iat! ; А 
: 4 data on the table were taken direct from the Papers of the various 
would seem that squirted metal filaments are less likely to be made authors. To others corrections had been applied, when it was 
fine than those made from drawn wire. . : . . | Possible to revise the standard points on which they depended, and 
The carbides of the various elementa remain for discussion. It is others, again, were new determinations made at the laboratory. Boron 
difficult to know which have high enough melting points. A great | and carbon at ordinary preasures did not melt before volatilising. In 
many are said to be transparent, and are therefore non-conductors. | group four, titanium melted in the region of 2,500 deg., but zireonium 
Among these are the carbides of aluminium, cerium, lanthanum, [ was quite low, 1,800?C., cerium still lower, while for thorium, whose 
lithium, silicon, thorium and yttrium. A great many decompose | melting point was undoubtedly very high, he could find no record of any 
water, or are acted upon by the moisture of the air. This would | determination. Didymium, which, as Mr. Swinburne pointed out, is the 
make it very difficult to make lamps of carbide of aluminium, | next-door neighbour of tantalum, and therefore interesting, had been 
inm, or manam оша lanthanum, ebm, manganese, OF ii тасада end prodr which both eld a 
Peontium, or uranium, Among the possible carbides left are those them very uncertain, Iridium, which melted above 2,000C, gave off а 
of boron, chromium, molybdenum, silicon, titanium, and zirconium. great deal of vapour far below this temperature, He had found great 
not ч anything about the carbides of palladium, tantalum, difficulty ш саца m ee for hig 5 as Abel бедиз 
tungste became conducting, and he even succeeded in making 
It will be asked, what will be the effect of these new lamps on | churchwarden clay pipe run as a Nernst lamp. Mr. Swinburne had 
the ind ? In the first place they will increase the ou ut of | referred to carbide of silicon. The best known carbide of silicon was, of 
e p y tp 
stations, just as machinery increases labour. But there is more | course, carborundum. This material squirted into filaments in the 
difficulty in foreseeing the result of high efficiency hampered with | ordinary way conducts slightly, but in the coherent cystalline form quite 
low pressure. A probable solution is that people will gradually | well, and its use as a lamp filament was patented by Sir Joseph Swan 
take to usi ; some years ago. Its resistance fell with rising temperature, but as a 
€ to using large lamps taking the same pressure, and about the : : 
ү : > iamp itsuffered from a disadvantage—namely, that at about 1,900 deg. C 
same power as carbon lamps, but giving, say, four times the light. : $ 5 
As to the lam aline i а h h ithout | the affinity between carbon and silicon, whether in air or in vacuo, 
much d е thee making industry, one might prophesy „out | became very samall and 100 deg. higher the silicon distilled out and burnt, 
бейте peau prd anus pe. This vil ety гое Байер. toming a cloud of silica vapour, leaving in a few moments only carbon 
"P 8. yu . VOLE, | behind. . 
because the existing makers have their commercial organisations Prot. GISBERT KAPP gave the following figures for the variation of 
and their facilities for distribution. Besides, all the works except | candle-power with pressure, taking the latter as limited by 4 per cent. up 
the parts devoted to making the filaments will be available. It is | and 4 r cent. down, as allowed by the Board of Trade: 
, aaking pe y 


i ! M ium lamp. 
P makers will buy the filaments and make them up into lamps. 5 vel гөз E p Para TE prd Variation in ae 
ero Are во many possible ways of making metal filaments that it | ы. ыле MILLE : 
is doubtful whether large monopolies can be secured by patents; | доу above normal. +25% +18% + 22% 
and it is much more likely that most of the present carbon lamp 4% below normal.. - 20% | -127 -18% 
makers will work out particular processes of their own, and will put ĩͤ—xv„ÿ—.d 2 i 
their own metal lamps on the market. He had not obtained exact figures for tne Nernst lamp, but the та оп 
was greater than with carbon. The tantalum, osmium and Деш пар 
. DISCUSSION. showed practically the same efficiency. By Guillaume's ib а 
During the reading of Mr. Swinburne's Paper Mr. W. H. Story carried | varied as the twelfth power of the absolute temperature, and by 


00 several experiments with carbon and metallic filaments, Many of | law the watts absorbed as the fourth power of the absolute temperature. 
the filaments own i i i 8 5 à 10 i t should therefore vary as the third power of the watts 
brilli i n in an ordinary glass jar proved to be of exceptional pat lap te ove am This he had fonnd to be actually the case for апып 
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and osmium lamps, but for carbon lamps the exponent found experi- 
mentally was not 3 but 2:7. The light should vary as the eighth power 
of the absolute temperature. A Nernst having 16 per cent. higher tempe- 
rature than the carbon should give 8:8 times the light for the same 
power, but actually it only gave about 2:8 times the light, and this was 
probably due to the filament being surrounded by the heating coil. In 
comparison with the firefly, which might be considered 

to have an efficiency of nearly 100 per cent., artificial 

sources of light had the following efficiencies: Welsbach 

mantle, 0:45 per cent.; carbon lamp, 1:3 to 1:8 per cent. ; 

tantalum lamp, 2:5 per cent.; open are, 4:5 per cent.; and 

the chemical flame arc, 10 to 22 per cent. 

Prof. S. P. THOMPSON said that he had had a number 

of osmium lamps in position for 18 months on 100 volts 

and not one of them had broken. Of six tantalum lamps 

in use since August last only two of them were left alive. 

On placing the tantalum filament under the microscope 

he was very much astonished to find a great difference 

between this and other filaments. Carbon filaments were 

tically good cylindrical forms, however long they had 

Cosa in use, but the tantalum filament at the conclusion of its life looked 
more like a piece of bamboo rod and was remarkably disjointed, as shown 


in the adjoining figure. 
(To be concluded). 


MAGNETIC LEAKAGE AND ITS EFFECT IN 
ELECTRICAL DESIGN.“ 
BY WILLIAM CRAMP. 


Summary.—In this Paper the author divides magnetic leakage into 
harmful leakage and useful leakage. He shows how the harmful leakage 
may be reduced and consequently the output of machines increased, and 
describes the result of experiments made by putting the field winding on 
to the armature. In dealing with alternators he shows how magnetic 
leakage should be dealt with to produce a self-compounded machine and 
describes how to obtain this by placing a continuous-current armature at 
one end of the rotor. He also draws attention to the low values of the 
leakage factor in alternating-ourrent motors, and explains how useful 
magnetic leakage may be employed in a modification of the series alter- 
mating-current motor. est 


In every electromagnetic machine there are coils, generally called 
field coils, whose function it is to set up a magnetic flux, and other 
coils so placed that they may link with as much of this flux as pos- 
sible. Very rarely is it possible to arrange the machine so that all 


B A 0 
Fic. 1 


the flux from the field coils links with all the coils placed to receive 
it. Now the total flux generated by the field magnets=useful 
flux+stray flux; hence dispersion coefficient or leakage factor 
useful flux+stray flux 
useful flux 


_ With given magnetising ampere-turns the stray flux is propor- 
tional to the permeance of the leakage paths, and the useful flux 
18 proportional approximately to the permeance of the armature 
teeth and air-gap. Thus the dispersion coefficient 
-14 permeance of leskage paths 
permeance of armature teeth and gap' 
or 1 reluctance of armature teeth and gap 
reluctance of leakage paths ` 
I wish to make this leakage coefficient perfectly definite, and to 
take care that this term means the same thing, whether alternating 
or continuous-current machines are referred to. In alternating- 
current motors particularly it is of the greatest importance. 

_ Writers have varied in their definitions of coefficient of disper- 
sion and similar quantities. Referring to Heyland's diagram 
(Fig. 1), the leakage ratio с is defined by the author as c - OA/AB, 
and v=OA/OB ; thus leakage factor 
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between 1:5 and 1:16 from 1 kw. to 200kw. Beyond 900 kw. the 5. Decrease the armature turns in ratio of old 


coefficient steadily decreases till we reach 1:1 at 1, 000 kw. It is 
evident, then, that beyond 200 kw. the decrease of cost to be 
obtained by reduction of the dispersion is very small. 

, Let us take a small size of machine, say 5kw., and see what 


it might become 1:4, and at this figure we will take it. The wei ht 
of field copper per spool is 8:22 Ib. and ite cross-section 2 in. by 21 in. 


proportionately increasing the amount of field copper or the cost of 
the frame? In answering this question we notice that to reduce 
the leakage we must either (1) increase the length of the leakage 


that to apply the 1 of a larger field frame is inadmissible. 


will take расо from pole tip to pole tip. There will be also con- 
siderable leakage from pole to pole and also from tip to yoke. 
The cause of this leakage is the difference of magnetic potential 
existing between these parts respectively. 

Now the leakage path from tip to tip can be reduced by placing 
the magnetising coil nearer the armature—t.e., around the tip itself, 
and the area of the path between pole and pole can be reduced by 
shortening the pole, while the area of the path (and its length) can 
be changed by bringing the sides of the coils upon the respective 
poles nearer together, 


Thus the ideal machine to reduce magnetic leakage to a minimum 
would be arranged as in Fig. 4, either III. or better IV., but in 
making the change from Fig. 8 to Fig. 4 we have considerably 
increased the length of mean turn of the field coil and some method 
p on ema for this must be introduced if any economy is to be 
effected. 


This compensation, however, is at once seen to be present from 
the following table :— 
Table I. 


Old machine; Fig. 3, I. New maohine: Fig. 4, III. or IV. 
(a) Oylindrical cooling surface—A. Oylindrical cooling surface quite 2A. 
(0) Laminatedpoletiptoprovide&fit No pole tip. 
(c) Pole to machine and cast in. No machining on pole. 
(d) Large diameter frame. Small diameter frame. 
(e) Commutation good. Commutation excellent. 
(f) Leakage factor, large. Leakage factor, smal). 

The question of commutation requires a word ог two of explana - 
tion. Good commutation, apart from special devices, entails stead y 
Interpolar magnetie distribution. Such distribution is much more 
marked in machines of types III. and IV. than in those of type I. 
This is partly to be accounted for by the decrease in leakage and 
partly by the close proximity of the fold coil to the armature. 

We can therefore take advantage of the new construction in five 
ways. | 

1, Increase the field logs (a) thus bringing the weight of copper 

the original value and saving if possible on b, c, d; this is 

visable owing to the necessarily low rating when enclosed. 

2. Let the weight of copper remain and save if possible on b, c, d. 

8. As the whole machine is likely to keep much cooler, the arma- 
ture dimensions may be reduced and a saving effected there without 
Practically affecting the efficiency. 

"Alle, if possible, saving, as in 2 above, increase the overload 

Capacity on account of e. 


tor; Increase section per turn and thereby the output. 

In applying these possibilities in practice it has been assumed 
that the field loss remains about constant, while the length of mean 
turn is increased from 17-6 in. to 98 in. Since the resistance of mean 
turn must be kept constans if the voltage per coil and ampere-turns 
are constant, it follows that a wire of slightly larger diameter is used 
in the new form. The comparison of one coil of Fig. 8, I. and 
Fig. 4, IV. ів as follows: poa 


Table II 
Fig. 3, I Fig. 4, IV. 

Ampere- turns 1.725 . 1,725 
Length mean turn .......... ies 17˙6 in 28 in. 
Current .............. P vA QUAS 0:575 0:62 
Watts ...... eina ud I 115 . 124 
Yoke dia d 20 in 1383 in. 
Cost of copper (four ooila) ........ 36/- vas 52/. 
Cost of steel T 18˙4 / 18:4/- 

e coefficient .............. 1:85  .... 11 


Output for given speed...... esses. > Š soia 6 
Norx.—Fig. 3 has a cast-iron yoke. This in the above table has been 
reduced to cast steel. | 


So then the alteration results in a machine of small diameter cost- 
ing specifically less, yet with better commutation, slighly larger 
output, better overload capacity both on account of the commuta- 
tion and the smaller distortion because of the pole shape. 
In the &bove comparison little or nothing has been said of the re- 
duced cost of machining Fig. 4, IV., because it may be argued that 
if lamination is good for the one itis necessary for the other. Fig. 4 
is at least as good as Fig. 3 from the enclosing point of view, since 
its radiation is so much better and its field loss so little increased. 
Now in making the above comparison I have changed the origi al 
machine without reference to the fact that in so oing we have 
missed the best proportions for the new machine. The original 
machine had a round pole which is the best shape. Round“ being 
out of the question for the new machine, we shall adopt equare 
as the next best shape. Keeping, then, pole area and flux per pole 
constant we reduce the armature diameter to 8) in., and alter its 
length to 4"7 іп. instead of 4in. The cooling surface is, therefore, 
almost the same, while the field length of mean turn becomes 26 in. 


instead of 28in. All this is shown in Fig. 8, II. Thusa compari- 
son of Figs. 8, I. and II. yields the following table :— 
Table III. 
Fig. 3, I Fig. 8, II. 
Ampere-turns  .................. 1,725 1,7 
Length of meanturn............. 178 in. 26 in 
Field watts per cent............... 2˙3 es 2B 
Yoke diameter .................. 20-75 in, .... 18 in. 
Yoke cost .................. e... 16:4/. ....  129][. 
Field copper cost ................ 86/- e. 48 ſ/%½— 
Total cost (yoke and field copper).. 52:4. es. — 60:5/- 
Leakage factor (est.).............. 1:85 ius 11 
Output (Kilowatt) ................ 5 -— 6 
Shillings per kilowatt ............ 10:5[- 10:08/. 


Note that in the above contrast the costs of the two armatures are the 
same, 80 that the cost per kilowatt is really far more favourable to Fig. 8, 
II. than appears. From this comparison it is evident that even without 
considering the reduced cost of machining, Fig. 3, II. is the better 
machine. 


These principles should, I think, be applied in machines up to 
about 20B.H.». Beyond this size the ratio of the cost of active 
material to labour, together with the small decrease of the leakage 
coefficient, render the advantages to be gained more doubtful. 

Now Fig. 4 immediately suggests the possibility of advantages to 
be gained by replacing the four original coils by one of zig-zag 
shape. This is an important point, the more so as several patents 
have recently been taken out in this direction. That the idea is not 
new is evident from a perusal of patents No. 7,079 of 1887, and 
No, 8,970 of 1892. The newer patents are No. 6,666 of 1902, 
No. 21,202 of 1902 and No. 9,604 of 1908, and they all have for 
their object what is termed “ magnetisation of the armature ” as 
against the usual plan of magnetisation of the field magnet. 

The clear meaning of this 1s that the inventors have aimed either 
at abolishing magnetic leakage, or else magnetising the armature, во 
that the armature itself carries a greater flux than the field poles. 
This might easily be the case if thereis any considerable gap between 
the wire of the coils and the poles themselves. It also incidentally 
leads us to discuss the whole question of single field-coil machines. 

In approaching this subject we must realise first that the Ме 
dissipated in any coil depend upon the ampere-turns per po : m 

uired, the resistance of the mean turn, the number of ү ап " 
fleld current. With given voltage across the field an given ея 
to be dissipated, the field current 1s fixed, and, of course, "s pu cab | 
turns per pole are usually also fixed papier 2308 : ере о 
of the resistanoe of the mean inre pr poo agr the single eoil 
poles, will be & constant, and the amp de суы 
will always have to be equal to those required for one comp 
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‘magnetic circuit—t.¢., twice the ampere-turns per pole. Conse- 


quently, as а basis of comparison, if we can show that the length. 


of the mean turn of the single coil is less than the product of half 
the number of poles and length of mean turn per pole in the ordi- 
nary multi case, then it will pay to use the single coil, unless, 
indeed, it of such an exceptional shape that the expense, of 
winding it, places it out of the question. 

In the above machines, Fig. 4, if we substitute a single coil for 
the 4 existing coils, it must be of the shape shown in Fig. 5 approxi- 
mately, and since the centre of its section must correspond with 
the neutral point between the poles, it follows that its length of 
mean turn will be 62 in. as compared with 2 in. by 26 in. or 52 in. 
of Fig. 8, II. It will be obvious that the greater the number of 
poles, and the shorter the length of the armature, the more likely 
is the single-coil machine to compete with one with as many coils 
as poles ; but it can rarely be worth while to add poles for the sake 
of using the single coil, because each pole requires an equal number 
of ampere-turns, so that usually from the field point of view the 
bi-polar is the most economical machine. From this it follows 
that the original Lundell motor is the very worst form of machine 
for а single field-coil machine, as it only has two poles, and is 
further at a disadvantage in that the axis of the coil is inclined to 
fhe armature in such & way as to set up great magnetio leakage 
along the shaft and bearings. It is & proof of how much the price 

_of small motors depends upon machining (and not active material) 
that the Lundell motor could ever compete against bi-polar machines 
with ordinary field coils. 

A better shape of coil than that employed in the Lundell motor 
would be the bi-polar form of Fig. 5; but this, though it is used by 
one firm, can hardly be economical, since the ends have to be hent 
so far out of their shortest path to clear the armature top and 
bottom, thus resulting in an abnormal length of mean turn far 
greater than that of the ordinary bi-polar motor. It is a fact, how- 
ever, that so excellent is the commutation produced by field coils 
which lie midway between the pole tips, while closely enveloping 


— 
Do 


, 
CA PON ff, 
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the armature, and so much is the leakage coefficient reduced 
thereby, that machines far smaller than those of ordinary construc- 
tion can be built for a given output. This has been already proved 
in Table III. There is little doubt that the excellent commutation 
is in all these cases due to the fact that the position of the field coil 
renders definite the interpolar field; while the fact that the yoke 
comes much nearer the armature (which would in itself as a rule 
render commutation difficult) is discounted also by the position of 
the coil.. Indeed, it is not too much to say that by the use of coils, 
whether single or double, passing through the interpolar space, an 
effect can be obtained approaching that produced by special com- 
mutating poles. The field shape, of course, is not unlike an ordinary 
slotted stator, with as many slots as poles. 
As regards the question of the nearness of the yoke upsetting 
good commutation, I have found that in certain machines of the 
bi-polar Lahmeyer type the nearness of the armature to the yoke 
by armature leakage upset commutation upon overloads. A cure 
was found for the trouble in fitting from pole to pole in the inter. 
polar space and quite close to the armature a sheet of copper, this 
having the effect of considerably reducing the reactance voltage of 
the machine. It is said that the field coils of single-coil machines 
possess something of this effect, but I very much doubt it. 

I have already touched upon the question of the relative economy 
of single coil as against multicoil machines. The question turns 
(as has been said) upon the ratio 


Length of mean turn of single coil 
Length of mean turn per pole x pole pairs’ 


With two poles the single coil is never advantageous, and with 
four and six poles, very rarely. With more than six poles the 
single coil may pay, but generally speaking the machine easiest 
to wind and most economical is that shown in Fig. 8, II. The 
single-coil machine can be made as economical of copper as this 
latter form but only by cutting away alternately on the right hand 
and on the left the poles of the machine (Fig. 5). This resolves 
itself into slightly staggered poles with a shoe alternately to right 


and left, which by slightly increasing the leakage factor does away 
with some of the advantages of the type. It must be remembered, 
however, that the provision of shoes upon the sides of the poles is a 
very different matter to the use of ordinary pole horns or tips, since it 
does not increase the leakage factor to anything like the same extent. 

Summarising now the results so far attained :— 

1. In machines up to 20н.р. the leakage is sufficiently great to 
make it worth while to adopt special means to reduce it. 

2. One of the best remedies is the placing of the field coils close 
to the armature and practically spanning the pole pitch. 

8. A single coil may be adopted in place of the usual one coil per 
pole, but this is not as a rule economical. 

4, The single coil will be more economical than the separate coils 
if the length of mean turn of the single coil is less than the length 
of mean turn of any one of the separate coils multiplied by half the 
number of poles. | 

5. Adopting either of these methods of field winding incidentally 


reduces both the weight of iron and the cost of the machine, and at 


the same time improves the commutation. 

6. As the general result, therefore, smaller machines at a reduced 
cost can be built for the same output. 

Having shown that considerable advantages are to be gained by 
surroun the armature closely by its field coils, the logical de- 
duction is that if both field and armature coils are placed Spon the 
armature the results will be better still, since any harmful le 
is then converted into useful leakage. This system, of course, would 
do away with the field coils proper altogether, and would resolve 
itself into the equivalent of an armature and commutator with the 
brushes set at an angle to the neutral line, which arrangement in 
the case of the series motor might be adopted, but in the case of the 
shunt motor we should need two commutators and two sets of coils, 
with the “ field brushes at right angles to the armature brushes.” 
Considering first the case of the shunt machine, and remembering 
that the voltage must be put across the field brushes, and that 
the field current will be limited only by the resistance of the coils 
connected to that commutator, we are at once confronted with the 
fact that the number of field turns would render such a winding very 
costly compared with the simple field coils of an ordinary dynamo. 
Hence from ordinary commercial considerations this variety must 
be ruled out of the question. 

The case of the series motor is different. Here the field turns will 
only be about the same as the armature turns, so that it is worth 
while going into the question to see if any substantial advantage 
may be gained. From the theoretical point of view we have two 
factors to consider :— 

1. The field coils being distributed about the circumference of the 
armature will not have along the field brush axis the effect of a con- 
centrated coil producing the same ampere-turns but only about 2/7 
times this value. 

2. The leakage factor will, so far as mutual induction between the 
armature and field coils is concerned, be practically unity. 

It is evident that the first consideration to some extent discounts 
the second, so that we shall not expect to find any value in this type 
of machine except in special cases, for having placed both field 
and armature coils on the same member we can make the yoke and 
poles either exceedingly cheap or exceeding light. If cheapness 1s 
desired, a simple iron casting bored out is all that is necessary ; if 
lightness is desired cast steel may be used, and in either case the 
magnetic circuit is economical because very short, so that the overall 
diameter of the machine will, if the armature dimensions are not 
much increased, be much reduced by the new construction. . 

The author has carried out a number of experiments upon а bi- 
polar 2 kw. motor transformer, with two independent windings an 
commutators, in order to put these theories to a practical test. By 
using one of these windings as in field winding it was found that 
the leakage factor was decreased by 21 per cent., thus causing the 
output to be increased by this amount. It was also found that the 
armature cross-field in these machines became useful leakage and 
helped to provide the field current in the other winding. The most 
extraordinary result was, however, that when the effect of speed 
was eliminated the induced voltage was found to be constant and 
independent of the armature ampere-turns. The author is unable 
to give an explanation of this, He remarks that the saving appea 
rather large, as the type of the machine was old, and that probably 
the saving would be much less with more modern machines. 

He then took the machine shown in Fig. 8, I., and used it а8 & 
series motor without field coils. By altering the angle at which the 
brushes were set the field and armature ampere-turns could 
adjusted, giving a very large control, so that variable torque was 
obtainable with practically constant speed. 

Such a motor would need a larger commutator and smaller reac- 
tance voltage than the ordinary series motor, and would only 
adopted in special cases which necessitated extremely small external 
dimensions, with no room for series rheostat or similar means of 
control. It was his opinion that Fig. 3, II. was the best design for 
small motors, but very long motors of small diameter might be 
better if arranged without field coils. 

(To be concluded.) 
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RELATIVE ECONOMY OF TUBBINES AND ENGINES 
AT YARYING PERCENTAGES OF RATING.* 


the turbine will use superheated steam. We, therefore, assume the 
following costs for the engine unit :— 


Per kw 
Engine and generator ................ rm e. $45.00 
BY WALTER GOODENOUGH. Condensing apparatus .......... TIPP — .. 4.00 
| А à : Foundation cele LLLI 8.00 
Summary.—The author discusses the cost of operating turbines and 52.00 
reciprocating steam engines at different loads, and shows at what par- ° 


ticular load each will give the lowest cosi per kilowatt-hour, after taking 


On the same basis we assume that the turbine with saturated 
into account the fixed charges. 


steam would cost as follows: 


Per kw 

It has become evident to most of us, from time to time, that . 3 „ ee 55 00 

what is needed in the power station is not so much more economical Foundation не оз. НЫЕ . 1.00 

prime movers, but rather more intensive o ration of the particular Motor- generator apparatus and switchboard ........ 22.00 
type of machinery which we now have. This Paper has, therefore, 


| 5.00 

In order, however, that full operating value from the standpoint 
of steam economy may be obtained from the turbine, it is necessary 
to install with our boilers some su erheaters, and for this additional 
cost we should apply $4.25 per kilowatt, making a grand total for 
the turbine of $69.25. 

In order to show the effect?upon the combined kilowatt hour cost 
of having to add converting apparatus, curve’ D” in Fig. 1 has 
been made, based on a total first cost of $69.25, less $99. 

For 1,500 kw.- units it has been assumed that both the engine- 
driven and turbine-driven unit will generate alternating current, 


and on this basis there have been assumed tho following costs :— 


been written with the idea that it might bring interesting discussion 
from many, and be of assistance to some of the companies. 

The assumption that fixed charges are spread over the whole 
24 hours, and that the machine operates during the full 24 hours is, 
of course, not correct; but in the present instance, where it is desired 
to bring out rather the effect of the combination of fuel and fixed 
charge costs instead of actual operating costs, this assumption is 
considered to be well taken. On this basis characteristic curves for 
engine-driven and turbine-driven units are produced. 

It is assumed for the purpose of this Paper that each plant is of one 
unit running 24 hours per day, and on this basis fuel costs and 
fixed charges per kilowatt-hour are plotted individually and then 


Per kw. 
combined. No other costs have been taken into consideration, as the Engine and generator ............................ $35.00 
addition or subtraction of such constant costs as labour, heat losses, Condensing apparatuuW . 2.25 

Ko., make little or no difference in the characteristics of the curves Foundationn qqq. 2.25 
until these increases or decreases have assumed a very large size. : — 39.50 
It is further assumed that the labour costs for a single engine-driven On the same basis as the above we have :— 

unit will be fully as low as for a turbine, and this assum tion has Per kw 
also been made for the maintenance of the respective machines. It Turbine and generator q æ irs 

is taken also that the extra heat turned into the feed-water by Е Ua аррагабпв....................... s 990 
turbine auxiliaries over those of engine auxiliaries will offset the Bupcrhoater aci. if 8 4 00 
greater amount of heat used in the work of driving the larger P RRR е —— 37.50 


turbine auxiliaries. 

In making the curve of fuel cost, the price of coal is assumed at 
$2 per ton, and the evaporation per pound of coal as 731b. of water. 
On this basis, 1,000 Ib. of water evaporated will cost 184 cents. 

In determining the fixed charges, the following percentages have 
been taken for engine-driven units :— 


In the case of curves for 1,500 kw.-units, it has been assumed, 
without question, that the engine will run with saturated steam and 
the turbine with superheated steam. 

On the basis of all-sized units, operating alternating current, the 
500 kw. turbine makes а little better showing of rated load efficiency 


Per cent. against the engine unit than the 1,500 kw. size of turbine. The 
Interest ............................ fn... 5 author would, however, suggest that the 1,500 kw. unit is Monan 
Depreoiatioeuuᷣ nn. 12 the one size where conditions of total cost per kilowatt, fuel an 
Maintenance MM 1 fixed charges come nearest those of the engine For all sizes above 
J ⁵ ⁵⁵⁵V;v ß. оа. 15 1,500 kw. the combined cost of the turbine unit draws rapidly away 


from the engine unit in the direction of lower cost, and it might be 
suggested here that if there were any one spot where engine builders 


For the same charges for turbine driven units the percentages Р engin 
desired particularly to apply refinements to their designs in the way 


have been taken :— 


Per cent, of larger cylinder ratios, cvs. reheating and superheating, 
Interest ice actes uisu a VER D sve Po ERU IS 5 the 1,500 kw. size would undoubte y prove the most fruitful for 
Depreciation MRE a LIC RR AARON оа AUR NACKT E E yr aia Seem 10 them. There is some question ; however, as to whether the increased 
Maintenance UU $79 8:8 эж э 99-9 8 дааа еә S е veis Se оа бз уша эЛЕ gae 1 economies in steam consumption they might obtain would over- 
JJ ͤ ͤ Äu“·kck ee М oe come the increased fixed charge cost due to greater expenditure to 


obtain these results. 

As stated in the first part of this Paper, it is of considerably 
greater importance in the immediate present to the station manager 
to consider how he may obtain the greatest economy from the units 
which he has, rather than where can buy units having $1Ь. better 
steam consumption than what he has. 

If we look at Fig. 1 it will be noted that the fuel cost for the 
500 kw. engine unit is at its lowest point at 90 per cent. rating, 
while with the turbine unit this best fuel cost comes near to the 120 
per cent. rating, both with and ош he aloes Now, if we add 
will become necessary, for many reasons, to abandon our present | to this the fixed charges per kilowatt-hour, e see in our engine 
units within a few years. We 1 by the makers of ера unit that the point of maximum economy is W 90 per 
that they are still exploring the field, and most of us have visions cent. rating to 125 per cent. rating. Also, in our tur ine kir "i 
of high-economy gas-driven machinery at no distant date. So un. point of maximum economy, when converting apparatus is included, 
settled are the conceptions for the future of commercial economy in | із moved up to about 145 per cent. rating from 120 per 8 ар 
power generation that it cannot be but wise to place a high depre- | the converting apparatus fixed charge is со ae we | the 
ciation on our present machinery. Competition, local disturbances | high point of total economy has dropped back to 1 ) per cent. { 
through munieipal ownership, agitation and other commercial It would not, of course, appeal to the average station manager to 
reasons will demand more than ever the replacement of present. | Operate his individual units at continuous loads above 100 per sae 
day designs by new ones of higher efficiency. The exact form in Consideration has to be taken of the ability of the caer А р 
Which *' depreciation ” is applied does not matter ; the fact remains | Continuous overload, and a margin has also 15 e provi „ 
that machinery does depreciate, and the fact is not less true that i overloads. It would seem, E t i шаш. 
the genus shareholder ” pays the depreciation. should no valid excuse in a well-managed plan ii г 

n regard to the first cost of the machinery under discussion, it | taining the loads as near as possible to 100 per cent. de ing 0 B e 
on assumed that with the 500 kw. units the system in use will | individual machine. It 1s well known that 7055 E iid neis, 

500 volts direct current. It is also assumed that the engine units | for a number of years, built their praep » 100 ner К кыр um 
will have direct-current generators, and the turbine units alternating- | economy, nearer to 75 per cent. rating than 10 A SES Е i 
current generators, requiring convertin apparatus. It is further | they assuming that the loads in & station wou y 


i i i over 100 per cent, and therefore they have 
5 к е "нок ¾ ̃ Шема айй epis Rd Dad it would show up the best underloads 


which the average engineer feels he can run. It is apparent, how- 
ever, from these curves that the true economy of the plant is by no 


In the above tabulation, interest remains standard at 5 per cent. ; 
the maintenance remains the same for both turbine and engine, as 
any good engine unit will not have a higher maintenance together 
With its auxiliaries, than a turbine with its much more numerous 
auxiliaries, In considering depreciation, eel зн has been neg- 
lected and the depreciation deliberately placed high 

In the present state of the art we can expect to see developed in 
the near future prime movers and pieces of apparatus now known 
as boilers and gas producers of such an increased efficiency that it 


— — 


А * Abstract of a Paper read at the Columbus Convention of the American 
treet and Interurban Railway Engineering Association. 
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means the steam economy of the plant, and it is also seen that the 
engine builder, on the basis of steam economy alone, did not put 
his point of best economy far enough back, after all. On the other 
hand, it appears that the turbine builder has not yet reached con- 


unit shall enter upon its work and the load which it shall carry, 
The average station engineer has too limited a view, from reasons 
of training, to take any initiative of this sort. He will often 
require considerable persuasion to get him over the fear of running 


sideration of this point, and he is building his turbine for a rating | his machinery too hard. It is the author's general experience, 
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Fic. 1.—Grarnic COMPARISON oF TURBINE AND ENorNE Costs. 


which carries the point of combined economy to considerably over 
100 per cent. rating and close to the point where the total economy 
begins to fall off sharply, and the capacity of the machine is being 
In the particular instance of the 500 kw. units, 
it would seem that the engine overload capacity was not too far in 
excess of its generator capacity ; but in the case of turbine it is 


rapidly absorbed. 


apparent that the size of turbine for 
the same size generator should be con- 
siderably decreased and means taken 
to insure, after such decrease, that 
overloads can be readily carried by 
the machine. Such changes as those 
would then bring the point of maxi- 
mum total economy back to the place 
where it is actually possible to operate 
the machines under steady loads in 
the average power station furnishing 
current for a street railway. 

However, the turbine builder has 
not supplied us with this very desir- 
able machine, and it therefore becomes 
necessary for us to make the best of 
what we have. It would seem wise 
to fix as high as possible the loads at 
which each individual machine in the 
station should operate, and then main- 
tain these loads as continuously as 
possible. When variations have to be 
taken they should naturally be taken 
by increasing the load on the machines 
already in service, rather than by put- 
ting in another unit and underload it, 
or all of the units in service. There is 


a question of reliability and safety of 


service which comes in here, and which 
the station manager will, of course, 
have to settle aecording to the charac- 
ter of his load and the number and 
size of his units. 

The foregoing naturally brings up the 
question of selection of the size of units 
in new developments or renewals. The 
end of all construction should be the 
minimum combined cost per kilowatt- 


hour of operation, and therefore it behoves us in selecting our new 
units that we study carefully not only the immediate loads to be 
applied but also the expected future loads. 
that many managers can, with good success, map out their daily 
load and fix almost precisely, from day to day, the time when each 
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however, that with someone to start 
sueh a man authoritatively along the 
lines of better economy, that he be- 
comes, not only anxious to make a 
better showing, but his pride in such 
showing is very marked. р 


The general statement which has 
been made that turbines have a flatter 
load curve than engines is decid 
misleading when considered from the 
standpoint of total cost per kilowatt- 
hour. Inspection of the combined 
curves on both Figs. 1 and 2 show that 
at 100 per cent. rating the change in 
cost per kilowatt-hour of operating the 
turbine is decidedly greater than for 
the engine. It is seen from this curve 
that the engine, with its point of steam 
economy at 85 or 90 per cent. тыша, 
has at 100 per cent. rating а шие 
flatter curve of total economy. If we 
will inspect curve D," Fig. 1, we will 
see that, for an increase in load from 
75 per cent. rating to 100 per cent. 
rating, the increase in eccnomy on the 
basis of which this curve is made will 
be 11 per cent. Of this 11 per cent. 
gain in total cost the steam economy 

ain is only 4'7 per cent., while the 
fixed charge gain is 28 per cent., or 
four times as much gain as in steam 
cost. These percentages, of course, 
will bear some changing under 


different conditions, but it must be borne in mind that the 
characteristics of the curves will remain very generally the 
same. Again, as stated in the first part of the Paper, it is not 
strietly correct to assume that the unit is to run 24 hours a day at 
a certain load. However, it should be noted that applying the 
fixed charges to the unit, for the actual number of hours run each 
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day, will increase these fixed charges per kilowatt-hour, and more 
than ever increase the effect on the total combined economy, 
ting the point of maximum economy still further up 
The decreasing of the fixed charges per 
means, however, an increasing of the steepness of the fixed charge 


put- 
into the over 
kilowatt-hour 
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eürve- below 100 per cent. rating, thereby accentuating from the 
other standpoint the marked effect upon total costs which fixed 
charges have at all ratings below 100 per cent. or thereabouts. 

The effect of the increase in the cost of coal, while not affecting 
the strict character of the curve of cost per kilowatt-hour, does some- 
what flatten out the inclined portions of the curve. 

Thus it may be truthfully said that the curves “А,” B, “Сб” 
and D" will at all times retain their characteristic forms, and that 
being the case, whatever has been shown in this Paper as to relative 
costs for different percentages of full load is very closely true. The 
increase or decrease of either fuel cost or fixed charge cost changing 
but very slightly the relation of the individual fuel and fixed charge 
curves to the combined curve. 

The point has been raised that, after a plant is once installed 
the fixed charges do not enter into the economy of operation and 
that, therefore, the plant should be run at its lowest steam con- 
sumption. If, however, it is legitimate and necessary to figure 
fixed charges per kilowatt-hour in preliminary estimates, it appears 
to the author that they should be considered when the plant is in 
operation, for two reasons. | 

First, the operating reason, that with the load usually carried by 
an engine, full value ів not being obtained from the investment. 
A monthly report which shows fixed charges per kilowatt-hour 
generated should be of immense value to the manager in deter- 
mining whether his plant is receiving the particular and discrimina- 
ting attention which such a large investment warrants. 

Second, the investment reason, that a machine which has the 
lowest combined cost per kilowatt-hour at the individual loading 
that is carried, is the most desirable to continue in the installation. 
Manifestly a machine which has a combined kilowatt-hour cost 
lowest at 100 per cent. rating is better than one having its lowest 
cost at 140 per cent. rating. By adding automatic overload devices, 


costing little money, to the first machine, it can be made to operate |. 


up to the full overload capacity of the generator in taking care of 
peaks of short duration. 

The author would point out that this is not a consideration of 
station load factors, but rather a consideration of the economy in 
operation of individual units, and also economy in their selection as 
affected by type and design. 


In conclusion, the author would additionally point out that the 


gains indicated herein for turbine and engines are, to a greater or 
less extent, true for all other station apparatus, and perhaps no more 
true than in the case of boilers whose load and operation seem equally 
as far buried under misapprehension as are the generating units. 


COST OF ELECTRIC COOKING.* . 
BY CHARLOTTE D. SEAVER, В.8. 


Bummary.— This paper contains a description of a number of experi- 
ments which were carried out to see how the cost of cooking by elec- 
tricity compared with that where gas or other fuel was used. The figures 
are for various kinds of foods, and the time taken over each operation is 
also given, and the rapidity with which ovens can be heated. 


Very few statistics have been published concerning the cost of 
electric heating and cooking, although articles have appeared from 
time to time advocating its use on the grounds of simplicity, avail- 
ability and cleanliness. Many people would undoubtedly adopt it if 


it were not-for the high first cost of apparatus. Some experiments | 


made in 1897 by Prof. Jackson, of Pennsylvania State College, 
showed that at that time cooking by electricity cost about five times 
as much as cooking by gas. 

The aim of the present article is to give statistics and resulte of a 
series of experiments in electrical heating and cooking, as conducted 
in the home economics laboratory of the Thomas S. Clarkson 
Memorial School of Technology during 1904-1905 The first 
experiments were made by cooking certain specific ‘articles of food. 
These were followed by a series of whole meals, consisting of a 
breakfast, luncheon and dinner. 

. The conditions governing the experiments were are follows :— 

1. All articles were weighed or measured. ; 
2. The amount of time required was reckoned from the instant 

the current was turned on the apparatus till the operation of 

up n cooking was completed. 

: 8. With the екен of the whole meals, the same articles of food 

were cooked in coal, gas, gasoline and kerosene ranges, to obtain 

the relative costs, the fuel in each case being weighed or measured, 

4. Electrical heating and cooking apparatus were obtained from 
different companies for these experiments. 

The first group of these consisted of (a) stove, 6in., three heats ; 
(b) oven, 20 in. by 18 in., three heats; (c) broiler, 9 in. by 12 in.; 
(4) tea kettle, 1 quart ; (e) stewpan, 2 quarts. 


ё * Abstracted from the Clarkson Bulletin, October, 1906. 


(а) The stove consists of а round dise of cast iron, on the under-' 
side of which are embedded the electric heating wires in a non- oon · 
ducting and incombustible compound or cement of patented com- 
position. | 

(b) The oven is a simple box-shaped arrangement of sheet metal, 
thoroughly heat-insulated, so that it is possible to hold the hand 
against the outside, even when the oven has its highest heat on the 
inside, without a feeling of discomfort. 

(c) The broiler is made of cast iron with longitudinal flutings, 
and set slightly inclined to the horizontal, with a drip groove at the 
lower edge to allow the juice of the meat to run off. 

(d, e) The tea-kettle and stewpan are made of thin sheet copper 
and nickel.plated. They are arranged to lock on to the stove. 

In all of the apparatus described the heating coils are so placed 
as to concentrate the heat at useful points, while the supports, or 
bases, are non-conductors of heat. | 

The efficiency of the stove was found by raising 2 lb. of water 
from 42°F. to 212°F. (see experiment I.), | 

The cooking efficiency of the oven could not be determined 
exactly as there was no way of attaching a thermometer. As it 
was possible to hold a hand on the outeide when bread was baked 
to a turn, the commercial pl ae мав reasonably high, without 
undue losses (see experiments II., IV.). In baking, the current was: 
turned on from 20 to 80 minutes before the articles to be baked were 


placed in the oven, so as to allow for thorough heating. The cur- 


rent was turned off 10 minutes before the baking was done, as the 
oven would remain hot long enough to complete the operation. 
The broiler was used in much the same way, with the exception 


that the current was only turned on from 5 to 10 minutes before 
-being ready to cook, and turned off five minutes before the article 
was entirely done (see experiment III.). 


All costs have been estimated on a basis of 2d. per kilowatt-hour. 
Table I.— Results of Electric Heating and Cooking. 


No. of Experiment. | 1, | agn | m | aw 
А Stove and 0 Broil Oven 
pparatus used.... { tea-kettle ven roiler ve 
А heating Baking A 
Operation ........ { ator bread Broiling | Baking 
cle, kind ...... | a 2 loaves beef steak 4 apple pies 
Weight (total) . 2 lb. from 8 lb. 15 ld. 
Size, each ...... |: 42° to 212°Е. | 8x 6x 2˙5 in. 7 in. dia, 
Timerequired ,min.: | 
1. From cold to 25 5 25 
effective cook- | e | 
ing temp. | 
2. Port 5 32 6:5 95 
speci e LLL | 
8. Total minutes . 57 115 60 
Energy required, 
kw.-hour da i 
1. From cold to | 
effcotive cook- | 0:1675 0:5795 0:115 0:561 
ing tem 
ке арине | 0-4525 0158 | ' 0-773 
8, Total kw.-hours 1092 ^ 0218 | 1337 
Cost of operation, | | 
based оп charge} 0334. | 9:063. | 0:244. 2:074. 
of 2d. рег kw.-hr. | 


Experiment I. —Efficienoy found to be 57:8 per cent. | 


Comparative Cost of Cooking with Various Fuels.—The results 
set forth in the following Table II. show the relative average 
expenses of cooking by electricity compared with the different fue 
in use, for the same kind and character of cooking operating, the 
time in each case being based on one hour. | 


Table IL.—Conmparative Cost of Cooking with Various Fuels. 


Source of heat | 105 | | ine. Kero- 
for cooking. | Electricity. | Coal. | Gas. ' Gasoline кеңе; 
Amount of energy ) ' 


for given cook- 
ing operation.. 
Cost (assumed) .. 


| 
| 
or fuel required 1.055 kw, -hr./10°5 Ib. 20 ou. n 0-0832 zi 0:078 gal. 


REC per 4s. per | 744, per 7d. per 


ton, 1,000 cu., gal. gal. 
Cost of cooking b ft. | | 
given 1 A 2:004d. , 1:833, ! 1d, 0:64. 0:551. 


F 


Summary of Conclusions From L. per iments. From the fore- 
oing resulta з by electricity at the rate of 2d. per о 
kour would cost double that of gas fuel. This fact, toget dis МАТ 
the initial сові of the apparatus required, would appear 0 ага 
its general adoption at present. While the first cost 10 pu t 
utensils seems high, yet an outfit may be obtained for " if n d 
ing of an oven, a broiler, a griddle, а Gin. stove and a flat iron; 
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the following combination : a griddle, two 6 in. stoves, an oven and 
a flat iron. Either of these outfits would serve for the necessary 
cooking for an ordinary family of from three to six people. A very 
complete outfit, comprising a slate-top table with several outlets 
for electrical connections, with cords and conductors and the fol- 
lowing utensils: an oven, a broiler, two stoves, a coffee percolator, 
в quart pot and a large kettle, may be purchased for £22. This is 
not so much in advance, therefore, of the ordinary complete kitchen 
outfit as it might appear. Moreover, these cooking vessels are of 
nickeled copper, which is of longer life and is more easily kept in 
good order than are ordinary utensils. Those utensils that lock on 
to the stove give the quickest service on account of the close con- 
tact. For highest efficiency those water heaters are the best in 
which the heating coils are embedded in the bottom. The efficiency 
of a heater of 1 quart capacity is about 87 per cent. А 

The advantages of electric cooking from the standpoint of sanita- 
tion and saving of labour consist in the fact that there is no smoke, 
flame, nor soot, and of course no ashes nor dust arising therefrom. 
When in use there is nothing to indicate the presence of heat, for 
the apparatus has the same appearance as when cold. While the 
cooking goes on there is little or no appreciable rise of temperature 
of the air surrounding the utensils. There is no vitiation of the 
atmosphere and practically no radiation of heat into the room, which 
would be of great advantage in the summer. The apparatus may 
be readily accommodated on a table, thus doing away with the bulky 
range and its fuel. There is no labour in maintaining uniform heat ; 
no danger of fire or explosion and no danger of personal injury. 
Electricity is quite readily obtained for heating and cooking and may 
be used, as has been shown, at à reasonably high efficiency. The 
articles are of superior quality. The work of the oven, forexample, 
is as nearly perfect as possible. The time required, from the turning 
on of the current, to complete the baking of a given article, for in- 
stance, may be determined to a certainty. Results which have been 
found the best by experience may be reproduced easily with the 
electric oven. It will not burn the top nor the bottom of the food, 
but heats quickly and uniformly. No particular attention is required 
to be given to what the oven contains, for there is no need of 
changing a pan containing bread or cake to get a more favourable 
position. Every loaf of bread or cake may be obtained uniform in 
height, while all are of that delicious brown so highly desired. 

The time required for cooking various articles of food is practi- 
cally the same as by other methods of heating. It takes the same 
length of time to boil a potato of given size in one way as in another, 
to soften the fibre of meat, or to convert dough into perfectly baked 
bread. The gain in time in electric cooking comes from the heat 
being so quickly available. For light housekeeping, such as is the 
custom in small city apartments and in larger houses during the 
summer months, no other method presents so many desirable 
features. Gas, gasoline and kerosine are, of course, extensively 
used, but with the disadvantages of greater heat in tho room, 
unpleasant odours, vitiation of air, comparative uncleanliness and 
always with some danger. 

Notwithstanding all its advantages, both sanitary and labour. 
saving, the expensive utensils апа the high price charged per kilo- 
watt-hour for the service will, nevertheless, tend to make the 
general use of electric cooking of slow growth. We firmly believe, 
however, that it will win its way into public favour. Electricity in 
the near future will no doubt be so generated as to be brought 
within the means of almost all of the smaller home circles. The 
greater comfort and convenience, on the other hand, appeal 
strongly to the woman doing her own work, either from choice or 


ns 
TRACTION PERMUTATOKS.* 


One of the noteworthy exhibits at Milan was a traction per- 
mutator by the Société Egyptienne d'Électricité. The гареро 
type of Rougé and 'Faget Permutator, manufactured by the same 
firm, has already been described in our columns f. The traction 
type differs from this in many important particulars. It is intended 
to enable the series-wound continuous-current type of motor to be 
used, without the complication of starting rheostats, &c., when the 
system of supply is & high-voltage polyphase or single-phase one. 
The permutator under consideration is, in fact, a combination of a 
transformer and a voltage or speed regulator. 

The general arrangement of this permutator will be understood 
from Fig. 1. There are four laminated cores, arranged in two 


* Abstracted from L'Industrie Electrique, 
T. The Electrician, Vol. LVI., p. 305. 
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pairs placed vertically above each other, each pair resembling the 
stator and rotor of an ordinary induction motor. The inner core of 
the upper pair, marked M in the diagram, forms tlie rotor of the 
synchronous motor which carries the brushes around the commu. 
tator aí synchronous speed. The alternating.current winding is 
arranged partly in the upper portions of the slots of the outer core 
of the top pair (T, in Fig. 1), partly in the slots of the inner core of 
the bottom pair (T, in Fig. 1). The core supporting the winding 
T, is movable, and may be rotated into various positions relatively 
to the outer cores. The continuous-current winding 8 is embedded 
partly in the lower halves ot the slots containing the winding T, 
partly in the slots of the outer core of the lower pair, this win 
consisting of continuous bars which ex'end the entire length of the 
outer cores. This winding is at the top connected to the com. 
mutator C. | M 

Thus of the four cores the two outer ones are rigidly fixed, the 
bottom inner one is arranged to be movable and forms the starting 
and speed-regulating portion, while the top inner one represents the 
rotor of the synchronous brush motor. 


Fic. 1.—РАвт SECTIONAL ELEVATION. 


It is evident that by rotating the bottom inner core into various 
positions, the instantaneous direction of the rotating field due to 
the winding T, may be made to make any desired angle with the 
instantaneous direction of the field due to TI, and so the resultant 
E. M. F. generated in the continuous-current winding S may be con- 
trolled. When the fields due to T, and T, are in opposition, the 
continuous-current voltage is zero. By gradually rotating T, оо 
its position of phase opposition to that of phase conjunction wit 
Ti, the continuous-current voltage may be varied continuously from 
zero to the maximum obtainable (600 volts in the machine exhibited). 
A very perfect system of control is thereby secured. .. 

Since the brushes must always be maintained in space quadrature 
(electrical) with the direction of the resultant or equivalent magnons 
field due to the combined action of the windings T, and Т, an 
since the rotor of the brush motor is under the influence of the 
winding T, alone, it will be seen that special arrangements must be 
provided for causing the brushes during their rotation to advance or 
recede, so as to maintain the necessary quadrature relation rela- 


24 


generates 


tively to the resultant rotating field. These arrangements are ob- 
tained by the use of a double Winding on the rotor, the magnetic 
axes of the two windings being (in a two-pole machine) at right 
angles to each other. By suitab y adjusting the ratio of the ampere. 
turns due to the two windings, the resultant rotor field may bemade to 
rotate through an angle of 90 deg., which is the angle of. rotation of 
the resultant impressed stator field, as T. is rotated through 180 deg. 
(in the case of a two-pole machine), 

The two windings of the rotor are shown diagrammatically in 
Fig. 2. Contact is maintained between the external circuit and the 
rotating brushes by means of two alip- rings, and in addition to 


Fie, 2.— Rorox Winpinas. 


these a supplementar slip-ring is provided by means of which con- 
nection may be established with one end of the thick-wire rotor 
winding, as shown in Fig. 9. The other end of this winding is con- 
nected to the positive brush The second winding, which is of thin 
wire, 18 connected directly across the brushes. Between the nega- 
tive and the supplementary slip-ring is inserted a rheostat of 
special design. This rheostat is geared mechanically to the shaft 
by means of which T, is rotated, so that its action is rendered 
automatic. 

Let us first suppose that T, and T, are in phase conjunction. The 
fine-wire rotor winding is then the only one in circuit, the rheostat 
being on the infinity contact. If the winding Т, is now rotated 


Degrees. 
Ес. 3.—Open Cracurr ‘CHARACTERISTIC, 


і 
through an angle, a, the resultant stator field will be rotated 
through an angle, a/2, and the rotor field must also be ro- 
wes through an equal angle. The condition for this is obviously 
: NI. tan a, JE 
ni 2 


I the supply is a single-phase one, the rotor of the brush motor 


- 


Permutators of this type may be constructed for frequehclqi. t 
. ^ : 7 “з oat. d 


from 16 to 50. 


e pies of the performance of the machine 'exhibited may be 


Som 
gathered from Figs. 8 and 4. Fig. 8 is the open-circuit characteristic, 


current voltage on open circuit. Fig. 4 shows a number of load 
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characteristics, one set connecting the continuous-current voltage 
and current, and the other the alternating and continuous currents 
for variousangular displacements of Т, from the zero voltage position, 
Жыны ы ыыы ene a И 

Automatic Electric Block 8i —-Aecording to the 
Electric Railway Review of Chicago the Long Island Railroad 
has installed automatic block signals, with a ternating-current 
track circuits, on its electrified lines. The electrification of the 
road, using a third rail for delivery of the continuous current 
and both running rails for the return, made it necessary to 
instal inductive rail bonds. These separate the different track 
sections, which carry alternating current for the signal track cir- 
cuits and at the same time give a free path for the propulsion 
current. There are now, in all, about 19 miles of double-track 
road and 44 miles of four-track road equipped with alternating- 
current track circuits and automatic signals of the motor ty 
The length of the sections ranges from 1,000 ft. to 1,200 ft., 
with the transformers connected at one end of the section, and 
from 1,300 ft. to 2,800 ft. with the transformers connected in 
intermediate positions. The motor signals used are of the 
Union Switch & Signal Co.'s standard В type. Current for 
the motors and the line relays is taken from two sets of storage 
batteries installed at every pair of signals and so arranged 
that one set is being charged while the other set is discharging. 
The charging current is taken from the third rail at 650 volts, 
through a high resistance so proportioned that just the necessary 
current flows into the batteries. A 100 kw. trausformer supplies 
the high-tension mains with the current at a potential of 2,200 
volts anda frequency of 25 cycles. These mains are carried under- 
ground in a lead cable from which taps are brought into the 
primary transformers where the potential is reduced to 55 volts. 
This is in turn reduced in another set of transformers, called 
the track transformers, to from 6 to 2 volts as the conditions 
of the different track sections require. In the ‘subways the 
lights in the signals and all line relays are also supplied from 
the 55 volt side of the primary transformers. 
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the next issue of The Electrician” (for January 25th). | - 


NEW INCANDESCENT LAMPS. 


Although Mr. SwrNBURNE's Paper, read before the Institu- 
tion of Electrical Engineers, upon new incandescent lamps, 18 
essentially concerned with the subject of light, it may rather 
be described as indicating the dawn of light upon a good deal 
of ignorance ; for, although we know what is necessary for the 
solution of the important problem of producing light with 
some sort of efficiency, our knowledge of most of the materials 
that are available is extremely limited. Most of the materials 
which are easily obtainable seem to be unsuitable for the pur- 
pose, and in this, as in many other ways, Nature 18 rather. 
perverse. Metals of high melting point are essential, but it 
is just those metals which are either very rare, or, if not very 
rare, they are very difficult to wcrk. РЕ | 

That carbon should have been considered for, so. Юре a8 the 
only auitable material for making incandescent lamp айепіз 
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REVIEWS. 


(Copies of the nndermentioned works can be had from The Electrician Offi i 
free, on receipt of published price. Add 5 pet cent. for abroad or for foreign — ^ 


Steam Turbines. By Dr. Sropora. 2nd edition of the authorised trans- 
ation from the 2nd enlarged and revised German edition, with 
mathematical ah gine by Dr. Lovis C. LOEWENSTEIN. (London: 


The keen interest existing amongst engineers concerning 
everything relating to the steam turbine is well illustrated by 


the numerous books on the subject which continue.to flow 


not been altered in any way, there is порше to add to the 
t 


a carries his investigations 
into the region of the mechanical details of construction, and 
treats of such subjects as the design of disc wheels for high 
speeds, the balencing of turbines, centrifugal whirlin , the 
vibration of foundations, gyroscopic action, &c. These problems 
are dealt with mathematically, and of necessity many of the 
steps in the mere solution of the equations are omitted, the 
reader being left to supply the mathematical links in the chain 
of reasoning between the data of the problem and the results 
arrived at. A useful feature of the edition now before us is 
the addition of a supplement by the translator in which the 
links are supplied in the cases of the more difficult problems 
dealt with in the book. This supplement runs to some 56 
pages, and it will be specially welcomed by those who wish to 
make.a thorough study of the book. 

This work is one that can be thorough!y recommended both 
to student and designer, and there is little doubt but that it 
will long hold a leading position amongst the authoritative 
works on the subject. 

Turbinen und Turbinenanlagen. By Ү1ктов GELPKE. (Berlin : 
' Julius Springer.) 15m. 

he position occupied by the author for 10 years as chief 
engineer to the celebrated firm of Escher, Wyss & Co., Zurich, 
is in itself a guarantee of the technical importance of this 
latest addition to the literature of turbine design. The work 
is not suitable for students beginning the study of turbine 
theory, but is rather meant for those who intend to specialise 
in this branch of hydraulic engineering. The volume is full 
of technical details, and important practical-data are distri- 
buted throughout the text. The author begins with a method 
of estimating the flow through a turbine wheel of the mixed 
flow or Francis type of turbine, as it is called, and treats the 
question geometrically, analytically, and with numerical prac- 
tical examples. An investigation of the pressure exerted 
on a moving vane leads to the general theory of the turbine 
and to the statement of the futidamental equations required 
in design.. The hydraulic resistances are included in the 
general theory, and practical values are given to the constants 
introduced. The design of a turbine is considered next in 
detail, and illustrations are given of the design of turbines of 
the Francis, Fourneyron, Jonval and Girard type, and the 
Pelton and Loffel wheels. This completes the first section of 
the book. In the remaining section the genoral plant required 
in connection with a turbine, and the regulation of the water 
supply and the mechanical details of the turbine machinér 
are considered. There are 181 pages of text, through whic 
are distributed 52 figures and diagrams, and in addition there 
are 31 large folding plates at the end. This is a book of the 
highest technical value, and should find a place in. the library 
of every engineer who aims at being an expert in turbine 


design. 8 PN 
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Electric Light and Power Enterprises. By 
Finances of Gas ant Adidas The Autbor.) 108. 6d. net. 


This work consists of 10 disconnected Papers on various 
topics relating to the finances and the commercial development 
of electric lighting and power and electric railway under- 
takings in the United States. Though American financial 
methods and business arrangements differ widely from those 
which prevail in this country some of the chapters of Mr. 
Marks’ book should prove interesting to the engineers and 
managers of the electricity supply works and tramways in this 
country. The first chapter, which covers 133 pages, is devoted 
to the finances of electric railways, and contains a number of 
tables of operating expenses, gross and net earnings, &c., as 
well as a specification for the construction and equipment of a 
projected line. Chapters III. and IV., on “Commercial Analysis 


of Small and Unprofitable Electric Lighting and Power Enter- |. 


prises and on “ Commercial Electrical Measurements, contain 
many suggestions and hints as to the development of lighting 
and power loads, the methods of charging, &c. In Chapter 
VIII., on * How to get Paying Loads for Stations, we are told 
that the manager of an electricity station ** must combine with 
his knowledge as an engineer the energy of a locomotive, the 
activity of the D——, the sleepless vigilance of Cerberus and 
the manners of a courtier." The life of managers in the 
States is evidently not a happy one and it is not surprising, 
therefore, to learn than some of them die young or are in- 
carcerated in lunatic asylums. Though the British engineer 
and manager may sometimes find himself in difficulties, and 
though, perhaps, he may have to complain of the vagaries and 
unreasonable demands of members of his Council or of his 
Electricity committee, yet his lot is certainly not so onerous 
and his future is not so dismal as that of his American confrére. 
Chapter XI., on “ Overlooked Losses in Electric Stations,” 
deals with the organisation of the engineering and commercial 
staff of the station, the regulation of their duties, &c., and 
should be perused by those in charge of electricity supply 
undertakings. The author has had a wide experience of 
electric railway and electricity supply work in the United 
States and anything written by him on these subjects should 
command attention. 

Arithmetic of Electrical Measurements. By W. R. P. Новвз. 

(London: Thomas Murby & Co.) 12th edition. 1s. 

Those who are engaged in imparting information on elec- 
trical matters to the artisan class of student will find that a 
book of this kind saves a good deal of labour. It contains a 
large number of numerical examples relating to the various 
arrangements of conductors and cella in series and in parallel. 
Although the book has reached the 19th edition, and has, 
therefore, presumably, been subjected to searching revision, 
there is still a certain amount of looseness of expression which 
should be eradicated. As evidence of this we quote an 
example: Twelve cells, each having an E. M. F. of 1:8 volts 
and internal resistance of 2:8 ohms, are joined in parallel. 
Find the strength of the current." | 

The last two chapters are devoted to a few elementary pro- 
blems on electric lighting and power transmission, but these 


would be best studied under the supervision of a competent 
teacher. 


5. a HÓ—Ó€ 


CONNECTIONS TO ELECTRICITY SUPPLY WORKS. 
With the com pletion of our Supplement Tables Nos. I., IA. 


and II. we are able to give some diagrams showing at a glance 


the total connections to electricity suppl 1 і 
Unite Kingdom. y supply stations n the 
iagram I. sets forth the growth of electricity supply in 
London and the provinces and shows the way i dich рг: 
vincial connections have overtaken those for London and how 
steadily this increase is maintained. The figures from which 
Diagrams I. and II. are prepared include the power not only 
for private lighting, but also for private motors, and in the 
case of those stations which have both a lighting and traction 
load this latter (as the maximum load experienced) is also 
included. 
In Diagram II. we have the proportions of the connections 
to stations owned by municipal authorities and private com- 
paniea in London and in the provinces, while in Diagram III. 
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Provinces. London. London and Provinces. 
DiAGRAM 2.— MUNICIPAL AND COMPANY CONNECTIONS. 
Municipal- = - - - - = =- Company «mmm 


Scale 1 in. =300,000 kw. 


Provinces. London. London and Provinces. 
DIAGRAM 3,—CONNECTIONS TO CONTINUOUS AND ALT. CURRENT STATIONS. 
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DIAGRAM 4.—Privats LIGHTING AND Motor CONNECTIONS. 
Private lighting Motor 
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a. Charing Cross Oo. 

b. Chelsea Co. 

C. City of London Co. 

d. County of London Electric Supply Co. 

6. Southwark Borough Council 

f. Hampstead Borough Council 

g. Brompton & Kensington Co. : 
h. South London Electric Supply Corporation 
i. Islington Borough Council | 
j. Kensington & Knightsbridge Co. 

k. London Electric Supply Corporation 
m. Notting Hill Co. 

n. Stepney Borough Council 

O. St Pancras Borough Council 

p. Westminster Electric Supply Corporation 
q. Poplar Borough Council 

r. St James' & Pall Mall Co. 

S. Metropolitan Co. 

t. Hammersmith Borough Council 

U. Battersea Borough Council 

V. Bermondsey Borough Council 
W Fulham Borough Council | 
X.Hackney Borough Council 

y. Shoreditch Borough Council 
Z. Woolwich Borough Council 

ugh Council 
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5.—Conngcrions TO ELECTRICITY SUPPLY Srarioxs IN LONDON. 


the connections to continuous-current, alternating-current and 
combined continuous and alternating-current stations are given. 
Glancing at these last two diagrams it is interesting to 
note that the larger proportion of connections in the provinces 
аго to municipal stations, while in London they are to supply 
companies. Both in the provinces and in London the connections 
to stations supplying only direct current show a large increase. 
Stations supplying both alternating and direct current remain 
about the same as last year. The slightly smaller connections to 
alternating stations in London is due to the fact that the Lon- 
don Electric Supply Corporation now supplies direct current as 
well as alternating, and is, therefore, classed under that head, 


Fable I.— Connections to Electricity Supply Mains in London and Provinces. 


— 36,11 Kw. 

(52.821 Er.) jw 22,504 kv. 

LONDON : * v 14, 206 kw. 

(255,522 kw.) ae Se 

82701 kw.) | 2 ази d 

— , W. 

— 991,906 kw. 

(80.862 у] 98,108 kw. 

PROVINCES ; 2 245, 788kw. 

(885,793 kw.) 575 Ew. 

Companies |. 11, 500 kw 

(98,98 1K .) [ 119,0 76kw. 

Table II.— Municipal and Company Connections. 
Municipal. Company. Total. 

London e 72,821 kw. 182,701 kW. 255,622 kw. 
Pro vines 686,862 Kr. 198,981 kw. 885,798 kw. 
Тоа1.............. 709,683 ку. | 881,632. 1,091,315 kw. 


Table III.— Connections to Continuous and Alternating Stations. 


| London. Provinoes. Total. 
Continuouus 99,656 kw. 365,921 kw. 465,577 kw. 
Alternating | 46,734 kw. 105,008 kw. 151,748 kw. 
Cont. and Alt. ........ 109,132 kw. 864,864 kw. 479,996 kw. 
Not.. ` 255,522 kw. 835,798 kw. | 1,091,815 kw. 


Diagram IV. shows the private lighting and motor load in 
London and the provinces ; the proportion of the whole borne 
by the municipalities and companies is also set forth. Public 
lighting and traction are not included in these totals. Exact 
information as to the motor load on the mains of the County 
of London and Westminster Companies was not obtainable, so 
that only an approximation could be made in these cases. 


Table Iv. Private Lighting and Motor Connections. 
Private Lighting. 


Total. 


Municipal. Company. | Municipal.) Company. 
58,083 kw.|141,827 kw. 15,075 kw.“ 82,116 kw.|242,101 kw. 
396,258 kw.| 95,435 kw.|129,098 kw.| 37,195 kw. 657, 986 kw. 


Provinces .... 


Total ....|449,841 kw.|287,262 kw.|144,178 kw.| 69,311 kw. 900, O87 kw. 
The above total for private lighting represente a lamp con- 
nection of 22,886,700 8 c.p. lamps, whereas the total connec- 
tions given in Table I., including power and public lighting, 
are equal to 36,377,170 8 с.р. lamps—that is, private lighting 
is equal to about 63 per cent. of the whole. | 
Diagram V. represents the growth of electrical output from 
stations owned by the various companies and municipalities 1n 
London. The Metropolitan Electric Supply Co. no longer 
maintain their position at the head of the list, owing to the 
fact that a portion of this company’s undertaking has been 
transferred to the Borough of St. Marylebone. The Charing 
Cross Company now comes to the top of the table, and shows 
a steady increase on last year's figures. All the other under- 
takings show a slight increase, with the exception of the City 
of London Company, the County of London Company and 
Shoreditch Borough Council, who return their outputs as being 
the same as last year. The Southwark Borough Council 


undertakiny shows a slight decrease. 
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THE ZIRCON-WOLFRAM METALLIC FILAMENT 
E LAMP. : 


E Summary.—Partioulare are given of a metallic filament lamp suitable 
for & pressure of 220 volts and made as low as 32 c.p. for a 200 volt circuit. 


Last week, after the reading of Mr. Swinburne’s Paper at 
the Institution of Electrical Engineers, much interest was 
taken in the exhibition of a metallic filament lamp, known as 
the Zircon- Wolfram lamp, suitable for pressures of 200 to 220 
volts, as hitherto it has been impossible to get a metallic 
filament lamp suitable for high pressures. | 
„It appears that this lamp is the invention of Dr. Zernig, of 
Berlin, who has been working at the subject for some years. 


The filament was originally made of zirconia mixed with | 


carbon. This gave a high efficiency ‘filament, but only 
suitable for low pressures. Subsequently tungsten was intro- 
duced. As to the exact process used, it is difficult to obtain any 
exact information, but it appears that it depends upon utilising 
hydrogenous combinations of metals. 
tions have also been used, but they are less suitable as higher 
temperatures have to be used in the chemical operations. 


nekler, but only to a slight extent. The material that is 


obtained is in such a form that the filaments can be made by a 


process of squirting, which, of course, is a very great advan- 
tage, as it is probably owing to this that low candle-power 
lamps can be made. Lamps are at present made for 16 candles 
on-100 volts, or 32 candles on 200 volts. | | 

The introduction of tungsten into this particular lamp has 
enabled an extraordinarily rapid advance to be made in the 


pressure at which it will run, Thus, although the pressure | 


was only 37 volts rather more than a year ago, this pressure 
has now been raised to 220 volts. The advantage in being 
able to adhere to the simple squirting process is seen not only 
in low candle-power but also in the cost of manufacture, which 
is said not to exceed that of the manufacture of carbon filament 
lamps by more than 1d. per lamp. This, of courte, does not 
wé:n that these lamps will be put upon the market at practi- 
. cally the same price as the carbon lamp, but it is proposed to 


sell them at 2s. 6d. to 3s. each, which cannot be regarded as | 


excessive for a high efficiency lamp. . . 

As to the results obtained, the lamp has been found to run 
equally well on alternating as on direct current. It is not 
fragile, and the efficiency is about 1:2 watts per candle. 
Early testa on 37-volt lamps at the National Physical Labora- 
tory gave excellent results. According to a test carried out by 
the Westminster Electrical Testing Laboratories in the spring 
of last year, the efficiency of а 115 volt 35 c.p. lamp varied 
from 1:75 at the start to 2:94 at the end of 1,000 hours; but 
the report of a later test, carried out on the Continent at the 
end of last year, cn some 200 volt 65 c p. lamps, showed a con- 


siderable improvement on this, the efficiency being about 1°38 | 
watts per candle at the start, and about 1-28 after 500 hours. | 


. For the purpose of investigating the merits of this lamp the 
Zircon Synd. (Ltd.), cf 24, Budge-row, E. C., has been foi med. 
Wo are indebted to Mr. H. J. Dowsing for tho informaticn 
here given. | 


THE FLEMING DIRECT-READING CYMOMETER AND 
ITS APPLICATIONS.* 


(Concluded from page £97.) 


Summary.—A description is given of the cymometer as designed by 
Dr. J. A. Fleming, and the method of using the instrument for the deter- 
mination of wave length, frequency, capacity, inductance and the 
decrement of the oscillations in an oscillatory circuit. 

5. To Measure the Decrement of the Oscillations in an Oscillatory 
Cireuit.— When electrical oscillations are created in an antenna or 
other circuit by means of condenser discharges, each electric spark 
discharge creates a train of oscillations which gradually die away. 
The oscillations decay in amplitude according to the law that the 
ratio of any oscillation to that of the next preceding, or the damping, 
is constant. If we assume, as we may do, that the oscillations ina 


The description here given refers to the inst 
coni’s Wireless Telegraph Co. (Ltd.) . ч ш 


Nitrogenous combin1- 


quencies and the ordinates are cymometer currents. 
is best to take the maximum value of the cymometer current a$ 
unity and the corresponding resonance frequency as unity ап 
correct the other figures ї | 
resonance curves, one with the additional fine wire resistance 1n 
the cymometer bar short-circuited or cut out, and another with this 
resistance inserted. We have then all the observations necessary to 
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train are practically extinguished when the last oscillation is nb 
more 
the number of semi-oscillations M in the train is given by the rule 


than 1 per cent. ot the initial one, then it is easy to show that 


M 29518, Е 


where d is the logarithmie decrement per semi-period or 


d=log, 1. 2 505 logio f. 


that is, d is the Napierian logarithm of the ratio of two successive 
toscíillations or 2:308 times the ordinary logarithm to base 10 of the 
same ratio. As the qualities of a train of electric waves dep 
‘greatly upon the damping, the determination of the quantity d шап 
important measurement. 


Ihe cymometer can be used to determime the decrement as 


follows :— 


The simple doub'e copper bend with which the cymometer is 


provided for completing its circuit can be replaced by в special 
double bend (see Fig. 4) containing (i.) a fine resistance wire and (ü.) 
„а fine resistance wire 


having a thermo-electric junction in contact 
with it. These resistances and thermo-électri¢ junction are con- 
tained in two ebonite boxes attached to the special bend (see Fig. 4’, 
and a length of flexible connecting wire is provided by which the 
thermo-electric junction is connected to a single pivot sensitive low 


resistance galvanometer. 
Hvdrogenous combinations seem to have been first used by | 
ү the value of the currents, which when sent through the fine wire 
‘produce certain galvanometer deflections. Having done this, re- 
‘place the plain copper bend of the. cymometer by the special bend 
‘and proceed to use the cymometer as already described in con- 
'tiguity-to any oscillation circuit of which it is desired to know the 
decrement. 
meter too near the oscillation circuit under test at first, or else the 


The first step is to calibrate this galvanometer so as to ascertain 


In so doing care must be taken not to bring the cymo- 


oscillations set up in it may be so strong as to burn out the fine 
resistance wires in the ebonite boxes. 

Proceed, then, to take a series of observations as follows: Set the 
cymometer handle at one end of the scale so as to include all the 


capacity, and move it forward step by step, noting the reading of 
‘the oscillation constant, and at the same time the reading of rs 


vanometer in connection with the thermo-junction. It 
ound that on approaching the position of resonance the galvano- 
meter reading will increase very rapidly to a maximum. To get 
good results it is necessary, therefore, to move the cymometer 
handle very slowly and by very small steps near this maximum. 


Then convert the observed values of oscillation constants into fre- 
quencies by the rule 


5,000,000 


frequency = —— 
4 У = Secillation constant’ 


and convert the galvanometer scale readings into amperes by the 
aid of the already-determined curve. 


Then plot out a resonance curve, of which the abscissæ are fre. 
In so doing it 


to match. Obtain in this manner two 


obtain the decrement. 

It has been shown by V. Bjerknes and by P. Drude that the follow- 
ing relation holds good between the decrements of the two circuits 
and their frequencies. | 

Let d, and n, be the decrement and frequency of the circuit under 
test and d, be the decrement of the cymometer— these being the 
decrements per half period. Let n, be the frequency read on the 
scale of the cymometer when the handle is in any position 10 which 
the cymometer current is a amperes and let A be the maximum 
cymometer current when it is in resonance with the circuit under 
test. Then when n, is nearly the same as n we have, 


= ae (сш. 
4 +ау=т(1 н) I 


or if we put x for 1—”? and y for A , wecan write the above formula 
nı | 


in the form | | 
d,--d,-81415 x —" ... =X. . (0 
1742 Jic 

From the resonance curve first obtained we can measure off vis , 
corresponding values of y and х and in во doing we must not е 
values of л„|л, which exceed 1:05 or fall below 0°95. So that < an 
a value not far from 0'05. It is best to take several neichbo the 
values of x and y and take the mean of all the « values an 


mean of all the y values and use them in the formula 0), гар 
result gives us the sum of the decrements of the circuit under # 1 


and of the cymometer. 


1 
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To find the separate values we must increase the cymometer 
decrement by a known amount which is done by inserting an 
additional resistance in the circuit and taking a second resonance 
curve. 

The insertion of this resistance increases the cymometer deoro- 
ment by an amount d'. We can from the second resonance curve 
obtain the value of the sum of the decrements with this added 
resistance, for it is | 

dy+d,+d',=814152 XI, (2) 

/1—}» 

where the x and y in this last formula refer to the second resonance 
curve. The difference between the mean values of X! and X gives 
us the value of d',. | 
. Адаїп, Bjerknes and Drude have shown that if А and A! are the 
maximum cymometer currents in the two cases f. e., without and 
with the added resistance — we have 


A?d. „(4 1 + 4.) = Aa, + d^) (d, + d, + d А 
or AMX = A? (d, C d XI. 
xd, 


Hence 02 * ) "es (3) 
A! 
and d,+d,=X 
14 
Hence а-а. (a 
1 
(х) Ек 


The value of X ів given by the formula (1), and that of X! by the 
formula (2), and the ratio A/A! is given at once by the observations, 
for it is the ratio of the maximum cymometer currents without and 
with the added resistance. I АА 

Hence these observations give us the value of the cymometer 
decrement d, and that of the circuit under test—viz., di and the 
ome 4:605 x d 
| Ero Cai 
| | М 2d, 
tells us the number of complete oscillations in each train of oscilla- 
tions which occur before the oscillations in the circuit under test 
decay to 1 per cent. of the initial value. As an example of such а 
determination we give the following figures. A cymometer was 
used as described and a pair of resonance curves determined, and by 
measurement of z and y near the maximum the values of X and X! 
determined. Thus it was found for the first curve that we had the 
following values :— 2t 


аш | ир di td =X 

aay | (1-72) Р TI 
0:95 0:0120 0 115 
0:90 0:0165 0 112 
0-85 0-0205 0-104 
0-80 0:0255 0:107 
0:75 0-0298 0-105 
0-70 0˙0335 | 0 103 


Hence the mean value of X was 0:108. 


From the second curve, with resistance added, the following 
values were obtained :-— 


a 


a N,\ — 
ay us | dit d, 4 d4- X! 

0°95 0:0125 0:120 
0:90 0°0210 0:188 
0°85 0:0255 0'130 
0:80 0 0300 0:125 
0:75 0:0845 0:124 
0:70 0-0385 0'119 


MEE — a a a ЛУ # у= зыт A о ©з 
The mean value of X! was 0:126, also the ratio of the maximum 
cymometer currents in the two cases, or of A/A!, was found to be 1°53. 


2 
Hence ( =) = 2:34, 
Accordingly d, + d, — 0:108, 
d, + da t d, = 0°126, 
Hence d',—0:018, 
and d. = 0126 x 0˙018 EP 
2:84 x 0018—0128 „ oe 
Hence 


d, =0°108 — 0-017 = 0°091. 


The observations showed, therefore, that the resonance frequency 


mn was 0°95 x 108, the decrement of the circui = 
0'091, and the nù 0 e circuit under test 
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d, was 
mber of complete oscillations per train аа defined 


= М, was 25. It is to be noted that the value of d, includes the 
decrement due to the resistance of the wire against which the 
thermo-junction presses. From its resistance the resistance decre- 
ment of this wire is found to be 0-012, and hence that of the cymo- 
meter per se when the plain copper bend alone is used is 6 005. 
This shows that the cymometer circuit in itself has a very small 
decrement. m м : 
It may also be noted that from the value of the primary decre. 
ment d, we can find the resistance of the oscillatory ара if the 
high frequenoy resistance of the metallic part of the circuit can be 
calculated. In this case the circuit under test consisted of a rec- 
tangle of wire having an inductance L= 5,000 cm., and a high fre. 
quency resistance RI —0:28 ohm, calculated from its dimensions, 
The spark rosigtance r can he caloulated frum the formula 
4n,Ld, 


7 105 


Ri, 


and from the values given we have in this саве r=1-28 ohms. 

It will be seen, therefore, that the combination of the cymometer 
and the necessary adjuncts enables all the required information 
concerning the oscillations in the primary circuit to be obtained. 

When operating ss above upon a wireless telegraph transmitter 
antenna which is inductively coupled to the condenser circuit, the 
resonance curves will be found to be curves with a double hump, 
and if these humps are not too close we may apply the above process 
to each hump separately and obtain the decrement of the two co- 
existent oscillations in the antenna. | 


We are indebted to Marconi's Wireless Telegraph Co., Ltd., for 
the loan of several of the blocks illustrating this article, and also 
for the information here given. 
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THE APPLICATION OF THE ELEOTRON THEORY 
TO ELECTROLYSIS.* 
BY E. E. FOURNIER-D'ALBE. К 


The electron theory of electricity and magnetism may be fitly 
described as an extension of the ionic theory of electrochemistry to 
solids, gases, and a vacuum, inasmuch as it postulates material 
carriers of all electric charges, and reduces electric phenomena to 
the configuration and motion of these carriers. The application of 
thejelectron theory to electrolysis means, therefore, no revolutionary 
change in electrochemical conceptions, but simply an attempt to 
bring our extended knowledge of the properties of the elementary 
carriers of electricity to bear upon well-known phenomena, and thus 
to gain a clearer insight into the actual mechanism of electrolytic 
conduction and dissociation. 

One of the most valuable achievements of the electron theory is 
the complete harmonisation of the processes of metallic and eleotro- 
lytic conduction. Both processes depend upon the existence of 
minute charged bodies capable of threading their way through a 
mass of other bodies which are either uncharged or less mobile. If 
a body contains no such charged bodies—ions in the wider tense— 
or if its ions are fixed in position, it is incapable of conveying an 
electric current of any description. A current consists in the dis- 
placement of ions. The conductivity of a body is accurately and 
precisely defined by the number of ions it contains in unit volume 
and by their average mobility ; this mobility, in its usual accepta- 
tion, excluding any measurablefree path. The definition and physical 
interpretation of conductivity is thus the same in liquids and solids. 

It is only when we consider the individual carriers themselves 
that a fundamental difference appears between metallic and ‘eleo- 
trolytic conduction. Compare a cm.-cube of copper with a cm.- 
cube of dilute hydrochloric acid, each of them conveying a current 
of 1 ampere. The copper conveys its current almost solely by its 
free electrons, some 400 trillion in number, which possess a mobi- 
lity some 100 million times greater than that of a hydrogen ion. 
The hydrochloric acid conveys the current by means of its hydrogen 
and chlorine ions, which, in a millinormal solution, amount to about 
2 trillion. Since the current is the same in each case, the electrons 
in the copper must move some 200 times more slowly than in the 
electrolyte. . But this is not usually the case, tor in a copper wire 
1 mm. in diameter conveying 1 ampere the speed of the electrons is 
of the order of 1 em. per second. The greatly superior mobility of 
the free electrons brings it about that a much lower voltage is 
required to maintain an ampere in a copper conductor than in a 
liquid conductor of the same dimensions : 

Whence this difference between solids and liquids? At first sight 
it seems strange that free electrons should be observable in a vacuum 
and traceable in a metal, but that there should be none in a liquid. 
The eleucidation of this question would of fundamental importance 
for the theory of electrolysis, and would constitute a valuable oon- 


* Abstract of a Paper read before the Faraday Society, Jan. 16. 
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A high mobility implies a low degree of hydration of the ion. 
This low degree of hydration enables ‘such ions, when of Opposite 
signs, to combine more wed and rapidly than is the case in ions 
having a larger bulk. The heats of reaction, the heats of ionisa. 
tion, and the electro-affinities or electrode potentials of the majority 
of elements are fairly well known, and afford valuable data for 
determining the sizes of the ions. We already know that isomeric 
and metameric ions have the same mobility ; that the mobility of an 
ion of a given sign is the smaller, the greater the number of atoms 
it contains; and that the effect of any change in the constitution of 
an ion is the greater, the smaller the number of atoms contained in 
the ion. 

These facts leave the road clear for a determination of the actual 
constitution of a single ion on kinetic principles. When an ion 
contains 50 or 60 atoms it appears to have à minimum mobility 
which is not preceptibly diminished by a further addition of atoms. 
Such an ion must have a diameter of about a micromillimetre, and 
therefore comes within the range of Szigmondy's ultramicroscope. 
There is, therefore, a possibility that the motion of such heavy ions 
may be studied by actual observation, and that the may be watched 
as they cover a distance of 1 cm. in an hour and a half under the in- 
fluence of a potential gradient of 1 volt per centimetre. It then 
becomes а comparatively simple calculation to find the diameter of 
such an approximately spherical ion moving through a viscous liquid, 
or, in the last resort, threading its wa among molecules of perhaps 
half its diameter. Such calculations have been made in connection 
with metallic conduction, and have led to the conclusion that the 
carriers of the current in a wire are almost solely the free electrons. 

A difficulty is presented by the circumstance that ions of the 
higher valencies exhibit mobilities which are neither“ independent " 
nor constant for different concentrations.* The extraordinarily 
high mobility of lead is not easily harmonised with our notions of 
the physieal constitution of the ions. But it is interesting to note 
that the influence of hydration increases with the valency and the 
concentration, which is what we should expect. 

The future development of electrolytic theory will lie, I think, in 
the direction of statistical analysis on kinetic principles. Such 
analyses have yielded most suggestive results in gas discharges, 
more especially the electric arc, in the vacuum tube, the Zeeman 
phenomenon, and, quite recently, in metallic conduction. Thom- 
son's famous counting experiment" must be followed up. He 
produced ions in a moist gas, and watched them as they settled down 
under the influence of gravity. We must follow their motions 
along the potential gradient in a liquid and follow the fate of the 
electrons they convey through the liquid into one electrode, and 
back into the liquid through the other. ‘The complete determination 
of the energy absorbed or emitted at the various stages of this 
transmission means the complete mastery of the problems of 
electrolysis, 2 


ato c -—a — 


tribution from the general theory to.the special field to which, as a 
matter of fact, it owes its origin. | 

It cannot be said that this.question is anywhere near а complete 
solution. But since the whole range of electromagnetic phenomena 
has become unified under the sway of the electron theory, much 
additional material has become available upon which to base our 
‘judgment. І | | . 

The existence of free electrons in metals is made possible by the 
close packing of their atoms, which brings about а frequent exchange 
of electrons between one atom and another. During the short 
period occupied by its change of allegiance —a period amounting to 
something like ;j55th of its average time of attachment to & 
metallic atom—the electron is free to fall along the potential gra- 
Men, end thua ta constitute an electric current. When the metal 
expands by heat, this process of exchange naturally becomes rarer, 
and the metallic resistance increases. The positive atoms and 
neutral atoms are so tightly packed that they contribute nothing 
perceptible to the conductivity. ‚ 

In ап insulating solid or liquid the eleotrons are effectively 
bound up with atoms or molecular groups, and these are arranged in 
éome structure, usually cystalline in the case of solids, whic pre- 
cludes the formation of mobile charged groups and the liberation of 
electrons. А 

In an electrolyte, оп the other hand, such charged groups are 
formed, and they are sufficiently mobile to follow the E.M.F. That 
free electrons are not produced is capable of a simple explanation. 
Two copper atoms have equal attonitions for an electron, but atoms 
of, say, bydrogen and chlorine have not. Hydrogen loses one of its 
electrons more easily than chlorine, and when the two atoms of a 
molecule of hydrochloric acid separate, the chlorine takes one of the 
normal hydrogen electrons away with it. The hydrogen atom thus 
reiisins positively charged, and the chlorine atom negatively. The 
two ions so produced act as condensation nuclei, like any other 
small charged particles. The study of electric condensation nuclei 
will, I believe, shed a flood of light on electrolytic: problems. The 

damenjal researches of C. ＋. R. Wilson“ have proved that in 
vapours, at all events, ions act as condensation nuclei, and that 
negative ions are slightly more effective than positive ions. Of this 
phenomenon J. J. Thomson] has furnished a simple explanation. 
en a charged drop evaporates its electric charge remains, 
and its potential increases as its diameter diminishes, More energy 
is therefore’ required to evaporate a charged drop than an un- 
charged drop, Condensation on the drop involves an expenditure 
of available electric energy, fand thus condensation is facilitated. 
This fact has an important bearing cn the theory of electrolysis. 
It explains the low. mobility of the ions, the drop of potential at the 
electrodes, and the liberation of uncharged products at the latter. 
The different mobilities of the ions can, I think, only be attributed 
to their different degrees of normal hydration. That hydroxyl 
should have a mobility over four times that of lithium, points to the 
lithium atom as & particularly efficient condengation nucleus when 
deprived of one electron. It moves so slowly through the water. 
under the influence of the potential gradient because it has to drag 
& number of water molecules (probably not more than half a dozen) 
along with it. The number must be the same for each ion at a 
Riven temperature, but cannot be very large, to judge from the 
actual mobility (847 x 10-6) compared with that of the eleotron in 
‘copper (about 5 х 10-4), | 
When these hydrated ions reach the electrodes the E.M.F. tends to 
drive them into the metal of the electrodes. But the atoms of the 
latter are so closely packed, as a general rule, that no other atoms can 
force themselves between them. There arises a deadlock, which is 
‘only released when electrons are able to pass from the solution into. 
the metal, or vice versa. The mobility of electrons, though compara- 
tively great inside a metal, is very small at its surface, where the 
close packing of the metallic atoms loses its effect. But when the 
E. M. F. exceeds a certain minimum an electron may pass, say, into 
a hydrogen lon, and neutralise its positive charge. The immediate 
consequence will be that the hydrogen loses its condensing power. 
The link between it and the water molecules is broken, and the 
hydrogen is liberated as an uncharged gas. The converse process 
Boes on at the anode. The chlorine atom passes its superfluous 
electron into the anode, thereby becoming neutral and free from its 
aqueous encumbrance, | 
. In the further theoretical investigation of electrolytic action on 
ihe basis of the electron theory the study of mobilities will have to 
play a Prominent part. Bredig's laws of mobility are of special 
interest in this connection. We require a quantitive determination 
of the hydration of the ions. This determination should not be very 
‘difficult, since a number of data, such as heats of solution, melting 
and boiling points, are ready to hand. It should be possible to 
determine the diameter and bulk of the ions, and their shape from 
;Stereochemical considerations. The fact, noted by Bredig, that the 


strongly el iti ; i 
B y eleciropositive and electronegative metals have a high not exist in liquids. If they did, simple consideration showed that the 


Mobility point i 117 à 
m a m | © avian т — conductivity would be superior to that of copper, as the electrons were 
: a: R. Wilson, Phil. Trans., Vol. CLX IX., p. 265, 1897. 77! ud dime Logo DOLI APT. Аб 

t “Conduction of Electricity through Gases,” dad edition, p. 179. July 26 100. N * 


DISCUSSION. 
Sir JOSEPH SWAN presided, and congratulated the author on his 
very luoid remarks. | 
Mr. J. G. А. RHODIN did not agree with the author at all, as the 
electron theory had been brought forward in 1862, instead of 10 years 
ago, as stated by the author, He considered that the electron theory 
introduced needless complications into а naturally simple subject, and 
Sam Weller would have described it as “ veels within veels.” | | 
Dr. Н. BORNS asked why the author stated that electrons existed in 
solids and in a vacuum and not in a liquid. He did not follow why it 
fook more energy to evaporate a charged than an uncharged body. The 
whole electron theory seemed under a cloud at present, in view of Kauf- 
mann's latest determinations of the ratio e[m. з 
Dr. J. А. HARKER asked for а simple conception of an atom; was it 
made up entirely of electrons, or was an atom simply surrounded by 
electrons? Also, why did not atomic weights increase by & continuous 
gradation ? | 
Dr. T. M. LOWRY asked where the author had obtained the figures for 
the density of electrons and their diameter, also for the mean time during 
which the electrons were unattached. Electrolytes bave positive tem- 
rature coefficients of conductivity, but at higher temperatures these 
come negative. Large ions behaved as spheres moving in a viscous 
medium, their mobilities did not attain a definite minimum as stated, 
but additional viscosity in the lower values was simply the viscosity of the 
additional water. И 
Mr. WILSMORE approved the author's exposition. Under ultra-violet 
light elements tend to give off negative electrons ; there was no evidence 
of positive electrons apart from matter. If positive electrons were en. 
tirely omitted from electrolytic equations the latter were greatly simpli- 
fi He suggested the term“ negatron in place of negative electron. 
Mr. KAYE asked whether the charge of a liquid evaporated with the 
vapour. 

r. FOURNIER D'ALBE, in reply, stated that Weber between 1850 
and 1860 propounded an ionic theory of conduction, but this was not the 
‘t electron theory," as the carriers were supposed to be positive, and the 
word “electron” was coined by Dr. Stoney in 1880. Free electrons did 
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100,000 times smaller than atoms. Kaufmann's experimenta did not 
decide for or against the electron theory, but simply discriminated between 
Loreniz's and Abraham's mechanical structure of the electron, As 
regards the structure of atoms and the succession of atomic weights 
the work done in this direction was almost entirely due to J. J. 
Thomson, who showed that atomic weights were determined by con- 
figurations of stability, and whose book on “Matter and Electricity ” 
should be consulted. J. J. Thomson had proved that an atom did not 
entirely consist of electrons, but that it consisted of a positive nucleus 
which was by far the greater part of the mass. The first determination 
of the number of free electrons in a metal was made by Schuster, and 
given in the Philosophical Magazine in (he thought) March or April, 
1904. The Volta series of metals was confirmed notonly by observations 
under ultra-violet light, but aleo, according to Füchtbauer, under canal 
rays. The charge of a liquid did not go off with its vapour, the liquid 
surface behaving in this matter like a perfect semi-permeable membrane. 


NOTES ON THE WORKING OF A SUCTION GAS 
PLANT.* 
BY ARTHUR J. STEVENS. 


It has occurred to the writer that a short account of the actual 
working of & small suction gas plant may prove of interest to our 
members, as no Paper has yet appeared before our Institute on a 
method of production of power which is coming very largely into use. 

The circumstances and conditions which decided the author’s 
company to adopt this form of power were as follows :— 

The works in question are divided into two sections, the buildings 
of which are not parallel with one another and which made it 
almost impossible to drive both from one engine. There were also 
other reasons which made it desirable that two units of power should 
be employed. Each section was originally driven by а steam engine ; 
the average power exerted by No. 1 engine was found to be 22 B. H. P. 
and of No. 2 about 20 B. H. p. 

From inquiries made of firms manufacturing suction gas plants 
it was found that all the makers guaranteed that the cost with coal 
at 208. per ton would not exceed wd. per horse.power per hour. 
This guarantee applies to an engine working full load, but in an 
maginoong works this condition cannot of course be complied with, 
and for other reasons, to be referred to further on, it is essential 
that the engine should be worked well under its nominal full-load 

ower. It was found by the author that at the various works which 

e visited. for the purpose of seeing these plants the consumption 
of fuel was probably somewhere near that guaranteed, though in no 
ы was ^ possible to ascertain the actual horse-power which was 

ing used. ! СЫНЧ! 

After all inquiries had been completed it was decided to adopt 
the suction gas system, and two duplicate plants of 89 B. R. p. were 
ordered from Messrs. Tangye, of Birmingham. It may appear at 
first sight that the power of these engines was excessive, especially 
as the greatest economy requires a full load, but three points had to 

taken into account :— 


1. The probability of adding fresh machine tools. | 

2. The certainty that the gas will vary in quality, and so pro- 
vision must be made for this contingency. | я 

8. That а gas engine, when overloaded, behaves quite differently 
from a steam engine. The latter will slow down, but the gas engine 
will stop altogether. For the above reasons it was decided that the 
engines should have an ample margin of power. 

Each engine was erected close to the site of the steam engine it 
was to replace: The No. 1 engine was started at the beginning of 
February, 1906, and the No. 2 engine on July 1. They have con- 
sequently both had a fair trial, a complete record has been kept 
of the hours they have worked, and of everything that has been 
done in the way of repairs, cleaning, &c. Each plant—which i; is 
not the intention of the author to describe in detail, as they are 
becoming so well known—consists of the producer in which the gas 
18 made, the scrubber in which the gas is cleaned and cooled by 
passing through a vessel filled with coke through which water is 

eing passed, and the engine itself, which is of the ordinary gas- 
engine type. 

In these engines the gas is fired by magnetic ignition, and for the 
purpose of easy starting they are fitted with a pump to pump in 
town gas, This is by no means a necessary addition, but where 
such gas is handy it is a great convenience. In sone these 
engines it must be remembered that they will not start on a load, so 
x the power in the first instance must be taken by & loose 

ey. 
In order to test the quantity of coal and water used, a week's 
trial was made on two separate occasions, and the results obtained 
have been fairly borne out by the monthly consumption. The tabu- 
„F ў : ane 


* Abstract of a Paper from the Proceedings of the South Wales Institute 
of Engineers, January 9, 1907, i : ; | 
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The experiments were made with 


lated cost works out as follows. 
No. 1 plant :— 
The consumption of coal in 10 hours was 250 1b, 
Average break-horse-power taken at 22 B. p. 
Coal 25 Ib, (at 21s. per ton), 2:81d. 


per horse-power per hour.......... ec. 01274. 
Depreciation at 10 per ont... . 01004. 
Attendance at 158. per week . 0128d. 
Maintenance at 58. E E T dus stewed YES 0:0503. 
Опра ecese Cees сое о о о оеозоовезта „„ „ 00 00020 
Water at 8d. per 1,000 gallo: везовово Coreseres 0:002d 
Coke and firebrick, say ......... errr d SR VA awe 0•021d 

Total cost per horse - power per hour ......... . . . 450d. 


Taking the total coal consumed in six months, and the number of - 
hours worked by the engine, the consumption of coal works out at 
0˙140d., making the total expense amount to 0:4608d. - 

Taking the items seriatim. 


Coal.— This should be of the purest anthracite, broken into pieces 
from ĝin. to 1}in., and should be perfectly dry. If the coal is 
smaller than this, or if it contains small, there is a tendency to clog, - 
and not only makes bad gas but requires a large quantity of water 
in the scrubber. If there is any dust in the coal it is better to pass. 
it through a sieve and get rid of it rather than attempt to use it. . 
The best size for a producer seems to be an undecided int, as 
in some plants the author has inspected a proportionately larger 
scrubber is used; whether this tends to economy of fuel he is unable , 
to say, but it certainly requires less attention, In the plant de- 
scribed the producer is charged about every two hours, while in the 
larger one it is not filled oftener than once in three or four hours. 
At the same time the makers advocate a very regular supply, which . 
seems to imply rather more frequent filling than is sometimes 
allowed for, The producer is banked at night and is soon ready to 
start in the morning. In the writer's case the attendant comes to 
work at 5:80 a. m., to ensure the engine running by 5:55. On. 
Mondays he has to be somewhat earlier, as everything is nearly cold. 


 Depreciation.—This is taken at 10 p cent. per annum, and only 
experience can say whether this is a fair amount. 


,, Attendance —Thisisa difficult item to apportion correctly, although 
it will be noticed that it is slightly the heaviest item in the list. In 

the case of a works driven by one plant, the usual course would be 
to have a handy man, who is engaged on other work, and who 
would attend to the engine when required, and in such a case the 
proportion of his wages properly charged to the gas plant would 
certainly be less than 15s. per week. In the writer’s case the total 
cost of attendance on the two plants is 80s. per week, and he has 

therefore charged 158. to each plant’s maintenance. 


Maintenance.—As this is а new plant the amount charged is. 


purely an estimate, aüd more experience is required to show, 


whether it is correct. | 

Oil.—This is the actual result of six months’ working: about 
one-fifth of the oil is recovered, and is filtered and used for other. 
purposes. 

Water.— When water has to be purchased this is an item which: 
must not be overlooked ; but if the cost is very great or the supply 
scarce, the water may be cooled and used over again to в great 
extent; but in cooling the water must not be exposed to dirt, which 
would tend to choke the pores in the coke; and if there is any tarry: 
matter in the water it may be necessary to remove this by the use of 
& special apparatus. Pm 

Coke.— This should be as porous as possible, and should be obtained 


from gasworks, 


Firebricks.—Up to the time of writing (Christmas, 1906) there 
has been no need to change the firebricks. At the end of five 


months the No. 1 scrubber had the coke cleansed in consequence 


of mud having got in, presumably by the scouring of the water, 
mains, but at Christmas, 1906, both plants having worked for six 
months and still running quite satisfactorily, it was not though; 


advisable to disturb them in any way. It now only remains to 


mention one or two ailments to which these engines are liable. 
Oceasionally the engine slows down and stops. This may arise 
through inattention to the producer, or, as in our case, it has been 
caused by the firing plug failing to epurk. It is impossible to lubri- 
cate the spindle carrying the plug in consequence of the heat tq 
which it is exposed, and it sometimes binds. Also the plug n . 
sionally gets coated with dirt. In any case such stoppage, Waie ' 
however, seldom occurs, can easily be remedied by changing the 
plug, which can be done in five minutes. In the writer's expe- 
rience the magneto arrangement has failed once, but this can also 
be replaced in a few minutes. | , 
The springs on the valves corrode rather quickly, but, as they only 
cost a few pence, can be replaced when cleaning the valves. ч d 
These valves should be removed and cleaned every сога t, ah : 
the pistons should be removed about once in three e 175 ы 
writer began by examining the pistons every month, but this һа 
proved to be quite unnecessary. - „ cx 


12 


540 


THE ELECTRICIAN, JANUARY 18, 1907. 


> - 


It may be noted that far less water is used than was formerly the 
case with the locomotive boiler, as the boiler not only used what 
WAS neces for the engines, but there was serious loss by con- 
densation in the pipes. The saving is estimated at 2s. 8d. per week. 

Tho author has no intention of comparing the efficiency of the gas 
plant with that of the steam plant which it replaced, as the steam 
engine and boiler were admittedly uneconomical ; but as a matter 
of fact the saving of has been-at the rate of £160 per annum, 
which leaves a large margin for the saving over a really economical 
steam plant, when it is remembered that the actual horse-powor 


exerted is under 50, and that this is divided into two separate units. 


g...... 


TESTS OF INCANDESCENT LAMPS.* 


BY PROF. L. B. SPINNEY. 


The present agitation on the subject of high-efficiency incandescent 
lamps has very naturally emphasised the shortcomings of existing 
low-efficiency types. The study of lamp efficiencies has received an 
impetus greater perhaps than it ever before experienced, the results 
of which have been a larger interest in the behaviour of the carbon 
filament lamp and a more widespread knowledge of its characteristics. 

That such lamps are inefficient, even under most favourable con- 
ditions, has of course, long been recognised, even by those having 
the most superficial knowledge of the subject, and it is not impos- 
sible that a general recognition of this fact may be responsible for 
much of the careless buying and selling of lamps improperly made 
and poorly selected, and the use of lamps at efficiencies which are 
absurdly low even in the light of this knowledge. That this atti- 
tude towards the carbon filament lamp must necessarily follow a 
general recognition of its inefficient nature is, however, not appa- 
rent. On the contrary, it would seem that the reverse should be true. 

The fact that the practical operation of the carbon filament lamp 
requires the expenditure of, let us say, 3:1 watts per candle-power, 
is scarcely to be regarded as justifying the use of lamps which con- 
sume twice that amount of power. Nevertheless, the most casual 
observation will convince one that such wasté of power is not at all 
uncommon. Lamps that have been in service so long that their 
efficiencies have fallen to a low value, and lamps rendered inefficient 
by being’ operated at voltages below that for which they were 
designed, are to be found perhaps upon every commercial circuit. 

It is not here contended that the use of low-efficiency lamps is not 
in certain cases justified. These special cases are, however, com- 
paratively few in number and limited perhaps to certain classes of 
sign and decorative illumination, the circuits for which are difficult 
of access, and the service rendered of such nature that the brilliancy 
of the units employed is of secondary importance. It will be under- 
stood that the present discussion applies to illuminating circuits in 
which the great desideratum is the illumination of the surroundings 
amidst which the lainps in question are placed. 

It must be conceded that in the general case, so long as the life 
of the lamp chosen is not so short as to render the cost of renewals 
excessive, the high-efficiency lamp ів the more desirable. From 
the customer's standpoint the question scarcely admits of argument. 
To the central station manager the real merits of the case must 
appeal quite as strongly, since his aim should be to satisfy his cus- 
tomer, and the satisfied customer is the one whose premises are well 
lighted at a reasonable cost. 

The consideration of lamp efficiency is of special importance in 
those cases in which the electric lamp is competing with some other 
form of illuminant. Under such circumstances the customer is apt 
to keep strict account of the meter readings, and at the same time 
regard with critical eye the general illuminating effect produced 
by the lamps installed. It behoves the station manager to see that 
on such circuits lamps of reasonably high efficiency are employed, 
and that such lamps are renewed before they become dim and in- 
efficient. 

The percentage of lamps used on commercial circuits which are 
defective in selection or in vacuum is unquestionably large. Lamps 
which are either poorly selected or improperly exhausted are, of 
course, undesirable, while a low vacuum added to an efficiency 
below that at which the lamp is rated is, to say the least, an unfor- 
tunate combination. 

‚ In view of the general interest which these matters are awaken- 
ing it is believed the results of the lamp tests described below will 
be received with some attention and may not be altogether unin- 
structive, since they emphasise the need of exercising care in the 
purchase of lamps in the general market, and point indirectly to the 
desirability of proving for one’s self the quality of lamps purchased. 

The tests referred to were made at the Iowa State College and 
were carried on for the purpose of determining, among other things, 
the care with which commercial lamps are manufactured and 
selected. The tests were undertaken in the interest of the lamp 
users of Iowa and the results will be publishd in the form of a bulletin. 


* Abstracted from the Electrical World, December 15, 1906, 


. 88 of these being located within the State. 


Something over 1,000 lamps, representing 82 different makes 
have been studied, These ps range in rated candle.power 
from 1 to 50, in rated voltage from 50 to 225, and in rated соп. 
sumption from 8:1 to 4 watts per candle-power. The majority 
however, are rated 16 c.p. lamps, and, excepting in the vacuum 
tests, these only are included in the tables, diagrams and disous. 
sions given herewith. 

The lamps are presumably new lamps, and were secured through 
the co-operation of 41 different electric light plants or light users, 
They were received in 
lots of from 6 to 82 lamps, the average number of lamps from 


each source being 17, and in but five instances did the number of 


16 c.p. lamps of any one kind received from one source exceed 12 
The greatest number of 16 c.p. lamps of one kind sent in from on e 
plant was 89. 


Fic. 1.—Tareet DicBAM, 3:5 Warrs, 16-с.р. LAMPS. 
Of the 138 lamps represented, 90 fall within the targe 5 


It will be seen, therefore, that the series of lamps tested repre- 
sents fairly well the lamps commercially distributed throughout the 
State. The tests made include tests for initial mean horizontal 
candle-power, initial power consumption and vacuum. | 


Table I.—Average Initial Mean Horizontal Candle-power апі Wattage 
of all 16 c.p. Lamps Tested. 


Results of tests—averages. 


Rated No. of lamps 

Consumption. tested. Mean horizontal | Watts per mean 
candle-power. | horizontal с.р. 

81 119 16:26 811 

85 378 15.8 3:56 

8:6 11 17°50 8:55 

38 23 15-0 415 

40 15 15:12 4:26 


The mean horizontal candle-power measurements were made 
upon a standard Reichsanstalt photometer fitted with a Lummer 


Fic. 2.—Tarcet Ducram, 3'1 Warrs, 16-с.р. LAMPS. 
Of the 385 lamps represented, 238 fall within tho target. 


Brodhun screen. The secondary standards used were secured from 
the Electrical Testing Laboratories of New York City. Stationary 
standards were used and the test lamp was rotated at approxi- 
mately 180 revs. per min. dard 
The power measurements were made by means of a standar 
portable direct-current voltmeter, checked by a semi-portable wee 
tory standard, and a portable direct-current ammeter checke М 
means of the standard lamps which were certified as to curren 


consumption. 
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Table II.— Selection Percentages for all 16 c.p. Lamps Tested. 


| i No. falling | Selection 
Kind of lamp. No. tested. within target. | per cent. 
————————— == > 
All 3:1 watt lamps 188 90 651 
All 3-1 watt lamps, new series 118 79 07-0 
All 3:5 watt lamps .......... ' 885 2238 | 620 
All 8:5 watt lamps, new series 335 212 68:3 _ 
All 8:8 watt lamps .......... 11 2 18:2 
All 3:8 watt lamps ......... > 28 18 56°5 
All 4:0 watt lamps 15 9 600 


In the results as set forth in the diagrams and tables two lots 
of lamps are included. In the tables they are distinguished as 
the old and new series. In the diagrams the lamps of the new 
series are represented by solid circles or dots, those of the old series 

y open circles. 

The lamps of the old series were tested in part by four different 
individuals. The lamps of the new series were all tested for initial 
candle-power and wattage by one individual. 

The general results of the tests are set forth in the accompanying 
tables and target diagrams. Tha tar ets, as drawn, correspond to 
the limits of 14 c.p. above and 1$ c.p. below the rated candle-power, 
and 6 per cent. above and 6 per cent. below the rated wattage. 


Table III.— Results of Vacuum Tests. 


Vacaum. 
Kind of lamp. No. tested. ĩ m 
High. | Medium. | Low. 
— M —Ó — —— „ reme res 
All kind.. 651 496:0 75-0 80-0 
Percentages .............. 100 761 11:6 12-8 


The general results of these tests may be summarised as follows :— 

1. There is a wide variation in the incandescent lamps to be found 
upon the market: (a) In selection; (b) in candle-power; (c) in 
wattage ; (d) in vacuum. 


2. About 62 per cent. of the 16 б.р. lamps tested were well 
selected. 


8. About 76 per cent. of these lamps were properly exhausted. 


It must be gratifying to any one interested in electric li ting 
: y this demand is being met. The high. eff. 
ciency lamp has been во promptly forthcoming, that one is easily 

y a question of but a short time when 


to continue in its use for some time to come. It should, therefore, 
borne in mind that as found upon the market this lamp is a 


d 
variable pata and that it is worth while to go to the trouble of 
Proving the quali 


€ 
CORRESPONDENCE. 


THE BREAKING OF TROLLEY WIRES. 
TO THE EDITOR OF THE ELECTRICIAN, 


SIR : In his interesting Paper on this subject Mr. Sheardown 
enumerates among the causes of breakage one which he seems 
to have imperfectly understood or inadequately expressed. He 
calls 16 “the molecular change or erystallising action due to the 

amping out of vibrations in the suspendel wire," This, I 
ank, 18 a misapprehension, The action referred to is not due 
to a “ damping out,” but to a reflection of vibrations. It is a 
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vibrations. The former are no doubt damped by the suspen- 


produce the greatest stress, and, by shaking up the molecules of 

the wire, encourage the formation of crystalline aggregates.— 

Yours, &c., E. E. FOURNIER D'ALBE. 
Dublin, Jan. 19. | p ii 


THIRD RAIL- CONSTRUCTION. 
TO THE EDITOR OF THE ELECTRICIAN. 


A Sir: The author of the interesting article on the above sub- 
| ject has rightly called attention to the importance of sum- 


marising the experience gained on the track construction of 
those railways operated by continuous current. The form of 
protection adopted by the N.F. Railway is admirable in that 
the boards can be rapidly removed if desired ; & form of pro- 
tection somewhat simpler in design and far more easily fitted 
is, however, in use on the Liverpool Overhead and Lancashire 
& Yorkshire Railways. The design is shown in Fig. 1. The 
rail section illustrated in Mr. Goolding's article as being an' 
improvement on existing work is one that is almost in 
universal use, but the design of the insulator block and cap is 
open to criticism. The best and cheapest form of insulator is 
one of cylindrical form with a fairly large petticoat. The 
insulator carries on its top a malleable iron cap, which may 


be either cemented into the insulator or merely сорри. 
cli 


onto it. The insulator is secured to the sleeper by two clips’ 


held by coach serews inclined at an angle of 45 deg. to the 
‘Sleeper. An insulator on the above lines (see Fig. 2) has the 


ин 
2 „ 
аА. < 
8 


Fro. 1. Fia. 2. 


following advantages: Maximum length of leakage surface 
upper surface of insulator and petticoat kept dry by iron cap, 
lower external surface of petticoat washed by rain, only two 
clips required to secure it to the sleeper, coach screws can be 
driven in by a screw-driver kept well clear of third rail, clips 
are tightened on the insulator by the action of the coach screw ; 
such an insulator is cheaply made in porcelain, and has. a mini- 
mum number of parts and a maximum insulation resistance. 
Mr. Goglding's remarks on anchoring are quite correct, but he 
should have mentioned that not only should the lengths of rail 
between the expansion joints be anchored in their centres, but 
an anchor should be placed close to each feeder connection from 
cables laid underground ; an admirable design for these feeder 
connections is in use on the N. E. Railway. The suggestion for 


sectionalising the third rail would be excellent if signal boxes were 
accommodating enough to always stand opposite cross-over . 


roads, but this is not the case, and on many railways the cost 
of cabling from the gaps in the rail to the signal box would be 
excessive ; sectionalising the third rail, its amount and the 
location of the section switches is one of those problems which 
do not offer a general solution, and they depend on the traffic, 
physical configuration of the line and various other eo anon 
An important point in connection with the third rai is E 
length of the incline which lifts the shoe from its free heig 


to that of the third rail; these inclines should not have a 


steeper rise than 2 in. in 5ft. for speeds up to 20 miles per hour, 


2 in. in 10 ft. for speeds up to 40 miles per hour, 2 in. in 20 ft. | 
for speeds up to 60 miles per hour. 
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It is of interest to note the cheapness of steel conductors as 
compared with copper: Copper cable 1 sq. in. in diameter and 
insulated for 600 volts costs at the present price of copper 
about 208. to 168. per yard; a 75 10. per yard steel rail at 
£6. 10s. per ton costs 4s. 3d. per yard—say 5s. per yard, 
allowing for bonds, insulators, &c. The drop per mile in 
volts at 1,000 amperes per square inch is the same for the 
75 Ib. rail and the 1 sq. in. copper cable. The wise construc- 
tional engineer, therefore, for the above and other reasons, 
makes the cabling in connection with the third rail a minimum, 
and uses steel for his negative cables, laying it solid in bitumen 
if. necessary.— Yours. &c., 


Jan. 11. CoNTINUOUS CURRENT. 


THE PRODUCTION OF UNDAMPED OSCILLATIONS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In your discussion of The Arc in Wireless Te'e- 
graphy,” on p. 875 of your issue of December 21, 1906, you 
assume to point out an essential difference between my 
original method of producing continuous wave trains of un- 
damped oscillations and later work in the same general line. 
While not wishing in any sense to disparage these later 
developments, I must insist on the substantial identity of 
method in these and in my original work in this field. My 
patent, which you kindly reproduced in the issue above men- 
tioned, was based upon experimental work which proved with- 
out question the existence of continuous wave trains, and not, 
as you imply, “ discharges through the dying spark in a few 
rapidly damped oscillations.” ‘Che organisation is, in fact, 
such that the action which occurs is perfectly continuous, and 
the supply of energy steady. Of course, there is need of 
adjustment to bring it to this condition, and the spark-gap, 
therefore, instead of being “ invariable,” as you state, was ad- 
justed and varied to secure the desired result. Neither was 
the “dying spark suddenly blown by a magnet or air-blast,” 
because in the course of my experiments I found that neither 
of these adjuncts were necessary. The spark-gap was traversed 
. by a discharge which, if the condenser capacity and inductance 
were properly chosen, was accompanied by a most beautiful and 
steady musical note. By reducing the inductance and capacity, 
one or both, this note could be made to rise in pitch until it 
became quite inaudible, being beyond the limits of audition. 
When, in my patent specification I mentioned alternating cur- 
rents, I, of course, meant the usual continuous wave trains of 
alternating currents. In your article yom have evidently con- 
fused the prior high frequency work with that of my patent 
referred to, in which former work a succession of rapidly 
damped waves with dead spaces of considerable length between 
them existed. You will pardon my saying that this was 
exactly the condition which I tried to avoid, and which I 
avoided by adopting the method described in the patent. I 
am quite willing to let the matter rest in this way ; with the 
further statement that an experimenter would find it very 
2 to doris with Aras 5 shown in my patent the 

ration which you have, I regre i 
Mei EE 2 gret to say, mistakenly con 

The difference between “damped” and *'undamped " is in 
this case that when the energy to sustain the amplitude of 
Waves, which are really being damped in one case as in the 
other, is continuously supplied, as it isin the method described in 
my patent and as it was in my investigations which formed 
the basis thereof, the waves are culled “undamped.” The 
ра ое is like that between those of a plucked 
жыга, [ес Ж | „5 bowed string in producing 


West Lynn, Mass., U. S.A., Jan. 1. Ени THOMSON. — 


| TO THE EDITOR OF THE ELECTRICIAN. 

SIR: Having been present and assisted Prof. Thomson in 
experiments with the apparatus he designed for the production 
of sustained high frequency wave trains in 1892, I was naturally 
much interested in your discussion of the general subject, to 
which you devote the leading article in your issue of Decem- 
ber 21st. 

In the course of your discussion you contend that the charac- 
ter of the oscillations produced by apparatus designed by more 
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recent workers differ fundamentally from those produced by 
the apparatus of Prof. Thomson, who was the pioneer worker 
in this field. 

To admit your contention is to admit that the oscillations he 

obtained were, in their non-persistent character, essentially the 
same as those obtained by the use of his well-known high fre- 
quency apparatus operated by alternating currents, the only 
difference suggested consisting in longer intervals between the 
damped oscillations. As a matter of fact, it is within my 
knowledge that Prof. Thomson, recognising this discontinuity 
as a defect in former high frequency operations, devised and 
worked out the apparatus and method of his patent to over- 
come this defect. 
It is natural that the able workers now engaged in applying 
the method to special cases should make sn modifications 
and improvements as may perfect it for the ends in view, and 
theirs be the credit for the advances for which they are respon- 
sible. But, fundamentally, the process is old and dates from. 
1892.— Yours, &c., | ROBERT SHAND. 

Lynn, Mass., U.S.A., Jan. 2. ; | 

[Prof. Elihu Thomson appears to have made a number of 
experiments in or about 1892, which, had they then been pub- 
lished instead of concealed would have constituted a valuable 
contributiontoscience. Regarding the doubt we expressed about 
the continuity of the wave trains produced by his spark-gap 
method, the doubt was founded on the principle which was 
discovered in the course of Duddell’s experiments and supported 
later by theory, and which assigns a definite upper limit to the 
frequency possible by the carbon or carbon-metal arc method. 
Prof. Thomson and his colleague now give us in their letters a 
bald statement that they have obtained continued oscillations 
of frequency beyond the Duddell limit, but would they state 
by what means they examined the oscillations as minutely as 
is necessary to settle this point? Can they, for example, refer 
us to spark photographs obtained, let us say, by the revolving 
mirror or rotating plate method ?—Eb. E.] 


TRANSFORMER MEASUREMENTS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: In your last issue Dr. Drysdale takes me to task for 
omitting in my calculations in my letter of December 28th 
the effect of magnetic leakage. I must plead guilty to this 
offence. The fact is that I have been accustomed to work 
with transformers in which the magnetic leakage is 80 small as 
to be negligible for all practical purposes, and when I started 
to make calculations with Dr. Drysdale’s transformer I for- 
got for the moment that magnetic leakage might have to be 
taken into account. 

Now that Dr. Drysdale has given the magnetic leakage for 
his transformer by stating that the secondary current lags 
25 deg. behind the transformer voltage, I would like to correct 
my figures. | 

If my iron were substituted for that used by Dr. Drysdale the 
core. loss ampere-turns would be 0:44 per cent. and the mag- 
netisingampere turns 1:19 percent. Allowing for the secondary 
current lagging behind the transformer volts by 25 deg., the 
loss of ratio should be 0:44 per cent. x cos 25 + 1:19 per cent. 
x sine 25, or 0-905 per cent., which is not a great deal less than 
the 1:07 per cent. found by Dr. Drysdale with his iron. 

Since I can produce transformers with ‘a ratio loss of about 
0:4 per cent. only, and at the same time use in their construc- 
tion about one-seventh only of the weight of material, it 18 
evident that the chief difference is in their design. I would, 
therefore, point out where these differences lic. А 

Dr. Drysdale employs an ammeter, the resistance of which 
is about one-half that of the transformer secondary winding. 
would reduce this to about one-twelfth. 

The self-induction of the secondary circuit in th e one case 
produces a lag of 25 deg. between the transformer voltage and 
secondary current, whereas I reduce this to 3 deg. only. 

I also use more ampere-turns—namely, 1,000, as against 750 
—rather better iron and a better linkage of magnetic and copper 
circuits. 

I do not attempt to put any appreciable thickness of insula- 
tion between the primary and secondary windings, as the space 
cannot possibly be spared for this purpose. It is very much 


-— 


easier to insulate the instrument than to provide space for in- 
sulation in the transformer.— Y ours, &c., 


Westminster, Jan. 11. LANCELOT W. Wu. | 


The agreement under which current was supplied t to him: 
and he had struck out the £3, lied was sent to him, 


Mr. BACON, for plaintiffs, said the company connected defendant on 
January 18 last year, and when he refused to pay the deposit they cut off 


the supply, They were-now sueing defendant for expenses in connection 
with disconnecting the supply. : 


DEFENDANT said the company told him distinctly they would waive . 


namely, that, contrary to the generally received opinion, phase | the £3. He refused to pay the deposit on principle 


errors in a balanced three-phase system (whether due to trans- 
formers or self-induction) are no more vicious in the case of the 
two wattmeter method than when three instruments are 
ш | 

his is of considerable practical importance, since nearly all 
switchboard wattmeters, whether indicating, recording or 
integrating, are constructed on the double-movement principle, 


En 


having a deposit. There was no truth in the suggestion that they had - 
agreed to waive the deposit, and as soon as they knew defendant would 
not pay they cut him off. ` 


Judgment for plaintiffs for 19a. 2d. and costs, which the company 


agreed to forego. va 
— 
Willesden Council v. London Power Bus Co. 


At Marylebone (London) County Court on Tuesday plaintiffs sought to 


meters works will be cos (30 + Ф) and cos (30 Ф) respectively, 
Ч recover £26. Os. 7d. for damage to an electric light standard at- 


where ¢ is the angle of lag in the main circuit. Thus, if the 
i ll be precisely the same 
as if three wattmeters had been employed. If, however, the 
load is seriously out of balance, the errors may be either 
greater or less than this, according to which of the two watt- 
meters is carrying most of the load. In practice, however, the 
variation is found to be small.—Youra, &, | 


KENELM EDGCUMBE. 


9 


| 87, Victoria-street, Westminster, S. 


Jan. 15. ee 


Bass v. Krieger Electrical Carriage Synd. 

In the Westminster (London) County Court on Wednesday, plaintiff 
(a cabman) sought to recover damages for injuries sustained in a collision 
with one of defendants’ electric motor broughams at Knightsbridge on 
July 18. Defendants admitted negligence. A man was killed in the 
collision and plaintiff was knocked off his seat, his back being injured and ^ 
his clothes torn, ёс. The chauffeur was acquitted of manslaughter at the 
Central Criminal Court, | БЭ 

Mr. RANDOLPH (for defendants) contended that his clients were not. 
liable as the chauffeur disobeyed their rule to return to the garage directly 
he completed the job. Having finished the journey, he drove off to а 
friend, conveyed him somewhere, and on his way back to the garage 

‘collided with plantiff's cab. Had he obeyed his employers he would have 
been back in the garage before the time of the accident. He was not on 
his employers’ business at the time and, therefore, they were not liable. 
for his negligent driving. A 

Mr. DAVIS (for plaintiff) argued that the chauffeur was acting for his 
employers at the time, as he was taking the vehicle back to the garage. 

Judge WOODFALL found for plaintiff, holding the chauffeur was on 
his master’s business when taking the vehicle home, He did not believe 
there was а hard-and-fast rule as to the route drivers had to follow when 
returning to the garage. There had been a deviation, but at the time the 
driver was on his way home, He gave judgment for £75, with costs. —- 


— — — 
MUNICIPAL, FOREIGN & GENERAL NOTES. 


Өр QUESO E ERE PR, 


STEAM TURBINES FOR THE CORPORATION OF 
BRISTOL. | 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR: For tho benefit of those who consider that manufac- 
turers in this country are not suffering from want of Protec- 
tion, attention might be diawn to & Contract which the above 
Corporation have entered into with the British Westinghouse 
Ccmpany for tho supply of a 3,000 kw. steam turbine. 

The order for the turbine in question is being oxecuted 
in the United States of America, and this in spite of several 
manufacturers in this country being well able to meet the 
requirements of tho Corporation in this direction. 

It is surely to be regretted, in view of the unsatisfactory 
condition of trade in this country (Board of Trade returns 
notwithstanding), that one of our leading public bodies should 
allow a contract of this nature to be executed abroad when 
shops at home are largely empty for want of orders. 

And it can scarcely be argued—even by those who usually 
consider that foreign-made productions must necessarily be 
superior—that steam turbines built in America have surpassed 
the best this country can produce.— Yours, &c., 


Jan, 15. PROTECTIONIST. | | 
— APPOINTMENTS VACANT AND FILLED. | 

a —LṼ—ñ—— z v " : 
Applications are invited for 15 To ам проп the 

central office staff of the Bradfor city electrica engineer an 

LEGAL INTELLIGENCE. manager. Must have knowledge of the design and operation o 

— — eleotricity generating and distributing plant (lt. c.c. and e. h. t. 


three-phase systems). Salary £250 per annum, Applications by 
the first post of Thursday, 24th inst., to the town clerk (Mr. Fredk. 
Stevens), Town Hall, Bradford. See an advertisement. І 


The National Electric Construction Co., Queen Anne’s-chambers, 
Westminster, S.W., have a vacancy for an assistant engineer. He 
must be thorughly experienced in tramway construction, a good 
organiser and capable of estimating for and supervising the carry- 
ing out of large contracts. Commencing salary £350. Applications 
to the General Manager by Jan. 23. See an advertisement. 


Salford Corporation invite applications for the position of elec- 
trical апе 5 the borough. Applicants must be thoroughly con- 
versant with the technical details of direct and alternate-current 
systems, and must also have had commercial experience in a и 
position. Salary £800 per annum, rising by incrementa of a 1115 
41,000. Copies of applications must not bo sent to emen he 
committee, but applications must be delivered at the ore of tl 
town clerk (Mr. t C. Evans) by midday Monday, Jan. 21. 


In the City of London Court on Friday last, Sir Robert Hunter applíed 
о Judge Rentoul, K.C., for a new trial in & case reported in our issue for 


really never been before him in a proper way. He did not now think the 
agreement wag Unreasonable, and he would grant a new trial. 

x es 1. 

Electric Lighting Deposits. 


а the City of London Court on Friday, before Judge Rentoul, K.C., the 
ty of London Electrig Lighting Co. sought to recover from Mr, J. Wil- 
5 ton payment for energy supplied and meter rent charges, Defendant 


~ + —-— — __ 


^ 


— — 


— — 
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An assistant is wanted by a consulting electrical engineer, with 
thorough technical education and some years' practical experience, 
particularly with three-phase installations in works or shipyards. 
See an advertisement. nM 

Experienced syphon-recorder clerks are required. Applications 
to Mr. E. Raymond-Barker, India Rubber, Gutta Percha & Tele- 
graph Works, Silvertown, London, E. See an advertisement. 


An electrical meter inspector is wanted for the Natal Govern- 
ment Railways, Durban, between 24 and 80 years of age. Com- 
mencing salary £210 per annum, rising by annual increments of 
£15 to £240. Applications (not later than Jan. 21) to the Agent- 
General for Natal, 26, Victoria-street, London, S.W. 

Tonbridge Council require a chief electrical engineer. Salary £150, 
rising by £25 a year to £250. Applications by Jan. 28. 

Swindon Corporation require an engineer for their electricity and 


шар undertakings. Commencing salary £200. Applications 
y Feb. 4. 


Mr. E. J. Fussell has been appointed clerk at Croydon electricity 
works at £160, rising by annual increments of £10 to £200 per 
annum. 


Mr. T. Medcalf, traffic manager of the Swindon tramways, has 
been appointed tramway manager at £200 per annum. 


Accrington.—-Sanction has been received to a loan of £12,000 
for additional plant at the electricity works. 


Beeston (Notts.).—The Derbyshire & Notts Electric Power Co. 
have offered to supply electricity in bulk to the Council at 144 per 
unit if a minimum of 100,000 units per annum is taken. 

Bermondsey (London).—The equivalent of 78,109 8 c.p. lamps 
is connected to the mains for private consumers and 4,662 8 c.p. for 
public lighting. 

À hot well is to be constructed at the electricity works (to hold 
approximately 6,000 gallons of water) at an estimased cost of £76. 

. Leo Sunderland & Co., contractors for wiring and supplying 
electric light fittings, &c., at the generating station for £480, have 
issued а writ against the Council for the recovery of £189. 17s. 9d. 
and damages for breach of contract. The dispute has arisen on a 
claim by the firm for payment of extra expenses incurred, mainly 
due, as alleged, to the slow progress of the building operations. 


Birmingham.—' We learn that the electricity undertaking is 
making very satisfactory progress, and that there has recently been 
a large increase in the demand for power. The Electric Supply 
committee have decided to carry out extensions of the mains, and 
the Council are recommended to apply for sanction to a loan. 


Burnham.— The Council have decided to'oppose the application 


of Messrs. Pierson, Lysaght & Watson for a provisional electric 
lighting order. | 


Camberwell (London).—The Board of Trade have approved of 
an o. h. p. System (as an additional system of supply) for the Crystal 
Palace district. The supply will be furnished from the generating 
station to sub-stations at 10,000 volts a.c. at a frequency not differ- 
ing from 50 complete periods per second by more than 21 per cent.; 
the extra high-pressure mains will consist of insulated conductors; 
laid together and enclosed in a lead sheath, laid in troughs filled 
in solid with composition and covered with hard burnt tiles or other 
suitable protection, or drawn into pipes or ducts. The undertakers 
propose to connect part of their electrical circuits with earth. 


Channel Tunnel.—The Secretary of State for War (Mr. Haldane) 


has intimated that the department will o his bill f 
struction of the Channel Коп. ррове this bill for tho соп 


Cuba-U.8.A. Cable.—The Cuban “Official Gazette" of Dec. 26 
contains a copy of a Degree issued by the Provisional Goveroor of 
Cuba, granting а concession to the Commercial Cable Co. of Cuba, 
to lay submarine telegraph cables between the coast of the United 


Btates and Cuba, and to work and maintain a cable service between 
those countries from Jan. 10, 1907. 


ч Cost of Reinstatement of Streets.—Paddington (London) 
orough Council have adopted the following charges in connection 
with the reinstatement of footways and carriageways when disturbed 
by companies and authorities (other than the Post Office) :— 
1 in. asphalte paving on 4 in. concrete, 14s. per eq. yd. ; 1} in. ditto on 
in. concrete, 17s, ; 13 in. ditto on no concrete, 12s. 6d. ; Iz in. Lithofalt 
asphalte on біп, concrete, 178.; 2 in. asphalte on біп. concrete, 192. ; 
2 in. ditto on no concrete, 14s. 6d. ; concrete only 1 in. thick, 1s. 


Dartford.—The Council have applied for sanction to a loan of 
£1,000 for extensions of the electricity works. 
. Bastbourne.— The Council have decided, on the recommendation 
of the Electricity and Street Lighting committee, to put down (at 
an estimated cost of £9,984) additional generating plant, including 
a water-tube boiler (£2,027), а 750 kw. turbo-alternator and exciter, 
&c. (£5,960), cooling tower and tank (£1,070). The scheme of ex- 


tensions has been drawn up by the borough electrical engineer, : 
Mr. J. K. Brydges. 

The committee also reported that at a depth of 228 ft. the lower 
greensand has been reached, and they considered the advisability of 
the bore-hole being continued beyond 800 ft. if sufficient water supply 
is not secured at that depth. The contractor would continue the 
boring a further 50 ft. if necessary, at the same rate as at present, 
viz., lls. per foot. It was left to the chairman and the electrical 
engineer to decide the question. 


Edinburgh.—The Corporation have increased the salary of the 
chief assistant electrical engineer from £875 to £400 per annun, 
and that of the first assistant to the mains superintendent from 
£190 to £200 per annum. 

An impprtant report on the question of the system of electric traction 
to be adopted on the Mound and Gilmour-place tramways has been 
prepared by the Tramways committee. The matter was not, how- 
ever, reached at the Council meeting on Tuesday. The committee 
recommend the Council to accept the conditions laid down by the 
lessees as to the electrification of the Mound line. А section of the 
lines will be constructed for the conduit system, and the line along 
Gilmour-place will be on the overhead system. | 

On Tuesday the Electric Lighting committee recommended that 
the scheme for utilising the water in the sewer belonging to the 
Water of Leith Purification and Sewer Commissioners be adopted 
as the scheme for condensation at M‘Donald-road station at an 
estimated cost of £6,000. The committee also recommended that 
estimates be obtained for additional plant at the station, including 
two turbo-generators (£15,000), condensing plant, switchboard, 
steam pipes, foundations, &c. (£14,000), and that application be 
made to the Secretary for Scotland for consent to the borrowing of 
£150,000. 

These recommendations were agreed to. 


Electric Power in Canada.— On p. 508 of our last issue we gave 
some information relating to a bill to be introduced in the Canadian 
House of Commons providing for the taxation of electric power ex- 
ported to the United States. Mr. Taft, the State Secretary at 
Washington, has now requested the State Department to ascertain 
the exact scope of the measure as it will have an important bearing 
on the question which he has to decide regarding the distribution 
of electric power generated at Niagara Falls. 


Exhibition.—The King and Queen have promised to open the 
South African Products Exhibition on Saturday, Feb. 28. 


Heston and Isleworth.—An inquiry was held here last week 
into an application by the District Council for permission to borrow 
£8,000 for electric lighting extensions. 


j ed 
Hindley (Lancs.)—The draft agreement proposed to be enter 
into by the Council with the Lancashire United Tramways | 
for the supply of eleotricity in bulk in the district is to be submitte 

to the consulting engineer (Mr. C. Hopkinson) for report. 


Holland.—The “ Bulletin Commercial ” Brussels, states that ае 
proposed to substitute electric for steam traction on the ase 
Groninger Tramways and to construct an electric tramway ium 
Leyden to Alfen. Proposals are also notified for tramways from 
Zuidhaven to Bareveld and from Yzendijke to Terneuzen. | 


Inquests,—On Friday the deputy coroner for the City of London 
(Mr. F. Danford Thomas) held an in quest on Frank W. 1 
installation inspector in the employ of the City of London Elec 
Lighting Co. NM — À 

Mr. F. J. Macey, chief engineer in the electric lighting section at $n 
Commercial Sale Rooms, Mincing-lane, said deceased was known to last 
as а personal friend and also in business connections. On Toeren нен 
deceased came to deliver an estimate at the Sale Rooms, and ылы all 
witness asked him what it would cost to run an exhaust fan ev pum 
They walked over toward the fans, which were in motion. Deoeased d he 
every hole and corner of the room in which the electric plant was Witness 
knew that no one could go near the fans without danger to life. | на 
turned to look to see what the load was on the switchboard, е 
then heard а strange sound. He thought а bolt or a belt had go 
wrong, so turned off the current, and was then horrified to find . 
lying on the stone at the side of the fan shockiogly mangled. He AE 
to have attempted to get over the rail at the side of the fan, with 18 E d 
of equeezing past the 10 in. of space between the fan and the wall, а 
had been caught by the belt. Тһе fan was fixed on the edge of Mun ч 110 
race, and witness would never bave attempted to go past the fan whl bes 
motion, and "d not have allowed anyone else to do во had he 
able to prevent it. 

Mr. J. P. Bucx, chief inspector, said his opinion was that the феди: 
жав going to look to ind a suitable plaoe to fix а motor for the wor 
of the fan by electricity. his busi- 

The Coroner said the fact was that deceased’s knowledge of 
ness had caused him to be indifferent and run the great risk. Te 

After hearing medical evidence, the jury returned & verdict o 
dental death. 


At Longton an inquest has been held into the death of Herbert Marat 
electrician, of Chester, who died from injuries sustained at the ling де 
Colliery, Longton. On the 12th ult. deceased was engaged insta 
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ain an are ue ine wayne Море оло Оа ы | ett. be telephone wore, but thg rere wore о incom 
an assistant (S. Smitb) were standing at the switchboard and both men In rep] E eee C nite сое. 

: $enooar me reply to à request for information as to the losses which had been 
hid о С succumbed to his injuries, but Smith ig sustained by the department under the late manager, Councillor DITTMAN 
р А | said the borough accountant could not find a leakage of any considerable 

Kilmarnock.—The Council have increased the salaries of the nd. ae сани ipei mien off uad E £200 losses, оо: 
istant engineer (Mr. J. W. P н р e Counci ew as much as the committee. e 
торе (Ms. C. Won: slo) apworth) and the tramway traffic wages sheet had been manipnlated to the extent of £6, but that matter 

had not been ripe to bring before the Council. He might say that for 
L. C. C. Tramways.— London County Council have notified | three years the undertaking made a legitimate profit, which covered 
St. Pancras Council that, owing to the opposition of the latter body | £5,000. He believed it to be absolutely solvent, while they had had to 
to the overhead system on the Camden-road-Hampstead terminus | ‘ght most unscrupulous Opposition. He said that the late manager 
and the High-street, Camden Town-Finsbury Park lines, these | thought that the undertaking was going to be sold to the Post Office and 
tramways have been withdrawn from the provisional programme of then, got loose in his methods, The loss was Infinitesimal, and all 
works to beetenüted during the financial year ending March 81, 1908. d information which could be elicited ahould be fortheoming. 
On Wednesday St. Pancras Council decided by large majorities to е Zealand.— Qn page 504 of our last issue we published a note 
rescind resolutions passed on Sept. 19 consenting to the сопан чонон of | 9n the condition of the electrical industry in New Zealand. In con- 
tramways along Tottenham Court-road, Francis-street and other thorough. | nection with the tramway service at Dunedin we mentioned that 
fares in St. Pancras to connect with tramways proposed to be constructed, | this was inaugurated “ last month.“ We learn that there was an 
refusing to consent to the proposed tramways, and agreeing to present a | error in this statement, and our correspondent in New Zealand 
petition against the L.C.C. Tramways and Improvement Bill, 1907. probably referred to extensions of the Service, as the conversion 


Light Railways.—Obj ections to the confirmation of light railwa from horse to electric traction took place at the end of 1908. We 
orders authorising the construction of a light railway {ош Ripon 10 may add that the New Zealand cities of Auckland, Dunedin, Wel- 


Kirkby Mal : ! lington and Christchurch are now served by electric lines, and both 
by the Be ard сарса тше бош Ackworth to Norton were heard Dunedin and Wellington have in addition frequent cable cars, which 
The opposition was to the clause relating to the erection of gates across | TU? out to the suburbs lying on the steep hills just back of each of 
the railway, where the line cuts through a main road in Ripon. The | these cities, 
level crossing would, it was urged, be a danger and inconvenience to the Poplar (London).—In connection with the electrolytic disin- 
public, and а subway should be made. The promoters said the oost fectant plant put in some time ago by the Council, certain a liances 
would be £2,600, besides the cost of the land, and it was questionable | for stirring and an improved carboy have been ‘destoned by the 
8 анд were insisted upon, the light railway would be uere са of тт п 5 Me 5 It was suggested 
: у ; : : ee at these sho e patented by the Council, but the Public Health 
The Ackworth Light Railway scheme included 44 miles of railway from committee thought this was not desirable, and recommended that’ 


Ackworth to Norton, and the West Ridin County Council opposed in A 
order that provision should be made that al bridges across publie roads | Dr. Alexander should be permitted to take out patents on his own 
account (if he so wished) and at his own expense, the Council 


should not be less than the full width between the fences of the roads. ^in . 
Sir Н. Jekyll asked for retnrns to be furnished of the traffic on the par- | retaining the right to the free use thereof. The recommendation - 

ticular road in order that the Board might be assisted to come to a proper | was adopted. ; . f 
| Presentation.—The employés of the Pontypridd tramways de- 

partment have presented a silver cigarette case, match box and 


decision, | | 
The Board of Trade have confirmed the Maidstone Corporation | р 

cigarette holder to the manager (Mr. J. E. Teasdel), and silver 

serviette rings to Mrs. Teasdel, as tokens of esteem. 


Light Railways (Extensions) Order, 1907. 
Application has been made for an order to authorise the extension , 
mma. as Rangoon electric tramcar service was inaugurated 
on ec. • ; 


of the proposed Clacton and St. Osyth light railway. Clacton 
Rawtenstall-Bacup Tramway Scheme.—Rawtenstall rate- 


Council have, however, decid ed to oppose. 
Liverpool.—During the year ended Dec. 81 the car-mileage run 
payers on Wednesday approved the promotion by the Corporation 
of the bill for the electrification of the tramways in Rawienstall 


on the electric tramways was 12,115,984, an increase of 48,901 miles 
and Bacup at an estimated cost of £223,000. 


compared with the previous year ; the number of passengers carried 
was 122,094,528, increase 2,970,884; receipts were £568,798, in- 

Sheffield.—The salary of the tramway manager (Mr. A. R. 
Fearnley) has been inereased by £100 per annum. 


crease £13,672, and average earning per car-mile 11:17d., against 
10°94d., increase 0:234. 

Shoreditch (London).—On Tuesday the Council decided to ask 
the Lighting Committee.to report upon the position (financial and 


Lowestoft.—At the last meeting of the Town Council the deputy 
otherwise) of the electricity undertaking. 


town clerk and the accountant reported upon their recent interview 
with an officer of the L.G. Board in reference to the Board’s require- 
Spain. — The “ Madrid Gazette for Jan. 2 contains а copy of a 
notice anthorising Don F. F. Llano to carry out surveys for the con- 


ment that separate accounts of expenditure should be kept of the 
struction of electric tramways between Perales and Canaveral, and 


loans sanctioned for electricity supply. 
Caceres and Logrosan, with a branch line to Trujillo. 


They had pointed out to the Board's representative that sanotions had 
been issued authorising loans of £75,472 aud the capital expenditure had 
been £72,365. 148. 4d. Owing to the method adopted during the first 

Stepney (London.)—The Finance committee has passed an esti - 
mate of £10,500 for main extensions. 
The Electric Lighting committee recommended at Wednesday's Council 


years of the undertaking of placing all sanctions to the credit of a float- 

Ing capital account and setting capital payments against such account, it 
meeting that they be instructed to formulate & scheme for the supply of 
electric fittings, Фо. The committee consider the powers conferred by 


would be impossible, with the exception of the later sanotions, to allocate 
the L.C.C. (General Powers) Aot of 1906 will be of great benefit to the 


expenditure in the manner proposed. Since the re organisation of the 
financial department the accounts had been rewritten, and the expendi- 

electricity undertaking. The committee are in communication with 
electrical contractors on this question. 


ture allocated to correct accounts under proper headinge. They sug- 
gested that to facilitate the proper adjustment of the accounts the Board 

Applications were received for a special rate of charge for current sup- 
plied to lamps used for photographic printing and for night sky signs. 1t 


should cancel the whole of the original sanctions and give one new sano- 
was nof thought advisable to accede to these requesta, but to meet the 


tlon for the total capital expenditure spread over an equated period. 
cases in question by altering the conditions under which electricity was 


The report was adopted. 

Manchester.— The poll on the proposal to obtain Parliamentary 
supplied as follows : ‘‘ Consumers whose maximum demand never occurs 
between sunset and 10 p.m., or occurs only on Saturday or Sunday, may 


powers for the construction of extensions of the tramways will take 
have their demand indicator cut out of circuit at all times other than 


place on 24th inst. 
Manchester Suburban Tramways.—The work of constructing 
between sunset and 10 p.m. on each of the remaining five weekdays by 
payment of an additional meter rental of 64. per month for each su 


the tramway between West Timperley and Altrincham, a distance 
indicator so cut out.“ 


of 2 miles, has been commenced by Manchester Corporation, and it 
18 expected to be completed about Easter, when cars will be able 
to ran from Manchester to Altrincham. Altrincham Council will 
borrow £20,000 to cover the cost of the undertaking. The tramway 
18 to be constructed and equipped by Manchester Corporation at a 
charge of 10 pe cent. over the actual cost. It will be leased to the 
Corporation for 23 years, and sinking fund and interest will be paid 
by Manchester. 


Marylebone (London).—The arrangements for lighting Oxford. 


street with flame arc lamps being complete, notice has been given 
to the Gas Light & Coke Co. to discontinue the gas lighting. 


Municipal Telephony.—At Portsmouth Council meeting last 
week the borough treasurer reported that he had endeavoured to 
ascertain whether there had been any leakage in the stores depart- 


Stoke Newington (London).—An estimate of £600 (£800 for 
meters and £800 for services) has been passed by the Electric 
Lighting Committee. | 
. Failing the obtaining of more advantageous terms elsewhere, the 
Finance committee has been authorised to borrow £5,000 at 4 per 
cent. from the L.C.C. for mains. 

Tramway Employes’ Superannuation.— Liverpool Tramways 
and Electric Power and Lighting committee recommend the Council 
to apply, in their next omnibus bill, for authority to establish a super- 
annuation fund for tramway employés, and to guarantee the stability 
of such fund, the deficiency (if any) to be a charge on the revenues 
of the tramways undertaking; the superannuation benefit to be at 
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the rate of 103. per week, payable from 69 years of age, with & 
return of а specified portion of the contributions (without interest) 
in the event of death or withdrawal before the annuity be entered 
upon ; the weekly contributions to be at the rate of 18. per member 


Social.—On the 5th inst. the employés of Messrs. Crompton & Co., 
at Arc Works, Chelmsford, and their wives and families, were en- 
tertained at the expense of the directors. About 1,250 persons 
were present. Perhaps the most interesting event was a baby show, 
for which there were 50 entries. In addition to Col. Crompton 
Miss Crompton and Mr. and Mrs. Claude Croinpton, the Mayor of 
Chelmsford and the Mayoress and other notable residents were 
present. Mr. P. G. Cheverton was hon. secretary and Mr. H. 
Preston his assistant. 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


. Christchurch (N.Z.)—For the year ended March last the capital 
expenditure on the municipal electricity works was £21,241, an 
increase of £8,765. 

The receipts, including balanc (£280) from 1905, were £5,986, of 
which £3,686 was received for current for lighting and £2,020 for power. 
Working and general expenses were £3,470. Interest required £583, and 
£1,933 was paid off capital. The last two sums represent 122 per cent. 
on the total capital expenditure. The capacity of the plant is 350 kw. 
Charges for private lighting vary from 6d. to 34d. per anit, and the rate 
for power is 24d. The Council's consulting electrical engineer (Mr. 
Lawrence Birks) calle attention to the fact that the operating expenses 
include an item of £1,011. 83. 3d. (or 5 per cent. of capital) for stokers’ 
wages, the whole of which would be spent, in any case, in the destruction 
of the refuse; but as this is now one of the operations involved in the 
generation of electricity, it is charged in full against the electrical 
maintenance account. At the same time no oredit is taken in the accounts 
for the refase destroyed. 

The works have only been in operation three years, and the department 
has paid its way, relieved the city of the cost of destroying the refuse and 
b rought about a reduction in the charge for gas from 6s. 3d. to 5s. 9d. per 
1,000. It hae also, by demonstrating the advantages of the use of elec- 
tricity, brought to a head the question of the generation of electrical 
power on a large scale by the water power at the Western Alps. The 
destructor is said to be the first modern high-temperature destructor in 
Australasia. 


Huddersfleld.—For the nine months ended December the 
receipts of the tramways department were £61,890, and the work- 
Ing expenses £34,344, leaving gross profit £30,546 ‘against £2,837 
in the previous year). The net profit is £12,190 (against £7,451). 


TRADE NOTES AND NOTICES. 


TENDEBS INVITED. 


Belfast Tramways and Electricity committee invite tenders for 
pillars, superheater, mechanical stokers, economisers, pump and 
pipework. Specifications from the city electrical engineer, Mr. 
Victor A. H. M‘Cowen. Tenders to the town clerk (Sir Samuel 
Black), City Hall, Belfast, by 11 a.m. Monday, Feb. 11. See also 
an advertisement. 


Eastbourne Corporation invite tenders for supply and erection of 
one 750kw. steam turbo-alternator and condensing plant. Speci- 
fications from the borough electrical engineer (Mr. J. K. Brydges, 
M.I.E.E.) after 21st inst. Tenders to the Town Clerk, Town Hall, 


Eastbourne, by noon on Feb. 11. An advertisement gives further 
particulars. 


Salford Electricity committee invite tenders for supply, delivery 
and erection at their generating station, Frederick-road, Pendleton, 
of a motor for driving a 150 kw. alternator. Specifications, &c., 
from the Porough Electrical Engineer, Frederick-road, Pendleton. 
Tenders to the town clerk (Mr. L. C. Evans) on or before Saturday, 
Feb. 9. See also an advertisement. 


Wigan Electric Light & Tramways committee invite tenders for 
supply and erection of one 750 kw. engine and generator, two water- 
tube boilers, steam and feed water Piping, motor feed pipes and 
economisers, exhaust steam and water piping, motor-driven pumps 
and condenser, coal-handling plant and bunkers and tramcar 
jacks. Specifications, &c., from the borough electrical and tram- 
ways cngineer (Mr. Jas. Slevin), Bradford-plece, Wigan. Tenders 
to the town clerk (Mr. Harold Jevons) by Feb. 11. See also an 
advertisement. 


The National Electric Construction Co. (Ltd.), Queen Anne’s- 
chambers, Westminster, S.W., require tenders for supply of about 
970 tramway poles, brackets, &c., for the Rhondda Valley tramways. 


Specifications and particulars at th $ П 
ап advertisement, г e company's offices. See also 


Acton Urban District Council invite tenders for supply of the 
following materials for 12 months ending March 81, 1908: Pre. 
payment meters, house service boxes, house fuse boxes, compound 
and steel tubing, and cables (solid system). Tenders to the electrical 
engineer (Mr. J. Martin Blair), 130, Churchfield-road, Acton, by noon 
21st inst. 


Plymouth Corporation invite tenders for supply of stores during 
the 12 months ending March 31, 1908, including arc lamp carbons, 
electricity meters, transformers, cables (paper-insulated), lubricating 
oils, engine waste, wipers, &o. Specifications (up to Jan. 25) from 
the borough electrical engineer (Mr. E. G. Okell), to whom tenders 
by Jan. 81. 

Manchester Tramways committee want tenders by 10 a.m. Feb.4 
for the erection of an electric car depot. Forms of tender from 
Mr. J. M. McElroy, 55, Piccadilly, Manchester. 


London County Council Asylums committee want tenders for 12 
months’ supply of electric lighting sundries, iron pipes, ironmongery, 
&c Forms of tender, &c., from 6, Waterloo- place, S. W. 


Barking District Council want tenders by noon Jan. 29 for con. 
struction and overheid оро of light railway extensions. 
Forms of tender from the Clerk. 


Ilford District Council invite tenders for supply and erection of a 
192-tube economiser. Tenders to the clerk (Mr. John W. Benton), 
Town Hall, Ilford, by noon Jan. 22. 


Derby Tramways committes want tenders by 9 a.m. Jan. 29 for 
construction of permanent way and overhead equipment of electric 
tramways. Specifications from Borough Surveyor and Engineer. 


Halifa.: Corporation want tenders by Feb. 1 for 12 months supply 
of st res and materials for the electricity, tramways and highways 
departments. 


Warrington Electricity committee want tenders by noon Jan. 28 
for paper-insulated cables, switchboard, feeder panel and trans- 
formers. Specifications from the Borough Electrical Engineer. 


Yarmouth Tramways committee want tenders by Jan. 28 for 
wood paving block s and Portland cement. 


Redruth District Council want tenders by Jan. 81 for street 
lighting. Specificati on from the Clerk. 


The Deputy Postmaster-General, Adelaide, wants tenders by noon 
of March 6 for supply of telegraph and telephonejmaterial, including 
500 transmitters, 8 miles of cable, 20 miles of copper wire, &c. 
Specifieations and samples can be seen, and forms of tender 
obtained, at the General Post Offices, Adelaide, Melbourne, Sydney 
and Brisbane. [The Gazette may be seen at the Board of Trade, 
73, Basinghall.street, London, E. C.] 


The “ Moniteur des Intérêts Matériels" (Brussels) publishes a notice 
inviting tenders for the erection and equipment of electricity works 
and the sale of electric energy in the district of Liege. Plans and 
specifications from M. le Chef du Bureau Administratif des Tra. 
vaux, Annex, Hotel de Ville, Liége. A deposit of 50,000fr. (£2,000) 
is required. Tenders by noon March 80. 


The “ Madrid Gazette" for Jan. 7 contains a copy of a notice 
inviting tenders, which will be opened on March 11 at the Directorate- 
General of Publio Works, Madrid, for the concession for an electne 
tramway in Barcelona. An application for this concession has 
already been made by & company called Les Tramways de Barcelone, 
which at sam? rates, will enjoy certain preferential rights over other 
tenderers, A deposit of 8,058 pesetas (about £111) is required. 


TENDERS REOBIVED AND ACOEPTED. 


Leyton Council have accepted the following tenders for the supply 
of machinery and tools for the tramoar shed. | 

Hobdell, Way & Co., double wheel lathe (£242. 108.), hydraulic wheel 
press (£122. 10s.), milling machine (£117. 10s.), 26 in. pillar drill (£70), 
band-sawing machine (£61); S. Appleyard & Co., self-acting, sliding and 
screw-cutting lathe (£150); R. W. Blackwell & Co., tool bench lathe 
(£80. 83. 9d.), portable crane (616. 1s. 6d.), armature-removing bogie 
(£19. 178.), portable pit hydraulic bogie with telescopic ram (£33. 1s. 6d.), 
portable crow jack screw (19a. 9d.) and trestles and ladders (£18. 38. 64.) ; 
Pfeil & Co., power hack saw (£4. 58.), hand lever mortising machine 
(£18. 103.) and hand tracks (15s.); Burton, Griffiths & Co., sensitive 
drilling machine (£20, 10e.); Buck & Hickman, 3 R. P. d.c. electric motor 
(£35) ; Geo. Hatch, panel planing and thicknessing machine (£36. 103.) ; 
sack truck (93. 6d.) ; Dempster, Moore & Co., eris rta and iron trough 
(£0) and oil cabinets (£10. 178. 6d.) ; Lawler & Muirhead, vices (£8. 9в.). 


Bermondsey (London) Council have placed an order with J ohnson 
& Phillips for cable at £147. 7s. 3d., less 24 per cent.—viz., 110 yds. 
0-05 (£10. 8s. 9d.) ; 110 yds. 0-1 (£18. 103. 8d.); 110 yds. 0°125 
(£24. 1s. 7d.) ; 110 yds. 0°15 (£27. 183. 6d.) ; 110 yds. 0°25 (£42. 10s.); 
110 yds. 0:8 (£51. 78. 9d.). 

St. Helens Cable Co. tendered at £180. 7s. 10d., less 23 per cent. n 
lender's Co. at £179. 183. 8d., less 24 per cent.; Siemens Bros. & Co. & 
£180. 2з. 1d., less 24 per cent.; W. T. Glover & Со. at £179. 193. 1d., less 
24 per cent.; and the British Insulated & Helsby Cables at £175. 8s. net 
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For 450 yds. of troughing and covers an order was placed with Doulton 
& Co.— viz., U-shape troughs 43d. per yard., £7. 14s. 8d., covers 34d. per 
yard, £6. 118. 8d., bridges (080), 8s. 6d, per gross, £2s. 0з. 2d.—total, 
£16. бв. ld. Johnson & Phillips tendered for troughs, covers and bridges 
complete at 1s. 3d. per yard. | 


South- West Cornwall Mines have placed an order with Johnson 
& Phillips for gas plant, engines, dynamos, switchboard, electric 
pumps, &c.; and the Lamson Paragon Supply Co. have accepted the 
tender of the same firm for all plant required for the electric driving 
of the company’s large factory, 
switchboard. 


Glasgow Electricity committee recommend the acceptance of the 
tender of Babcock & Wilcox for two water tube boilers and two sets 
of mechanical stokers for Port-Dundas station at £4,015; that by 
Willans & Robinson for steam turbo-alternator and condensing 


Mr. F. B. Sinclair has resi ed his position as manager of 
the Sheffeld branch office of he British Westinghouse Co. to 
take up an appointment: with Bruce Peebles & Co. as manager for 
their Newcastle office, Pape's-buildings, Neville-street, Newcastle- 
on- Tyne, as from Jan. 14. | 


BANKRUPTOIES, LIQUIDATIONS, &c. 


F. W. Dickinson (Ltd.) is being wound up voluntarily. Mr. J, 
Gordon, 19, Bond.street, Leeds, is liquidator, Sm 


The Mevagissey Electric Lighting Co. (Ltd.) is being wound up 
voluntarily for purposes of reconstruction. Mr. J. Kemble, London 
House, Mevagissey, is liquidator. 


=. 


. Bales by Auction.—Messrs. Wheatley Kirk, Price & Co. will 
includ» in their auction sale of the extensive stock of Benham & 
Froud, Ltd. (in liquidation), Chandos House, 22, Store-strect, Totten- 
ham Court-road, London, W.C., on Friday, Feb. 8, at 11 a. m., the 
entire stock of electrical fittings in hammered iron, copper and 
brass, including electroliers for one up to five lights, lanterns, 
pendant: brackets, standard and pillar table lamps of various 
designs, shades and fittings, Se. Catalogues from the auctioneers, 
46, Watling-street, London, E.C. 


Mr. T. H. Richardson has been instructed by Messrs. Carpenter 
& Mayfield (who are giving up dier) to sell by auction at 
the Mart, Ilkeston, on Wednesday and hursday, Jan. 30 and 
31, the stock-in-trade of a firm of electrical and mechanical 
engineers, including dynamos, motors, motor starters, fans, cables, 
conduit, batteries, instruments, lamps, &o., and a large quantity 
of electrical accessories, and some engineers' tools, stores, shop 
fixtures, &c. Catalogues may be obtained jfrom the, auctioneer, the 
Mart, Ilkeston. Further particulars are given in an advertisement. 


Plant Wanted.—A steam dynamo is wanted, 150 Ib. steam pres- 
sure enolosed vertical high-speed engine, direct-coupled to a dynamo, 
compound wound for 500-550 volts. Offers to Engineer, Verulam 
House, Yelverton-road, Bournemouth. See an advertisement. 


Willing's Press Guide, 1907.— The 84th annual issue of this very 
useful guide to the World's Press is to hand. It gives in the 
handiest form a ve complete list of British, Irish, Colonial, Conti- 
nental and other publications. We can give nothing but praise to 
a publication which we frequently consult, and usually find to satisfy 
our requirements. The book is published at 1s., and should find a 
place wherever reference books are required. 


CALENDARS. 


Ths D.P. Battery Co. somewhat late, it is. true, have just 
issued an excellent calendar for 1907. A prominent feature of 
the illustrations on the card are the waterwheels in use at the 
Lumford Mills, Bakewell, where the company’s factory is situate. 
It is pointed out that the possession of cheap water power enables 
the company to produce its batteries in the most economical manner. 


A bold hanging calendar has been issued by H. T. Boothroyd, 
Hyslop d Co., of Bootle, Lancs., and London. The firm's standard 
type ventilated and enclosed motors, belt-driven generators, electric 
lift gear, &c., are well illustrated on the calendar, 


The Electric and Ordnance Accessories Co., of Stellite Works, 
Birmingham, have issued a really nice coloured hanging calendar 
in which the chief items of the companys manufactures are shown 
in а bold manner. The design of the calendar is neat and effective. 


Another old-established firm which seoures a full year's publicity 
by means of a hanging calendar is Wilson Hartnell 4 Co., of Kirk. 
stall-road, Leeds, hos hanging sheet for 1907 is a well executed 
lithographic reproduction of a painting by Lamasure. A proof of 
the merits of this calendar is shown by the competition we have 
experienced as to its possession. The feminine members of our stafi 
have secured the trophy, which is perhaps the highest praise we can 
give. 
Messrs. V. H. Willecc & Co., the well known engineers' stores 
and general supplies dealers, of Southwark. street, London, S E., have 
again issued their date remembrancer, which serves to remind us 
of the large variety of engineering requirements which this old. 
established firm can supply. A large range of these goods are 
illustrated on the printed sheets. 


CATALOGUES, &c. 


Baxendale Electrical Supplies.—Messrs. Baxendale & Co., of 
Miller-street, Manchester, have ready a series of sheet lists covering 
& large variety of electrical accessories and sundries. The sheets 
are bound up in compact form in a filing case for easy reference. A 
large range of bells, indicators, pushes, batteries, medical sets, &c., 
are included in the sheets. 


Stepney (London) Council received the following quotations for 

tons of moulded pitch: Thomas Crow & Sons (accepted), 328. 
per ton; South Metropolitan Gas Co. 84s. ; Forbes, Abbott & 
Lennard, 85s.; Rowland Carr & Co., 87s. 6d. 


Cowans, Sheldon & Co. have secured a contract for supply to Devon- 
port Dockyard of aix cranes, including three electric (two 75 ton 
and one 160 ton). 


Canterbury Council have appointed E. J. Philpot to carry out 
wiring work for the ensuing half-year, and his tender for wiring the 
Best-lane stores has also been accepted. 


Whitehaven Council have accepted the tender of the Pulsometer 
Engineering Co. for a boiler feed pump at £40. 


Accrington Council have accepted the tender of Yates &Thom for 
& boiler, superheater and mechanical stoker at £1,000. 


large joints, * Salamander” block packings and millboard, and 
other asbestos goods. "The total Supply of packings by this com- 
pany to the Navy has now to be reckoned in hundreds of miles, 
while the number of “ Victor” metallic joints supplied runs into 


Cauvery Falls, India.—We are informed that the contract for 
the hydraulic power plant required for the third installation of 
plant at this power station, which supplies power to the Mysore 
Gold Fields, has been placed with James Gordon & Co., 88, Knight. 
rider-street, London, E.C., and. includes & special design of pelton 
wheel to develop 2,700 B.H.P, under a fall of 380 ft. for direct coupling 
to an а.с. generator, sensitive quick-acting governor, heavy rivetted 
steel pipe line 4 ft. dia., with expansion joints, relief valve, &c. 
This is stated to be the first order for hydraulic plant for this 
station obtained by an English firm, all the existing plant being by 
Swiss makers, 


Controller Fingers.—Imeson Bros., Finch & Co., Stockton-on- 
Tees, have fitted their patent controller fingers in all the controllers 
employed on the Grimsby street tramways. 


other alteration will be made in connection with the London office, 


Messrs. Berry, Skinner & Co. have been obliged to extend their 
works at Birmingham, and adjoining premises have been taken, 
which will enable them to double their present output. 


Birmingham. 


The offices of the Secret Commissions and Bribery League have 
en removed to 1, Southampton-row, London, W. C. 


Wm. Geipel and Frederick Montague Townshend Lange (trading 
as Geipel & Lange) electrical and mechanical engineers, 724, 
St, Thomas-street, London, S.E , have dissolved partnership. Debts 
by Mr. Geipel, who continues. 


Mr. Alex. Bruce, sole partner in Alex. Bruce & Co. (railway 
sleeper and telegraph pole contractors, &c.), 58, Bothwell-street, 
Glasgow, has admitted his son (Mr. Robt. Bruce), who has assisted 
him in the management of the business for several years, a partner 
in the firm as from Jan. 1. 


548 


Dynamos.—-Messrs. Hodgson Wright & Wood, of Halifax, have 
ready a new list (No. 22) of multipolar protected type dynamos 
which are just being placed on the market. Copies of the list can 
be obtained on request. 


Electric Radiators.—The General Electric Co. have ready а new 
radiator booklet, in which a large number of excellent examples of 
this type of heating apparatus are shown in well executed photo 
illustrations. A number of the designs are quite new, and the 
general appearance of the pamphlet clearly indicates the demand 
Which is developing for electric glow radiators. The whole of the 
prices in the list have been revised, and it may be pointed 
out that along with the demand have come more economical 
methods of manufacture, which enable the company in practically 


Tun ERA ELECTRIC 
RADIATOR. 


every case to effect reductions—in some cases large reductions—in 
prices. The use of the electric radiator, especially on supply mains 
where current can be obtained for heating at low rates, must become 
& distinctive feature of the demand for electric current in the near 
future. Adaptability, artistry, cleanliness and portability are points 
in these accessories rendering them both attractive and useful. Out 
of the large number of really handsome designs with which the 
booklet is replete, it is almost invidious to sclect examples. We, 
however, show the “Era” radiator fitted with four lamps, two 


Iuprovip Pattern ELECTRIC BED-WARMER. 


regulating switches, plug and socket. The finish of this radiator 
ts wrought iron and copper, and the consumption of current 1 unit 
per hour. Our second illustration is an improved pattern of 
electric bed warmer—light, clean, safe and free from all the objec- 
tionable features of the antediluvian hot-water bottle. When 
required for use all that is necessary is to connect the plug to the 
nearest electric lamp holder. It may be added that the heating 
system of these radiators is that known as the Archer." 


Exports of Electrical Goods and Apparatus.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery which 
is not separately specified) from Jan. 9 to 15, with the ports of desti- 
nation :— | 

Africa— Benguella, £17 ; Cape Town, £83 ; Delagoa Bay, £138 ; Durban, 
£691 (including £93 telegraph material); East London, £15 ; Port Eliza- 
beth, £380. Argentina—Buenos Ayres, £22 (telegraph material); Rosario, 
£871. Australasia —Adelaide, £38; Auckland, £82; Brisbane, £1,285; 
Christchurch, £75 ; Fremantle, £113; Melbourne, £324 (including £84 
telegraph material) ; Otago, £464 ; Perth, £49 ; Sydney, £47 ; Wellington, 
£518 \(including £348 telegraph material) Belgium—Antwerp, £73; 
Ghent, £63. Brazil—Rio Janeiro, £41; Santos, £553 (including £153 
telegraph material), Burma—Rangoon, £55. 


Ceylon—Colombo, £109 
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(including £47 telegraph material). China—Shanghai, £77. France— 
Paris, £7. Germany—Bremen, £25 ; Hamburg, £20. Gibraltar, £1,046. 
Holland — Amsterdam, £213 (including £162 telegraph material. Hong 
Kong, £105 (telegraph material. India—Bombay, £8,280 (including 
£328 telegraph material) ; Calcutta, £724 (including £60 telegraph mate. 
rial); Madras, £211. Jtaly—Genoa, £17. Japan—Osaka, £1,718; 
Yokohama, £450. Philippines—Manila, £210 (telegraph material), 
Russia—Kureh, £002; Riga, £350; St. Petersburg, £21. Straits Settle- 
ments—Singapore, £282 (including £105 telegraph material) Uruguay— 
Monte Video, £90 (telegraph material) Total £15,070, against £28,158 
in the corresponding week last year (Jan. 10 to 16). 


BOOKS RECEIVED. 


(Copies of the undermentioned works can be bad from The Blectrician office, poit 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books. 


“ Science Abstracts.” Dec., 1906. Vol. IX, part 12 Section A 
—Physics. Section B—Electrical Engineering. (London: E. & 
F. N. Spon), 1s. 6d. each. 

“The Manufacture of Light.” By Silvanus Р. Thompson. 
(London: MacMillan & Co.) 15. net. 

“ Hilfsbuch für die Elektrotechnik." By Dr. Karl Strecker. 
7th edition. (Berlin: Julius Springer.) 14m. 


* Annuaire du Bureau des Longitudes, 1907.” 
Villars.) 1. 50c. 


* Engineering Materials." By Edward C. R. Marks. New edition. 
(Manchester: The Technical Publishing Co.) 2s. 6d. net. 


“ Precision Grinding.” By H. Darbyshire. (London: A. Con- 
stable & Co.) 6s. net. 

“ Electric Railway Engineering.“ 
Hobart. 


(Paris : Gauthier- 


By H. F. Parshall and H. M. 
(London: Archibald Constable & Co.) 42s. net. 


PATENT RECORD. 
APPLICATIONS FOR PATENTS. 


Norz.—The undermentioned Applications (except those marked T) are not 
open to public inspection until after acceptance of Complete Specifications. 
Those marked t are open for inspection 12 months after the date attached to 
them, if they have not been published previously in the ordinary course. 
Names within parentheses are those of communicators of inventions. When 
Complete Specification accompanies application, an asterisk is affixed. 


December 3, 1906. 


27,444 Hatz. Electric ignition tubes for uss with artillery. 

27,445 Parsons & Barr. Electrical contacts. 

27,459 Jounson & WILLIS. Permeated arc lamp carbons and incandes:ent 
lamp fi'aments. . 

27,491 Сосквовн. Lens for acetylene or electric lamps for vehicles and 
like purposes. - 

27,499 GEBRÜDER Siemens & Co. Carbon dynamo brushes, sliding con- 

tracts or the like. (Date applied for, Feb. 16, 1905).* 


December 4, 1906. 


27,541 Cowrgr-Cutgs. Process for the manufacture of parabolic reflectors. 

27,543 RosENDORF, JELINEK & SCHLESINGER. Lifeguard for el-ctric care. 

27,556 CHOULER. Electric plug and resistance lamp. К. 

27,569 Gross. Electric arc lamps. 

27,570 Атвіох Motor Car Co. & Murray. Magneto-elestric generators 
for ignition purposes. | 

27,593 Свврїн. Electrical communication between guard and driver. 

27,601 PnaEDIGER. Arc lamps. (Date applied for, 4/12/05.)*t 

27,603 Garty. Electrical test lamp. 

27,623 Homes. Electricity meters. (Date applied for, 6/12/05.)"t 

27,640 New Century Авс Їлөнт Co. & Влаветт. Arc lamps.“ 


December 5, 1906. 


27,685 AckERY. Apparatus for calculating correct size of cables or wires 
for transmission of electric power, or for similar problems. А 

27,684 Bruun. Electric time switch. (Date applied for, 29/3/06.)*t 

27,694 MARSHALL. Brush gear of dynamo electric machines. t 

27,714 AKTIBBOLAGAaT SVENSKA ELEKTRISKA URFABRIKEN, Electric clo:ke. 
(Date applied for, 6/12/05.)* t 

27,725 BROCkIE. Double carbon arc lamp with inclined carbon bolders. 

27,726 Ввоскв. Arc lamps with mutually inclined carboa holders. 

27,728 SPICKNALL and J. G. WHITE & Co. Points for electric tram ways 
upon the slot conduit system. 

27,732 SEgRvE. Telescopic masts for signalling purposes. 
for, 6/12/05. )* 

27,736 LiTNER. Electric motors. 

27,740 CowPER-CoLEs. Electrolytic refining of copper. 

27,745 Нклѕ Сап, & ACCUMULATOR Co. and SCHAULI. 
for detecting feeble impulses. 


December 6tb, 1906. 


27,749 LituicraP. Electric metallic separat or. А , 
27,762 ARMISTEAD. Ventilation or cooling of dynamo electric machines. 


(Date applied 


Magnetic device 


27,765 HALE. Electric or like ignition tubes for use with artillery. 
27,815 CuwING. Operating electric pumpe and the like. 
27,841 Ғоввез. Low-tension ignition systems. 


December 7, 1906. 
27,856 Стжва. Producing high-voltage spark from low-voltage source, 
27,859 OBERLANDER. Incandecsent lampe, 
27,861 B.T.-H. Co. (G. E. Co., U.S.) Dynamo: electric machines. 
27,863 PECKHAM, Brakes for railway and tramway vehicles. 
27,910 Watton. Spring points for tramways. 
27,937 Moonen & DUMAIRE. Sparking plugs. (Date applied for, 9/12/05.)* 
27,942 MASOHINENFABRIK OBRLIKON, GOTTLIEB WÜTARICH & STIRNIMANN, 
Thermal storage. i 
27,950 B.T.-H.Co. (G.E. Co., U.S.) Control of electric generators. 
27,956 PEDERSEN. Transmitting apparatus for wireless telegraphy. (Date 
applied for, 8/12/05.)* 
December 8 1906. 
28,018 ALLGEMEINE ELBETRIZzITATS-GzSs. Centrifugal pumpe, fans, &c. 
(Date applied for, 19/12/05.) 
28,025 B. T.-H. Co. (G. E. Co., U.S.) Locomoti ves.“ 
28,054 LzrrwxR. Dynamo construction. 
28,037 Вонімв. Dynamo. electric machines. (Date applied for, 29/13 /06.)*+ 
28,048 KALLMANN. Self-regulating load resistance for com paring current 
tension and power. (Date applied for, 5/7/06.)*+ 


December 10, 1906. 

28,050 Mason. Communicating with trains while in motion. 

28,060 Harpy. System of power transmission. 

28,091 o Telephone exchange system. (Date applied frr, Dec. 9, 
1905.) 

28,098 Оғғовр. Electric ignition devices. 

28,100 SrEMENS-SCHUCKERTWERKRE G. M. B. H. Single-phase commutator 
motors with commutation fields. (Date applied for 11/12/05. )* 

28,101 Stemens-ScHUCKERTWERKE Gl. . B. H. Insulation of overhead con- 
ductors. (Date applied for, 50/5/06.) 1 

28,112 B. T.-H. Co. & WOODBRIDGE. Switch -controlling mechanism for 
electrical installations. 

28,127 8снбво & LoHNER. Junction boxes for telephone systems, (Date 
applied for, 11/12/05). 


December 11, 1906. 

28,160 Ds LirrLE. Automatic trolly head. 

28,180 Bernam. Turbines. 

28,189 BIDWELL. Apparatus for cooling electric motors.* 

28,192 Dmaoow. Construction of core grid for direct and alternating 
current machines, 

28,226 La Socifr ANONYME WESTINGHOUSE. Fluid pressure brakes. 
(Date applied for, 28/12/05.) 

28,227 HOUGHTON & POTTER, jun. Hand telephones.* 

28,245 VONTOBEL & BRUSH ELECTRICAL ENGINEERING Co. 
speed of revolving bodies.* 

28,250 MiTCHRLL. Incandescent lamps. 

28,260 HorMaAN. Telephonic apparatus for divers and others.* 

28,264 Hounte & HELIS CELL & ACCUMULATOR Co. Incandescent lamps. 


December 12, 1906. 
28,275 Cowrrk-COoLxS. Plates for secondary batteries, 
28,281 HATFIELD. Aro lamp electrodes. 
28,506 & 28,307 Matey. Brakes for rolling stock. 
28,519 BTRECKER-AUFERMANN. Preparing printing plates by electrolytic 
etching. 
28,521 IuxSOx Bros., FriNcB, & Co. Trolley wire clip. 
28,339 Looxert. Applying braking power to tramears and the like.“ 
28,342 Тнівот & Macs (called Novaursr). Electrolytic production of 
pure tin. (Date applied for, 26/3/06. )* 
28,568 THORPE, Prepayment electricity meters. 
28,569 THORPE. Time switches. 
28,370 Нїойтн. Electric furnaces.* 
„389 Fessra & AaosrI. Fluid-pressure turbines. (Date applied for, 
12/12[05.)*t | 
28,395 MÜLLER. Appliance for conducting wires especially for sockets of 
incandescent lamps. 


December 13, 1906. 

28,406 GRaTzE. Plates for storage cells.* 

28,427 Нит, Electromagnets or solenoids. | 

28,496 McCorLuM. Electrical system for signalling and controlling rail- 
way vehicles, 

28,508 ANNE Controlling dynamo electric machine. (Date applied for, 

/06.*+. 

28,509 бо: Ecexraicrrats Ges. Protective devices for electrical 

irstallatione. (Date applied for, 2/1/06.)*t 


| December 14, 1966. 
4,8494 RAYENSHAW, MIDDLETON & TOWNSEND. Magnetic clutches. (Date 
applied for, Feb. 17, 1806.)* 
28,517 JEBMYN. Apparatus for recording workman's time checks. 
28,522 Coan. Rests for telephone receivers. . 
28,525 Arkixsox, SMITH, SMITH & ATKTNSON. Adjustably supporting 
electric lampe, &с- | 
28,536 Burks. Electric hair bruch. 
28.549 STAPLEDON. Submergible electric heater.” 
28,562 Frey Knorr A.-G. Automatic starter fer continuous-current 
motors. (Date applied for, 22/5/06.) ＋ 
28,579 CHLORIDE ELECTRICAL STORAGE Co. & Hgar. Lid bolt for storage 
battery boxes, 
28,593 BixcHAM Regulation of electric furnaces, 


Governing the 
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SPECIFICATIONS PUBLISHED. 


1905 SPECIFICA TIONS, 
24,882 HrGNER. Arc lamps burning mineralised carbone, 
25,047 Lopes, MUIRHEAD & Ковімвох. Vacuum tubes. 
25,085 FIELDING. Steps for electric cars. 
25,555 TAYLOR. Generating electricity on motor cars or boats. 
25,415 HRRSHAw & SWINDELLS. Controlling the trolley poles of electric 


cars, 
25,748 Simpxin & BALLANTINE. Magnetic separator. 
26,595 Brown & Brown. Electric signalliog. 


1906 SPECIFICATIONS. 


591 Hows tr. Bridge type fuses and distributing boards, 
6054 Lorna. Carcases for dynamo electric machines. (Date applied 
for under Rule 5, Patents Rules, 9/1/06.) 
975 McINpor. Charging secondary batteries, 
1,309 B.T..H. Co. (A.E.G.) Electric safety spark-gap devices, 
1,914 FULLER X FULLER. - Protecting - telegraph and like lines from 
lightning discharges, | | 
5,402 SHARPE. Sparking plugs for electric ignition. 
9,6774 Sıemens Bros. & Co. (Siemens Schuckertwerke. ) Regulation 
of alternating current circuit. (Date applied for, 14/2/06.) 
8,854 59576 & STBACHAN. Brakes for tramcars. (Date applied for, 
5,451 Warwick MacutwaRY Co. (G. E. Co.. US.) Governing mechanism 
for turbines. 
6,089 B. T. -H. Co. (G. E. Co., U.S.) Resistance material. 
6,457 LRwRT. Brakes applicable to tramway cars. | 
6,441 ELECTRICAL IMPROVEMENTS (Lro.) & Hacgina. Electrical ignition 
of gas lamps. 
7,118 Steven & Burr. Turbines, 
7,008 WADDELL & D.P. BATTERY Co. Accumulatora, 
7,418 LAKE. (Soc, An. Italiana, Gio Ansaldo Armstrong & Co.) Con- 
trolling electric motors. 
7,452 Tnorrmm. Life guards for motor-driven vehicles. 
9,412 & 9,417 STONE. Space telegraphy. (Date applied for; 4/5/05.) 
9,765 CONNELL. Combined switch and lampholder. 
9,990 SrzMENS-SCHUCKERTWEREE Gs, Electric mercury vapour lamps. 
Date applied for, 31/5/05.) 
12,706 A.-G. Brown, Boverr & Cie. Compound steam turbines. (Date 
applied for, 2/6/05.) ; 
15,065 SCHUSTER & Авт. Electromagnetic clutcher. 
15,189 SocigrE ELECTRO- METALLURGIQUE FRANCAISE. Manufacture of de. 
carburised cast iron. (Date applied for, 5/8/05.) 
14,611 Вовк, Electric conductor mouldings. 
17,216 Каш. Railway and like rail joints. 
18,485 ALLGEMEINE ELEKTRICITATS-GBSELLSCHAFT. Incandescing bodies for 
lighting and heating. (Date applied for, 29/8/05.) 
21,567 ELEkTROCHEMISCHE WERKE (Ез. epriving alcohols, and especially 
ethyl alcohol, of water. (Date applied for, 29/9/05.) 
22,814 VorT-AMPBRE GESELLSCHAFT FLEISCHMANN & Co, & FLEISCHMANN, 
Speed indicators. (Date applied for,20/10/05.) 


—— ———— 
COMPANIES' MEETINGS AND REPORTS. 


— ——— 


BRITISH WESTINGHOUSE ELECTRIC & MFG. CO. (LTD.)—At the meet- 
ing on Monday the chairman (Mr. J. Annan BRYCE) moved the adoption 
of the report given in our last issue, and said that, notwithstanding their 
losses, the company was in a thoroughly sound financial condition, and 
was also quite capable of carrying out any contract which it might under. 
take. No provision had been made for depreciation, but the plant had 
been kept in first-class condition and the cost charged to revenue. He 
thought the losses of the last few years were due to the fact that the 


1 


works had been laid out with the expectation of а large eleotrical develop- 


ment in Great Britain. Unfortunately that development had not taken 
place, and up to the present the works had been found too large. The 
staff, too, had been organised on short notice, and was afterwards found 
to be inefficient, and changes had to be made. Daring the last five 
months sales had increased by 50 per cent., compared with the corre- 
sponding period of the previous year. To put the company in & better 
financial condition a reduction of capital was necessary. The direotors 
were fortunate in securing and appointing last June a general manager 
of works who had had many years' experiencein the management of large 
shops and in the methods of eleotrical manufacture that resulted in 
economical administration. The results so far showed a marked inorease 
in production, with a material reduction in the pay roll A transfer had 
been effected to the works in Manchester of the sales, management and 
engineering staff, with the result of a considerable economy in аю 
expenses. The directors thought the company now had an 15 5 
works and sales organisation, and were well equipped for carrying d he 
business. A promising field for British electrica apparatus e e n 
South America. An agreement had been made to enable t " ritis 
company to sell its products without restriction in South дөп 
countries, and an increase of business had resulted. The SOROR e 
the home trade was still aT m concluded by explaining the 
r ihe reduction of the capital. "n 
тое said {һе company's affairs had come to a crisis, ane the 
ropositions respecting the reduction of capital had come upon thes i 
bolders like a pistol shot. They had spent a large sum of mooy E 
Trafford Park upon buildings and machinery which were now obsole 
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and would not realise anything like the amount paid for them. He moved 
that a committee of shareholders be appointed to go into the matter, and 
further to pass a vote of want of confidence in their managers. In 
another year, he said, there would be another proposition, and the pre- 
ference shareholders would be squeezed out. . | 

Mr. Неввевт Sarre saw no good in exposing their weakness to their 
competitors, as they would do if a committee of inquiry were appointed. 

Sir Јозирн Lawrence said the fact was that in this country they could 
not compete with Germany in the matter of electrical manufactures, and 
he referred to a case in which a contract for Manchester Corporation 
had been taken by a German company £36,000 below the Westinghouse 
C». on a total tender of £136,000. Another oontract was taken by a 
German company at £18,000 below their English competitors. 

The amendment was put to the meeting and lost, and ths report was 
then carried by a large majority. 

Subsequent meetings of preference and ordinary shareholders approved 
the reduction of capital. 


EASTERN TELEGRAPH CO. (LTD.)— The report of the directors for the 
half-year ended Sept. 30 states that the revenue for the period amounted 
to £557,515. 38., from which are deducted £195,604. 18s. for the ordinary ex- 
penses and £57,628. 8s. for expenditure relating to maintenance of cables, 
depreciation of spare cable, sundry differences in exchange and income 
tax payable abroad, leaving a balance of £304,281. 17s., to which is added 
£2,267. 68. 10d. brought from the preceding half-year, making a total 
available balance of £306,549. 3s. 10d. After providing for income tax 
payable in England, interest on mortgage debenture stock and for two 
quarterly dividends on the preference stock, which in all absorb 
£82,459. 78. 4d., there remains a balance of £224,089, 168. 6d., out of 
which the directors have placed £7,000 to reserve for maintenance ships, 
and have allocated £100,000 to meet the two interim dividends of 1} per 
cent. each on the ordinary stock, the balance of £117,089. 163. 6d. being 
carried forward to next account. 

With the object of facilitating the settlement of accounts under the 
numerous traffic arrangements which exist with the various Government 
administrations and telegraph companies the directors have decided in 
future to make up the accounts of the company to June 30 and Dec. 31 
of each year, instead of Sept. 30 and March 31 as formerly. Consequently 
а balance-sheet will be prepared as at Dec. 31, 1906, which will be sub- 
mitted to the stockholders at a general meeting to be held in May next, 
Mrs 7 final dividend and bonus, hitherto paid in July, will be proposed 
and paid. 


KENT ELECTRIC POWER C0.—Mr. G. H. Brougham Glasier stated at 
the meeting last week that the net loss for 1905 was £78. The new power 
station at Frinsbury was now supplying energy. A reduction of nearly 
25 per cent. had been made in the price of current, and the gales had in. 
creased, Mains had been laid with a view to giving & supply in tho 
Strood rural area. An agreement had been made with the Bromley (Kent) 
Electric Light & Power Co. for a supply in the Bromley rural district, 
upon terms which would yield à small profit, pending the work being taken 
in hand on a larger scale by the company, and negotiations were taking 
place with the South Metropolitan Co. for a supply in Mottingham. The 
Kent Electric Power Synd. had arranged to carry out the electric lighting 
of Sevenoaks at an estimated cost of between £10,000 and £12,000. The 
engineer's report stated that by the close of the present year there should 
bea оз revenue of £18,000 per annum, which, after deducting expenses 
and ebenture Block interest, would leave about £3,000 for depreciation 
and dividend. With the extension of the mains up the Medway and the 
installation of further machinery the net revenue should bs about £20,000 
8 year, 


SA SEE 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


— @——— 


NEW COMPANIES. 


H. W. KEARNS & CO. (LTD.) (91,631.)—Reg. Јао. 12, capital £50,020 
in £1 shares, to carry on the business of machine tool makers, machinist:, 
boiler and tubs makers, electrical, hydraulic and general engineers, 
electric cable manufacturers, coppersmiths, electricians, suppliers of 
electricity, builders of tramoars, locomotives, motor cars, rolling stock, 
cranes, &c. First directors, H. W. Kearns (chairman), J. S. Kearns and 
J. R. C. Kearns, T. B. Burton and J. P. T. Slade (managing directors). 


LUMB ELECTRICAL BLEACHING CO. (LTD.) (91,562.)—R.g. Jan. 7. 
capital £15,000 in £1 shares, to adopt an agreement with C. Martin for 
the acquisition of the assets of the Electrical Bleaching Co. (1904) (Lid ). 
and to carry on the business of bleachers, dyers, makers of bleaching 
materials, &c. First directors, A, Morum and C. Martin. Reg. office, 
Lumb Mills, Edenfield, near Manchester. 


THOMAS L. SCOTT & CO. (LTD.) (91,567.)\—Rez. Jan. 7, capital 
£10,000 in £1 shares (1,000 preference), to acquire business of electrical 
and mechanical engineers carried on as Thomas L. Scott & Co. and to 
carry on the same and the business of founders, manufacturers of 
machinery, &c. Firat directors, T. L. Scott and M. H. Bennett. Reg. 
office, 3, London Wall-buildings, London, E.C. 


STATUTORY RETURNS. 


. AMAZON TELEGRAPH CO. (LTD.)—Inreturn to Dec. 4 capital is £250 000 
in 25,000 shares of £10 each, all of which have been lalan up. £250,000 
1s considered as paid. Mortgages and charges, £242,100, 
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Name of Town or District | e i ream | 
С (Figures in brackets indteate Ligh | РРУ Name of Company or Corporation. 
ighting was 
estimated population.) Order. | commenced. 
cc o — — 
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ru e 1891 Nov., 1896| Croydon Corporation ............... 
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F 1897 Sept., 1899 Darwen ЭМИШ ............... 
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Resident 
Engineer. 


a Indicates also 


Consulting 


Engineer. 


aA. G. Cooper 


H. H. Nalder... 


aJ. R. P. 


аА. C. Cramb... 


Lunn 


J. D. Pember 


aC. Garnett 


aT. P. Wilms- 


hurst 
ај. W. Spark. 


gerson 


arter... 


hur 


H. 
Shaw 


C. Gilbert 


iarlton ... 


" 


ancis 


Consulting 
Engineers. 
a For original scheme. 
b At present acting. 


aA. G. Cooper 
aH. F. Parshall 
aC. H. Merz 
aSir А. B. W. 
Kennedy 
aKennedy and 


Jenkin | 


abHawtayne & 


Zeden | 


aStanley Clegg 
aBramwell & Harris 


aC. Furness 


. H. Preece 
N. Shoolbred 
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n aUrquhart ang 


Small 


ndsons’ 
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aW. H. Trentham 


es laSir A. B. W. 


ROME 
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kin and О, F. 
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generator 
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generatori 
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D.C. for tramv 


3-wire for | 
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pound woun 


Three 
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for lighting. Same 480 to 240 & 14,000 50 Oliver | 100 80 515 2 Г: 156 
в for traction | 520 480 MS E o i “ine, after 


ound, for traction 
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эа. wound, for traction 


| 480 230 &] 40,718 010amp 80 220 | 1.900 200 cna e 45, 


| 460 2300 Saber | 82 c.p. | "E 
n | 61,458 * nf. None | 2,075 | 4,073 10 
| | 460 | АК чыг | | 07 340 rA 
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Separate generators. 210 200 4| 91,403 J n: None | 920 3,583 [ 2 71, 47 
n 450 | 400 flame . 
‘or lighting. Separate. :480to| 240 | 43,747 196 eee 110 125 1.511 3 |А 48 
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N adding to the normal issues of Zhe Electrician u 


ISSUED MONTHLY 


(GRATIS) 


WITH 


. THE. ELECTRICIAN” 


The Oldest and Best Weekly 
Electrical Journal. 


&92 SALISBURY or., 
I, 2 3, FLEET gr., 
LONDON, ENCLANO. 


IAN 
| МТ 


monthly SUPPLEMENT dealing exclusively with Industrial 


| 
‚ and Commercial matters, the Proprietors have consummated plans which they have had under consideration | 
for some years past. The idea of publishing a separate and distinct record of the various phases of the 


industrial development of electrical engineering, at that time conceived, was not given practical shape because the 


value of such a record to the Electrical and Allied 
The present moment js distinctly propitious to the 


Manufacturers appeared then somewhat less obvious than it is to-day. | 
inauguration of a scheme which has for its object co-operation with | 


manufacturing firms to secure Effective Publicity for their latest products and to adequately record industrial | 


developments generally. 


To the Manufacturer this publication represents a combination of great value in ensuring for his products that 


. class of publicity which is distinctive in every way, as the 


apparatus end material. 


| 
1 


in the British and American Colonies, in 
Continental Powers. 


— vye 7 .—— ww 


1 
1 


. “THE ELECTRICIAN” PRINTING 


direct and efficient channel by which to reach those chiefl y concerned in the purchase and 


Special arrangements have been completed for ensuring a large distribution of the INDUSTRIAL 
India and Egypt, and in some of the principal oversea possessions of the 


—— - 
— ———__——— 


'STANDARD ELECT 


PUBLISHED BY 


AND PUBLISHING COMPANY, LIMITED, 


main object of the SUPPLEMENT will be to afford him a 
installation of his machinery, 


SUPPLEMENT 


RICALWORKS © 


Salisbury Court, Fleet Street, London 


NOW READY. | 
"THE ELECTRICIAN" PRIMERS. By various 


Authors. Edited by W. В. COOPER, M. A., B. Se., M. I. E. E. 


| In óne volume, clcth, price 10s. 6а. net, b 14s. ; in three volumes, price 19g. 
net, complete, postage 9d. extra. Vol. l 22. 
1 ба. 6d. net, if sent by post $d. extra per volume, 
Also in separate numbers ice 8d. each, post free. 
T GLOSSARY can be obtained separately, 
1 There are 81 Primers in all; about 1,100 pages an 


Price 108. 6d. post free. 


' CARBON MAKING FOR ALL ELECTRICAL 
PURPOSES. By FRANCIS ЈЕНІ, 


Price 6s. net. 


ELECTRIC LAMPS and ELECTRIC LIGHTING, 


By Prof. J. A. FLEMING, M.A., D. So., F. R. S., M. R. I., &c. 


NEW EDITION. Price 78. 6d. net. 


THE LOCALISATION of FAULTS in ELECTRIC 
LIGHT MAINS. By F. CHARLES RAPHAEL.' 


NEW EDITION. Price 123. 6d. net; abroad 138. 


MOTIVE POWER AND GEARING FOR ELEC- 
TRIOAL MACHINERY. A Treatise on the Theory and Prac- 
tice of the Mechanical Equipment of Power Stations for Electric 
Bupply and for Electric Traction. By E. TREMLETT CARTER. 
Revised by G. THOMAS-DAVIES, A.M.I.E.E. 


Fully Illustrated. Price 10а. Od. net. 


PRIMARY BATTERIES: Their Construction and 
Use. By W. R. COOPER, M. A., B. So., M I. E. E. 


ed. 


rice 6d., post free, | 
d over 550 illustrations, 


За. 64. net, Vol. II. 68, net, Vol. III. 


= ) lo À ————————— = : — 
Printed and Published by GEORGE TUCK ER, at the Editorial, Priuting and Publishing er 


Full List post free on. Application. 


New and Enlarged Edition. Price 5a. net, post free бв. 3d. 


THE ELECTRICIAN ” WIREMAN’S, LINES- 
MAN'S AND MAINS SUPERINTENDENT'S POOKET 
BOOK. Edited by F. C. RAPHAEL. | 


NEW EDITION. Price 7s. 6d. net. 


A POCKET-BOOK OF ELECTRICAL ENGI- 
NEERING FORMULA, Ac. By W.GEIPELand Н. KILGOUR, 


500 pages. 265 Illustrations. Price 10s. Gd. nett. 


SECONDARY BATTERIES: Their Manufacture 
and Use. By E. J. WADE. 


NEW AND ENLARGED EDITION. Price 6s. net; abroad 6s. 6d. 


STEAM ENGINE IN DICATOR AND INDI- 
OATOR DIAGRAMS, with N otes on o Performances, 
the Expansion of Steam, Behaviour of Steam in 

ine Oylinders, and on Gas and Oil Engine 
By W. WORBY BEAUMONT, M.I.C.E. 


READY IN A FEW DAYS. Fully Illustrated. 8үо. Price 
7s. 6d. net. 


ELECTRIC BLASTING APPARATUS AND ЕХ. 
PLOSIVES; with Special Reference to Colliery Practice. 
By W. MAURICE, Manager of the Hucknall Torkard Collieries, Not- 
tingham. 


La 


Steam 
8, 


NEARLY READY. вхо. Fully Illustrated. 


THE MECHANICAL DESIGN AND CONSTRUC- 
Б OF COMMUTATORS. Ву Е. LIVINGSTONE, 


1, 2 and 3, BALISBUNY Counr FLEET STazkT, iu the City of 
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171, QUEEN VICTORIA ST, LONDON, E.C. 
Telephone Nos. 418 BANK and 2389 CENT AL. 


THREE-PHASE COPPER- SHEATHED 
and LEAD-COVERED CABLE, 


296, Working Pressure, 6,800 volte, 
$ - m ^ ^. 15 


WESTERN N ELECTRIC Co. 


УСУ, As MANUFACTURED D AND L 


| Bi LONDON COUNTY ронках 
4 Tramways. 


LIGHT & POWER. | 


NORTH WOOLWICH, .E. 
ephon 


Р cue SN NONU K 
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ON another page of this issue we publish a lengthy contri- 
bution, by Mr. C. P. STEINMETZ, to the discussion on a Paper 
read before the American Institute of Electrical Engineers, 
and we cordially recommend it to the perusal of our readers. 
It is difficult to conceive a more lucid or concise discussion of 
the subject than that which we reproduce. Mr. STEINMETZ 
condenses pages of text-book matter into short sentences, and 
even зо conveys a much more intelligible meaning as a result 
of his condensation. No one could fail to comprehend his dis- 
tinetion between mere hysteresis loss and that due to mole- 
eular magnetic friction, and his hysteresis motor will appeal to 
practical engineers. As an example of brevity and terseness 
we may call attention to his explanation of the absence of the 
third harmonic in three-phase delta-connocted lines. This 
"Style" might well be studied and imitated by certain 
debating members of our own Institution. 


AT a meeting of the London County Council last Tuesday 
the Highways Committee submitted a report on the financial 
position of the tramways. Naturally enough, the Committee 
considers that “ the results are satisfactory," and in view of 
the approaching election it is doubtless anxious that electors 


should share this opinion. Whether they will do so remains 
to be seen, but in any case the report presents certain features 
calling for serious comment. In the firet place the Council is 
already committed to an expenditure of twelve millions ster- 
ling in respect of tramways, of which nearly five millions had 
been spent up to March 31, 1906. This means that before any 
fresh schemes can be launched the ratepayers are to be saddled 
with a further debt of seven millions. It would, therefore, be 
prudent to allow a little breathing space to see to what extent 
this vast ontlay will prove remunerative before undertaking 
anything fresh. Accounts are published, it is true ; but even 
if there were no suspicion of “cooking,” it would be absurd 
to draw final conclusions from the results obtained on an 
undertaking which is still in the making. There is, therefore, 
all the more reason why the L.C.C. Bill for the supply of 
electric power in London should be strongly opposed, especially 
as its terms are such as to make its financial success more than 
doubtful. 


DURING the next month or two we shall no doubt hear a 
great deal about the virtues of municipal trading and the evils 
of private enterprise. In this connection a letter by “an Ealing 
Ratepayer" in one of the local papers puts the case very clearly. 
What is so frequently forgotten by the advocates of munici- 
palisation, who look upon every private enterprise as a Trust 
which is robbing the ratepayers, and as an evil to be put down 
with a strong hand, is that, but for the existence of private 
enterprise, municipalisation would have been quite impos- 
sible. Of course, it may be legitimate enough for local autho- 
rities to take up tramways and lighting when they are 
sure that such enterprises can be carried on successfully, 
but in the early days of an industry there is no such cer- 
tainty, and the ratepayers would have had very just cause 
for complaint if a local authority started an undertaking 
in the early days of “uncertainty. The Electric Lighting 
Act of 1882, which dimited the period of concession to 
private companies to twenty-one years, was no doubt 
excellent from the municipal point of view, as it enabled 
local authorities to take over any profitable concern at 
an early date, and, therefore, at a low price ; but the in- 
evitable result was that private enterprise would do nothing 
on such terms of confiscation. If risks are to be undertaken 
there must be a corresponding reward ; and although the final 
price paid for private concerns may seem high to the rate- 
payers at the time of purchase, it must not be forgotten that 
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when the profits are averaged over the whole period of exis- 
tence the average is not likely to be very high. It would be 
much more to the point if those people who are so keen on 
municipalisation could recognise the fact that private enter- 
prise should be encouraged instead of being regarded as an 
evil, and that if competition is cut down to narrow limits by 
extensive municipal trading the country as a whole must 
inevitably suffer. , 


—— 


have what is called a Urania lecture theatre, in which popu- 
lar lectures of all kinds are constantly being given. It is 
not a question merely of a lecture once a week, or at odd 
times when a subject may conveniently suggest itself, but of 
lectures several times a day, and the subjects chosen are of a 
most varied kind. On Wednesday last a Paper was read by 
Mr. ALBERT WOLLHEIM on the subject of a Urania lecture 
theatre for London, the object of the meeting being to enlist 
the interest and support of the public, and to consider ways 
And means for the realisation of such a scheme. The chair 
was taken by Sir WILLIAM Ramsay, who is in complete 
sympathy with the movement. There is much to be said in 
favour of such a scheme for popularising science, and it is one 
which might be taken up with advantage by the British 
Science Guild ; but in these days, when money is in request 
for so many objects, it is a little difficult to say where the 
necessary funds can be obtained. The cost of such an institu- 
tion would necessarily be heavy, and as it is proposed to limit 
any profits that are made to a dividend of 5 per cent., the 
undertaking would be rather in the nature of a charitable 
institution. We must, therefore, hope that it will appeal to 
some public-spirited people who can afford to take up such 
matters but we trust that funds will not be diverted from 


other purposes which, for the moment at all events, are in 


more urgent need. 
— — 


Wirk this issue we publish Table III, relating to Electric 
Power undertakings of the United Kingdom. This concludes 
the list of those undertakings which are supplying current for 
lighting and power. The remaining tables wil! deal with tram- 
way particulars and electric railways. The present table 
gives details of the companies concerned with power supply 
alone, and on examination it will be observed that there are 
few alterations since last year. No new companies, with the 
exception of the Cumberland Company, have obtained powers 
to supply, which is accounted for partly by the opposition of 
local authorities, but more particularly owing to the fact that, 
with the exception of a large part of the London area, most of 
the large manufacturing districts are already included in the 
areas allocated to the existing power supply companies. Thus, 
until these companies show that they are able to obtain a profit- 
able business, there is little encouragement for new companies 
to commence operations. Several undertakings have been 
supplying from temporary works during the construction 
of their main generating stations, and now that the 
latter are being completed, reliable figures for the cost of 


IT may not be generally known that both Berlin and Vienna 
electricity supply on a large scale should soon be available. 
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Institution of Blectrical Engineers.—At the meeting of the 
Institution of Electrical Engineers last week, the President, 
Dr. R. T. Glazebrook, announced that an address of thanks to 
the members of the institution had been received from the 
Elektrotechnischer Verein and the Verband Deutscher Elektro- 
techniker in арш of the hospitality extended to them 
on the occasion ot their visit to this country last summer. 

We are informed that Mr. R. W. Willis has resigned the 
position of secretary of the Students’ Section, at Manchester, 
owing to his appointment to a position in another town. Mr. 
L. H. A. Carr, 60, Seymour-grove, Old Trafford, Manchester, 
has now undertaken the secretarial duties of this section. 


Slabys Work on Tuned Wireless Telegraphy.—In the cur- 
rent number of the Physikalische Zeitschrift Prof. Wien returns to 
and emphasises his principal points, to which we referred in our 
last issue (p. 516). One of these, now very clearly set out, con- 
sists in the confused manner in which Dr. Slaby has identified 
the two periods of a coupled system with the fundamental and 
first overtone of the air-wire part of the compound sender. 
Another point is that dealing with Dr. Slaby’s deductions from 
certain experiments on a tuned sender and recefver, that the 
electric force has an effect diminishing with the cube of the 
distance,the magnetic force an effect diminishing with the first 
power of the distance.” In Prof. Wien’s opinion, this is in 
flat contradiction to Maxwell’s theory, and has arisen through 
bad experimental arrangements and erroneous methods of 
deduction. 


Variable Speed Induction Motor.—Mr. Latour has recently 
patented a method of controlling the. speed of an induction 
motor by altering the number of its poles. The machine is 
provided with a squirrel-cage rotor and with a Gramme- 
ring stator. The stator winding is arranged so that it 
may produce either. four or six poles. At starting there 
are six complete poles ; two of the poles are then omitted 
and the other four are gradually separated until they 
cover the whole periphery. Thus the terminal connec- 
tions of the primary winding are gradually shifted in passing 
from one number of poles to another, so that a number of 
intermediate speeds are obtained. This is effected by suitably 
dividing up the stator winding and having a special form of 
controller which alters the grouping. 


A Nova Scotia Electrical Plant.— The Mnyineering and 
Mining Journal states that the new electrical plant of the 
Maritime Coal, Railway & Power Co. in Nova Scotia will 
shortly be put into operation. Considerable interest has 
been aroused by the introduction of a system for using the 
slack waste coal from the company’s coal mines for the 
production of electric power, to be transmitted to neighbouring 
points. This is stated to be the first application of such waste 
coal to the purpose of generating power for transmission to a 
distance, though it is often used by mines to supply electrical 
energy for their own operations. It is reported that about 20 
per cent. of the coal is of low grade, disintegrating rapidly into 
culm, and not good enough to ship. This coal can be used for 
generating power, and transmission lines will convey the energy 
to Amherst, at a distance of 64 miles. 


Balancing of a Three phase Lighting System.— There is 
often great difficulty in keeping a low-voltage. three-phase 
system in balance on a lighting load, due to the fact, that the 
Individual lamps are turned on and off at irregular intervals. 
The following scheme, described by J. A. Corcoran in the 
Electrical World, permits great flexibility of control at the 
switchboard, allowing cach feeder to be readily thrown on any 
phase. The scheme is to use two single-pole double-throw 
switches. The middle of each switch is connected to a feeder 
circuit, and by throwing over one or other of the switches the 
circuit may be connected to any one of the three phases, as 
Опе main is connected to both bottom contacts and the other two 
to one of each of the top contacts respectively. This is a great 
quprovement on the ordinary method of using a double-pole 
‘ouble-throw switch, which only allows the load to be taken 
from either of two phases. | | 


. High-voltage Railway Insulators.—A description of a new 
Banter for railway work is given in Elektrische Bahnen und 
elrieke. In thisinsulator the outer cover (for protection against 


JANUARY 25, 1907. 


555 


rain) is made of insulating material, and not, as in general, of 
metal. The protection against surface leakage is, therefore, much 
greater than with the usual tramway insulators. The insulated 
bolt is fixed into the cover mentioned above, over which a 
metal cap acting as the support is pressed on; between this 
metal cover and the head of the bolt an insulating disc is fixed. 
For voltages up to 15,000 volts two of these insulators are placed 
on the pole-arm about 5ft. apart. These are connected by a 
transverse wire, at the middle of which is fixed a third insulator 
carrying the trolley wire. This arrangement considerably 
increases the insulation resistance of the trolley wire from earth. 
These insulators are able to stand from 40,000 to 50,000 volts. 
when dry, and from 20,000 to 24,000 volts when exposed in 
artificial rain, without breaking down, and they are able to 
support a vertical pull of 2,500 kg. (5,550 Ib.) without the 
insulation being damaged. These insulators are being tried 
on the Vienna Metropolitan Railway. 


Telegraphic Communication with Lighthouses.—In the 
105th annual report of the committee of the Liverpool Under- 
writers' Association it is reported that 51 lighthouses and light- 
ships are now connected with the telegraphic system of the 
United Kingdom, and the committee trust that during the 
ensuing session of Parliament opportunity will be taken by 
the Government to obtain powers to arrange for the whole of 
the lighthouses and light vessels to be electrically connected 
with the shore stations, so that the earliest possible notice 
may be given to the coastguard or lifeboat officers of wrecks 
or other casualties in their neighbourhood. A Royal Com- 
mission has been appointed to inquire into the constitution 
and management of the three lighthouse authorities of the 
United Kingdom. The committee reaffirm the conclusion 
which they long ago arrived at, that the interests of the nation 
will be better served by the lighthouse administration being 
placed under the control of the Marine Department of the 
Board of Trade, assisted by an advisory committee represen- 
tative of the mercantile and shipping community and acquainted 
with all aspects of the problem of lighting the coasts. 


ARRANGEMENTS FOR THE WEEK. 
FRIDAY, January 25th (to-day). 
Puvsrcar, SOCIETY. 

5 p.m. Meeting at the Physical Laboratory, Royal College of Science, 
Imperial Institute-road, South Kensington. Papers on ''The 
Strength and Behaviour of Brittle Materials under Combined 
Stress, by Mr. W. A. Scoble; and оп “ А Spectrophotometer," 
by Mr. Е. Twyman. Photographs of “ Electric Sparks ” will be 
shown by Mr. K. J. Tarrant. 


MANCHESTER STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 

7:30 p.m. Meeting at the Municipal School of Technology, Man- 
chester. Paper on the Adaptability of Electricity to Mines.“ 
by Mr. E. G. L. Mosley. 

STUDENTS’ SECTION OF THE INSTITUTION OF CIVIL ENGINEERS, 
S p.m. Meeting at Great George-street, Westminster. Paper on 
“ Alternating-current Commutator Motors,” by Mr. C. A. Ablett. 
SATURDAY, January 26th. | 
STUDENTS’ SECTION or THE INSTITUTION OF ELECTRICAL ENGINEERS. 
2:30 p.m. Visit to the Telephone Exchange General Post Office. 
NORTHAMPTON INSTITUTE ENGINEERING SOCIETY. 
Visit to the Gas, Light & Coke Co.'s Works at Beckton. 
TUESDAY, January 29th. 
UNIVERSITY oF LIVERPOOL ENGINEERING Society. 

9:30 p.m. Meeting in the Lecture Theatre, Walker Engineering 
Laboratories. Paper on High Speed Electric Traction," by 
Mr. W. P. Fuller. | 

FABADAY SOCIETI. 

8 p.m. Meeting at the Institution of Electrical Engineers, 92, 
Victoria-street. General discussion on ''Osmotic Pressure," 
which will be opened by the Earl of Berkeley, Mr. W. C. D. 

‚ Whetham, F. R. S., and Dr. T. Martin Lowry. 
WEDNESDAY, January 30tb. 
STUDENTS’ SECTION or THE INSTITUTION oF CIVIL ENGINEERS. 
Visit to the Telegraph Department of the General Post Office. 
STUDENTS’ Section or THE INSTITUTION or ELECTRICAL ENGINEERS. „ 

7:90 p.m. Meeting at 92, Victoria-street. Paper on “ Telegraphy, 

by Mr. B. A. Tubini. 
THURSDAY, January 31st. 
Roxar INSTITUTION. йай 

5 p.m. Meeting at Albemarle-street. Leoture on “Standards o 
Weights and Measures,” by Major P. A. Macmahon, F. R. S. 
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SUBMARINE SIGNALLING BY MEANS OF SOUND. 


Summary.—The development of submarine signalling by means of 
sound is related, and the latest successful application of the system at 
Liverpool is desoribed. The method: consists essentially of a bell as a 
transmitter and a tank containing a solution and a microphone as 
receiver. The great advantage of the system is that by having a receiver 
on both bows of a ship the direction of a warning sound can be deter- 
mined, and a course steered in foggy weather much more accurately than 
by sounds transmitted by the atmosphere. 


The interest aroused by wireless telegraphy and its use for 
marine communications both for commercial and naval pur- 
poses in recent years has to some extent overshadowed the 
development of other methods of communication at sea. 

The system of submarine signalling by means of sound is 
one of these, and as this system is partly electrical in character, 
a microphone and telephone being used as the essential parts 
of the sound-receiving apparatus, some account of the system 
and its present development will be of interest to our readers. 

The fact that water might be made use of to convey sounds 
had been known for half а century beforé the invention of the 
microphone and of the telephone in the eighties led to renewed 
attempts to evolve a practical method of communicating 
between ships at sea on this basis. The experiments of 
Neale, Smallpage and Lake in England, and of other inves- 


Fio, 1.—BELL AND STRIKING MECHANISM. 


-tigatora,in France and Germany, however, led to no successful 
resulte, because the principle of an effective receiver for the 
sound waves had not been grasped. All of these early workers 
used ‘a receiver of small size hung over the outside of the 
vessel and suspended in the water, and they failed because the 
receiver was too small for the sound waves to impart sufficient 
energy to it. Only when the ship itself was used as the collector 
for the submarine waves did real progress in the practical appli- 
cation of the method become possible. This stepforward wasmade 
by Mr. Blake (now Prof. Blake, of Kansas City University) in 
1883, who, during the following nine years, in conjunction 
with Mr. A. B. Johnson, of the U.S. Lighthouse Board, 
devoted much work to the development of the method. A 
further difficulty, however, presented itself, and this for some 
years hindered the practieal application of the system of 
signaling by submarine sounds. The noises produced on 
shipboard and the vibrations due to the engines were all 
communicated to the hull of the vessel, and a method of 
* damping" out the local vibrations had to be discovered 
before the framework of the ship could be used successfully 
for detecting and recording the other vibrations taken up from 
the water around it. 
The early attempts to use the hull as the receiving portion 
.of the system therefore failed completely, and the difficulty 
was only surmounted after some years' work on the part of 
American investigators notably, Mr. A. J. Mundy, of Boston, 
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who conceived the idea of placing the microphone not in actual 
contact with the ship plates, but in a tank filled witha solu- 
tion of considerable density, this tank being fastened to the 
plates below the water level inside the ship. Further experi- 
ments were necessary, however, before practical success was 
attained with this method of transmitting the sound waves 
from the water around the ship to the electrical part of the 
apparatus, and, according to Mr. J. B. Millet, £20,000 was 
expended before any prospect of ultimate success was in view. 
It was found that the tank with an immersed microphone was 
the key to the whole situation, both for the reception of sub. 
marine sounds on board ship and the transmission of them from 
a ship through the water to an observer outside, and the fur- 
ther experiments were directed chiefly to ascertaining the best 
dimensions, position and liquid for this tank. The damping 
out of the vibrations due to the noises produced on ship-board 
was finally achieved, partly by choice of a solution of greater 
density than sea-water for filling the tank, and partly by the 
use of a transmitting apparatus adapted to the recognition of 
sounds of high pitch, bells having a bow! several inches thick 
and a high musical note being found most satisfactory for sub- 
marine work. 

A large number of practical trials with the apparatus were 
made in the years 1900-1904 at various places along the 
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*'' Direction finder for wheelhouse 


Fic. 2.—Diaaraw or RECEIVING APPaRaTvs. 


Atlantic sea-board of America, and the results obtained were 
utilised for improving details of the sounding and receiving 
apparatus. In the earlier trials the hammer of the bell was 
operated by electromagnets contained in a water-tight chamber 
above the bell, but in the latter installations electricity has 
been discarded for compressed air, for reasons which have not 
been clearly stated. 

The apparatus and mechanism for the submarine system of 
signalling now in use are shown in Figs. 1 to 4. The bell 


and striking mechanism is shown in Fig. 1. The weight varies ' 


from l} cwt. to 3cwt., and repeated trials have proved that 
the 140 Ib. bell yields a note which travels further than that 
of the 1,000 Ib. bell used in the earliest experiment. In recent 
trials of the apparatus by the Mersey Docks and Harbour 
Board at the mouth of the Mersey, Liverpool, considerable 
trouble was experienced with the original design of striking 
mechanism, owing to the bell and the chamber above It 
becoming filled with water. By modifications in design this 
defect has now been remedied, and the diaghragm type of bell 
installed on the North-West lightship at Liverpool is stated 
to be working satisfactorily. 

The bell is slung overboard from the lightship by means of 
a davit, and is suspended by chains 20 ft. below the surface of 
the water. For signals worked from the shore the bell is sus 
pended from a fixed buoy. A small air pump on the lightship, 
or at the shore signal statiun, provides the compressed air for 
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actuating the striker, and this is conveyed to the striking 
mechanism contained in the watertight compartment at the 

top of the bell by means of flexible rubber hose pipe, protected 
from injury by canvas. 

The number of strokes of the hammer in a given time, and 
also the intervals between successive strokes or series of 
strokes, can be varied at will, and therefore the combination 
of signals possible is practically unlimited. The Mersey Docks 
and Harbour Board have adopted the following as the sub- 
marine signal for the North-West lightship at Liverpool: 
Six strokes in about 24 seconds, followed by about 6 seconds' 
silence; then four strokes in about 15 seconds, followed by 
about 7 seconds’ silence. A ship fitted with the receiving 
apparatus and attempting to make the entrance to the Mersey 
in a heavy fog would therefore be informed by recognition of 
this signal that the North-West lightship was on its port or 
starboard bow. 

The receiving apparatus is shown in Figs. 2 and 3, Fig. 2 
being a diagrammatic representation of the tanks and connec- 
tions to the telephones on the navigating bridge, and Fig. 3 
showing the appearance and size of the transmitting apparatus 


—1.e., the tank which holds the solution and the microphone. 


A transmitter of this type is fixed in each bow of the ship, 
since it is then possible to compare the intensity of the sounds 
received in the two transmitters, and to say upon which bow 
of the vessel the sound waves from the distant bell are more 
directly impinging. *Fig. 4 is a diagram showing the import- 
ance of this knowledge for the safe navigation of ships in fog. 
The steamer À in Fig. 4 is shown heading on to a dangerous 
coast, but hearing the submarine signals most distinctly on her 


Fic, 3.— TRANSMITTER TANK AND MICROPHONE. 


port bow she alters her course, as shown, and heads for the 
buoy from which the bell is suspended. 
The superiority of the submarine system of signalling in fog 
over that at present in use lies chiefly in this ability to dis- 
tinguish the direction from which the sound is coming. With 
sound signals from a fog horn this is impossible. The distance 
at which the signals can be heard varies with the experience 
of the operator. In the earlier experiments 3 knots was about 
the maximum distance, but this has now been increased to 
12 knots and over. The experiments at Liverpool during 1905 
and 1906 have shown that the sigrals can be heard at a 
distance of 4 miles by observers stationed 4{t. below the 
water line on vessels unprovided with the electrical receiving 
apparatus—the ear in these cases being applied directly to the 
inside skin of the vessel. Steamers of the Cunard and White 
Star Lines, the majority of which now carry the complemen- 
tary receiving apparatus, have heard the signals at a distance 
of 94 miles. 
— The importance for a port like Liverpool of this new system 
of signalling in foggy weather cannot be overrated. Instead 
of being forced to lie to, miles outside the river entrance until 
the fog lifts, the Atlantic liners and other boats provided with 


»The equality of eound transmitted is tested daily by trials of the 
арагы» with steamers dead ahead, and any inequality in the micro- 
phones is adjusted. 


the necessary receiving apparatus will be enabled to locate the 
various lightships with almost as much certainty as if the fog 
wore non-existant, and will thus be able to lay a safe course for 
the bar channel and river anchorage. 

It is noteworthy that the new system of receiving signals is 
sensitive to submarine sounds in general, and that the approach 
of other vessels is revealed long before they are seen in thick 
weather by the sound of the screws. Had the signal station 
on Lundy Island been equipped with the submarine bell 
apparatus, and had the ill-fated battleship ‘* Montagu” been 
provided with the electrical receiving apparatus, there would 
in all probability have been no disaster there in the early part 
of last year. A further application of the system for naval 


purposes will be found in its usefulness for detecting the 


approach of submarines during actual warfare. 

As regards the present development and application of this 
new system of signalling, the authorities controlling the light- 
ships and signal stations upon the eastern seaboard of the 
United States and Canada have equipped a large number of 
these with the bell-signalling apparatus, while it has also been 
adopted upon an extensive scale in Canada as an aid to the 
navigation of the St. Lawrence. All the more important 
companies running boats on the Atlantic service between 
Boston and New York and between Europe and the States 


Fra. 4.—Pracrican ILLUSTBATION OF THE VALUE OF SUBMARINE 
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have fitted their boats with the complementary receiving 
apparatus. Inthis country the Trinity House officials and the 
Marine committee of the Liverpool Docks and Harbour Board 
have been experimenting with the new system, and, as already 
stated, the latter body have decided to use the submarine 
signal system on the Mersey in foggy weather, and have already 
equipped the North-West Lightehip with the necessary ap- 
paratus. The lightships at Kiel, Hamburg, Bremen, and 
Bremerhaven have also been equipped with the submarine 
bell signal apparatus. 

In Germany the naval authorities have been experimenting 
with the new system of signalling, and there is little doubt 
that it will play an important part in the next great naval 
War. 

As regards the claim made by Mr. J. B. Millet, of the Sub- 
marine Signal Co., of Boston, that the new system of signa Uig 
will render shipwrecks and collisions entirely unnecessary an 
avoidable, this no doubt is an exaggerated claim and may be 
classed with other similar pronouncements of inventors and 
financially interested promoters of joint stock companies. 
Bnt the new system of signalling at sea during fog offers many 
advantages over the present system, and there is little doubt 
that if generally adopted by the mercantile marine and by the 
harbour and coast authorities of all countries, it would lead to 
the saving of an immense amount of propertv and life. 
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TRACK CONSTRUCTION ON INTER-URBAN 
TRAMWAYS.* 


BY M. DUBS. 


Summary.—The author reports on the results of the inquiries made into 
the various methods in use for track construction оп tramways. A large 
number of systems of foundation, superstructures, jointing, electrical 
connections and construction of erossings are described, and their advan- 
tages and disadvantages are discussed. 


After dealing with the importance of obtaining a high mean speed 
on tramways, and considering the position occupied by the track in 
the streets in some of the Continental towns, the report deals with 
the question of increasing the width of the groove in grooved rails 
on curves. This question has been treated theoretically by M. Max 
Dietrich, f of Stettin, and it is sutficiently obvious that on curves 
below & certain radius with given wheels and flanges a car can 
travel only with difficulty if the groove retains its normal width. 


DEsIGN or RAILS ON CURVES. 


To obtain contact on only four external points, with a play of 4 mm. 
(0°16in.) on the inside of the curve, M. Max Dietrich has deduced 
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Lyons Tramways. 


Marseilles; Tramways. 


from his formule the results set forth in the following table for the 


case where | 
Wheel base of the car .................... 1:80 m. (6 ft.) 
The diameter of the wheels ....... РЕА ~ 0:80 m. (32 in) 
The depth of the flange 0:02 m. (0:8 in.) 
The thickness of theflange ............... + 0°02 m. (0:8 in.) 
The distance between the wheels (inner edge) 
for а 1m. gauge .. . 095 m. (3 ft. 1 in.) 
The distance between the wheels (inner edge) 
for a standard gauge 1385 m. (4 fl. 4 in.) 
Table. 
Radius 1 m gauge. Standard gauge. 
of curve ' AMD Qc | 
: Distance | | Distance 
EAT between ` mo | Outer between Inner | Outer 
: wheels. 8 . | groove. groove. | groove. 


wheels. 


— nu ä 


m. ft. mm. in. mm. in. mm. in. mm. in. mm. in. mm. in 


20 (65) | 1,004 (39°55) 35 (1:40) 35 (1:40) 1, 439 (57-56 
25 (814) | 1,002 39-47) 83 (132) 33 (1-32)1,437 (57°48 
30 (974) | 1,001 (39-43; 32 (1:28; 31 (1·24) 1,436 (57:44) 


15 (483) | 1,007 (39-67) 39 (1-56)! 38 (1-521, 441 (57:64)! 39 (1:56)138 (1:59) 
T 
) 


— CE 


The author has noticed that in practice, if the width of the groove 
in both rails be made equal to that given above for the outar rail, 
the enlargement of the groove will be nearly equal for a normal 
groove of 30 mm. (1.2 in.), and with the necessary increase in gauge. 
In fact, rails with enlarged grooves, generally 85 mm. (1:4 in.) wide, 
are adopted on a great number of tramways for all curves of a less 
radius than 40 metres (130 ft.). Fig. 1 shows the section of rails 

larseilles and Glasgow tram- 
ways; in the latter the guard rail has been strengthened to allow 
of the widening of the groove by wear. At Marseilles, on certain 
curves of very small radius (14 metres) (454 ft.) which require a 


used on the curves of the Lyons, 


40 mm. groove slot, two rails placed back to back and assembled by 
special appliances have been used (Fig. 2). | 
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* Translation (somewhat abbreviated) of a report by M. Dubs (directeur 
des tramways de Marseille) on the replies received by the Union Inter- 
nationale de Tramways et de Chemins de Fer d’Intérét local in response 
to the questionn/ tire sent out to the members, presented at the al 


meeting at Milan. 
T Kiscubahnutechnische Zei schrift, 12th year, Nos. 1-6. 
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Glasgow Tramways. 
Fic. 1.—Sections or RAILS USED ON CURVES. 


35 (1-40)35 (1:40) 
33 (1:82 33 (1:32) 
(39-48; 32 (12881 (1-24) 
40 (130) | 1,000 (39-39; 30 (1-20: 30 (120/1435 5740 | 30 (1:20)30 (1-20) 


Most of the undertakings consider that superelevation of the 
outer rail on curves is & very desirable measure, and regret that the 
camber of the road does not always allow of its use. It appears to 
us that & rather exaggerated importance is attached to this question; 
and that it is needful in all cases to make a distinction between 
curves of moderate radius on a running line, capable of being taken 
at speed, and those at crossings, generally of small radius, and where 
the speed of the cars is perforce reduced. | 

In the first of these cases the superelevation of the outer rail, 
carried out in accordance with the accepted railway formule, may 
be applied with advantage in all possible cases. 

In the second case the superelevation is not of much use, and 
may even give rise to serious inconvenience by rendering the con. 
struction of the crossing more difficult and subjecting the frame of 
the car to harmful torsional effects, as 5he junction does not always 
have the necessary length to allow a gradual passage from one 
plane to the other. 


Track FOUNDATION. 


No part of a tramway installation has been the object of so many 
experiments and failures as the foundations of the track. In fact 
this part of the system has been treated in the most varied ways, 
generally justified by the nature of the subsoil, the system of super- 

structure, the road covering eniployed, or 
` by other local conditions, which, to judge 
by the replies given to the questions, 
appear all to behave in a relatively satis: 
factory manner. 
With regard to the consolidation of the 
.. subsoil, which is indispensable in marshy, 
„ clayey or badly drained land, the system 
most used in all countries is that of a 
layer of broken stones extending to a depth 
of 20 cm. to 25 em. (Bin. to 10 in.) and a 
breadth of 40 em. to 50cm. (16in. to 20in.) 
under each rail; this layer fulfils the 
double purpose of taking up shock, and 
also of insuring & certain amount of 
drainage. This system seems to give 
great satisfaction in the majority of 
cases where it is employed, especially on 
paved or macadamised roads. A per- 
meable layer of well-watered and well. 
rammed cinders, extending under the whole 
width of the track and placed at varying depths is sometimes used. 
This relatively economical solution gives satisfactory results, notably 
in the case of insufticiently-drained ground. Lastly, on some tram- 
ways the subsoil has been consolidated by a layer of ballast 20cm. 
to z em, thick (8 in. to 12 in.) and extending the whole width of the 
track. | 

When the covering of the road is of asphalt or wood necessitating 
a concrete foundation, it is generally preferable in strengthening 
the subsoil to replace the broken stones by a layer of inferior con- 
erete, extending the whole width of the track, in order to eliminate 
all chance of subsidence and to render the whole construction more 


‚ homogeneous. 


The manner of carrying out the construction of the track varies 
considerably with different countries and towns, and for this part of 
the. work local usage must intervene. ; 

While longitudinal conerete sleepers or concrete beds are most 
used in Germany, Belgium, England and Scandinavia, where 8з 
rigid a support as possible seems to be preferred for their track, a 
great number of tramways in France, Spain and Italy have a primi- 
tive construction in which the foundation consists of a more or less 
elastic material, such as ballast, fine gravel, or sand simply pressed 
under the rails. Concrete foundations are only used for those 
tracks where, the roadway is to receive a covering, such as asphalt 
or wood pavement. | 

The replies being generally descriptive of, rather than in justifica- 
tion of, the systems, it is difficult to judge the comparative values 
of these two systems of foundation which are so essentially different. 
They both have their supporters and appear to give equal satisfac- 
tion in most cases. From the replies, however, is gathered the 
impression that those who use an elastic foundation complain less 
of this part of their system than those who use one that is rigid. 

In a largo number of the latter cases, а greater or less disintegra- 
tion of the cement is noticed under the rail joints, even in cases 
where the rails do not lie directly on the cement, but are placed on 
a layer of asphalt cement, or layers of pressed asphalt, or on wooden 
sleepers in order to deaden the sound of the running vehicles. 

To judge by the innumerable attempts which have been made to 
strengthen them, it seems that the employment of a rigid founda- 
tion does not sensibly diminish the universal difficulty of keeping 
the joints in a good state of preservation. On the other hand, the 
repair of a sunken joint on a tramway with elastic foundation can 
be made with greater ease and at-a less cost than on one with & 
rigid foundation, as in the first case it is merely a question 
banking up while in the second the repair of a disintegrated sleeper 
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necessitates a relatively important renewal, besides being difficult 
to carry out during working. i 

Vibration is the bugbear of tramway tracks and it is not without 
reason that the advocates of elastic foundations bring forward as 
the principal advantage of their method of construction the fact that 
there is a great reduction of vibration, a reduction which can be 
easily determined by comparing the noire made by cars on a track 
with elastio and rigid foundations respectively. 

Railway practice has shown for a long time that a certain elas- 
ticity of the track is absolutely indispensable for preservation of 
gauge and superstructure, and although our working conditions are 
not the same, it is only logical to take into account the experience 
gained by our elder brothers. We should be glad to see the advo- 
cates of rigidity bring forward their arguments during the dis- 
eussion on this question which appears to have a real interest in 
view of the future standardisation of our efforts in the construction 
of tracks for urban tramways. 

Staunch partisans of elastic foundations consider that rigid founda. 
tions should only be employed on roads where a covering such as 
wood paving, asphalt, or vitrified stone is used. In this case it is 
indispensable to make the iron track and the covering one solid 
mass, in order to avoid the dislocation which would doubtless be 
produced if the track were free to respond to its own vibrations. 


Wh mom e umm x. um | 


Fic. 2, —DouBLE-aRoovgp RAIL USED ON 
MARSEILLES TRAMWAYS. 


The vibration of tracks placed on longitudinal sleepers or on 
beds of concrete has occasioned numerous difficulties which have 
not been completely overcome by the employment of longitudinal 
sleepers of asphalt 3 ош. to 5 om. thick, a bedding of asphalt, or felt, 

. or of wooden sleepers, and the most satisfactory results have been 
obtained by suitably anchoring in the concrete. Some of these 
so-called perfect constructions Lave a crowd of accessories which 
render the sub-structure a veritable edifice and become very costly 
both in first cost and upkeep. 

The composition of the concrete varies with the tramway, but 
everyone is unanimous on the subject of the necessity of employing 
materials of the best quality and only using old materials for con- 
structions of secondary importance and under certain conditions. 

Elastic foundations are made of (1) broken ballast (6 cm. ring); 
(2) gravel; (8) fine sand and frequently by successive layers of these 
materials varying in depth from 15 cin. to 25 cm. (6in to 10 in.) 

The employment of large ballast and small gravel is only recom- 
mended in the case of certain metalled roads; for paved roads it is 
preferable to use sand It is advantageous that the foundations 
should be as homogeneous as possible. The employment of mate- 
rials of different nature and quality should be avoided, in order 
to prevent the sinking which will not fail to ocour when, for example, 
the sand employed rests on a bed of large ballast into the interstices 
of which it is forced by surface water and shock, thus leaving the 
foot of the rai] without support, 
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Brussels Tramways. 


Lycns Tramways. 


A foundation of granulated well washed quartz sand spread to a 
thickness of 20cm. (8in.) gives a remarkably elastic bed, which 
laste for а considerable period and whose advantages have not been 
appreciated at their proper value. The utility of filling the opening 
existing between the hollow of the rail and the adjacent paving 
with cement or sand, and of grouting the paving with cement in 
order to avoid disintegration of the track by surface water, is recog- 
nised. The only objection to this measure is that it makes the 
lifting of worn paving more difficult. 

For those who are concerned with the advantages and disadvan- 
tages of various kinds of covering for roads where a tramway runs, 
it may Бе said, in conclusion, that simple macadam has no other 
advantage than small first cost, and is only employed on lines 
exempt from heavy cart traffic. Not only is it practically impossible 
to avoid ruts along the length of the rails, which may be the cause 
of serious damage, but the resultant wear seriously damages the 
rails and compromises the solidity of the whole structure. 

Stone paving, preferably of a hard quality, is, on the contrary, 
considered the best system of covering. The first cost is relatively 
high, especially in the case of hard stone, such as granite, porphyry, 
basalt, &c. Mixed paving has frequently been employed with 
' success, consis'ing of hard stone along the rails and softer stone — 

sandstone, for example—for the rest of the surface of the track 
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Barcelcna Tramways (San Andrés) Paris (l'Est) Tramways. 
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Glasgow Tramways, 


Marseilles Tramways, 


Fic. 8.—Sxctions or Groovep Rats. 


and road. This method lessens the first cost and presents no 
practical inconvenience, the wear being very regalar, in spite of 
the use of two qualities of stone. | 

Among the coverings which have been called de luxe, preference 
is given to wood paving, which when carefully laid down works 
very well, and does not wear out very quickly. With a view to 
cost, pavements of hard (Australian) wood are generally preferable 
as they «well much less under the influence of moisture than do 
softer woods, but they become very slippery under certain atmo- 
spheric conditions. In spite of the high prices, the employment of 
sofc impregnated wood tends to become general in this country, and 
especially in Paris, where a great number of tramway tracks are 
built on this system. The swelling of soft wood pavements which 
has often caused twisting of the iron track can be avoided by making 
the joints sufficiently large and by. employing grouts of sufficiently 
elastic tar. 

A pathetic uaanimity is manifested with regard to asphalt pave- 
ment, which seems to have beconi» a veritable nightmare to tram- 
way builders. This sort of covering has occasioned, above all, 
serious difficulties from the poi 1t of view of the preservation of the 
paving along the rails. The breaking away of the paving due to 
the vibrations of the rails ov:u:s at the end of a relatively short 
time. After a series of trials aud failures the only remedy appears 
to be the interposition of a layer of wood paving between the rail and 

| the asphalt. This solution considerably complicates the construcs 
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TRACK CONSTRUCTION ON INTER-URBAN 
TRAMWAYS.* 
BY M. DUBS. 


Summary.—The author reports on the results of the inquiries made into 
the various methods in use for track construction on tramways. A large 
number of systems of foundation, superstructures, jointing, electrical 
connections and construction of crossings are described, and their advan- 
tages and disadvantages are discussed. 


After dealing with the importance of obtaining a high mean speed 
on tramways, and considering the position occupied by the track in 
the streets in some of the Continental towns, the report deals with 
the question of increasing the width of the groove in grooved rails 
on curves. This question has been treated theoretically by M. Max 
Dietrich, f of Stettin, and it is sutficiently obvious that on curves 
below & certain radius with given wheels and flanges a car can 
travel only with difficulty if the groove retains its normal width. 


Desires OF RAILS ON CURVES. 


To obtain contact on only four external points, with a play of 4 mm. 
(0:16 in.) on the inside of the curve, M. Max Dietrich has deduced 
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Marseilles; Tramways. 
Fic. 1.—BxcrT10N8 or RAILS USED on CURVES. 


Lyons Tramways. 


from his formule the results set forth in the following table for the 
case where 

Wheel base of the car 1:80 m. (6 ft.) 
0:80 m. (32 in.) 
0:02 m. (0*5 in. 
0:02 m. (0'8 in.) 


„„ „% „% „% „%% „% „„ „% „%%% % %% „ „ „6 „ „% „ 0 


0:95 m. (3 ft. 1 in.) 
1:385 m. (4 fl. 4 in.) 


Standard gauge. 
Distance 
between 
wheels. 


Distance 
between 
wheels. 


Inner 


| Inner | Outer 
groove, 


| groove. | groove. 
| 


mm. in. mm. in. 
39 (156) 38 (1:52) 
35 (140/35 (1°40) 
33 (1:82,33 (1:32) 
32 (1°28081 (1:24) 
30 (1-20 30 (1:20) 


mm. in. mm. in. mm. in. mm. in. 

1,007 (39-67) 39 (1-56) 38 (1:52;/1,441 (57-64) 
1,004 (39:55: 35 (1-40) 35 (1˙40) 1, 439 (57-56; 
1,002 89-47) 33 (132) 33 (1-82:11,437 (57°48) 
1,001 (39:43; 32 (1-28//31 (1:24)1,436 (57-44) 
1,000 (39-39) 30 (1-20. 30 (1:20)1,435 (57:40. 


m. ft. 
15 (483) 
20 (65) 
25 (81]) 
30 (974) 
40 (130) 


— — 


The author has noticed that in practice, if the width of the groove 
in both rails be made equal to that given above for the бше: rail, 
the enlargement of the groove will be nearly equal for a normal 
groove of 90 mm. (1:2 in.), and with the necessary increase in gauge. 
In fact, rails with enlarged grooves, generally 35 mm. (1:4 in.) wide, 
are adopted on a great number of tramways for all curves of a less 
radius than 40 metres (130 #.). Fig. 1 shows the section of rails 
used on the curves of the Lyons, 
ways; in thelatter the guard rail has been strengthened to allow 
of the widening of the groove by wear. At Marseilles, on certain 
curves of very small radius (14 metres) (454 ft.) which require & 
40 mm. groove slot, two rails placed back to back and assembled by 
special appliances have been used (Fig. 2). mE 


* Translation (somewhat abbreviated) of a report by M. Dubs (directeur 
des tramways de Marseille) on the replies received by the Union Inter- 
nationale de Tramways et de Chemins de Fer d'Intérêt local in response 
to the qucstionneirc sent out to the members, presented at the annual 
meeting at Milan. | 

T Fiscu'ithntechu'sche Zei schrift, 12th year, Nos. 1-6. 
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Most of the undertakings consider that superelevation of the 
outer rail on curves is & very desirable measure, and regret that the 
camber of the road does not always allow of its use. It appears to 
us that a rather exaggerated importance is attached to this question; 
and that it is needful in all cases to make a distinction between 
curves of moderate radius on a running line, capable of being taken 
at speed, and those at crossings, generally of small radius, and where 
the speed of the cars is perforce reduced. | 

In the first of these cases the superelevation of the outer rail, 
carried out in accordance with the accepted railway formula, may 
be applied with advantage in all possible cases. | 

In the second case the superelevation is not of much use, and 
may even give rise to serious inconvenience by rendering the con. 
struction of the crossing more difficult and subjecting the frame of 
the car to harmful torsional effects, as the junction does not always 
have the necessary length to allow a gradual passage from one 
plane to the other. 


TRACK FOUNDATION. 


No part of a tramway installation has been the object of so many 
experiments and failures as the foundations of the track. In fact 
this part of the system has been treated in the most varied ways, 
generally justified by the nature of the subsoil, the system of super- 

structure, the road covering employed, of 
by other local conditions, which, to judge 
by the replies given to the questions, 
appear all to behave in a relatively satis- 
factory manner. A "A. 
With regard to the consolidation of tho 
. subsoil, which is indispensable in marshy, 
. clayey or badly drained land, the system 
most used in all countries is that of & 
layer of broken stones extending to a depth 
of 20 em. to 25 em. (Bin. to 10in.) and a 
breadth of 40 em. to 50cm. (16in. to 20in.) 
under each rail; this layer fulfils the 
double purpose of taking up shock, and 
also of insuring a certain amount of 
drainage. This system seems to give 
great satisfaction in the majority of 
cases where it is employed, especially on 
paved or macadamised roads. A per- 
meable layer of well-watered and well- 
rammed cinders, extending under the whole 
width of the track and placed at varying depths is sometimes used. 
This relatively economical solution gives satisfactory results, notably 
in the case of insufliciently-drained ground. Lastly, on some tram- 
ways the subsoil has been consolidated by a layer of ballast 20cm. 
to 2 em. thick (8 in. to 12 in.) and extending the whole width of the 
track. 

When the covering of the road is of asphalt or wood necessitating 
a concrete foundation, it is generally preferable in strengthening 
the subsoil to replace the broken stones by a layer of inferior con- 
crete, extending the whole width of the track, in order to eliminate 
all chance of subsidence and to render the whole construction more 
homogeneous. 

The manner of carrying out the construction of the track varies 
considerably with different countries and towns, and for this part of 
the.work local usage must intervene. , 

While longitudinal concrete sleepers or concrete beds are most 
used in Germany, Belgium, England and Scandinavia, where as 
rigid a support as possible seems to be preferred for their track, & 
great number of tramways in France, Spain and Italy have a primi- 
tive construction in which the foundation consists of a more or less 
elastic material, such as ballast, fine gravel, or sand simply pressed 
under the rails. Conerete foundations are only used for those 
tracks where,the roadway is to receive a covering, such as asphalt 
or wood pavement. 

The replies being generally descriptive of, rather than in justifica- 
tion of, the systems, it is difficult to judge the comparative values 
of these two systems of foundation which are so essentially different. 
They both have their supporters and appear to give equal satisfac- 
tion in most cases. From the replies, however, is gathered the 
impression that those who use an elastic foundation complain less 
of this part of their system than those who use one that is rigid. 

in a largo number of the latter cases, a greater or less disintegra- 
tion of the cement is noticad under the rail joints, even in cases 
where the rails do not lie directly on the cement, but are placed on 
a layer of asphalt cement, or layers of pressed asphalt, or on wooden 
sleepers in order to deaden the sound of the ruuning vehicles. 

To judge by the innumerable attempts which have been made to 
strengthen them, it seems that the employment of a rigid founda- 
tion does not sensibly diminish the universal difficulty of keeping 
the joints in a good state of preservation. On the other hand, the 
repair of a sunken joint on a tramway with elastio foundation can 
be made with greater ease and at а less cost than on one with а 
rigid foundation, as in the first case it is merely a question af 
banking up while in the second the repair of a disintegrated sleeper 
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necessitates a relatively important renewal, besides being difficult 
to carry out during working. i : 

Vibration is the bugbear of iramway tracks and it is not without 
reason that the advocates of elastic foundations bring forward as 
the principal advantage of their method of construction the fact that 
there is a great reduction of vibration, a reduction which can be 
easily determined by comparing the noise made by cars on a track 
with elastio and rigid foundations res ectively. 

Railway practice has shown for a ng time that а certain elas- 
ticity of the track is absolutely indispensable for preservation of 
gauge and superstructure, and although our working conditions are 
not the same, it is only logical to take into account the experience 
gained by our elder brothers. We should be glad to see the advo- 
cates of rigidity bring forward their arguments during the dis- 
cussion on this question which appears to have a real interest in 
view of the future standardisation of our efforts in the construction 
of tracks for urban tramways. 

Staunch partisans of elastic foundations consider that rigid founda. 
tions should only be employed on roads where a covering such as 
wood paving, asphalt, or vitrified stone is used. In this case it is 
indispensable to make the iron track and the covering one solid 
mass, in order to avoid the dislocation which would doubtless be 
produced if the track were free to respond to its own vibrations. 
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MARSEILLES Tramways. 


The vibration of tracks placed on longitudinal sleepers or on 

8 of concrete has occasioned numerous difficulties which have 
not been completely overcome by the employment of longitudinal 
sleepers of asphalt 3 cm. to 5 cm. thick, & bedding of asphalt, or felt, 
or of wooden sleepers, and the most satisfactory results have been 
obtained by suitably anchoring in the concrete. Some of these 
so-called perfect constructions have a crowd of accessories which 
render the sub-structure a veritable edifice and become very costly 
both in first cost and upkeep. 

The composition of the concrete varies with the tramway, but 
everyone is unanimous on the subject of the necessity of employing 
materials of the best quality and only using old materials for con. 
structions of secondary importance and under certain conditions. 

Elastic foundations are made of (1) broken ballast (6 om. ring); 
(2) gravel; (8) fine sand and frequently by successive layers of these 
materials varying in depth from 15 cm. to 25 em. (6in to 10 in.) 

The employment of large ballast and small gra vel is only recom- 
mended in the case of certain metalled roads; for paved roads it is 
 Preferable to use sand It is advantageous that the foundations 
should be as homogeneous as possible. The employment of mate- 
rials of different nature and quality should be avoided, in order 
to prevent the sinking which will not fail to occur when, for example, 

ө sand employed reste on a bed of large ballast into the interstices 
of which it is forced by surface water and shock, thus leaving the 
foot of the rai] without support, 


advantage than small first cost, and is 
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Brugsels Tramways. 


Lycns Tramways. 
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A foundation of granulated well washed quartz sand spread to a 
thickness of 20cm. (8 in.) gives a remarkably elastic bed, which 
laste for a considerable period and whose advantages have not been 
appreciated at their proper value. The utility of filling the opening 
existing between the hollow of the rail and the adjacent paving 
with cement or sand, and of grouting the paving with cement in 
order to avoid disintegration of the track by surface water, is recog- 
nised. The only objection to this measure is that it makes the 
lifting of worn paving more difficult. 


For those who are concerned with the advantages and disadvan- 


| tages of various kinds of covering for roads where a tramway runs, 


it may е said, in conclusion, that simple macadam has no other 
only employed on lines 
exempt from heavy cart traffic. Not only is it practically impossible 


to avoid ruts along the length of the rails, which may be the cause 


rails and compromises the solidity of the whole structure. 
Stone paving, preferably of a hard quality, is, 

considered the best system of covering. The first 

| high, especially in the case of hard stone, such as granite, porphyry, 

| basalt, &c. Mixed paving has frequently been employed with 

' success, consis'ing of hard stone along the rails and softer stone — 

| sandstone, for example—for the rest of the surface of the irack 


on the contrary, 
cost is relatively 
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| of serious damage, but the resultant wear seriously damages the 
| 


150------ 


t 


—— 2 
-------118----- 


^ 


Barcelcna Tramways (San Andrés) Paris (l'Est) Tramways, 


2 178 


Marseilles Tramways. Glasgow Tramways, 


Fic. 8.—SzcTIoNS8 or GROOVRD Rats. 


and road. This method lessens the first cost and presents no 
practical inconvenience, the wear being very regalar, in spite of 
the use of two qualities of stone. | 

Among {һе coverings which have been called de luxe, preference 
is given to wood paving, which when carefully laid down works 
very well, and does not wear out very quickly. With a view to 
cost, pavements of hard (Australian) wood are generally preferable 
as they swell much less under the influence o moisture than do 
softer woods, but they become very slippery under certain atmo- 
spheric conditions. In spite of the high prices, the employment of 
sofs impregnated wood tends to become general in this country, and 
especially in Paris, where a great number of tramway tracks are 
built on this system. [he swelling of soft wood pavements which 
has often caused twisting of the iron track can be avoided by making 
the joints sufficiently large and by employing grouts of sufficiently 
elastic tar. 

A pathetic uaanimity is manifested with regard to asphalt pave- 
ment, which seems to have becom» a veritable nightmare to tram- 
way builders. This sort of covering has occasioned, above all, 
serious difficulties from the poi it of view of the preservation of the 
paving along the rails. The breaking away of the paving due to 
the vibrations of the rails ovcu-s at the end of a relatively short 
time. After a series of trials and failures the only remedy appears 
to be the interposition of a layer of wood paving between the rail and 
the asphalt. This solution considerably complicates the construce 
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TRACK CONSTRUCTION ON INTER-URBAN 
TRAMWAYS.* 
BY M. DUBS. 


Summary.—The author reports on the results of the inquiries made into 
the various methods in use for track construction on tramways. A large 
number of systems of foundation, superstructures, jointing, electrical 
connections and construction of crogsings are described, and their advan- 
tages and disadvantages are discussed. 


After dealing with the importance of obtaining a high mean speed 
on tramways, and considering the position occupied by the track in 
the streets in some of the Continental towns, the report deals with 
the question of increasing the width of the groove in grooved rails 
on curves. This question has been treated theoretically by M. Max 
Dietrich, f of Stettin, and it is sutficiently obvious that on curves 
below a certain radius with given wheels and flanges a car can 
travel only with difficulty if the groove retains its normal width. 


DESIGN or RAILS ON CURVES. 


To obtain contact on only four external points, with a play of 4 mm. 
(0:16 in.) on the inside of the curve, M. Max Dietrich has deduced 
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Marseilles; Tramways. 
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Ww wu So Cus 1500 
Lyons Tramways. 


from his formule the results set forth in the following table for the 
case where 


Wheel base of the саг ................... - 1:80 m. (6 ft.) 

The diameter of the wheels ............... . 0-80 m. (32 in) 

The depth of the flange............. — 2 0:02 m. (0-8 in.) 

The thickness oftheflange ................ 0:02 m. (0-8 in.) 

The distance between the wheels (inner edge) 

for a 1m. рапде................. CeCe we 0:95 m. (3 ft. 1 in.) 
The distance between the wbeels (inner edge 
{ог a standard gauge ................... a 1:385m. (4 fl. 4 in.) 
Table. 
Radius 1 gauge. Standard gauge. 
of curve . І ИСИС MM, M 
D | | i 
(inner eae Inner | Outer ан | Inner | Outer 
rail). wheels: | groove, : groove. heels, ' Sroove. groove. 

m. ft. mm. in. mm. in. mm. in. mm. E mm. in. mm. in. 
15 (484) | 1,007 (39-67) 39 (1:56) 38 (1.521, 441 (57-64) 39 (1:56),38 (1:52) 
20 (65) | 1,004 (39°55) 35 (1-40) 35 (1:40) 1,439 (57°56), 35 (1:40)35 (1°40) 
25 (811) 1,002 (39-47) 33 (L32)33 (1-32) 1.437 (57°48)| 83 (1:82 33 (1°32) 
30 (974) | 1,001 (39-43) 32 (1-28) 31 (1:24) 1,436 (57:44, 32 (L[:28),31 (1:24) 
40 (130) | 1,000 (39-39) 30 120 30 (120% 1,4355740 80 (1-20 30 (1:20; 


The author has noticed that in practice, 
in both rails be made equal to that 
the 5 of the groove will 
groove of 80 mm. (1.2 in.), and with the necessary increase in gauge. 
In fact, rails with enlarged grooves, generally Bb шга. (1:4 id wide: 
are adopted on а great number of tramways for all curves of a leas 
radius than 40 metres (130ft.). Fig. 1 shows the section of rails 
used on the curves of the Lyons, Marseilles and Glasgow tram- 
ways; in thelatter the guard rail has been strengthened to allow 
of the widening of the groove by wear. At Marseilles, on certain 
curves of very small radius (14 metres) (453 ft.) which require & 
40 mm. groove slot, two rails placed back to back and assembled by 
special appliances have been used (Fig. 2). ` 


лсе, if the width of the groove 
ven above for the outer rail, 
nearly equal for a normal 


* Translation (somewhat abbreviated) of a report by M. Dubs (directeur 
des tramways de Marseille) on the repiies received by the Union Inter- 
nationale de Tramways et de Chemins de Fer d'Intérét local in response 
to the questionneire sent out to the members, presented at the annual 
meeting at Milan. 

T Eis nbahutcehusche Zei schrift, 12th year, Nos. 1.6. 


Glasgow Tramways. 
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Most of the undertakings consider that superelevation of the 
outer rail on curves is & very desirable measure, and regret that the 
camber of the road does not always allow of its use. It appears to 
us that a rather exaggerated importance is attached to this question; 
and that it is needful in all cases to make a distinction between 
curves of moderate radius on a running line, capable of being taken 
at speed, and those at crossings, generally of small radius, and where 
the speed of the cars is perforce reduced. | 

In the first of these cases the superelevation of the outer rail, 
carried out in accordance with the accepted railway formulæ, may 
be applied with advantage in all possible cases. 

In the second case the superelevation is not of much use, and 
may even give rise to serious inconvenience by rendering the con: 
struction of the crossing more difficult and subjecting the frame of 
the car to harmful torsional effects, as she junction does not always 
have the necessary length to allow a gradual passage from one 
plane to the other. 


Track FOUNDATION. 


No part of a tramway installation has been the object of so many 
experiments and failures as the foundations of the track. In fact 
this part of the system has been treated in the most varied ways, 
generally justified by the nature of the subsoil, the system of super- 

structure, the road covering eniployed, or 
by other local conditions, which, to judge 
by the replies given to the questions, 
appear all to behave in a relatively satis: 
factory manner. и 
With regard to the consolidation оѓ the 
subsoil, which is indispensable in marshy, 
clayey or badly drained land, the system 
most used in all countries is that of & 
layer of broken stones extending to a depth 
of 20 em. to 25 em. (Sin. to 10 in.) and a 
breadth of 40 em. to 50 em. (16 in. to 20 in.) 
‘under each rail; this layer fulfils the 
double purpose of taking up shock, and 
„also of insuring a certain amount of 
drainage. This system seems to give 
great satisfaction in the majority of 
cases where it is employed, especially on 
paved or macadamised roads. A per- 
meable layer of well-watered and well. 
rammed cinders, extending under the whole 
width of the track and placed at varying depths is sometimes used. 
This relatively economical solution gives satisfactory results, notably 
in the case of insufliciently-drained ground. Lastly, on some tram- 
ways the subsoil has been consolidated by a layer of ballast 20cm. 
to z em. thick (8 in. to 12 in.) and extending the whole. width of the 
track. 

When the covering of the road is of asphalt or wood necessitating 
& concrete foundation, it is generally preferable in strengthening 
the subsoil to replace the broken stones by a layer of inferior con- 
crete, extending the whole width of the track, in order to eliminate 
all chance of subsidence and to render the whole construction more 
homogeneous. 

The manner of carrying out the construction of the track varies 
considerably with different countries and towns, and for this part of 
the.work local usage must intervene. | 

While longitudinal concrete sleepers or concrete beds are most 
used in Germany, Belgium, England and Scandinavia, where as 
rigid a support as possible seems to be preferred for their track, & 
great number of tramways in France, Spain and Italy have a primi- 
tive construction in which the foundation consists of a more or less 
elastic material, such as ballast, fine gravel, or sand simply pressed 
under the rails. Concrete foundations are only used for those 
tracks where,the roadway is to receive a covering, such as asphalt 
or wood pavement. | | 

The replies being generally descriptive of, rather than in justifica- 
tion of, the systems, it is difficult to judge the comparative values 
of these two systems of foundation which are so essentially different. 
They both have their supporters and appear to give equal satisfac- 
tion in most eases. From the replies, however, is gathered the 
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impression that those who use an elastic foundation complain less 


of this part of their system than those who use one that is rigid. 
In a largo number of the latter cases, a greater or less disintegra- 


tion of the cement is noticed under the rail joints, even in cases 


where the rails do not lie directly on the cement, but are placed on 
a layer of asphalt cement, or layers of pressed asphalt, or on wooden 
sleepers in order to deaden the sound of the running vehicles. 

To judge by the innumerable attempts which have been made to 
strengthen them, it seems that the employment of a rigid founda- 
tion does not sensibly diminish the universal difficulty of keeping 
the joints ina good state of preservation. On the other hand, the 
repair of a sunken joint on a tramway with elastic foundation can 
be made with greater ease and at-a less cost than on one with а 
rigid foundation, as in the first case it is merely a question 
banking up while in the second the repair of a disintegrated sleeper 
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necessitates a relatively important renewal, besides being difficult 


to carry out during working. 

Vibration is the bugbear of tramway tracks and it is not without 
reason that the advocates of elastic foundations bring forward as 
the principal advantage of their method of construction the fact that 
there is a great reduction of vibration, a reduction which can be 
easily determined by comparing the noise made by cars on a track 
with elastio and rigid foundations res ectively. 

Railway practice has shown for a ng time that a certain elas- 
ticity of the track is absolutely indispensable for preservation of 
gauge and superstructure, and although our working conditions are 
not the same, it is only logical to take into account the experience 
gained by our elder brothers. We should be glad to see the advo- 
cates of rigidity bring forward their arguments during the dis- 
cussion on this question which appears to have a real interest in 
view of the future standardisation of our efforts in the construction 
of tracks for urban tramways. 

Staunch partisans of elastic foundations con sider that rigid founda. 


tions should only be employed on roads where a covering such as 


wood paving, asphalt, or vitrified stone is used. In this case it is 
indispensable to make the iron track and the covering one solid 
mass, in order to avoid the dislocation which would doubtless be 
produced if the track were free to respond to its own vibrations. 
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MARSEILLES TRAMWAYS. 


The vibration of tracks placed on longitudinal sleepers or on 
beds of concrete has occasioned numerous difficulties which have 
not been completely overcome by the employment of longitudinal 
sleepers of asphalt 3 em. to 5 om. thick, а bedding of asphalt, or felt, 


. or of wooden sleepers, and the most satisfactory results have been 


obtained by suitably anchoring in the concrete. Some of these 
so-called perfect constructions Lave a crowd of accessories which 
render the sub-structure a veritable edifice and become very costly 
both in first cost and upkeep. 

The composition of the concrete varies with the tramway, but 
everyone is unanimous on the subject of the necessity of employing 
materials of the best quality and only using old materials for con- 
structions of secondary importance and under certain conditions, 

Elastic foundations are made of (1) broken ballast (6 cm. ring); 
(2) gravel; (8) fine sand and frequently by successive layers of these 
materials varying in depth from 15 cm. to 25 om. (6in to 10 in.) 

The employment of large ballast and small gravel is only recom- 
mended in the case of certain metalled roads; for paved roads it is 


_ preferable to use sand It is advantageous that the foundations 


should be as homogeneous as possible. The employment of mate- 
rials of different nature and quality should be avoided, in order 
to prevent the sinking which will not fail to occur when, for example, 
the sand employed reste on a bed ot large ballast into the interstices 
of which it is forced by surface water and shock, thus leaving the 
foot of the rail without support, 
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Brussels Tramways. 


Lycns Tramways. 


| A foundation of granulated well washed quartz sand spread to a 


thickness of 20cm. (8 in.) gives a remarkably elastic bed, which 
lasts for a considerable period and whose advantages have not been 
appreciated at their proper value. The utility of filling the opening 
existing between the hollow of the rail and the adjacent paving 
with cement or sand, and of grouting the paving with cement in 
order to avoid disintegration of the track by surface water, is recog- 
nised. The only objection to this measure is that it makes the 
lifting of worn paving more difficult, 

For those who are concerned with the advantages and disadvan- 
tages of various kinds of covering for roads where a tramway runs, 


advantage than small first cost, and is only employed on lines 
exempt from heavy cart traffic. Not only is it practically impossible 
to avoid ruts along the length of the rails, which may be the cause 
of serious damage, but the resultant wear seriously damages the 
rails and compromises the solidity of the whole structure. 

Stone paving, preferably of a hard quality, is, on the contrary, 
considered the best system of covering. The first cost is relatively 
high, especially in the case of hard stone, such as granite, porphyry, 
basalt, &c. Mixed paving has frequently been employed with 
success, consis'ing of hard stone along the rails and softer stone — 
sandstone, for example—for the rest of the surface of the track 
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it may be said, in conclusion, that simple macadam has no other 
| 


CES > 


4 


150--------- - 


t 


—— ----- 
k---—---118---- 


"e - < 


Barcelcna Tramways (San Andrés) Paris (l'Est) Tramways. 


= 2-е 1 76— 
Glasgow Tramways, 


Marseilles Tramways. 


Fic. 3.—Sxgctions or Groovep RAs. 


and road. This method lessens the first cost and presents no 
practical inconvenience, the wear being very regalar, in spite of 
the use of two qualities of stone. | 

Among the coverings which have been called de lue, preference 
is given to wood paving, which when carefully laid down works 
very well, and does not wear out very quickly. With a view to 
cost, pavements of hard (Australian) wood are ponera y preferable 
as they swell much less under the influence of moisture than do 
softer woods, but they become very slippery under certain atmo- 
spheric conditions. In spite of the high prices, the employment of 
sof; impregnated wood tends to become general in this country, and 
especially in Paris, where a great number of tramway tracks are 
built on this system. [he swelling of soft wood pavements which 
has often caused twisting of the iron track can be avoided by making 
the joints sufficiently large and by employing grouts of sufficiently 
elastic tar. ; 

A pathetic uaanimity is manifested with regard to asphalt pave- 
ment, which seems to have become a veritable nightmare to tram- 
way builders. This sort of covering has occasioned, above all, 
serious difficulties from the poi it of view of the preservation of the 
paving along the rails. The breaking away of the paving due to 
the vibrations of the rails ovcu-s at the end of a relatively short 
time. After a series of trials and failures the only remedy appears 
to be the interposition ofa layer of wood paving between the rail and 
the asphalt. This solution considerably complicates the construce 
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tion, and rather than adopt it most engineers prefer to replace the 
asphalt periodically. B 
SUPERSTRUCTURE. ; | 

Unfortunately, French steel works have made very little effort 
to cater for the tramway companies, who have at most a choice 
between only a dozen of modern rail sections, while in Germany, 
Belgium and England the steel works have answered to the most 
varied. demands. : : | E 

Fig. 8 shows sections of the rails used on the tramways in 
Brussels, Barcelona, Paris (l' Est‘, Lyons, Glasgow and Marseilles. 

lt iw improbable that, in future, heavier sectiona will be used in 
France, and we thin that the 50 kg. section (100 Ib. per yd.) repre- 
sents the maximum: which can be reasonably employed on the con- 
struction of a track for an urban tramway. Тһе use of a heavier 
section is due to the desire to obtain more strength at the joints, but 
experience has shown that the improvement thus obtained has been 
minimised by a corresponding increase in the price of the rail. On 
the other hand, it.is perfectly possible not to exceed 42 kg. to 45 kg. 
per metre (84 1. to 90 Ib. per yd.) for a rail 175 mm to 180 mm (7 in 
to 74 in.) in depth, a width of 130 min. to 150 mm. (5:2 in. to 6 in.) 
and a slot 88 mm. to 40 mm. (1:5 in. to 1·6 in.) wide; that is to say, 
for & rail capable of standing the hardest conditions, and we think 
'that heavier sections will only be employed in future in exceptional 
cases. 

_ Regarding the depth of the rails, it is considered that a depth of 
175mm to 180 mm. (7 in. to 7] in.) suffices from a resistance point 
of view and equally for paving, and no advantage is gained by ex- 
ceeding this. Certain tramways where there is only a medium 
traffic are contented with rails of only 140 mm. to 150 mm. (5˙6 in. 
to 6.in.) in depth. AF 

Everyone is agreed that the rai] length should be as long as pos- 
sible, in order to lessen the number of joints, but а rail 12 to 15 
metres (39 ft. to 49 ft.) long is employed on the greater number of 
tramways, and this length should only be exceeded in exceptional 
cases, 18 met es (59 ft.) being a maximum. Difficulties in trans 
portation and handling become appreciable on rails of heavy section 
as soon ae the length exceeds 12 metres (39 ft.), while light rails are 
liable to be bent, and this consideration still further limits the length. 

With regard to the quality of metal employed and other conditions 
imposed on the rail contractors, French tramway companies usually 
follow the specific. tions of railway companies. 
which also obtains in other countries, is not perhaps quite rational, 
as tramways work under quite different. conditions to those which 
occur on railways. In the latter case such a degree of hardness as 
is desirable from the point of view of wear cannot be adopted, though 
quite permissible on tramways, because on the latter the conse- 
quences of a breakage are serious. 
sider that the severity of breaking test (by shock) and elasticity 
tests might be relaxed with advantage in favour of hardness, which 
is the most important factor in the quality of a tramway rail. Great 
importance should be attached to the regularity of the cross-section, 
especially at the end of the rail lengths, as the effectiveness of the 
fishplates depends, to some extent, on this. Lastly, the electrical 
conductivity of the rails should be taken more into consideration ; 
this is often too low, notably in rails made of Thomas” steel, and 
in those which contain impurities such as silicon and manganese, 
The electrical resistance of steel is generally taken as being about 
: or 10 times that of copper, but it not infrequently rises to 15 or 16 

Imes. 

With regard to the relative hardness of tyres and rails, on the 
majority of tramways the tyre is not so hard as the rail, bnt there 
does not seem to be any justification for this. In opposition to this 

view there is the fact that the cost of wear ou tyres is at least as high 


ав that of the rails, the minimum total cost (tyres and rails) would | 


appear to be attained when the hardest steel is used for both tyres 
and rails. AME i | 
It is preferable to use & softer metal for the fishplates, ties and 
other small track accessories than for the rails, say material with a 
breaking stress of 40 kg. to 60 kg. per square millimetre (56, 800 lb 
to 80, 200 Ib. per square inch), and an elongation of 15 to 20 per 
о ne ne оне use the steel of the вате hard- 
86 for both rails and fishplates. It seems a priori that a fishpl 
of soft metal would make a better joint. на aes 


(To be contiuued). 


Train Telephony.—The Electrical World states that a 
successful test of a device for telephoning from moving trains 
-has been made near Louisville. Ths train was moving at 
.20 miles an hour, and it was possible to send and receive 
messages to and from neighbouring cities, The telephone on 
the train was connected with a trolley arrangement on the 
front of the engine from which, by means of a stream of 
" chemicalised " steam, the circuit was completed with two 
» Wires stretched alongside the track. 


This practice, 


Following this idea we con 


INVESTIGATIONS ON LIGHT STANDARDS AND THE 
PRESENT CONDITION OF THE HIGH-YOLTAGE 
GLOW LAMP.“ | 
| | | BY CLIFFORD C, PATERSON. 


Summary.—Tbe author gives an account of investigations carried out 
at the National Physical Laboratory. The first part of the Paper (which 
we give in abstract in this issue) deals with standards of light. Harcourt’s 
10 c.p. pentane standard, the German Hefner and the Freneh Carcel 
standards are described, and the effect of humidity and other atmospheric 
conditions upon their accuracy are considered. Life curves of Fleming- 
Ediswan lamps, as secondary standards, are given, and the conditions for 
their accurate use.are laid down. s o soe 

The second part of the Paper deals with commercial glow-lamp testing. 


COMPARISON OF FLAME STANDARDS. 


Investigations were undertaken two years ago at the instigation 
of the Institution of Gas Engineers with the object of determining 
the ratio between the candle-powers of the three principal standards 
as used by the gas industries at the present time in France, Ger- 
many and Great Britain. The International Photometric Com. 
mission, on which the Institution of Gas Engineers is represented, 
arranged for similar tests to be made in France and. Germany in 
order to obtain a set of independent comparisons which enable the 
ratios between these standards to be defined with more certainty 
and greater accuracy than at-present. S 

The results of tests in France and Germany, although completed 
more recently, have already been published. The standards to 
which reference has been made are respectively the Carcel, the 
Hefner and the 10 c.p. Harcourt pentane lamps. In all measure- 
ments which are described here, special care has been taken in the 
manipulation of the lamps so as to conform to the same regulations 
and pract/ce which are observed in the countries in which they are 
the recognised standards. | 


INFLUENCE OF ATMOSPHERIC CONDITIONS. | 

It is now generally appreciated that atmospheric conditions have 
important influence on the candle-power of flame standards. Dr. 
Liebenthal,} at the Reichsanstalt, was the first to make quantita- 
live measurements in order to determine the amount of their 
influence on the candle-power of lamps. He investigated two 
standards, the Hefner lamp and the Woodhouse & Rawson 1 candle 
pentane lamp, and the formule (referred to later in this Paper) which 
he found for correcting the Hefner lamp are now generally accepted. 

In a photometer room the principal variations to which air is 
liable are the following :— | . 

l. Variation in the amount of carbon dioxide. | - 

2. Variation in the amount of water vapour. 

9. Variation in the proportion of oxygen and nitrogen. 

4 Changes in barometric pressnre. 

Before any measurements with flame standards can be considered 
reliable, it must be ascertained that the air is under standard atmo- 
spheric conditions, at least as regards 2, 8 and 4. If the conditions 
be abnormal, the amount of water vapour in the air as well as the 
barometric pressure must be known. | i 


Carhon Dioride.—In order to determine the effect, if any, of 
variations in the amount of CO, present in the air, samples of air 
were taken from the neighbourhood of the lamps whilst observa- 
tions were being made. The air was slowly drawn into previously: 
exhausted 10 litre vessels which, when full, were tightly stoppered 
and examined at the end of the observations. 


, 2 


Table I. 
Hours Candle- power of | CO, in litres per Water vapour in 
afterlighting up. | pentane lamp. cubic metre, | eae igi 0 | 
| 10:06 0°55 . Fu 9-0 
і s iare 0:9 106. 
ү! э 1:8 118 
43 | 9:33 19 23 


, In order to increase the effect, the amount of CO, waa artificially 
increased to 1:9 litres per thousand—the photometer room being 
closed, and candle-power readings taken over four hours. The 
results of such an experiment are given in Table I. After correcting 
for the increase of humidity, the decrease in candle power after 
Se d r 8 


* Abstract of a Paper rea i before the Institution of Electrical Eogineers. 

t Bulletin de la Société Internationale des Electriciens, No: 58, VI., 
1906. Etude sur le Rapport des trois lampes Carc-l, Hefner, et 
Vernon Harcourt," par MM. Laporte et Jouaust. Also Extraits du Вэр: 
port presentó à la Commission Internationale de Photometrie," par M. 
Perot et M. P. Janet. Journal für Gasbeleuchtung, 1906. Photo- 
metrische Vereuche," &c., by Dr. Emil Liebenthal. . | 

t Zeitschrift für Instrumentenkünde, May, 1895, | ˙ » das 
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4} hours amounts to some 5 per cent., which Is very little in excess 
of the observed decrease when the lamp is merely left burning in an 
ordinary closed room. 

Dr. Liebenthal found, from experiments in which he artificially 
increased the amount of CO, to 14 litres per cubic metre, that the 
candle-power of the Hefner lamp varied 0'7 per cent. for an increase 
of 1 litre per cubic metre. As the amount of CO, in a closed room, 
5x6) x 4 metres, in which the lamp has been burning for upwards 
of one hour, only varies from about 0:5 to 0:8 litre per thousand, the 
influence of carbon dioxide on the candle-power of flame standards 
may be considered, for practical purposes, as negligible. ; 


Water Vapour.—The amount of water vapour in the air is the 
most disturbing factor to be considered in dealing with flame 
standards, as it cannot be remedied by ventilation of the photo 
meter room. There are large natural variations ia hum dity 
throughont the year, and rapid changes from day to day. | 

The total variation, for instance, in the candle-power of the pentane 
lamp between a warm damp day in summer and a frosty one in 
winter may amount to 10 per cent., and between two consecutive 
days it is frequently 2 or 8 per cent, the changes in the Hefner 
lamp from this cause being very little less than in the pentane. . 
The author reproduces in Fig. 1 a curve which he has already 
published* showing the effect of variations in the humidity of the 
atmosphere on the candle-power of the pentane lamp; candle-power 
is plotted vertically and humidity horizontally. Тһе. latter, for 
obvious reasons, is stated volumetrically, and is expressed as the 
number of litres of water vapour per cubic metre of dry air. If, 
therefore, e stands for the aqueous pressure, then the water vapour 
per cubic metre of pure air =; x 1,000 litres, where b is the read- 
ing of the barometer. | | 

On the assumption that the variations follow straight-line laws, 
the following formula is obtained connecting candle-power and 
humidity for the 10-candle lamp :— 


Candle-power = 10 — 0:066(10 ~ ғ), 


where e is the number of litres of water vapour per cubic metre of 


dry air. 


It will be observed from this formula that the candle-power of _ 
the lamp has its standard value when the volume of water vapour 


is 10 litres, which is very nearly the mean humidity over the three 


years 1897-8 and 9, both at the Meteorological Office in Victoria- - 


street and at the Observrtory Department of the National Physical 
Laboratory. 


For the Hefner lamp the formula obtained from these observa- : 
tions is (the candle-power being expressed iu terms of the pentane | 


lamp)— 

| Candle. power (pentane units) = 0 914 +0 006(8:8 — г). 
Dr. Liebenthal,t from the average of а much larger number of 
observations made over a greater range of humidity, found a formula 
which, using the ratio of Hefner to pentane as 0:914, gives the 
following relation :— 


Candle-power (pentane units) = 0'914 ＋ 000508 8 —e). 


As this is based on more numerous data, it should be accepted in 


ра to that given by the author forthe Hefnerlamp. It may 


noted, however, that the difference between the two formules : 


produces a discrepancy of under 1 per cent. in candle-power even 
for an extreme case. 


A similar set of experiments was made with two Carcel lamps, 


but the want of constancy in the lamps themselves introduced in- 
consistencies into the results which were of a greater o:der of mag- 
nitude than the largest change produced by such range of humidity 
as was obtainable at the time of the year. The results show that 
the Carcel lamp cannot be relied upon for constancy to the same 
extent as the other lamps. i | 


The Proportion of Огудеп and Nitrogen in the Air.—The author 


is not aware that any quantitative measurements have yet been 
made on the diminution of candle- power due to a scarcity of oxygen 
in the photometer room. The author has made measurements in a 


closed room of 180 cubic metres capacity, and finds that the candle- 
power of the pentane lamp falls about 1 to 14 per cent. in 1 hour. 

Mr. Dowt has recently published some curves showing results of 

tests made at Kensington in a room of about 400 cubic metres 

capacity, in which, with two persons in the room and two gas bur- 

ners alight, the candle-power dropped some 2:5 per cent. in 1 hour. 

In a small closed photometer room, in which no effort is made to 


ventilate, a variation of from 7 to 10 per cent. may quite possibly be 
obtained. a | 


With a small unit such as the Hefner lamp the trouble due to 


this cause is not so great, but it may safely be said that under no 
circumstances is it safe to use a flame standard in a room which has 
not very efficient ventilation. 


* Report of the British Association, 1904. t Ref. cit. 
+ “Sources of Error m the Harcourt 10 c.p. Pentane Standard,“ hy 
J. S. Dow, B. Sc., Electrical Review, September 26, 1906. 


from compsrisons made 
precautions are taken and the necessary corrections applied. Sup- 
pose, for instance, that the lamp is being used in a room in which 
the ventilation is bad, and causes, say, drop of 1:5 per cent. in the 
candle-power of the lamp. И the day be hot and damp and the 
barometer low the 10 candle lamp will be giving a light of the order 
of 9:2 candles, and the Hefner lamp under the same conditions wi 
be only slightly more accurate. 


In the case of a 10 c.p. pentane lamp no measurements should be 


relied upon which have been made after the lamp has een burning 
in а closed room for more than 15 or 20 minutes, unless, of course, 
the source of light which is being measured is affected in the same 
way by atmospheric changes. 


These facts illustrate how misleading may be the results obtained 
ainst a flamie standard unless proper 


Barometric Pressure.—Under normal conditions the amount of 


variation due to this cause does not give rise to such large errors as 
changes in humidity. With a high barometer the candle power 
tends to rise, but the amount of the increase or decrease varies con- 
siderably with the type of flame—being 0.8 per cent. per 10 mm. 
variation in barometric pressure for the 10 candle pentane lamp, 
and (according to De. Liebenthal) 0'1 per cent. for the same varia- 
tion in the case of the Hefner unit. t 

cent. in the latter case, whilst Dr. Liebenthal finds 06 per cent. in 
the former. | 
of the 1 candle pentane flame. 


he author has found 0:2 per 
The same authority has found 0'4 per cent. 1n the case 


The formule which are most probably correct for expressing 


candle-power variations due to barometric changes are as follows :— 


Pentane lamp: Candle-power- 10 — 0:008 (760—5). 
Hefner lamp: Candle-power =0"914 —0:0001 (760 — b). 
(Pentane units.) Й : 


[n PHOTOMETRIC METHODS.. E 
The foregoing notes on the variation of standards with changing 


| atmospheric conditions make it clear that it is not sufficient, in oom - 
paring any two flame standards of different types, to fix them up on 
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Litres of Water Vapour per Cubic Metre of Pure Aire. 
Fio. 1.—10-caxpLE Harcourt PENTANE LAuP—VanRIATION OF CANDLE- 
POWER DUE TO HUMIDITY. 


Candle Power = 10--0:066 (10 - e). 


the bench and measure the ratio of their candle-power, without 


regard to the state of the air, on the assumption that they will both 
de affected equally by it. Unless the atmospheric conditions at the 
time of observation happen to be standard, or very nearly standard, 
it will be necessary to make a series of candle-power comparisons 
with hygrometrie and barometrie readings. A formula has then to 
be deduced from which the candle-power, under standard con- 
ditions, may be found. i | 

The double comparison, or substitution method, described by Dr. 
Fleming in the Paper alresdy mentioned is much to be preferred 
to direct comparison. By this method a constant source of light, 
such as an electric lamp, is fixed at one end of the bench, and the 
two. flame standards to be compared are alternately measured 
against it. | 

| DESCRIPTION OF THE LAurs. 

The 10.candle Harcourt Pentane Lamp.—The details of this 
lamp are too well known in this country to require any but a brief 
description. 

Liquid pentane is contained in the rectangular saturator at the 
top of the lamp. Air passes in at one of the cocks, and being ндүн 
round Бае plates over the surface-of the pentane, passes owns 
rubber tube to an argand burner. As far as the author is aware, the 
extent to which a variation in the dimension of any part of the 
lamp affects its candle - power has not yet been determined. 
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The Metropolitan Gas Referees state in their notification that in 
regulating the height of the flame to about midway between the 
bottom of the window and the bar which crosses it, a variation of a 
quarter of an inch either way does not materially affect the candle. 
power of the standard. This statement may be accepted, provided 
the accuracy required is not greater than about 1 percent. If, how- 
ever, measurements are to be within this limit of accuracy, it is 
essential that the flame shall be kept at the right height. Dr. 
Liebenthal* finds that the flame may rise above the mark but not 
fall below it. The author's experiments, however, confirm those of 
other observerst in showing that Mr. Harcourt has so proportioned 
the dimensions of the lamp that when the flame is at its correct 
height its candle-pow«r is a maximum, any variation above or below 
the normal height causing a decrease in candle-p;wer. This is a 
point which is greatly in favour of the lamp, as it means that a 
certain variation of height is possible, within which it is easy to 
regulate the flame, and within which the candle-power does not 
perceptibly vary. By affixing a piece of rubber tube to the air inlet 
cock on the saturator, and regulating the flow of air through it by 
an ordinary screw clip, a most sensitive means of flame adjustment 
is obtained. The observer also is able to stand at such a distance 
from the lamp that he will not disturb the steadiness of the flame 
through air currents set up by breathing near it. From this point 
of view the lamp compares favourably with the Hefner standard, 
the flame adjustment of which, in spite of the ingenious optical 
device employed, is a matter requiring great patience and entailing 
some uncertainty. 

The lamp, after carefully setting up, is lighted up and all doors 

and windows of the room are thrown open. The lamp is allowed to 
burn in this way with a free circulation of air for half an hour. The 
electric comparison lamp is then brought up to its correct voltage 
by the potentiometer, and all windows and doors closed before taking 
readings. 
The author has not as yet found any photometer which, for the 
same coloured light, is equal in sensitiveness and accuracy to the 
Lummer Brodhun contrast apparatus, which has been used in all 
the experiments described in this Paper. Some 12 ог 14 readings 
are made during the first 10 minutes after the room has been closed, 
together with observa'ions on both ventilated and unventilated 
hygrometers placed at different points in the neighbourhood of the 
lamp. It is desirable for one observer to remain at the photometer, 
and on no account to see the position of his own settings, whilst 
another adjusts the flame and takes down readings. 

As regards the accuracy of photometric observations made under 
these conditions, much depends upon the condition of sensitiveness 
of the observer's eye on any particular occasion. This is certainly a 
variable quantity. The author has found on some occasions that 
10 readings will agree amongst themselves to within plus or minus & 
quarter of 1 рег cent., whilst on others the extremes аге occasionally 
as much as plus or minus 1 per cent. 


The Hefner Lamp.—The construction of this lamp, which is the 
official standard of light in Germany, is simple. Amyl acetate, 
passing specified tests for purity, is contained in the cylindrical 
reservoir which forms the base of the lamp. A wick dips into this 
and passes up the thin-walled German silver tube projecting from 
the centre of the base. 

The wick, however, does not rise above the top surface of the tube, 
but, keeping about level with it, serves to conduct the liquid to the 
point of ignition. The exact thickness, diameter, and height of this 
tube are some of the most vital points which determine the candle- 
power of the lamp. The flame is a lambent one, and resembles in 
general appearance that of an ordinary candle, except that it is 
circular in cross-section. The exact height at which it gives one 
Hefner candle (about 0:9 English candle) is 40 mm. In order to 
adjust the flame to the correct height the lamp is fitted with a 
sighting arrangement, in which an image of the top of the flame is 
cast on а ground glass disc and adjusted to a cross line. 

The general precautions to be observed as regards ventilation when 
using this lamp are the same as for the pentane standard, except that 
the room may be closed somewhat longer while readings are in pro- 
gress before the candle power of the lamp shows signs of diminution. 

Considerable care and skill must be employed in judging whether 
the flame is at its correct height. The author has observed a tendency 
for the flame to vary its shape from one which is high and pointed 
to one which 18 Somewhat depressed and flattened at the top, and 
an error in candle. power may result from taking either of these as 
correct, and adjusting either the pointed or the flattened flame to the 
level of the cross line. The same effect has been remarked by 
Messrs. Laporte and Jouaust.? 


The Carcel Lamp.—The Carcel lamp is the working standard of 
the French gas industry. It has a glass chimney and a wick of 
annular cross-section, to which a continual supply of pure colza oil 
is maintained by means of a clockwork pump. According to the 


* Journal fiir Gasbeleuchtung, 1906. 


T Elect. Review, “ Sources of Error in the Pentane Lamp," J. S. Dow. 


+ Ref, cit. 


official instructions, the wick should stand 10 mm. above the wick 
holder, but in practice this is found to give too great a consump. 
tion of oil, and it is necessary to lower it to 7 mm. or 8 mm. in order 
to approximate to standard conditions. The chimney is made of 
thick glass, and reduced in diameter 7 mm. above the wick, 

The lamp should give its standard candle-power when consuming 
42 grammes of oil per hour. As the exact height of the glass chimney 
above the wick, and the depth to which the wick is charred, affect 
the rate of consumption, it is very difficult to adjust to the 42 grammes 
per hour. The actual consumption is therefore measured, and pro- 
vided it falls within 89 and 46 grammes per hour the candle-power 
is corrected accordingly. There is some doubt, however, whether 
this is strictly accurate, M. Laporte having found that for а given 
variation in consumption the candle-power change is proportionally 
too great.* 

Various precautions must be observed when using the lamp. For 
each experiment the oil and the wick must be new, and the latter 
should have previously been stored in a desiccator in order to ensure 
absence of moisture. As soon as а full stream of oil is circulating 
over the wick, the latter should be charred to an even depth of 
about 2mm. all round by means of a flat flame burner. The lamp 
may then be lighted, turned very low, and the chimney fixed so 
that the neck presses close down on to the wick. 

Under these conditions there is only a vay shallow ring of flame, 
which tends to equalise the intensity all round the wick After about 
15 minutes’ burning in this condition the chimney is raised, the 
wick turned up, and after 20 minutes’ burning the lamp is counter- 
poised on a balance on the photometer bench. A weight of 10 
grammes is then added to the scale on which the lamp is fixed, and 
the time observed before the balance again swings over. The correct 
time for a consumption of 10 grammes per hour is 14 minutes 
17 seconds, 

The author has found that, after taking a large number of observa- 
tions, and using the utmost care in all the adjustments, he has been 
unable to make readings from the lamp agree with certainty to 
within an accuracy of + or — 8 per cent. 

In any two directions at right Angie the light from the flame may 
vary by as much as 2 per cent., and to ensure even the 8 per cent. 
limit of accuracy it is generally necessary to take a mean of four 
readings round the flame in directions at right angles to each other 
in a horizontal plane. 

Summary ОЕ RESULTS. 

In summarising the results of the tests described here, and com- 
paring them with those made in other laboratories on the Continent, 
it is essential to take into consideration the fact that the Hefner 
lamp in Germany has its standard value when the volume of water 
vapour is 8:8 per 1,000 litres of air, whereas both the pentane and 
Carcel lamps are taken as having their nominal value when the 
humidity is 10 litres per 1,000. 

The following values have been obtained for the Hefner and 
Carcel lamps by the author, and are in the terms of the 10-candle 
Harcourt pentane lamp :— 

Hefner lamp=0-914 pentane units. 
Carcel lamp == 0:982 pentane units. 

The following table gives the values for the same ratios recently 
obtained and published} by the Reichsanstalt in Berlin, and by the 
Laboratoire Centrale d'Electricité and Laboratoire d'Essais ot 
Conservatoire in Paris.[ Expressing the values of all the units in 
terms of that given by the pentane lamp, we have :— 


— Pentane. Hefner. Caroel 
National Physical Laboratory .. 1 
Reichsanstalt ................ 1 : ; 
Laboratoire Centrale ......... J 1 | : 
Laboratoire d'Essais .......... 1 | ; 
2 88 


COMPARISON AND CRITICISM OF THE THREE Lamps AS STANDARDS 
oF LIGHT. 


The measurements made at the National Physical Laboratory on 
the three principal flame standards now in use have given oppor- 
tunities for comparing them under working conditions and judging 
of their respective suitability as standards of light. : 

As regards the Carcel lamp, it has not been found that its 
constancy from day to day is comparable with that of either the 
Hefner or pentane lamps, its variations from the mean being as 
much as + or — 8 per cent. The reason for this can only be 
attributed to the difficulty in reproducing the same conditions of 
capillarity in the wicks used. Although all possible care was taken 
to produce the most favourable conditions of constancy, the results 
were not satisfactory, and in the notes which follow the pentane 

111 Ne шо о. 


* Bulletin de la Soc. Inter. des Elect., May, 1898. 

t Ref. cit. Е: . 

+ The values for the three ratios given by the Laboratoire a’ Easa 8 
differ among themselves by about 1 per cent The mean values have 
therefore been taken 
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and Hefner lamps only are considered with reference to their per candle and 4'8 after 500 hours. When compared with the 


suitability as light standards. 

General Construction.—The Hefner lamp, which is only one- 
eleventh the candle-power of the pentane lamp, is much simpler in 
general construction, small and more easily set up, and should be 
simpler to manufacture and adjust to standard dimensions, | 


On the other hand, it is not safo to assume that, owing to the fact 
that the top of the flame of the pentane lamp is cut otf, the latter 
may be allowed to vary appreciably in height. Variations of 8mm. 
up or down do not materially affect the candle-power, but for 
accurate work a second observer is required 
to see that the top of the flame is flat and to 
regulate it to the correct height, 

Effect of Atmospheric Changes.—As re. 
gards changing humidity the two standards 
are affected to nearly the same extent, the 
Hefner lamp being sli, htly less influenced 
than the pentane lamp. The latter standard, 
however, is very much more sensitive to 
barometric variations than the Hefner unit, 
an inch change in pressure being equivalent 
to 2 per cent. in candle-power. 


The Nature of the Light.—The pentane 
lamp has a whiter light than the Hefner 
unit, being much more nearly the same tint 
as the Carcel standard. 

The fact that its candle-power is 11 times 
that of the amyl acetate lamp makes it of the 
same order of magnitude as the ordinary 
lights which are tested against it. 

These two factors, coupled with the greater 
ease of adjustment when making observa. 
tions with the pentane lamp, greatly out- 
weigh, in the author’s opinion, the disadvan. 
tage of the more complicated construction 
and the larger correction that has to be 
applied for changes in barometric pressure. 


Candle-power, 


Candle-power, 


SECONDARY STANDARDS oF Liaurt.* 


Under this section the author proposes to 
give the results of tests made at the National 
Physical Laboratory on a number of high- 
voltage standard electric lamps. | 

e tests were made in order to ascertain 
what order of constancy may be expected 
from the best high-voltage glow lamps, 
with a view to using them as photometric 
standards. 

Dr. Fleming’s work on large bulb low-voltage incandescent lamps 
for use as standards is now well known, and the author, from several 
years’ experience with large bulb Fleming Ediswan lainps as labora- 


Candle-pewer. 


showing their performance when run for a considerable length of 
time. Curves, therefore, showing the behaviour of these lamps during 
the first part of their life will be of interest, as they illustrate the 
peculiar properties of the lamps and the difference between low and 


high-voltage glow lamps from the point of view of their suitability | high-voltage 16 c.p. lamps, 


Ten of these lamps were obtained two years ago from the Ediswan 
ompany for use as laboratory standards. 
fixed 80 kets with soldered leads. 
ing from 400 to 600 


* For some notes on the use of glow lamp standards see article by J. 8. 
Dow, The Electrician, September 14, 1906. 
Journal Inst. E. E., 1902-1903, “ Electric Lamps.” Also Brit. Assoc., 


1904, "Large Bulb Incandescent Electric Lamps as Secondary Stan- 
dards «f Light.“ 


Lamp 8. 


Houra Run, 
Lamp 10. 


Fic. 2.—Lire Cunves or Lanok Вов FLEMuING-EDISwWAN ELECTRIC STANDARDS. 


life curves of 


ordinary 
long 


lamps it will 
period the initial 


rise in candic-power lasts. 


should be known, and its life curve should be closely watched in 
order to ascertain tho point at which it is beginning to flatten out. 
If the only photometric standards required were of the low-voltage 
type, the problem might be considered as solved. A properly-aged 
pecially- prepared low-voltage filament if burnt for, say, 10 minutes 
a day for five days in the week, should last two or three years 
without changing the half of 1 per cent. in candle-power, provided 


Where, however, supply is a high-voltage 
variable circuit, it is essential that the standard and the test lamp 
shall be run in parallel, so that the effect of voltage variations may 
be reduced to à minimum. This entails either the use of a low- 
voltage lamp with a fixed resistance in series, or a high- voltage 


Amperes. 


Amperes 
Candlc-power. 


Candle-power. 


Lamp 1, 


lamp of reasonable constancy. The method of putting a resistance 
in series with a low-voltage lamp and running on a high-voltage 
circuit is not so satisfactory as it might Appear at first sight. 
resistance must dissipate some 60 watts and must keep constant to 
0-1 per cent. if the candle. power is to be correct to 0:5 per cent. If, 
further, the voltage variations on the cfrcuit are great, it is essential 
that the temperature coefticient of the res'stance shall be the same 


In the tests under consideration six lamp makers kindly undertook 
to co-operate with the Laboratory in the investigations by supplying 
with filaments which they considered 
The filaments were in 


would be most suitable for standard purposes. 
Thelamps numbered 


one plane and the bulbs of ample dimensions. 


—ů— 


— — 


Table II. 
Average init‘al | Percentage fall in 
Make of lamp. | Number tested. watts per candle-power 
| candie. | per 100 hours, 
ey E 44 
B 4 42 | 0:9 
C 3 4:1 | 17 
D 8 4-0 | 3:7 
Е 11 45 2:9 
F 6 3-7 | 3°5 
t i 
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in all 37, and were run on a pressure-regulated circuit with fre- 
quent observations of candle-power and current. І 

The average rate of fall in candle-power for each make of lamp is 
given in Table II., as well as its average efficiency. The figures in 
the last column are taken from the portion of the curve at which the 
rate of fall is most even. _ . 

As & result of these investigations there is no doubt that high. 
voltage lamps are to be obtained which remain constant for a con- 
siderable time. They cannot, however, as yet be produced with 
certainty. By trying a number of special lamps, some may be 
found which are in every way as good as low-voltage standards ; 
but at present the only alternative to this is to select a lamp with 
as small and as regular a drop as possible, and rely on restandardi- 
sation after about 20 hours’ running. It should not be necessary to 
run & standard under ordinary conditions for longer than 45 minutes 
per week in all. In this case re-standardisation would only be 
required every six months. 

(To be continued.) 


NEW INCANDESCENT LAMPS. 


The following is an abstract of the resumed discussion which 
took placo on Mr. Swinburne's Paper at the Institution of 
Electrical Engineers last week :— 

Mr. C. C. PATERSON (in a written communication) gave the follow- 
ing figures of tests on lamps :— 


Test on Incandcscent Lamps. 


| 


| | Initial | Initial Total | Drop in c.p. 

Lamp | Volts. M. H. C. P. efficiency. | watts. iafter 1,000 hr 
Nernst .. ....... ‚| 200 25 2:2 ^ 56 | 70 per cent. 
Metallised carbon 100 16 28 45 20 „ 
Tantalum ...... 110 23 19 ' 44 85 „ 
Zircon (early lamp, | 

April, 1906).... | 87 48 100 50 37 „, 

Osram .......... 100 | 25 14 35 | ee 

Generally Recognised Figures for Ordinary Carbon Lamps : — 
Carbon.......... | 100 16 | 3:6 57 20 „, 
Carbon.......... 200 16 43 | 69 20 „, 


It was probable that they represented an average performance, and 
doubtlees lamps would be found of each type which wonld give both better 
and worse results. He bad not had occasion to make tests on the osmium 
lamps, but had some figures for osram lamps up to about 200 houra. 
The figures given were spproximately the average for each type of 
lamp. The lamps compared were in all cases those with the lowest 
candle-power which could be commercially made for house lighting. 
Although the Nernst lamp showed the greatest drop in candle-power, it 
muet be rcmemb: red that it was the only one of these lamps which 
would run on a 200 volt circuit. The zircon lamp was of the earliest 
type, on which, he understood, there had recently been great improve- 
ments. The generally accepted figures for ordinary carbon filament lamps 
are shown at the foot of the table for the purpose of comparison. 

The column of total watts was noteworthy as showing that although 
the efficiency was high the candle-power was also high, which caused the 
total watts taken by all the lamps to be of very much the same order of 
magnitude. Another interesting point connected with the metal filament 
lamps was that the candle-power only varied as about the 3:5th power 
e the voltage instead of the fifth or sixth power in the case of the carbon 

amps. 

Prof. S. P. THOMPSON had carried out a few tests with new lampsunder 
ordinary working conditions, so that some idea might be gained of the 
value of the lamps to the ordinary householder. He found that some of 
the tantalum lamps broke down rather early while others were burning 
well at the end of 1,500 hours. They started to break down or fail at 
600 hours. Those that burned over 1,000 hours showed a drop, on an 
average, of 35 per cent. from the initial efficiency after 1,000 hours. Mr. 
Swinburne had pointed out the formidable difficulties in the manufacture 
of high voltage lamps, and he, the speaker, was of opinion that for some 
на 9 they would have to rely on the carbon filament lamp for 

volts. 

Prof. J. A. FLEMING emphasised the importance of chemical know- 
ledge, as brought out by Mr. Swinburne's Paper, in connection with this 
subject. In reading old patent specifioations it was astonishing to note 
how few inventors realised that carbon at high temperatures would re- 
duce nearly all oxides, To arrive at the value of new lamps it was 
necessary to compare the new with the old, otherwise it was difficult to 
say how far the new were useful. In this connection the following 
figures have been obtained by Mr. Upson and others from observations in 
the Pender Laboratory (C= current, V = volts, W = watts) :— 


Carbon lamp. | Tan'alum lamp. Osmium lamp. 
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Hence it appeared that a positive resistance-temperature coefficient 
was of importance in keeping the voltage exponent low, and the effeot of 
variations of pressure was then less noticeable. Another advantage of 
the metallic filament was that the Edison effect in the lamp was 
diminished. This discharge was one of the difficulties in the making of 
bigh-voltage carbon lamps. On the other hand, with the metallic fila. 
ment lamp there was the difficulty of obtaining small candle- power. 
The 8 с.р. 200 volt lamp was a distinctly precious possession, and 
the ruvning of two or more lamps in series was by no means an 
equivalent. Farther, owing to the paralysing effect on the eye of the 
iotense light of the very high temperature glowers it was necessary to 
use frosted globes, which cat the efficiency down to about half, and nul- 
lified the advantage of the higher candle-power. The common method 
of using a lamp, head down, would not do for high-temperature lamps. 
There was a great deal of loss of useful light with the lamp in this 
inverted position. When a lamp was used in a horizontal position the 
light down wards was increased. Some difficulty in forming an estimate of 
the commercial future of the new lamps was presented by the fact that most 
tests yet published have been carried out on single, or at most only a few, 
lamps. He hid not seen avy target diagrams showing how olose a 
large number of lamps actually are to their nominal values. As to the 
relative efficiency and life in alternating and direct current, it was 
possible that the shorter life of the tantalum filament was due to the 
contraction of the filament or other strains, which was purely 1 
mechanical difficulty, and one which should be scon overoome. Owing 
to the fact tbat the resistance of the carbon varied in the opposite 
direction to the metal during a cycle of voltage on an alternating circuit 
the average power used in a metal lamp might be greater than ia the 
case of carbon, and therefore the light output greater. | 

Mr. М. SOLOMON remarked that one of the most d points 
was the question of the effect these new lamps will have upon the industry 
generaliy. He thought that the curves given in Mr. Swinburne’s Paper 
showed that carbon was really the most suitable element for lamp 
filaments, It was most important to have an element suitable 
for both high voltage and low candle-power. The necessity for low 
voltage with the metal filament was a very serious drawback. The 
difficulties in series running were considerable from the ordinary 
householder's point of view, as when one of the lamps in series 
broke a new one would be put in without measurement being taken of the 
voltage, with the result that the lamp which took the higher volta.¢ would 
soon fail, though lamps in the first instance might be suitably matched. 
Dr. Fleming had said that the 8 c.p. lamp was wanted, and he, the speaker, 
agreed. It would be a step in the wrong direction to take to the 50 c.p. 
or the 25 c.p. lamp, and if high candle-power lamps with low voltages 
were to be adopted, the advance would not be so great as it would appear 
to be. From what they had heard it was only a mechanical difficulty 
which prevented the uss of tantalum lamps on alternating current. This 
was a very interesting point. In the Nernst lamp they had secured a very 
gvod filament for burning with direct current, but at first they could not 
get these to burn satisfac.orily with alternating current. A suitable modi- 
fication of the Nernst filament was found accidental'y, and it would 
probably be found that tantalum filaments could be similarly adapted 
to alternate current conditions by some simple means. 

Mr. H. HIRST controverted Mr. Swinburne’s statement that the lamp- 
makers in this country were indifferent to the progress which was going 
on in incandescent lamps. | | 

Mr. H. D. MUNRO said be had had considerable experienca in the use 
of some of the new lamps. Having 100 volt pressure in Exeter he had 
been able to use osmium metal filament lamps for the last three months 
for street lighting purposes, and they had given a great deal of satisfac- 
tion. These lamps had been fixed to the tramway poles, 40 yds. apart. 
They gave a good average illumination, better than any low out 
power lamp he had seen. In spite of the vibration of the tramway po e 
and the ordinary variation in supply these osmium lamps had an average 
life of over 1,000 hours, a great number of his 50 c.p. lamps averaging 
from 800 to 1,200 hours, and at the time the effective candle-power was 
within 10 or 15 per cent. of the candle-power at which they started. He 
had something like 2,000 of these lamps in use at the present time. 
the consumers in his district were using all the osmium lamps they 
could get. It was only a three months' test, but he was of opinion that 
with these lamps he was getting a better light for the same money. i 

Mr. V. H. MACKINNEY gave some results he had obtained at * 
Central Technical College at the suggestion of Prof. Ayrton. As um 
result of comparing a 100 volt 25c.p. tantalum lamp with a 50 t 
25 c.p. “ Osmi” lamp, he had found, in the case of direct current, a 
the candle-power of the Osmi” lamp never differed by more t 
3 per cent. from its maximum value, and that of the tantalum lamp ган 
more than 5 per cent. Four lamps—one new and опе old tantalum & : 
one new and one old ** Osmi "— were then tested under similar condition 
for their distribution of light in the vertical plane. 

From these tests the following results were obtained :— 


Table I. Жа 


Mean spherical reduction factor. 


Lamp. | Е 
New (ran about 50 hours) )) 078 
Tantalum .... UU. 100 
Old ( ита ” 6 „ 66 „6 „ „ 0-84 
“ : y New (run about 50 hours). 24 
Omi! . . . Old (, 1.00% „ J eneee 0-82 


Dr. SHARP, in an article which appeared in the Electrical deer 
Vol. XLVII., No. 24, gave the following results for the average N 
tantalum lamps: M. S. R. F., old lamps 0:726, and for new lamps im 
but did not state the approximate “age” of his old lamps. However, 
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these results fully bore out hig statement that with the tantalum lam i 
] | | Mr. C. J. ROBERTSON said th ti 
the ratio of the mean spherical candle-power to the mean hemispherical was of very great interest, ind it would be oF distinot eater A 


Table II. 


Áv. consump- Average |Ay. ineffioienoy.|A v, efficiency, 


Lamps. | tion ia watts M. H. C. P. Watts per Candles per 
per lamp. per lamp. candle. watt. 
- Ў БЕ . кые 
(an 48 hours 88-2 | 225 1-70 0-59 
| р 79 hours) | 882 | 187 2:04 0-49 
(tun dS hou) \ 34-9 21:0 1-66 0-60 
Old " Osmi ” \ 341 210 1:62 0-62 


(run 1,012 houra) 
696 )m—— p CONNU 

From the above it would seem that the 25 с.р. marked on the lamps them- 

selves referred to Hefner units and not to British candles as some people 

eeemed to think, i 

was 17 per cent. after 1,000 hours, while his results on 

ves 15 pus пои in their efficienoy with age. 

: Mr. J. T. showed the followin table, giving th 

tests with different filaments ; — s ано 


Ratio of | Ratio of initial 
current to final Volt ge] Watts 


ais: resistance i 
amp hot to current (by aeni "id 
us cold, j oscillograph). 'P Ponent. 
— . — — — M —— — t 
Carbon, ordinary........ | 0°55 | 0:53 | 6:5 391 
Tantalum, 27 c.p., 110 v... 63 46 48 2:5 
8mium, 25 c. p., 55 v.. 7˙9 - | 46 27 
Zircon, 81e.p., 110 v. 8˙9 6˙0 | 40 2:5 
Wolfram, 85 o.p., 105... { 114 115 | 299 | 25 
28 c.p., 107 v. : 
А ноо 6:7 | | 
72 J 40 25 


8˙5 

osam 8:7 

44 C. p., 105 v,....|| 129 
J 8 
The first column shows the variation of resistance in the lamp hot and 


cold, Wolfram Save an extraordinary change between hot and cold. 
he result of this was that, when these lamps were switched on to a 


. Final Current 
—— —— ———_———_. 
Current 
Current Zero 
0-02 Seconds 0-01 0 


Voltage Zero 


Voltage <e 


Ета. 1.—220 vorr 5 C.P. CARBON FILAMENT Lamp. 


cireuit, the candle-power at the moment of starting was very much higher 
than wien the lamp had been alight for a short time, 


In the 
with pressure (given as 


Final Current 
0:01 Seconds 0-02 


Current Zero 


Voltage Zero 
M— ——À39— 


Fro. 2.—110 voit 22 C.P. TANTALUM FILAMENT Lamp, 


Voltage 


Would be noted that 
power, which had 
failed, The filaments that failed on alternating current he found hud 
larger Crystals than those on continuous eurrent. The appearance of 
the filament on continuous current was crinkled on the surface, rather 
‚ Implying the melting of the wire. 

Mr. L. GASTER exhibited some 2ziroon- wolfram lamps. + 


ul S ponent over the working range (i. e., 10 per cent. above and 


[t Particulars of these lamps were given in our last iesne, —Ep. Е.) 


definite tests could be published on that subject. 
Mr. H. M. SAYERS exhibited some slides showing the app arance of 


tage. The immediate effect at any rate would be to assist those who 
were able to supply current at a voltage at which these metallic filament 
lan ps could be used at the present time, | " 

Mr. J. SWINBURNE said he bad little to say in reply to the discus- 


As regards the tantalum lamp, Messrs, Siemens had written to 
say that apparently the 
crystallisation. 


‘amp. They were tuld it was made of girconium and tungsten, but he 
did not agree that it was an alloy at all, as alloys have a lov melting 
point—it was This lamp was possibly the 
first of a new series in which such compounds might play an important part, 

The PRESIDENT (Dr. Giazelrook) said that, with regard to Dr, 
Harker's table of melting points given at the previous meeting, since the 


the table was materially affected, 
— — 
NOTE ON SUCTION PRODUCER PLANT.* 


BY A, E. PORTE, 


Summary.—The author in this Paper describes the production of pro- 
ducer gas, and explains what precautions have to be taken to obtain good 
quality. He also deals with the efficiency of a producer plant and gives 
the results of some tests. The Paper concludes with particulars of faults 
likely to cccur in practice, more particularly with suction gas plant. 


Simple producer gas is made, using air only with incandescent 
coke or coal, and is sometimes called air gas. Water gas is made 
ky driving steam or water vapour over incandescent coke or coal. 
Semi-water gas is the ideal producer gas, and consists of air and 
water gas in the proportions of air gas 2-58 volumes and water gas 
1:48 volumes. 

The author shows that about 81 per cent. of the total heat energy 
of the fuel is lost in conversion into simple producer gas. This loss 
of heat is not rendered latent as in steam raising, and it cannot be 
recovered on reversing the process; it is evolved in the producer, 
and is nearly all lost. The simple producer gas is practically never 
used with gas engines, but is always mixed with water gas. If 
steam be driven over incandescent coal or coke it is decomposed, 
the reaction being C+H,0=CO+2H, which means that the steam 
yields its own volume of CO and of H. Every 11b. of C reduced to 
t О by steam yields the same volume as if reduced by air, but the 
CO, instead of being mixed with twice its own volume of N, which 
is a diluent, is mixed with its own volume of H, which is combus- 
tible and of very high calorific power; the gas is therefore enrichéd 
by the added H, and at the same time by the reduction of N. For 
every 1 Ib. of H liberated 61b. of C will be consumed and will pro. 
duce 141b. of CO. The thermal changes may be roughly répre- 
sented as— 

Heat absorbed in dissociation of 11b. H from O of water.. 52,200 B. Th. U. 
Heat evolved in combustion of 6 lb. of C to CO 4 0 ы 


4.380 „ 


Hence the quantity of steam which can be used with advantage 
in a producer is limited. The usual practice now is to draw in the 
air and water vapour together through the same pipe or pipes. The 
combustion of the carbon by air will supply the necessary heat to 
keep up the combustion, and since the combustion of C by air takes 
place at a much lower temperature than that required for the decom- 
р sition of steam, if excess of steam be used it will not stop the 
combustion altogether, but by lowering the temperature will cause 
the production of a large amount of CO,, and at the same time the 
excess ofsteam will pass through without being decomposed. That 
a fairly high temperature is necessary for the production of good 
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gas is evident from the following table, taken from Dr. Buntes' 


experiments : — | 
Е тесіз of Temperature on Action of Steam. 


Per cent. of 


| Comparison of gas - vols. 
Temp. Temp. steam е 

Degs. C. Degs. F. decomposed. Н. бо, Со 
674 1.245 88 .. 652 .. 4°9 29°8 
758  .. 1,396 25:3 652 7˙8 27:0 
838 .. 1,540 410 .. 619 .. 151 92-9 
954 .. 1,449 .. 3702 .. 5883 .. 898 . 68 
1,010 1850 .. 940 -.. 488 .. 497 1:5 
1,125 2057 .. 994 .. 509 .. 485 .. O06 

llb. of C burned by steam absorbs 4,880 B.Th.U.; 1 lb. of C 


burned by air evolves 4,820 B.Th.U.; therefore, if there were no 
heat losses in the producer through radiation, hot gases, &c., a 
mixture of about half and half would be sufficient. But we cannot 
avoid losses, and we must, therefore, use more air and burn extra 
carbon to keep up the balances. In practice it is found that the 
best proportion is about 4 of air to 1 of steam (this, however, varies 
considerably in different plants), and from this we get a gas of 
average quality which runs to, say— 
B Tb. U. 


Vol. Wt. per ib. B.Th.U. 


CO ....37:0 per cent. —89:73 рег cent. =0°3973 x 4,320 —1,716:3 
Н .... 74 per cent. 0°57 per cont. 20:0057 53,000 = 3021 
М ....55:6 per cent. = 59°70 per cent. 


100:0 100-00 


1,000 cubic ft. of this gas will weigh 72:91b , its C.P. (calorific power) 
= 147-141 B. Th. U. per cubic foot, or 2,018 B. Th. U. per pound. 
Again, 11b. of this gas will contain 0:1705 lb. of C, which, if com- 
pletely burned to CO,, will give 


2,0184 


F 2, 4730 B. Th. U. 
1 Ib. of this gas —2,0184 „ 
The loss beinn g 454:6 


which is about 20 per cent. of the value of the solid carbon, whereas 
if air only were used the loss would be 31 per cent., or showing & 
saving of 11 per cent. by using steam. 

Generally speaking, the more steam that can be used the better 
as long as the temperature can be kept up, and hence it is of impor- 
tance to economise all the possible heat and to return as much of 
the waste heatas possible to the producer in the form of prcheating of 
air and vapour; at the same time an excess of steam must be care- 
fully guarded against, since if the steam be decomposed it tends to 
lower the temperature, and if passed in the form of steam will 
decrease the C.P. of the resultant gas, as will be seen from the 
following table (Proc. Inst. C. E. Vol. CXXIII., p. 828) :— 


Effect of Steam on Gas. 
Moderate excess Great excess Maximum quan- 


of tteam. . of steam. tity of : team. 
0 LEER 53 „ „ 15 0 
GGG i eu edes "ny ccn E: аг: 11:5 
HFC E DE cease as 2:55 ...... 1:9 
с Om 1314 ...... 186 ...... 24-6 
С.Р. ш. pate e e 1,313 ...... 1,202 1,150°5 
Temp. C ..... bu 800 ...... O 500 
Temp. TF̃Ũ . 1 1292 932 


Steam has another advantage which is of importance with pro- 
ducers having grates or grids in the bottom and through which air 
or steam must pass, and that is, the steam will keep the clinkers 
soft and porous, giving a more even distribution of heat and pre- 
venting chimneys (or blowholes) forming; it also prevents the fine 
ashes being blown up into the combustion zone and the fusion of 
them on to the sides of the producer. 
We will now glance at the question of the presence of CO, in the 
gas; it is considered as an indication of bad gas if we have more 
than 8 per cent., due either to defective design or operation. Either 
the CO, produced in the combustion zone is not reduced to CO in 
thé decomposition zone, or the CO has been burned. "The presence 
of CO, simply represents its own volume of CO uselessly burned in 
the producer, causing serious loss of heat and diluting the gas with 
& quite worthless constituent. Further, the extra O required to 
form CO, means so much more N present, so tho gas suffers both 
ways 
llb. C burned to CO, evolves 14,500 B. Th. U. 
llb, „ CO „ 4450 „ 


10,050 
Hence every pound of C represented by CO, in the gas means a loss 
of 10,050 units in the producer and a reduction in C.P. of the gas 
by approximately the same amount. Roughly speaking, we may 
assume that, if the producer gas contains 5'2 per cent. of CO,, out 
of every pound of carbon gasitied 0'1671b. is absolutely wasted 
(10,059 x 0:167 =1,678 B. Th. U, or 11 per cent.). 


The heat losses in the producer must now be examined, and for 
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formation of useless steam. 
steam which passed through the fire. 
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this purpose let us see what they are: (1) In ashes, if the ashpit be 
full of water, the heat loss on this may be very small, as the water 
is vaporised by the hot ash falling. (2) La sses in unburnt C falling 
through with ashes. (8) Loss in heating air and gases from 82°F, 
to temperature of delivery pipe, reducible by preheating air by 
waste heat and reducing quantity of air used to a minimum. (4) In 
latent heat of hydro-carbons ; this loss does not affect us very much 
in the discussion of suction producers. (5) Loss in sensible heat of 
evolved gas. The gas leaves the producer at about 1,000°F., and 
must, therefore, carry over a large amount of heat; for our purpose 
this is all waste heat, as it has to be taken out by means of water 
washing. (8) Loss due to vaporisation of moisture in coal and 
(7) Loss in heating the undecomposed 
(8) Loss of heat in decom. 
position of steam. (9) Loss of heat in formation of CO,, the most 
serious loss of all. (10) Loss of heat; solid carbon losses in s00t 
and tar (practically nothing). (11) Loss of heat by radiation. 

The eum of the calorific power of the fuel and the heat in air and 
steam blast must equal the s2m of the heat evolved in forming 
CO, and CO, the calorific power of the gas, the heat absorbed in 
decomposition of steam and the losses enumerated above. 


Calculation of Figures of Merit. 


B. Th. U. B. Th. U. Carbon per Lb. ol C 
Соћіс feet per cubic foot per cubic cubic foot in in 1 cubic 
of gas. of each con- foot of con- . foot of re- 
stituent. mixture. stituent. sultant. 
CO: . 0010 .... — .... — 0:0335 .... 000181 
CO .... 0251 x 342 = 86:86 .... 00334 .... 000748 
CH,.... 0015 x 1,070 = 1605 .... 00337 .... 000505 
IH ds 0111 x $3816 = 384 .... Ens gat — 
N (9380 .... — ... — ee — . — 
1:000 141˙31 0:01387 


From this it is obvious that not more than about 80 cubic ft. of 
gas per pound of coal can be obtained. 

Following from the consideration of the heat losses, we may now 
deal with the fuel itself. Broadly, any fuel will do for making gas 
It is only a question of designing a special producer to suit it, but 
as we generally use coal, let us devote our attention to this. Coal 
should be purchased from analysis which should represent the 
bulk. For engine and metallurgical work absence of sulphur is 
important. The coal should be kept dry and clean--dry to save the 
cost of evaporating useless moisture, and clean to prevent foreign 
bodies being gasified and possibly spoiling the mixture. The size of 
coal should be fairly even. If large pieces are in the body of the 
coal it will certainly feed irregularly, and the smaller pieces burn- 
ing more rapidly may tend to cause blowholes, and even let the 
steam and air rush through cavities and burn up both coal and gas. 
If the producer be small, it is important to keep the coal regular and 
small in size, but in a large producer it is not so very important. If 
the average run of beans be, say, ĝin. to jin. pieces, up to 2in. 
by 1 in. will not do any serious damage. The effect of the size of 
fuel on the reduction of CO, to CO was fully investigated by M. 
Boudouard, and published in the Annales de Chimie «t de Physique, 
1901, Series 7, Vol XXIV., pp. 5-85. f 

From his experiments, we conclude that, other things being 
equal, the smaller the size of the fuel the better the result. One of 
the main determining factors in the size of fuel is the suction 
pressure required to work the producer, which acts the same as & 
back pressure on the engine. Also, it must be noted that if the gas 
be drawn rapidly through the producer, the percentage of CO, is 
always higher than if the movement be slow ; this, of course, nieans 
increasing the area and diminishing the height of the producer. 

The actual composition of gas produced by the action of steam on 
carbon at different temperatures is shown by M. Bou 'ouard to be :— 


Temp. Per cent. of Composition in vols.. 
C. steam decomposed. H CO CO, 
074 ...... OO) sse 93 652 Ä 49 298 
758 ...... 258 052 2 718 270 
88888 10 619 151 ...... 229 
„БУ ЖОО 0-21 2 opus 638 ...... 3898 ...... 68 

1010 ...... 940 есас 488 ...... 497 7 15 
1060 ...... 980 507 .. 480 13 
1,125 ...... 994 ...... 509 ...... 485 ...... 06 


From this it is evident that any temperature less than 1,000°C. 19 
insufficient to produce gas of high calorific value; it will, further, 
allow the reac ion CO,+C=2CO, and will prevent CO - H40 =00; 
+H,. In selecting a coal, having examined the analysis aD 
calorific value, ascertain the percentage of ash and clinkers: It is 
well to make sure that the elinker is not of such a nature that it 18 
likely to eling to the brick lining, and will be soft and easily dis 
lodged when cleaning becomes necessary. Sometimes the elinker 
refuses to leave the bricks, and pieces of the brick come away ш 
cleaning. Otherwise good coal should be rejected for this fault, 85 
the cost of relining a producer is an expensive job (225 15 
50 B. k. P. producer is about the cost), to say nothing of throwing ё 


plant out of service. Of course, the final oriterion of a good coal is 
good clean gas and little attention. | 

The products of combustion which remain in the cylinder after 
exhaust should, if possible, be expelled from the cylinder. The 
entering producer gas, being of low thermal value, loses by being 
further diluted with the exhaust gas while if fresh air were ad- 
mitted it would contain oxygen, which would be of value in helping 
the explosion. Again, the remaining exhaust gases are very hot, 
and if cleared out would tend to cool the cylinder. 
gas would be of greater density, and consequently of greater therm 
value per cubic foot, so that greater power mig 
engine for a given size of cylinder. 


greatest importance. 
any time, and is very difficult of arrangement. 
possible to govern the water sup ly. 
trickles on to a hot plate, where it 
of water can be governed in such a case. 
devised to regulate the sup 
the flashing system referred to. 


I will quote two: 
system, whic 


has a diaphragm of indiarubber 


amount of water to be delivered. 


shut off meantime. Another arrangement, which 


There are, no doubt, 
couple we have considered will be sufficient for our purpose. 
Efficiency.—In consideration of the 


the cylinder, 
gases are consequently at a less density 
things being equal, of less thermo-dynamic value. 


(a) extra work on engine sucking in charge (this we can estimate 
exactly from a card taken 


means that the engine must 


be made larger than for town’s gas. 
Since the suction of the 


ing at low loads. Take a case in point. An engine of 80 E P., 


having a rated speed of 250 revs. per min., will take something in 
the order of 120 sucks of gas per minute at full load, or two per 


second. If we have a large expansion box 
of gas pipe, for all practical purposes there will be a continuous 
draught on the fire. Now, supposing we take the same engine 
running light, it would probably take 18 sucks per minute, or 
roughly, one-seventh of the full.load draught. With this diminished 
draught we must have a falling temperature, and with a falling 
temperature, as we have previously seen, we must expect an 
increase of CO,, with a corresponding decrease of CO and H. I 
give an actual test quoted by Mr. Dowson :— 


Fall load, per cent. 


and, say, 12 ft. to 20 ft. 


No load, per cent. 


CO AA 6 22˙4 
F / tp A 70 
CO, * э з ое э ө э « [ENT 38:8 262 6 „„ „ „6 „„ оо „6 4˙9 
o io a; GPP 0:5 
* 58 4b 59 2 . 86352 
100 · 0 100-0 vole. 
Calorific Power, 
D.Tb.U. LAE % „6 6 66 „ „„ „ в 128:9 % „% „„ 6% „% eevee ee э э э е 1010 
It will thus be evident that there is a loss in calorific power of 
almost 28 per cent., which will at once upset the balance of the 


mir ture, and the engine might, and probably would, shut down if 
not attended to by regulating the air supply to engine, also possibly 
reduc'ng water-vapour supply to the producer. If the air supply 
_be heated, say, by the exhaust, it helps to prevent the fire tempera- 
ture falling very much. 


Mathot's Е.гріозіоп Recorder.—We have seen that the explosions 
immediately following one another are of different value ; it there- 
fore becomes necessary to take several diagrams overlapping on each 

‚сата so as to arrive at an average, There are indicators made which 
do this by means of a clockwork drum in place of the usual drum 
on which the record paper is fixed. Each diagram follows its neigh- 
bour, leaving a space of probably 2 in., so the records can be easily 
followed. These apparatus are, however, limited in use, as the 

m should be very large to take many records, and this means 
that there would be considerable weight to be moved, and the inertia 
-of the system is an objection. If continuous records are required, 


the Mathot explosion recorder is very useful, and can be attached to | 


any indicator. All that is necessary is to have a clockwork drum 


The аана 


t be got out of the 
This cleaning out of exhaust 
gases, called scavenging, is, however, not universally adopted. The 
amount of water supplied to the vaporiser is, as we have seen, of the 
i This should be in proportion to the load at 
It is almost im- 
In some plants the water 
ashes into steam, and the amount 
Many schemes have been 
ly of water to the vaporiser, other than 
First, the Watt 
on top of the 
scrubber, and from tbis by a system of levers the admission of water 
to the vaporiser is regulated, each suck of the engine drawing down 
the regulating diaphragm and opening a small tap, allowing a certain 
With such a system water can 
only be delivered at each suction stroke of engine, the cock being 
I saw in an 
American book, consists of a regulator worked by the air suction. 
many other systems of regulation, but the 


efficiency of a suction pro- 
ducer plant it must be remembered that, owing to piston of engine 
having to act as a suction pump, the gas and air, when drawn into 
are at a pressure below atmospheric; the mixed 
than gas supplied on 
pressure system or from the town mains, and, therefore, other 
thi This is a 
matter of some importance, for we must face the following losses : 


off engine); (b) reduced power of 
gas (this oan be determined by an analysis of the gas itself). This 


engine keeps the fire and the producer 
going, it may be asked what will happen when the engine is work- 


attached to the indicator by a swing arm, which enables the explo- 
sion records to be thrown in when required without interfering with 
the ordinary indications. 
of our suction, 
important, the accuracy or otherwise of the governing. 
tand-by losses are always a matter of much interest to engineers, 
and there is scarcely any part of the day's work that there is such 
doubt about. Mr. Dowson cites a case of 250 н.р. plant standing 
for nine hours and only consuming 46 Ib. of coal in nine hours. This 
appears very low, but it can be understood if the whole plant were 
allowed to cool considerably during stand-by; in other words, if the 
draught was stopped and the fire probably just kept alive. This is 
about one-tenth of the coal required to keep a steam boiler of the 
same power banked. 'The author has made several tests on the 
stand-by losses in suction producers, and found they vary so much 
that no rule can be laid down; probably 0°5 Ib. per brake horse- 
power for 10 hours would be a safe average. When blowing up a 
producer plant care must be taken that the engine crank is in such 
& position that the air and gas valves are closed, or otherwise there 
18 а risk of blowing the gas into the engine room from the air valve 
and pipe. The presence of a high percentage of hydrogen in pro- 
ducer gas tends to cause pre-ignition, and it has been found that 
under those conditions the compression cannot be carried safely 
beyond 120 Ib., and requires about 11,500 B.Th.U. per brake horse- 
wer, while gas which is rich in CO and poor in H will not be 
iable to pre-ignition. The compression may be carried up to 1701b. 
or over safely, and requires only 9,500 B. Th. U. per brake horse. 
power, hence it is well to keep the percentage of H fairly low. 

We will now consider some tests taken here last year on a suction 
producer plant. 'The plant consists of an Indusirial suction pro- 
ducer, Stockport engine and Industrial dynamo direct-coupled ; 
plant about 70 н.р. The tests ran two days. The first test was to 
determine the friction load of engine with dynamo not excited, and 
this worked out at 18:9 If. p. This looks a little high, but the 
engine had three bearings and the dynamo two. The dynamo was 
also a large machine for its output. The dynamo was rated at 
88°75 kw. at 220 revs. рег min. The next test was at 88kw. The 
indicator card worked out at 66˙2 H. P., and the gas consumption 
tested by using one of our holders gave 46 cubic ft. per indicated 
horse-power and 92 per kilowatt delivered at switchboard. This 
was satisfactory so far. A second gas-consumption test was taken 
with the other gasholder, and in this case we got 28:05 kw., 68:5 1. H. p., 
60 cubic ft. per indicated horse-power, 115 per kilowatt The average 
of these will be 58 cubic ft. per indicated horse-power and 108 
cubic ft. per kilowatt at switchboard. Our next test was taken at 
29 9kw. to determine the coal consumption, which worked out to 
0˙8 Ib. per indicated horse-power and l'4lb. per kilowatt delivered 
at switchboard. Same alterations were made in plant, and an eight 
hours' non-stop rum was made on another occasion, and for four 
hours the engine was taking every explosion, and so was at full load. 
This test was particularly to determine the coal consumption and 
worked out under its new conditions at 0°68 Ib. of coal per brake- 
horse-power (a figure that is exceedingly low) and 1:06 per kilowatt 
delivered at switchboard, . 

There is occasionally great difficulty in starting the engine. This 
may be caused by moisture on the magneto spark-gap in the explosion 
chamber, especially if the engine has stood for a day or two. A 
wrong mixture will also . atarting, and even when the engine 
is running a reduotion of load will cause & drop in the fire tempe. 
rature and consequently inferior mixture, ing to a possible shut 
down. This can be counteracted by making the engine keep on 
drawing a non-explosive mixture, resulting in poor efficiency. One 
cause of trouble is the over-rating of engines by manufacturers. 


and, what is also very 


HELION FILAMENT INCANDESCENT LAMP.* 
BY PROF. Н. С, PARKER AND WALTER G. CLARK, 


Summary.—This Paper contains a description of a new incandescent 
lamp, S hose filament ре largely of silicon, a carbon filament 
being used as a base. The tests show an efficiency of about 1 watt per 
candle-power. The lamp has a number of interesting characteristics, 
among which is the property of standing remarkab!e over-running without 
much change in candle-power or injury to the filament, 
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smaller one, while the luminosity curve is much greater than the 
carbon filament. The greatest degree of luminosity for each lamp 
appears at 0:58 и. This result seems to be due to some charac- 
teristic of the human eye, because a Welsbach mantle, the Open gas 
flame, and other sources of illumination so far tried, all give a 
maximum intensity at this wave length, and it would appear that 
the normal eye is most sensitive to this wave length, which is 
between the yellow and the green. 

Sufficient time has not yet elapsed to give conclusive life tests on 
these filaments, but out of the few tested eight lamps have shown 
lives of from 485 to 1,270 hours actual burning. The lamps 
tested were all lamps originally made for other tests, and some of 
them had burned for a great many hours before being placed on the 
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filaments when operated at this consumption. The Helion filament 
is composed largely of silicon which is reduced and deposited, 
together with the other materials, under very exact conditions. The 
base which is being used at present is a special carbon filament, on 
which the necessary deposit is made. The filament is mounted 
within & globe which is then pumped out, much the same as with 
the ordinary carbon lamp. When current is applied, the first 
noticeable characteristic is the white light radiated from the filament 
at a current-density at which the carbon filament would be radia- | 
ting only red rays. The next characteristic is the whiteness of the 
light, and the high luminous efficiency of the filament at its normal 
current-density, and next the overload or extra current which it 
wil carry without breaking down. The filament, while not 
metallic in the proper sense, shows a metallic characteristic in that 
it is possible to fuse parts of it together very much the same as is 
done with a metallic filament, 
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1,550° 3,600° 1,650° 1,7069 1,750? 1,009 
(Black Body) Temperature. 
Fic. 1.— CONSUMPTION CURVE, 


Ето. 3.—RELATIVE INTENSITY or Licht FROM HELION AND CARBON 
FILAMENTS. 


life test, and had been tested for candle-power at various consump- 
tions, &c. All were made, mounted, enclosed in the glass bulbs, 
and pumped out at the laboratory, where ihe facilities for mount- 
ing and pumping were not the best, so that this life test does 
not show as good results as will probably be secured on new lamps 
placed on life tests without being strained by the other tests to which 
these lamps were subjected. "That the life of the lamps tested was 
controlled to a great extent by the previous treatment the lamps had 
received, the condition of the terminals, and the degree of vacuum 
‘attained, is indicated somewhat by the fact that the lamp which 
failed at 485 hours showed a decrease in candle- power of about 15 
per cent., while the lamp which ran 1,270 hours showed a drop in 
candle-power of only about 8 per cent. Several of the lamps ran 
more than 700 hours, and à number of them showed an increase in 


In early experiments with the filament it was noticed that a point 
of maximum candle-power could be reached, and that further in- 
crease in current apparently did not result in a proportional increase 
in light. This has been borne out by pyrometer measurements, 
which are shown on the curve in Fig. 1. It will be noticed that the 
candle-power increases with the temperature in practically a direct 
ratio up to a temperature (black body temperature) of approximately 
1,720 deg., at which point the curve flattens down, until it is prac- 
tically flat at 1,800 deg. In some experiments to determine the 
over-load which the filament would carry, the power applied has 
been increased by 100 per cent. after the point of apparent maximum 
brilliancy had been reached, the filament carrying the overload 
without rupture. IE | 

The curve of Fig. 2 shows the temperature-coefficient of the 
filament which is at first negative ; the resis tance of the filament 
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shown in the curve drops from 827 ohms at 1,125 deg. tempera- 


3 = +10 T 2 ы of 
ture, to 264 ohms at 1,875 deg., then increases to 27 ohms at i ee ad peus 


the life. One lamp which ran 735 hours showed a gradual increase 
in candle power, which reached a maximum of about 2 per cent. 
Each lamp was started at 1 watt per candle-power, and the fila- 
ment in each case parted either at or near the cement terminals 
or anchor, which indicated either a condition of strain on the 
filament or else that the cement acted upon the filament. In 
some cases it has been found that the cement which was being 
used at that time contained a low silicate, which combined with the 
filament and reduced its cross section near the terminal, causing the 
filament to part at this point. The lamp which ran 1,270 hours 
showed rather an interesting performance. The lamp was started at 
97 watts and 37 c.p. At the end of 200 hours it began to show an 
increase in candle-power, which increase continued until the candle- 
power reached 40 at 400 hours, the wattage remaining practically con- 
stant at 87. At 400 hours the candle-power began to decline, and again 
crossed the 37 mark at 500 hours. The decline continued at & very 
slow rate, and when the last reading was taken at 1,280 hours, the 
illumination had dropped to about 35°5 candles, and the consump- 


of a regular filament. It will be noticed that the change from 
positive temperature coefficient to a negative coefficient. us 
place at practically the point at which the ratio of temperature to 
candle-power makes its greatest change, as shown in Fig. 1. The 
change occurring at this point would seem to indicate that a 
molecular alteration had taken place in the filament ; but, if this is 
80, it would appear that the same change occurs in a reverse order 
as the temperature is reduced, for when the filament is allowed to 
cool and power again applied the same characteristics are observed. 
The curve in Fig. 3 shows the relative intensity of light from a 
Helion filament and a standard make of carbon filament lamp at 
various wave-lengths in the spectrum, each lamp being operated 
under normal conditions. The curve shown in Fig. 4 indicates the 
energy consumed by the same two lamps in producing this lumi- 
nosity curve, It will be noticed that the Helion energy curve is the 
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tion was about 8:65 watts. This lamp failed near one of the carbon 
terminals after 1,270 hours of continuous operation. The only black. 
ness or discolouration on the glass, perceptible to the eye, was a ring 
of brown colour around the lamp near the base and opposite the 
terminals.. From observations made up to the present time, the 
high efficiency of the Helion filament appears to be largely due to 
gelective radiation, as the filament reaches a maximum whiteness 
at a comparatively low temperature, after which an increase in 
temperature to the 1,720 deg. point increases the intensity of illu- 
mination, but dces not appear to make very much change in the 
colour of thelight; but with & carbon filament the colour and 
quality of the light show & marked change as the temperature in- 
creases. In making some comparisons with the carbon filament 
they were run up in temperature to the point of disintegration. but 
even at this point the light was very much more yellow than the 
Helion filament at its normal working temperature. It has been 
found possible to make filaments as low as 90 c.p. for pressures of 
from 100 to 115 volts, approximately the same length as carbon 
filaments. How much smaller units it will be possible to make is 
yet to be ascertained. 


AN OPTICAL STUDY OF THE THIN FILM DEPOSITED 
BY ELEOTROLYSIS ON AN ALUMINIUM ANODE.* 


BY O. M. COBBINO. 


The August number of Il Nuovo Cimento contained a Paper by 
Corbino and Maresca on the “ Electrical Properties of Insulating 
Films formed on Aluminium Anodes in Electrolytic Cells.”{ After 
describing their electrical methods and results it was promised that 
a subsequent communication by one of the authors would give an 
account of an optical examination of these films, and the present 
Paper is the communication in question. On a polished plate of 
aluminium, employed as an anode in a solution of sulphate or tar- 
trate of any metallic base, is deposited an exceedingly thin but 
visible filii, of at present unknown constitution, possessing remark- 
able electrical properties, which depend upon the E.M.F. employed 
in the electrolysis. The film formed at a low E.M.F. is perceptible 
by its effect on the reflection of light; and that formed at a higher 
E. M. F. by colour, due to interference, distributed with great uni- 
formity over the whole sheet. The present deg describes 
measurements by optical methods of the thickness of these films, 
and compares the results obtained with those of the previous Paper. 
The method depends on the measurement of phase differences of 
light reflected at the surfaces of the film and of the metal plate 
respectively. For the details of the method, which are somewhat 
complicated, we must refer our readers to the original Paper and 
give only the results arrived at. 

l. Films formed by electrolysis on three polished plates, under 
pressures of 61, 110 and 145 volts respectively, continued in each 
case for two hours, gave the following figures. V is the E. M. F. of 
formation, C the capacity, and d the thickness measured in microns 
(и = 107 * em.). : 


V. C. d. 
61 volts ...... 7:4 mfds. ...... 0:184 
110 —ͤ— . 023 
145 ,, o BI <4) 7-3 0 830p 


The thickness of the film is seen to be proportional to the pressure 
of formation, and the capacity inversely proportional. The dielectric 
constant calculated from the capacity and the measured thickness 
is more than 80, a highly improbable value ; and it is supposed that 
the stratum which forms the dielectric is only a small part of the 
total film measured, and that the remainder of the film is conductive. 

‚ 9, Continuing the process of formation for a long time makes 
little difference to the value of the capacity, while the thickness of 
the film, especially when formed in sulphuric acid, is largely in- 
creased. In one case, where a film, after a preliminary formation of 
one hour, remained under electrolysis all night, tho capacity fell 
from 16:6 mfds. to 15 mfds., and the thickness of the film was 
increased to four times its original amount. This result again 
indicates that the film observed optically is not the stratum whose 
capacity is measured electrically. 

he approximately steady value of the capacity, notwithstanding 
large changes in the thickness of the film, was observed when the 
measurement was made dry in mercury as well as in the wet. 

8. The previous Paper stated that these films are formed in baths 
of soluble sulphates and sulphuric acid, as well as in tartrates, but 
are not formed in carbonates, hydrates, nitrates or acetates. Com- 
ron of films formed in sulphuric acid with those formed in the 

ouble tartrate of Na and K, the normal solution employed by the 
authors, gave the following relative results: Films are formed in 
sulphuric acid rapidly, and the current through the film persists at 
а large value; the film continues to increase in thickness indefinitely 
or for a very long time ; the film breaks down at tensions exceeding 
25 velis, and can only be formed below that tension. 


* Abstracted from Il Nuovo Cimento, September, 1906. 
+ Abstracted in The Electrician, Vol. XLIII., p. 413. 


Films are formed in tartrate solutions much more slowly, the 
current through the film quickly falls to а very small value, at which 
it persists. After a moderate time the thickness of the film increases 
vey slowly or not at all. Films can be formed under tensions as 
high as 145 volts. 

But the electrostatic capacities of these films are independent of 
the nature of the solution, provided that it is one in which they can 
be formed. 

4. The author supposes that the thickness. of the visible deposit, 
which he measured optically, is determined by the quantity of elec- 
tricity that has p . He considers it proved that the dielectric 
stratum which forms the condenser is a different and very much 
thinner film lying on the surface of the metal, and that it is probably 
formed by some secondary chemical action. He holds that the 
visible film is a conductor. It might be objected to this last con- 
clusion that if the dielectric film were covered by a conducting layer 
on both sides, aluminium on one and the conducting film on the 
other, its discharge when partly immersed in mercury would be 
independent of the extent of immersion, whereas the discharge is 
strictly proportional to the area immersed. The author meets this 
objection by observing that the film, though a fair conductor, is very 
thin, that its resistance measured along its surface is very large, and 
that the пе from the area of the plate which is not immersed 
is conveyed so slowly that its ballistic effect is inappreciable. 

5. The author regards the fact that the dielectric stratum of a 
formed film has a definite capacity under tensions within fairly wide 
limits as decisive of the point that the discharge is from а solid 
dielectric, and not from a layer of polarisation, as in the case of a 
platinum electrode. 

6. The author suggests, speculatively, certain possible chemical 
actions which may produce the effects observed. 


А NEW WAYE-INDICATOR FOR WIRELESS 
TELEGRAPHY.* 


BY PROF, FERDINAND BRAUN. 


The author published in 1874 the results of certain observations 
on bodies showing deviations from Ohm’s law. Among these sub- 
stances were certain natural (and artificial) metallic sulphides such 
as galena and copper pyrites, oxides such as pyrolusite, and also 
elementary substances such as crystalline selenium. A material 
with specially marked properties was found in psilomelane, a 
manganese mineral which is easily cut and polished. Let a sample 
of any of the above substances be inserted between metallic elec- 
trodes in an electric circuit. The electrodes may be the rounded 
ends of metal rods, or may consist of large binding-screws, tinfoil 
being used as packing between metal and mineral; or may be metal 
plates in а joiner's vice, or mercury may be employed. In any case it 
is found that the resistance of the substance depends on the current 
8 , diminishing with increase of current. The relation is 
frequently different for the two directions of current flow, a di- 
symmetry which was later shown to have its seat in the immediate 
neighbourhood of the electrodes. The phenomenon is not due to 
mere heating of the region of the electrodes, and has been shown 
by Cohn to follow the reversals of an alternating current having & 
frequency of 25,000 per second. | 

Any arrangement possessing such properties must behave like & 
valve towards an alternating current, whether the wave form is 
symmetrical or not. This propert of unilateral conductivity 
enables the arrangement to be used as an indicator of electrical 
vibrations. In fact,in the year 1901 it was demonstrated that if 
electrical vibrations were passed round a circuit consisting of a 
plate of psilomelane between electrodes, a cell and a telephone 
receiver, the telephone gave clear, sharp sounds. This laboratory 
result was corroborated at the then existing wireless telegraph 
station on the Strasburg forts. The exporiments were not, how- 
ever, repeated or developed till about a year ago. The new experi- 
ments show, among other things, that if a plate of galena, for 
instance, be laid on a metal plate serving as one electrode, while its 
upper surface is touched at different places by & wire serving as the 
other electrode, then the arrangement regarded as avibration detector 
is more sensitive at some points on the galena than at others. It уаз 
found, again, that psilomelane was the best material of all, besides 
being suitable as regards mechanical properties. All mo eae 
ments have been repeated in Berlin by the Gesellschaft für : t end 
Telegraphie. However, in a wireless telegraph козе өп 
detector proves to be less sensitive than the Schlömilch се | i 

Since the resistance of the psilomelane wave indicator y аве lt 
must not be included in a resonant circuit ; it woun ph call: 
great damping. It is therefore arranged like the Schlomi'c ds 
& part merely of the self-inductance of the resonance ome it 
shunted by the wave indicator, the exact proportion being Nn ii 
trial. Even во there is, of course, considerable damping, yet, 
theless, the sharpness of tuning 1s satisfactory. 


5 52 = оза 
* Abstracted from the Elektrotechnische Zeitschrift, December 27, 1906. 
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THE BRITISH STANDABD SPECIFICATION FOR 
CARBON GLOW LAMPS. 


The specification just issued by the Engineering Standards 
Committee, and which it is suggested shall not come into 
general use before July of the present year, comes at an oppor 
tune moment, when great attention is being paid to the sub- 
ject of incandescent lamps generally. The specification forms 
another example of the useful and painstaking work which has 
been carried out by the Engineering Standards Committee 
during the last few years. 

Some of the points which are raised in this document ar 
of considerable interest. First there are definitions. The 
useful life is defined as the time taken for the candle-power to 
drop 20 per cent. from its standard value, and this definition 
will no doubt be quite acceptable. Among the standar, 
candle-powers are included 12 and 25, as well as 8, 16 and 
The 25 c.p. lamp is, of course, in use, thou gh toa limited pe 
but, as mentioned in a footnote in the specification, the d 
lamp is not yet kept in stock. It is apparent, therefore, 
the Committee felt there was a want for a lamp of this tlt 
This, perhaps, is a little doubtful, for if the want had been te | 
the lamp would.no doubt have been made before now. z 
rally speaking, the 16c.p. lamp is of very suitable pov’ 
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though probably, but for the fact that people have become 
accustomed to higher candle-powers through the use of incan- 
descent gas, a larger use would be made of the smaller 8 c.p. 
lamp. This lower power is, no doubt, amply sufficient for 
many purposes, and is better from the optical point of view. 
Indeed, the still lower 5 c p. lamp would certainly be in con- 
siderable demand if lower pressures were general. 

It is noticeable that standard lamps have been divided into 
two classes—namely, those having a useful life of 400 hours 
and 800 hours respectively. This, of course, merely means 
that the class with the shorter life is run at a higher efficiency ; 
and though at first sight it may seem a pity to introduce the 
distinction of two classes as regards life, it is probably 
simpler to express it in this way than in any other. Of 
course, if theso distinctions are introduced, it becomes neces- 
sary to have a ready means of identifying the lamps, and this is 
secured by marking upon them the trade mark, the standard 
eandle-power, the voltage, and a reference letter. The latter 
indicates the class; but we think it would have been much 
better if such reference letters could have been avoided. The 
general public are only likely to be confused by letters of this 
kind, and it would be better if they were able to tell at once 
whether a lamp is a long-life or a short-life one, without having 
to consider the meaning of A, B, C or D. We suppose the 
manufacturer would feel he was taking the public too much 
into his confidence by marking the lamps as “long-life, low- 
efficiency," or „short. life, high efficiency." 

Probably the stipulation which will be more adversely 
criticised than any other is that the insulation resistance 
between cap and filament shall be not less than 1,000 megohms. 
It is quite impossible to maintain any such high value for the 
insulation when a lamp is in actual use. Such figures may be 
obtained when lamps are new, but they are not permanent. 
What is of greater importance is the material that is used in 
the caps. It is а common experience that the insulation of the 
ordinary glow lamp becomes low compared with other parts of 
an installation under conditions which would nevertheless be 
generally considered as reasonably good. | 

The life test is specified to be carried out by starting the 
lamps at their rated efficiency. This, of course, makes the test 
rather inconvenient, because serios resistances must be applied. 
In an appendix to the specification, however, it is stated that 
lamps may be tested by running at the standard pressure 
simply, but in such a case the average useful life is only 75 per 
cent. of that required under the other conditions. This seems 
to be a rather serious drop, and means that the ordinary con- 
sumer must not expect 400 hours or 800 hours in the two classes 
referred to, but only 300 hours and 600 hours respectively. 

As to the general utility of the specification, we feel 
rather inclined to regard it as an ideal for the manufacturer 
rather than one which will be very much used by the consumer. 
Lamp tests are expensive to carry out, and, according to the 
specification, it is necessary to waste at least 5 per cent. of 
the lamps in carrying out a life test. Consumers are likely 
to rely upon the reputation of the manufacturer rather than 
upon tests which require skill and considerable time to carry 
out, although, of course, the loss to consumers who use bad 


lamps is very heavy. In this connection it is unfortunate that 


Sir WILLIAM PREECE's idea of testing lamps by. overrun- 
ning them has not been worked out into a practical method 
and is not included in a specification of this kind. The 
reason for this is apparently. to be found in Mr. PATERSON's 


comprehensive Paper, read yesterday evening at the Institu- 


tion of Electrical Engineers, for it appears that consistent 
reaults so far have not been obtained. Not only do the results 


vary for a given make of lamp, differing according to the initial | paralle 


571 


— ER MER 


efficiency of the lamp under normal conditions, but the results 
also vary according to the make of lamp. At least, such is the 
result where a test at 40 per cent. increased pressure, reducing 


the time of test to one hour, is atte mpted. Possibly a further 


investigation into the subject may produce some workable 


method, but for the present it would s eem that it is not possible 
to depend upon the results obtained. 


„r 
THE PROGRESS OF ELECTRICAL SCIENCE IN 1906. 


BY E. E. FOURNIER D'ALBE. 


The year just closed has been one of unparalleled activity in 
physical research. To judge from the mere bulk of publications, 
there must have been an increase in the output of the world's 

hysical laboratories amounting to some 40 or 50 per cent. 

et it must be confessed that 1906 has been exceptionally 
poor in discoveries of first-class importance. It has been, to 
some extent, an anti-climax. I do not suggest a connection 
between sunspots and physical discoveries, but if there is an 
eleven-year period of successful research, we may expect the 
next great outburst in 1907 or 1908. 

Recent work has been devoted rather to the working of the 
veins already discovered than to prospecting for new ones. If 
nothing has been done to “shake the foundations of science," 
much has been done to enlarge the superstructure. And this 
kind of work, though less exciting, is on the whole more pro- 
ductive of beneficial results than the search for a new sensation. 

The year 1905 closed with the echoes of two discoveries 
which were asymptotically approaching extinction. Mr. Butler 


Burke's “radiobe” has not survived its first year of adven- 
turous existence, and the N-rays, still the objects of an almost 
„ faith on the part of all patriotic French physiciats, 


ave retired into the unknown from the searchlight of our 


Campbell-Swintons and their German henchmen. 


If anything was required to finally dispose of the “life” of 


the radiobe, it was found in Leduc's tour de force in “ sowing ” 
artificial “ seeds ” made of copper sulphate and sugar in a 
gelatine emulsion of salt and potassium ferrocyanide, and 


watching them grow several inches high, developing stalks, 


leaves and flowers, by intussusception and osmose, quite in the 


orthodox manner of nature. Holtz’s metallic trees and Lecher’s 
“living crystals,” in the shape of liquid rods and spirals which 


grow, sub-divide, and move on to regions rich in “food " have 


pushed back still further the boundary between inorganic and 


organic matter, and serve as a warning against introducing 
into our definition of life any purely chemical and mechanical 


phenomena. | 

Perhaps the most suggestive class of research has been that 
concerned with magnetic alloys. In this department some of 
the most surprising results have been attained, and we may 
with some reason expect very valuable and far-reaching dis- 
coveries to flow from them. Hadéeld, Gray, Take, Wedekind, 
Guthe, and Austin have contributed to this fascinating study. 
It has been found possible to prepare high nickel iron and 
iron manganese alloys which are non-magnetic at ordinary 
temperatures, but become magnetic on quenching in liquid air. 
À steel containing 20 per cent. nickel acquires an enormous 
tenacity (115 tons per square inch) in the process, and is 
lengthened by 4} per cent. On the other hand, by adding 
12 per cent. of manganese, itself a very brittle element, iron be- 
comes very ductile, but remains non-magnetic even in liquid air. 

A steel containing both manganese and nickel (Resista steel) 
becomes sufficiently ductile to be bent double in thecold. But 
the magnetic properties of elements are also influenced a 
metals, such as boron, phosphorus and even nitrogen, as shown 


by Wedekind. The upshot of all these observations is that 


ferro-magnetism is a molecular and not an atomic property. 
The aho of Curie, Weiss, Langevin and Air ida 
made it extremely probable that all elements, 1nciu ing om 
are fundamentally diamagnetic, but that a Ц age сери 
of the atoms into complex molecules, facilitated by | е aridi 

E pei P eve үн a direction 
ei e 1 field. This is paramagnetism. In 
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ferromagnetism we have, in addition, а mutual longitudinal 
attraction between the molecular magnets, which we may 
attribute to the largeness of the orbits of the revolving elec- 
trons. Orbital motions of electrons, though denied on gyro- 
scopic grounds, are still the only device for explaining magnetic 
phenomena. The high hopes entertained by practical elec- 
tricians of obtaining a much more highly magnetic substance 
than iron are not greatly encouraged by theoretical considera- 
tions, though there appears to be no reason why we should 
not produce a substance as light as aluminium having the same 
susceptibility as an equal bulk of iron. For researches in 
this direction, Peddie's evaluation of the susceptibility of a 
single triatomic molecule of iron (10775) is a valuable starting 
int. 

The effect of slight impurities is evident in other new fields 
also. The work of Urbain has brought out the remarkable 
fact that pure europium, gadolinium, terbium, and dysprosium 
oxides are not phosphorescent, but that a mixture of any two 
of them in any 10 is. It would be interesting to 
inquire whether Thomson's beautiful demonstration of the 
luminescence of caustic soda on a dark background of sodium 
is due to an impurity in the soda. High-temperature researches 
have been greatly facilitated of late by the development of the 
pyrometer. The platinum resistance pyrometer has been 
found an excellent guide up to 1,000 deg. or thereabouts, and 
for higher temperatures the platinum-iridium thermocouple 
has come increasingly into favour, while the optical pyro- 
meter, based upon Stefan’s law of radiation, is always 
available as an ultimate standard. We are now in 
а position to confine high-temperature operations within 
the narrow range of a few degrees.. This extension of 
power bas gone hand-in-hand with an increased range of low- 
temperature observations, and a liquid-hydrogen bath has 
become a not infrequent, though still costly, adjunct of the 
more up-to-date physical laboratory. The palm of interest in 
last year's results is due to Moissan for his demonstration that 
all metals, even molybdenum and tungsten, may be distilled, 
but that boron and carbon sublimate. This observation may 
be contrasted with his recent discovery that. carbon dissolves 
in manganese sulphide, and may be recovered in the state of 
graphite, whether originally amorphous or crystallised. 

Discharge through gases has been chiefly studied in connec- 
tion with the mercury vapour lamp, which is enjoying a 
temporary popularity as a source of an intense, if unpleasing, 
light in physical laboratories. Schenkel has proved ‘the 
existence of a well-marked Hall effect in mercury vapour, and 
Pellat has further shown that the discharge through mercury 
vapour is very largely conveyed by electrons, whose epicyclic 
path in a magnetic field is capable of ocular demonstration. 
This accounts for the high conductivity of mercury vapour. 


In anothor department of gaseous discharge, Schwedoff has 
fully accounted for the high resistance of a very small gap by 
proving that, unlessan ion hasacertain free path to fall through, 
it is incapable of ionising any of the remaining gas. But it 
appears that if the potential gradient is steep enough, say 
200 volts per micron, there is direct ionisation, the atom being 
torn asunder. That all is not yet clear in spark discharges is 
pointed out by Wesendonck, who mentions lag, pioneer dis- 
charges, and the valve action of points as matters requiring 
elucidation. 

As regards the conductivity of solids, some considerable prc- 
gress has been made both in theory and practice. We have 
not yet, reached the theoretical limits either of conductivity or 
resistivity, simply because there are no such limits. For in- 
finite resistivity we require a perfect vacuum free from any sort 
of ions, or, at least, a substance containing no ions with a free 
path. .For infinite conductivity we require a plentiful supply 
of ions, electrons by preference, and no obstruction in their 
path. There is no necessity why a current of any intensity 
should not be transmitted over any assignable distance without 
any assignable loss of energy. The loss actually found is en- 
tirely due to radiation, produced by startings and stoppages of 
the ions. Take away all obstructions and the carriers will 
convey the “current” without loss. An actual example of this 
is the earth, which conveys a current of 1 ampere round the 
sun by virtue of its electric c arge. 


The effect of a magnetic field upon the resistance of bis- 
muth has been followed up by Grunmach in the case of other 
metals, but a more promising field has been opened up by the 
researches on the effect of the absorption of hydrogen by 
platinum and palladium upon their resistance, Palladium 
saturated with 1,000 times its own volume of hydrogen shows 
no further increase of resistance when more hydrogen is added. 
It would be interesting to extend to palladium Richardson’s 
interesting researches on the transpiration of hydrogen through 
hot platinum. The amount of positive discharge from hot 
platinum proportional to the amount of hydrogen passed 
through, a fact which suggests that the hydrogen in the 
platinum consists largely of positive atoms. That the negative 
discharge rate is also increased is intelligible when we re- 
member that the chief obstacle to the discharge of electrons 
from a metal is the non-existence of positive atoms just outside 
its surface. 

. In this connection it is well to notice Thomson's important 
observation that the secondary radiation produced by the 
impact of X-rays grows steadily and regularly with the atomic 
weight of the substance impinged upon. The curve represen- 
ing the two quantities is so regular that atomic weights may 
be actually deduced from it. This observation may be valuable 
for determining the atomic weights of new elements, but it 
also suggests the higher rate of disintegration of the heavier 
elements. 

It is along such lines that we must look for an elucidation 
of the passive state of metals, and such phenomena as the 
photo-electric fatigue observed by Hallwachs. Hollis has 
found that the passive state of iron disappears on heating to 
100°C., that of cobalt at 10 deg. and that of sheet nickel at 
80 deg. The prevailing theory would interpret this as mean- 
ing that a surface layer capable of completely stopping the 
motion of electrons produces the passive state, and that this 
layer is dissolved by heat. 


Other observations of note in the domain of the new radia- 
tions are Marx’s elegant identification of the velocity of 
Róntgen rays with that of light; Becker's observation that 
5 and mica conduct better under the influence of 

ontgen rays; Villard's discovery that the cathode in a 
vacuum tube emits a certain proportion of positively-charged 
particles ; Thomson's slow electrons elicited by canal rays; 
Gehrcke's heavy canal ray particles of “ molecular weight 650 ; 
Fiichtbauer’s scale of electropositive action under the influence 
of canal rays ; and Lucas's electropositive action of the radium 
products. The burning question as to whether we can accele- 
rate the disintegration of the atom and make its internal 
energy practically available is quite unsettled. The only light 
on the matter is due to the observation that the оло 
of a single radium product, known as Radium C, is accelerated 
by heat. The importance of this question is brought out by 
Soddy's calculation that a single gramme of uranium, disinte- 
grating totally in one year, would more than suffice to replace 
all the supply stations of London. But uranium takes 1,000 
million years for this process, and thus encourages business. 

In electrochemistry an enormous amount of detail work has 
been got through, but the lack of a comprehensive theory 
gives a kind of haphazard character to most of it. Of con- 
siderable theoretical importance is the observation made by 
Bredig and Lichty, that the reaction period of a pure acid is 
increased from 1 hour to 17 hours by the addition of only 
0`1 per cent. of water. This shows the enormous influence of 
hydration upon the mobility of the ions. Sutherland's general 
theorem that negative ions have a superior power of poly- 
merising the solvent is well in harmony with the behaviour of 
negative condensation nuclei in gases. The general attack on 
the theory of osmotic pressure led by Kahlenberg has been 


effectively repelled by Whetham, Berkeley and Hartley, who, 


however, do not commit themselves to any decided view as tv 
the true inwardness of osmotic pressure. Battelli and Stefanini, 
two of the most prominent Italian workers in this field, prefer 
not to regard osmotic pressure as entirely kinetic. Asa middle 


course, they reduce osmotic pressure to surface tension by 


postulating that '* that liquid diffuses most quickly which, with 
an equal number of molecules, produces in the other the 
smallest change of surface tension." mE 
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In electric instruments the coherer has had to give way to 
the magnetic or electrolytic detector, and Ruhmer’s oscilloscope 
and the moving coil galvanometer have risen in favour. 
Rudge's non-metallic condenser, where the “coatings " are two 
vacua, may be mentioned as an amusing curiosity. 

In cosmic physics some bold and far-reaching speculations 
have been advanced. In reply to Bucherer's proof that a 
magnet rotating with the charged earth would experience the 
same field as if the magnet stood still, Pflüger has proved that 
the earth's rotation only accounts for 0:01 per cent. of its actual 
magnetic field. This assumes the negative charge of the earth 
to be some 25 million coulombs, which is numerically equal to 
the positive charge of thesun. In any case, it is interesting to 
note that the earth's surface, so airily assumed as our zero of 
potential is at a negative potential of some 35,000 million 
volts. 

The electric and magnetic relations between the earth and 
the sun have been studied to some purpose since Arrhenius's 
classic investigation of the electric charge of the sun. Schaeberle 
has calculated that an initial velocity of projection amounting 
to 376 miles per second would allow matter from the sun to 
reach the earth. This velocity is exceeded by many familiar 
vacuum tube projections, and involves nothing out of the way. 
A much bolder speculation is that of Schmidt, who, following 
Mendeleeff, determines the physical and chemical properties of 
interstellar matter, and finds the atomic weight of the substance 
to be identical with that of electrons. This somewhat startling 
conclusion is based upon the gravitational potential at the sur- 
faces of the sun and the earth, and the temperatures there 
prevailing. In the matter of gravitation, it should be noted in 
passing that Crémieu, of electric convection fame, did not 
succeed in finding any loss of energy in gravitational accelera- 
tion, and was thus led to pronounce gravitation as the only 
perfectly reversible energy hitherto known." 

As regards the genera! theory of electricity and magnetism, 
it need only be said that the electron theory has been carried 
into further detail, and has so far fulfilled all its promises. 
Geest has calculated the field of a rotating electron ; Nichols 
has pointed out the possibility of generating an E.M.F. by the 
centrifugal acceleration of electrons within a conductor ; and 
Searle has calculated the magnetic inertia of a charged sphere 
in an electric field. But the two most important announce- 
ments of the year were Thomson's, to the effect that negative 
corpuscles make up but a small part of the mass of an atom; 
and Planck's, that a careful repetition of Kaufmann's double 
deflection experiment supported Abraham’s rigid electron rather 
than Lorentz's ellipsoid of revolution. The former declaration 
disposes of the attempt to analyse an atom into electrons and 
increases the analogy between a neutral atom and the solar 
system ; while the latter gives us an electron less subject to 
Semi .than ever, and therefore more amenable to calcu- 
ation. 

A curious circumstance in recent science is that the proper- 
ties of the ether no longer attract attention. The interest ex- 
cited by Hertz's experiments has subsided, and even wireless 
telegraphy confines itself to practical problems. Voices have 
even been raised denying the existence of the ether altogether, 
or at least regarding it as a mere scaffolding. All we can say 
is that action at a distance has never been explained by any 
ether theory. We are as far as ever from any explanation of 
it. Whenever we proceed to ultimate problems we arrive at 
some inconceivability. So we may as well choose the simplest 
and put it down as an axiom to start from. That is what we 
are doing at present, and science is none the worse for it. 


Munich Electricity Supply.— According to the Elektrotechnik 
und Maschinenbau, a hydraulic power station is being constructed 
for the supply of electricity to Munich. This station is situated 
at Moosburg, 36 miles distant, The available power will vary 
from 2,700 kw. to 4,400 kw., according to the height of the 
river Iser. Three turbines, designed for an input of 113 gallons 
per second, will be installed and coupled directly to three-phase 
alternators. The transmission voltage will be 50,000. The 
total cost is estimated to be £155,000, which, taking the 
average available power to be 3,550 kw., works out as £44 
per kilowatt. 
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EFFECT OF IRON IN DISTORTING ALTERNATING- 
CURRENT WAYE-FORM.* 


BY C. P. STEINMETZ. 


Summary.—This article deals with a Paper read before the American 
Institute of Electrical Engineers, in which the writers discussed the 
relation between the harmonics introduced by iron into the alternating- 
запам wave and the hysteresis loop of the iron to which these harmonics 
w ue. 


The Paper by Messrs. Bedell and Tuttle deals with the wave -shape 
distortion produced in alternating-current circuits by the introduc- 
tion of iron. It is a theoretical Paper, and while of scientific interest 
appears at first of rather little practical value to the electrical engi- 
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neer. There is, however, to-day only a very short step between 
pure scientific investigation and ip pe основ practice, and I hope 
to show you that the phenomena dealt with in this Paper, and 
similar phenomena, are of very great practical importance in 
alternating-current distribution—that is, wave-shape distortion may 
lead to effects not only very marked and pronounced but occasionally 
disastrous. In general, in investigating the effect of iron in alter- 
nating-current circuits, the curve of exciting current is calculated 
from the hysteresis cycle of the iron. Dr. Bedell proceeds inversely 
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by su ing different harmonics of current. From these com- 
lx parents bs produces a hysteresis loop, noting whether this 
N loop is a reasonable one or not, and deriving therefrom 
relations regarding the relative intensity and phase of the triple 
harmonie in the wave of exciting current. As far as the investiga- 
tion goes, it extends only to the fundamental and triple harmonics ; 
the investigation of higher harmonics is left to в future occasion. 
These higher harmonics obviously modify to certain extent the 
conclusions arrived at by assuming merely the fundamental and 
triple harmonic as present. For instance, by superposing а triple 
harmonic upon the fundamental wave, one gets a wave of the shape 
shown in Fig. I, with a hump on the rising side and & hollow on 


i i dell and 
* A contribution to the discussion on a Paper by Messrs. Be 
Tuttle, an abstract of which appeared іп our issue of Nov. 9th, 1906. 
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e decreasing side. -Introducing a triple harmonic of higher 
жи тау сапвев the hump to develop into а double peak as in 
Fig. 2. It is obvious that & double peak cannot exist, because 
whatever relation may exist between, the magnetism and the mag- 
netising current, the current must rise as long as the magnetism 
rises; inversely, the curve must steadily rise, the maximum 
possible value of the triple harmonic being that value which 
does not yet give a downward bend, but merely flattens the current 
‘wave on the rising side. This maximum amplitude of the tbird 
harmonic can, however, be exceeded if higher harmonics are pre- 
sent. Assume, for instance, a fifth harmonic which has such a 


phase relation as to be negative at A, Fig. 2, and positive at B, and 
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then superimpose this fifth harmonic on the double-peaked wave; 
it will be seen that it cuts off the peak and fills up the hollow, and 
gives a wave which represents a possible hysteresis cycle, as seen 
in Fig. 8. The effect of the fifth harmonic, then, is to permit the 
existence of a triple harmonic, larger than could exist in the absence 
of the fifth harmonic. It is quite probable that not infrequently in 
the exciting current there occur triple-harmonic currents higher 
than the maximum value calculated in Dr. Bedell’s Paper, and the 
double peak is cut off by the fifth harmonic. The fifth harmonic 
being in phase, approximately, at the maximum value of mag- 
netism, 18 approximately in opposition at the zero of magnetism, 
where the double peak tends to form. This brings up the question 
of the desirability of extending Dr. Bedell's investigation to still 
higher harmonies, the fifth, seventh, ninth, &c. 
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Àn interesting investigation of the wave-shape distortion of the 
exciting current is given in a Paper presented to the Institute, 
: May, 1890, by C. K. Huguet. It was this: let there be a sine. 

wave of E.M.F., producing & sine-wave of magnetism, and from 
the hysteresis cycle construct the wave of exciting current, this 
exciting current can be resolved into two components : one com- 
ponent symmetrical with regard to the wave of magnetism or watt- 
less current, the other symmetrical with regard to the wave of 
E.M.F., representing power. The component in phase with the 
magnetism will be found to be greatly distorted, while the com. 
ponent in phase with the E. M. F. is practically a sine wave, as shown 


in Fig. 4. I have checked this in quite a number of cases, and it 
agrees nicely, except that there always are some small very high 
harmonics in the energy wave, which makes this curve horizontal 
at the zero value—that is, the harinonics symmetrical with re 

to the E. M. F. are noticeable only at the zero point as a flattening 
out. The magnetism curve at this point is horizontal, so that the 
resultant current curve must be horizontal also. This could be 
expressed by stating that the distortion of the wave of the exciting 
current is due not to the energy lost in the iron but to the magnetic 
characteristic or the bending of the saturation curve, and therefore 
it is this curve which we should endeavour to construct, the mag- 
netic characteristic as it would be given by a-magnetic cycle in the 
absence of hysteresis loss; this would probably give approximately 
the higher harmonics in the exciting curve wave. 

Sometime in 1881 or 1882 Dr. Froehlich noticed that the mag- 
netic characteristic of the dynamo machine could be approximately 
represented by a parabolic curve. Dr. Kennelly showed, in 1891, 
that the B H curve, or magnetic characteristic of iron, for the higher 
values, could be expressed by a parabolic curve, an equation of the 
second degree. Using this equation of a parabola for the relation 
between B and H, there could be found a strictly. mathematical 
curve, about like B, in Fig. 5, which, combined with a sine wave 
representing the hysteresis loss, would fairly closely represent the 
distorted wave of excitfng current. In dealing with hysteresis we 
have to keep in mind the difference between magnetic hysteresis and 
the energy lost in the iron. If iron is exposed to an alternating mag. 
netic field, the loss of energy that takes place in the iron, by some 
form of magnetic friction, is usually expressed as molecular mag- 
netic friction.” This loss seems to be constant, independent of the 
frequency or wave shape, depending only on the maximum values 
of the magnetic induction. If the alternating electrical circuit is 
the only source of power, and no power is consumed outside of the 
iron, then the power consumed by molecular magnetic friction must 
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be supplied by the alternating circuit, and is supplied in the form 
of a hysteresis cycle. In this case molecular magnetic friction and 
magnetic hysteresis coincide, or rather the magnetic hysteresis 
measures the molecular magnetic friction. As soon, however, 
as there is another source of power present, or power can be 
consumed elsewhere, this coincidence disappears and there 18 
no inherent relation between molecular magnetic friction and 
magnetic hysteresis. This was shown first by the experiments 
of Gerosa and Finzi, 1891, recorded by Ewing in his work on 
magnetism. If an alternating current is sent through the mag. 
netic circuit parallel to the line of magnetic force, at a frequency 
which is high compared with the frequency of the magnetic cycle, 
then the hysteresis loop more or less completely collapses ; but the 
molecular magnetic friction still remains, only that now the ar 
tudinal alternating current supplies all or nearly alltha power. The 
reverse is the case where there are loose laminations in the trans: 
former. It will be found that the hysteresis loop is extended in the 
electric circuit in the form of a hysteresis loop supplying more 
power than is consumed in theiron by molecular magnetic friction ; 
the difference is consumed in the vibration of the laminations, re- 
sulting in noise. Where energy is supplied from an outside source, 
it may go so far as not only to make the hysteresis loop disappear, 
but to make it negative. Some interesting conditions where tne 
hysteresis loop could be flattened out or turned over were investi- 
gated by Mr. Eickemeyer and myself in 1891 or 1892. Ons mas 
netic circuit of the shape of that of a shell-type transformer, ehom 
in Fig. 6, in which the central core could be rotated, we foun 

that such an arrangement when running at synchronism Xe 
give all kinds of hysteresis loops; for instance, that the more 
apparatus as motor was loaded the fatter became the hyser o 
loop. Whenever the friction is supplied by an outside source t 


*“ Magnetie Reluctance,” by A, E. Kennelly, Transactions ALEP. 
vol. VIII., p. 485, | 


hysteresis loop collapses, and reverses by driving the rotor by power. 
Some hysteresis loops of this apparatus are given in my second 
Paper on the Law of Hysteresis. * \ 
These overturned magnetic cycles differed considerably from the 
typical hysteresis cycle, Fig. 5. A typical hysteresis о cle, how- 
ever, can be made to contract, disappear and reverse in the fo]. 
lowing manner :— : 
Two equal exciting coils, A and B, in Fig. 7, at right angles with 
each other in space, are energised by two equal sinusoidal 
hase E.M.F.s, so giving i 
the centre of this field is a movable iron disc, C. 
standstill the lice of resultant magnetism in the dise Y, Y’ I 


behind the line of resultant rotating M.M.F. X X' of the ө тым 


"a 
ГА 
Fie. 6.—DtiAGBAMMATIO View n 
ОР EICKEMEYER HUMMING ee x’ 


Вир, Кто. 1. 
coils by the angle of hysteretio lead a and the relation of impressed 
E.M.F., and so of magnetic flux, and of exciting current in the coils 
À and B gives the typical hysteresis cycle Curve I. to Fig. 8. 
With the disc C rotating below synchronism the angle XOY = a 
remains the same, the hysteresis cycle, and thereby the power con. 
sumed in the exciting coils, is the same ; but the molecular mag. 
netic friction in the disc, while the same per cycle, decreases wit 
increasing speed, proportional to the decreasing frequency of slip. 
The differenco in the power consumed by hysteresis in the exciting 
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coils and the power consumed by molecular magnetic friction in 
e dise is converted into mechanical work, and such an apparatus, 
Which I called “ hysteresis motor," so gives constant torque at all 
speeds up to synchronism. If this torque is more than the friction 
torque the disc accelerates up to synchronism. At synchronism 
molecular magnetic friction disappears and the line of resultant mag- 
netic flux retains a constant position with regard to the iron, and 
the power given by the exciting currents in the form of the hysteresis 
loop is converted into mechanical power. If this is more than the 
power consumed by mechanical friction the line of magnetisation 
runs ahead by the acceleration of the disc to Y, Y', the angle of 
hysteretic advance XOY decreases, and the hysteresis cycle of the 
exciting coils so contracts to Curve II. (Fig. 8), giving an area cor- 
respoding to the friction torque only. If now the friction torque is 
F „ 


* Transactions A. I. E. E., 1892, Vol. IX., p. 3. 
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Above synchronism, the 
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netisation Y Y' coincides with the line of, resultant M. M. F. X X 


t е disappears, and the curve of mag- 
netism is symmetrical with the curve of exciting current, or the 


becomes negative, and the hystorosis loop opens u again, to 
Fig. 5, but is traversed now in opposite direction, or 


` overturned, representing production of electric ower. In this case, 


the curve of exciting current in A or B has the reverse shape; a 
hollow on the rising, a hump on the decreasing side. 
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With increasing driving power the overtuned hysteresis loop IV. 
fattens, until it reaches the same Shapo eq I., but oppo- 
sitely, and then synchronism is broken, and disc О epeadg up. 
hysteresis cycle-has the normal i chape , 
but is overturned, the angle of hysteretio advance of phaee has.re- 
versed its sign, and molecular magnetic friction again consumes 
power in the disc ; but this power is now given by the mechanical. 
driving power and not by the electric circuit. Below synchronism, 
& constant amount of electric power is consumed ; above synchyo- 
nism, & constant amount of electric power is generated in the excit- 
ing coils, irrespective of the speed, while the power consumad by 


— 


as 


Fic. 10, 


molecular magnetic friction in the disc varies roportional to the 
slip from synchronism, but is the same above as below synchronism. 

The bearing of these Par MANO phenomena on practical engi- 
neering will now be considered. 

If there be & sine wave of impressed E.M.F., E, Fig. 9, or 
rather of counter E.M.F., it produces a sine wave of magnetic 
flux B. This sine wave of magnetic flux causes an exciting current 
to flow which is distorted by hysteresis, or rather, as we may say, by 
the magnetic characteristic, and is given by Curve I. If, however, 
the transformer is traversed by a sine wave of exciting current, Lin 
Fig. 10, we get by the hysteresis loop a wave of magnetism, which 
is not a sine wave, but which is hollow on the rising side, rises very 
rapidly and decreases very slowly at first and then very rapidly. That 
is, the wave of magnetism has a pronounced flat top, and the wave of 
E.M.F. induced thereby is very low for a considerable part 
of the period, then rises very sharply to a high triangular peak, and 


F 
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falls off just as rapidly, as shown by E in Fig. 10. This peak rises 
to neatly twice the maximum value of the fundamental sine wave, 
E, Fig. 10. That is, with a sine wave of current traversing an iron- 
clad magnetic circuit, the E.M.F. wave is greatly distorted, and the 
magnetic circuit generates higher harmonics of E.M.F., mainly of 
triple frequency.* 

Very interesting phenomena result from this wave-shape distor- 
tion by the magnetic cycle, if transformers are grouped in such & 
manner that certain harmonics cannot develop. In a three-phase 

stem, with three transformers connected in delta or ring connec- 
tion, and a sine wave of impressed E.M.F., the exciting current in 
the transformers has the usual shape, І in Fig. 9, containing a 
pronounced third harmonie, which is shown separately as I, in 
Fig. 9, together with all its higher harmonics or overtunes.“ The 
current in the three.phase lines cannot contain any third har- 
monic: the current in line 1 is the resultant of the currents flowing 
from line 1 to 2 and from 1 to 8, and, since these two currents are 
60 дер. apart in phase, their third harmonics are 180 deg. apart, 
or in opposition, hence cancel. That is, the triple-harmonic com- 
ponent of the exciting current circulates in a local circuit through 

ihe transformer triangle, without reaching the three phase lines. 
All the other harmonics of exciting current appear in the line current. 
If the primary coils of the transformers are connected in Y or star 
connection, the secondaries in delta, the primary exciting current 
does not contain any third harmonic, but the triple harmonic of ex- 
citation circulates in the secondary transformer triangle in local 
circuit. 
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Perhaps still more interesting is the case of three transformers 
connected with their primaries and secondaries in Y or star connec- 
tion in a three. phase system with sinusoidal E. M. F. impressed upon 
the lines. 

In a three-phase system the three E.M.F.s from the lines t 
neutral are 120 deg. apart, and so are the three currents, Wich a 
eine wave of impressed E. M. F., if the E M. F.s between lines and 
neutral were sine waves also, the three exciting currents would 
contain strong third harmonics. Since these currents are 120 deg. 
apart, their third harmonics would be 3 x 190—860 deg. apart, or in 
Ероса is, all three flow simultaneously toward the neutral. 

now the neutral is isolated these triple-frequeney components of 
сш current have no circuit—that is, cannot flow—and the 
i .M.F.s between lines and neutral, therefore, cannot be aine waves, 

ut must be distorted by the suppression of the triple-frequency 

ооло of exciting currents. This distortion of E. M. F. wave 
dum e due only to a third harmonic and its overtunes, which cancel 
98 combining two such E. M. F.s between line and neutral, under 
deg. to the impressed E.M.F., while all the other harmonics 

. would not cancel, ut appear in the impressed E.M.F., which was 
assumed as a sine wave. It follows herefrom that, with a sine wave 
of three-phase E. M. F. impressed upon a system of V. connected 


transformers with isolated neutral, the E.M.F.s between lines апа. 


neutral, or P.D.s at the transformer terminals, cannot be sine 


* For instance, with the hysteresis cycle Fi i 
| А ycle Fig. 5 and a current 1 10 
(Ф +30) the E.M.F. ів approximated by the equation: E- 1167 85 
1 b oe cos (3p — 3.4 + 3:24 cos (56 — 11 9) - 1:8 cos (16 — 107 
св 100 Bu 4 ч н 80 сов (119 - 22 ) + 0:53 соз (139 — 26°) 0 19 
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waves, but contain a pronounced third harmonic and its overtones, 
but no other harmonics: while the exciting currents contain no 
third harmonic or multiple thereof, but all other harmonics. | 

For the hyeteresis cycle (Fig. 5) and a sine wave of impressed 
E.M.F. Fig. 11 shows the wave of exciting current I, the trans. 
former E.M.F. or voltage between line and neutral E, its funda. 
mental sine wave Ei, and the sum of all its harmonics E, As 
seen, the E.M.F. E is peaked, while the wave of magnetism (not 
shown) has a flat top. The triple harmonic E.M.F. E, is nearly 
half the fundamental E, in this case. From this peaked wave E 
may result an increased insulation strain. The E.M.F. on the 
transformer is higher than the line E. M. F. divided by /d. In cases 
where the neutral is not grounded, these harmonics of E.M.F. 
appear as P.D. between neutral and ground. The neutral of 
Y-connected three-phase transformers, therefore, is not at ground 
potential, but may have a considerable P.D. against ground of triple 

requency: the third harmonic (E4, Fig. 11) which is generated by 

the magnetic cycle of the transformer. With a grounded neutral— 
that is, zero P.D. between neutral and ground, but no other ground 
on the system—the triple harmonic of exciting current still cannot 
flow, and the P.D. in the three transformers still contains a third 
harmonic. Since all these triple harmonics are in phase with 
one another, it means that all three lines rise and fall simul. 
taneously, or in synchronism with one another against ground 
or a triple-frequency voltage appears between the three lines 
of the three-phase system and the ground, which may have a 
fairly considerable magnitude as seen in Fig. ll. Suppose, now, 
these transformers with grounded neutral feed into a long dis- 
tance transmission system. We have a circuit from the grounded 
neutral, over the inductance of the three transformers in multiple, 
and back to ground over the capacity of the three transmission lines 
against ground; with a triple-frequency impressed E.M.F., the third 
harmonic generated in the transformers, there is & high frequency 
E.M.F., in series with inductance and capacity. Such a combina- 
tion may, under unfavourable conditions, he serious in originating 
surges in the system, against ground, of more or less destructive 
voltage. But even if no serious high-potential phenomena occur 
the rise and fall of the whole system at triple frequency may give 
electrostatic induction on neighbouring circuits, as telephone lines, 
&c. Suppose we ground the neutral of the step-down transformers 
also, and connect their secondaries in delta, then the triple-fre- 
quency E.M.F. disappears and the triple-frequency current flows 
over the ground and circulates in the secondary delta of the step: 
down transformers. We have then in the system a triple-frequency 
current which flows over all three lines in parallel and back over the 
ground; and while triple-frequency electrostatic induction dis- 
appears there remains electrodynamic induction. 

Similar phenomena also occur with alternating.current gener- 
ators. In a three-phase generator with the three coils Y connected, 
if there is a triple-frequency E M.F. in each phase, a P.D. of 
triple frequency exists between neutral and ground, or, with 
grounded neutral, between the three lines and ground. These 
E.M.F.s are in series, short-circuited upon themselves, in the 
three-phase delta-connected generator. There is, however, а very 
essential difference between tnis case and the corresponding case of 
the transformer. In the case of transformers, we can only get the 
triple-frequency component of the exciting current; that is, the 
current which can flow between neutral and ground, or circulate 
locally in the delta, is limited. With a generator, it is a short-circuit 
current of the induced E.M F. of triple frequency. Such current cir- 
culating in the windings of delta-connected generators were observed 
years ago. In many cases they may have been the cause of abnormally 
great hysteresis losses, and escaped attention. In the Y-connected 
generator, yon may have triple-frequency E.M.F.s in the phases 
which do not appear in the terminal voltage, and give a triple- 
harmonic E.M.F. from the neutral against ground, and if we get В 
path for this triple harmonic, we may get currents which in this 
case are not merely 2 or 3 per cent. of the full-load current—the 
triple-frequency component of the transformer exciting curront— 
but may be full-load current or more. If the phase relation of the 
triple-frequency harmonic with the fundamental is the same in all 
generators of the system there would be no current in the neutral. 
If we run two machines ai different excitation, one higher and the 
other lower, then a current flows between the two machines, which 
is а wattless current, magnetising the under-excited and demag- 
netising the over-excited machine. The terminal voltages are not 
quite in phase with the induced voltage, but in phase with each 
other, since the machines are connected together. The _triple- 
frequency voltages so give a resultant, and this a current over the 
neutral, which may reach very high values. If we have two gene: 
rators, one having a triple-frequency E.M.F., we get the same 
phenomenon of a triple-frequency current; but this current is not 
limited and may occasionally reach values comparatively high, and 
that is why it is not safe freely to ground the generator neutrals. 
If the genetators are to be grounded, they should be grounded 
through a resistance limiting the neutral current, or they must have 
practically the same wave shape and the excitation must be kept 
practically alike in each generator. 
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ON AN APPARATUS FOR COMPENSATING THE 
INERTIA OF SELENIUM.* 


BY A. KORN. 


Let E,, E, be two equal batteries of accumulators in series, e the 
P.D. at the poles, Se, and Se, two selenium cells placed in series in 
the circuit. In the bridge abutting between the two batteries and 
the two cells a galvanometer resembling those used in telephoto- 

raphy is arranged so that the cell S, is illuminated by a source of 
light in proportion to the deflections of the galvanometer. 

Let w, and w, be the resistances of the cells, the other resistances 
being negligible in comparison, then the deflection will be 


amc — 1) 
10 Wy 
where c is a galvanometer constant. If the resistances of the cells 


are made the same in obscurity, a=0 so long as Se, remains in 
obscurity. . 


If Se, is illuminated a current will pass along the bridge, produce a 
deflection of the galvanometer g, and illuminate the cell Se.. Our 
object will be to choose the constants of the apparatus so that a 
will become proportional to the intensity I of light falling on the 
cell Sei, in spite of the inertia of the selenium—i.e., in spite of its 


property of retaining something of the impressions of all preceding. 


variations of light. . 
We may make the following supposition concerning the inertia 

of selenium ; it has been verified for all cases where the resistance 
of the selenium varies within certain limits that 

dd 

шу Wyo 
where 2010, су, C, are constants of the cell, and I' a term depending 
in a linear manner upon previous illuminations. We shall have 
the three equations 
1 1 
w, 102% 


TeiI TCI“, 


а = се 


1 1 
wy Wig 
1 — * T ? Cs), 
Wy W 
where wv», c,, C, are constants of the cell Se,, r a constant depending 
upon the device which regulates the illumination of Se, in accordance 
with the deflections a of the galvanometer g, and a’ a term depend. 
ing upon preceding deviations. With the help of an additional 
resistance we may make 701 — Wy. 

A first approximation will be obtained by neglecting the terms 
C, and С.а; then we have 

a = ce(cil - уса) 
= Ce q 
1+ ce 

It remains to get the proportionality between a ani I also to a 
second approximation. For this we must not перес: Г anid а, but 
we may use the first approximation 
te C06 p 

1＋ cee 
and we shall arrive at the desired result —i. e., we shall get rid of the 
terms due to the inertia of the selenium to a second approximation, if 

Cil = 4C,a' 
that is to say, if we choose the constant ~ so that 
C,(1 + yee,e) = yce,e C... 

The constant / depends, as mentioned above, upon the galvano- 
meter illuminating device, and ~ may be made to vary, for instance, 
by displacing a lens between the cell Se, and the galvanometer, 
which serves as a stop between the source of light and the cell Ses. 
In practice, the best arrangement is found by trial. On approaching 
it the lag of tho galvanometer due to the inertia of tho selenium is 
observed to diminish. 

The above is only &n elementary theory which will represent the 
facta approximately if the changes of resistance of the cells remain 

low certain limits, but it is evident that the compensation can 
always be improved by introducing between the cell Sv, and the 


a 


* Translated from the Comptes Rendus, Deo. 3, 1906. 


galvanometer g a stop graduated in such a manner that the bright- 
ness of the light falling upon Se, is ndt proportional to the deflection 
a, but a certain function of a which must be found by experience. 
In my last experiments on telephotography I have maintained the 
proportionality. 

For telephotography the compensator has a second advantage, 
which consists in the fact that the deflection of the galvanometer 
does not take place with exactly the same speed as the variations 
of the illumination of the cell Sey. А sudden change of illumination 
of Se, is felt in the galvanometer before the answering effect in Ses, 
a very short time earlier indeed, but owing to this phenomenon we 
find in telephotography traces of details which seemed at first to be 
inaccessible to the sensitiveness of the galvanometer. 


ELECTRIC HEATING AND ITS APPLICATION TO 
THE FUSING AND FIRING OF REFRACTORY 
MATERIALS.“ 

BY R. S. HUTTON, D. Sc. 


Summary. — In this Paper the author divides his subject into labora- 
tory applications and industrial processes. He describes the different 
types of furnaces for laboratory use, and gives details of the manufacture 
. artificial graphite, fused alumina and magnesia, and 
Silica glass, 


I.— LABORATORY AND EXPERIMENTAL APPLICATIONS. 


Just as the metallurgical industry has been able to make far- 
reaching applications of the investigations on the heat treatment of 
metals, so, undoubtedly, could the ceramic and allied industries 
benefit by a thorough and methodical experimental siudy of the 
changes in the physical properties of the various oxides and other 
bodies which enter into the composition of their raw materials, 


caused by a variation in the temperature at which they have pre- 


viously boon fired. 

Something has already boon.done in this direction—the work of 
Ditte i on magnesia and of Le Chatelier } on silica occurs to one : 
but this only serves to emphasise how little has really been. 
accomplished. e а 

Recent work on alumina, S magnesia || and magnetic oxide of 
iron J show how very greatly their properties are altered by ex- 
posure to high temperatures in the electric furnace, and, in the 
first case nene application has already been made to the 
ceramic industry, apparently with the promising result of producing 
a stoneware material capable of withstanding comparatively rapid 
heating. 

1. Wire-wound Furnaces.—In these the heating is accomplished by 
an electric current traversing a nickel or platinum wire wound 
round the tube or chamber to be heated.** Furnaces of this type, 
in conjunction with a thermoelectric pyrometer, admit of very 
delicate temperature adjustment ; moreover, the nature of the gas 
atmosphere in which the heating is carried out can be varied at 
will. Now that those furnaces are being made in this country, and 
the necessity for ordering from Germany no longer exists, they 
should find extensive applications. 


2. Carbon Resistance Furnaces.—Although, by substituting 
platinum for nickel wire in the type of furnace previously men- 
tioned, temperatures up to about 1,850 deg. can be safely attained, 
the cost of platinum is for many purposes prohibitive. For the 
same reason the iridium tube furnace || of Nernst can scarcely be 
recommended, except in very special cases, although temperatures 
of some 2,100 deg. can be reached. 

Very satisfactory laboratory kilns can be constructed from jacketted 
carbon tubes, which become heated by the resistance which they 
offer to the passage of an electric current.{¢ Both “ carborundum 
fire sand and soot have been used for jacketting with some suc- 
cess, and temperatures of over 2,250 deg. have been attained.§§ At 


Abstract of a Paper read before the English Ceramic Society, 

+A. Ditte, Compt. Rend., 73, 111, 191, 270, 1871. 

* H. Le Chatelier, Compt. Rend., 111, 123-126. 

8 M. Buchner, Zeit. angew. Chem., 17, 985-988, 1901; Chex. Trade 
Jour., 35, 898, 1904. 

H. M. Goodwin and R. D. Mailey. Paper read before Amer. Electro- 
chemical Soc. at Ithaca, N.Y., May, 1906. 

< Н. Specketer (Griesheim Elektron Co.), U.S. A. patent 800,181, 1905. 

G. Charpy, Bull. Вос. d’Enoouragement (4), 10, 660-675, 1895; A. 
Kalähne, inn. der Physik. (4), 11, 257, 1903 ; J. A. Harker, Phil. о 
[A], 203-361, 1904; W. C. Heraeus, Zeit. Elektrochem., 8, 201-203, 
822-824, 1902. E 

++ W. Nernst, Tuns. Amer. Electrochem. Soc., 3, 75, 1903; Zeit. E | - 
trochem., 9, 628, 1903. These farnaces have recently been deer Wy 
used for melting point determinations of ceramic products (see W. C. 
Heraeus, Zeit. angew. Chem., 18, 49 53, 1905 ; 19, 65-66, 1906). 190 

** R, S. Hutton and W. H. Patterson, Trans. Faraday Soc., 1, 189-196, 
IS Titanium carbide is recommended by the General Electric Co. (se 
J. E. Ober, U.S.A., pat. 812, 801, 1906 ; Brit. pat. 20,910, 1904). 
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these temperatures some forni of optical p 2 
Wanner or КГУ, enables the progress of the heating to be followed 
with considerable exactitude. Ес 

The only disadvantage of this type of furnace lies in the low elec- 
trical resistance of the carbon tubes. A rather different type of 
carbon resistance furnace is that in which granular carbon, sur- 
rounding the chamber or material to be heated serves to conduct 
the current. The granular carbon should be ground, sieved, and 
graded; the heating being much more uniform if the grains are 
approximately of the same size. Furnaces of this type have been 
widely adopted; at the Berlin Porcelain Works they have been 
used up to about 1,700 deg t For really high temperature work, 
however, their application is limited by the impossibility of finding 
a suitable refractory material of which to construct the walls of the 
heated chamber. 

8. Electric Arc Furnaces.—Where the very highest temperatures 
are required the use of the electric aro offers many advantages. 

The arc may be open, and the heat radiated from it be thrown 
downwards upon the material under investigation, as in the well- 
kuown furnace used by Prof. Henri Моіввапј, or the arc may be 
directly surrounded by the substance to be heated, and thus 
smothered. In the latter case the heat can obviously be more 
economically employed. 

Several forms of arc furnace suitable for laboratory work have 
been described elsewhere§. The application, by Hempel, of the 
arc furnace to the determination of melting points is of special 
interest in connection with this subject. 


II.—INpusTRIAL PROCESSES. 
Carborundum.—The process at Niagara Falls consists essentially 
in heating a mixture of sand and coke to a high temperature. The 
mixture completely surrounds a central heating core of coke through 


which a powerful electric current is passed, the charge being kept in 


place by temporary walls of fire brick. Some 5,000 H. p. is at pre- 
sent employed in this industry; the individual furnaces, for 
most part, consume 1,000 R. ; and each furnace is continuously 
run for about 86 hours, after which the current is switched off 
and a fresh furnace . Recently a batch of 2,000 н.р. fur- 
. maces have been installed The output of a 1,000 B. r. furnace in 
36 hours is about 8:15 tons (metric) of crystalline carborundum ; 
whereas the total production of this substance in 1904 was about 
9,152 tons. Although most of the crystalline carborundum is used 
as an abrasive, considerable quantities of “amorphous carborun- 
dum" and “siloxicon,” which are both products formed at a lower 
temperature in a similar type of furnace, are ,coming largely into 
use as refractory materials. Е 
At the present time a large factory ів being equipped at Niagara 
for the manufacture of bricks, crucibles, aa made of siloxicon.“ 
Much attention has been given of late to the problem of agglome- 
rating the powdered carborundum with a view to making strong 
vessels of this material. Amongst other similar uses, the lining 
of kilns with bricks coated with a thin Jayer of carborundum may 
be mentioned. | 


Artificial Graphite.--This industry, like tha! of carborundum, 
owes its development on a large scale to the inventive genius of 
E. G. Acheson. The process consists in the electrothermic trans- 
formation of amorphous carbon into graphite. The carbon in the 
form of bars and rods, p by & similar method to that em- 
ployed for making carbon electrodes for arc lamps, is heated to a 
high temperature in & resistance furnace, very similar in type to 
that employed in the manufacture of carborun um, and during this 
heating is completely transformed into graphite. The product has 

een employed chiefly in the electrical industry, but recently the 
process has been extended, and the graphitisation of lumps of 
anthracite coal and coke is now carried out. The resulting material 
is displacing natural graphite in many of its varied uses. In 1904 
some 1,450 tons (metric) of artificial graphite were produced, 
1,000 н.р. being continuously employed. The plant has now been 
duplicated owing to the increasing demand. 


Fused Alumina.—From quite early times investigations of the 
effect of high temperatures upon alumina have been carried out. 


* C. W. Waidner and G. K. Burgess, 
Bureau of Standards, Washington. No.2, 
d * i., 98.187, 1904. 

1. Simonis and R. Rieke, Sprechsal, 89, 589-591, 683-635, 1906. 
meon should also be made of the “ Kryptol" furnaces which boot 


„Optical Pyrometry, Bull. 
1905 ; also, Journ. I. and S. 


ype. 
+ Н. Moissan, The Electric Furnace,” London, 1904. 
А 90 T S. Hutton and J, E. Petavel, Journ. Inst. Elec. Eng., 32, 222-247, 


|| W. Hempel, Berichte Inter. Kongress Angew Chem., Berlin, 1 
716.725, 1908 ; bone ash, 1,500 deg. ; lime, 1,900 deg. ; quartz (softening) 
1,700 deg. ; magnesia, 2,250 deg. ; alumina, 1,880 deg. | 

T See F. A. J. Fitz Gerald, Carborundum " Monographie XIII. — Ueber 
angewandte Elektrochemie, Halle, 1901; Carborundum Co., Engl. pat. 
9,963, 1904; E. G. Acheson, U.S.A. patent 722,793, 1903; L. E. Müller 
Fr. patent 329, 232, 1903 ; Gebr. Siemens, Engl. patent 21,847, 1905. ' 
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The object of this work, in the first place, was the production of 
artificial rubies. After much painstaking work, in which other 
French scientists have taken part, Verneuil* has succeeded in pro. 
ducing fairly large masses, and has recently described his most 
ingenious method of working. 

The first extensive application of fused alumina must, however, 
be ascribed to the Norton Emery Wheel Co., who have for lo 
been well known as manufacturers of abrasive articles of natur] 
corundum, and who acquired an electric furnace process of fusing 
bauxite, and installed a plant at Niagara Falls. Their product is 
put on the market under the name of alundum,“ to distinguish it 
from natural corundum. This process, | started in 1901, has proved 
quite successful, the output in 1904 being 1,800 tons, practically all 
of which was used in the manufacture of grinding wheels and other 
abrasive articles. The fused product is characterised by its tough. 
ness and hardness, and is said to possess superior qualities to those 
of the natural material. 

At Rheinfelden a similar product is being manufactured, but is 
called Diamantin " ; the Goldschmidt ‘‘ Thermit '" companies are 
also employing as an abrasive the fused alumina which occurs as 4 
by-product of the processes which they carry out. 

Of more direct interest is the application of fused alumina to the 
production of a new pottery body." This development has been 
carried out by an important German firm of potters (Deutsche 
Steinzeugwaarenfabrik, of Friedrichsfeld) in conjunction with a 
leading chemical works.: Articles made from this new material 
are said to possess to a remarkable degree the power of withstanding 
sudden heating to a high temperature. This is due to the very 
small contraction which occurs in articles made with suitable 
mixtures of the fused aluminia and clay. 

It would indeed be of interest to know the relative behaviour of 
other completely ‘‘shrunk” oxides, &c., when used in a simi 
manner; by actual fusion in the electric furnace these materials 
can be obtained in a condition in which subsequent heating causes 
зо iniraction. Thé strength of bodies made of such 
materials when subjected to severe thermal treatment probably 
depends much more upon the completeness of this “ shrinking” 
than upon the thermal conductivity. · - 


Magnesia.— Since magnesia is the most refractory of the commonly 
occurring oxides, it is surprising that it is not more widely employed 
for the construction of vessels capable of withstanding high tem. 

eratures. Up to the present, however, ordinary calcined magnesia 

as been found none too well suited for this purpose. Magnesis 
bricks, crucibles, &c., of nearly all makes require very great care 
in handling, and it is particularly necessary in furnace work to heat 
them evenly and slowly, otherwise fracture occurs. 

Recently the electric furnace has been used to fuse or shrink 
magnesia, $ and much may be expected by the application of such 
products for the manufacture of crucibles, &c. 

Pore magnesia tubes and other vessels of small size are now made 
by the Royal Porcelain factory at Berlin, but, on account of their 
high cost, are obviously of greater importance for scientific than for 
technical work. || There is, however, nothing to hinder the cheap 
production of electrically shrunk esia on a large scale, so that 
further developments along these lines may confidently be expected. 

Arc furnaces very similar in general type to those epe in 
the manufacture of caloium carbide have best used technically for 
the production of fused alumina and magnezia, and, where it is 
desirable to produce a really fused and liquid product, there are 
somewhat great difficulties in the way of using a resistance furnace 
with material packed around a central core. On the other hand, 
much can be done with resistance furnaces, and large masses of 
magnesia can be heated to near the melting point, and caused to 
re-crystallise, with a very simple type of furnace, and with consider- 
ably lower power expenditure than is incurred with the arc type of 
furnace 


Silica Glass, —The fusion of quartz has within the last few years 
shown signs of developing into a flourishing little industry. The 
quartz fibres of Boys were followed by the tubes and small vessels 
of Shenstone, but in both cases it was the oxyhydrogen blowpipe 
which served as the source of heat. The working of the material 
was consequently both tedious and expensive. "ER 

Recently the eleotric furnace has been called into service with 
most satisfactory results. Relatively large tubes have been obtained 
from quartz crystal or Calais sand, both by indirect heating with the 
electric arc and also by passing the electric current through a carbon 
core surrounded by sand. Recently the electrical гоа bas been 


developed, and a mothod discovered for blowing and shaping vessels 


* À. Verneuil, Ann, Chim. Phys. (8), 3. 20-48, 1901. For historical 
account see H. Maronr, Revue Chim. pure et app., 6, 72-77, 1903. 

t C. B. Jacobs, Engl. pat. 16,529, 1900; A. C. Higgins, U.S. pat. 
775,654, 1904. 

+ Max Buchner, loc. cit. 

$ Sec E. K. Scott, Trans. Faraday Society, 1, 239-304, 1905. 
al! For Jana of tests of these vessels see K. Arndt, Chem. Zcit., 30, 

L, А 


T R. S. Hutton, Mem. Manch. Lit. and Phil. Soe., 46, vi., 1-5, 1901 


Trans. Amer. Electro-chem. Soc., 2, 105-111, 1902. 
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from the semi-fluid material, produced around an electrically heated 
core. With these and other improvements, the Thermal Syndi. 
cate, of Wallsend-on-Tyne, is producing large pipes, bricks, dishes, 
insulators, pyrometer tubes and a variety of other ceramic artioles. 

The fused silica has most valuable properties ; not only can it 
withstand extreme and sudden changes of temperature, but its 
highly refractory nature and extreme hardness should also assure it 
numerous applications in the chemical and other industries. 

On account of the inclusion of small air bubbles in the plastic 
mass and the impossibility of bringing silica into a really fluid con- 
dition, up to the present time a perfectly transparent material has 
not been obtained in large masses. The translucent nature of the 
product will, however, enable it to be used for many purposes in 
addition to those mentioned above. 


————— 
THE WESTON PORTABLE MULTIMETER. 


There has been a marked tendency of late on the part of instru- 
ment makers to combine several measuring instruments so as to 
form & compact and portable set in one case. The latest example 
of tbis kind is the instrument called the multimeter, made by the 
Western Electrical Instrument Co. As shown by the illustration, 
it includes one of the well-known Weston milli-voltmeters, which 
is used in conjunction with shunts and resistances. Currents 
can be measured up to 15 milliamperes by using the milli- 
ammeter direct, and up to 150 amperes by means of shunts. 
Three shunts are provided, having capacities of 1:5, 15, and 
150 amperes respectively. For the measurement of pressures, 
resistances of 5 ohms, 200 ohms, 10,000 ohms and 50,000 ohms 
respectively are supplied, so that pressures can be measured from а 


range of 0075 volt for a full deflection (that is, 0°0005 volt rer 


scale division) up to 750 volts (that is, 5 volts per scale division). 
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| CORRESPONDENCE. 


THE CRAMP NEUTRALISED REPULSION MOTOR. 
TO THE EDITOR OF THE ELECTRICIAN, 


SIR: I gather from a report of Mr. Cramp's Paper, read 
before the Manchester Section of the Institution of Electrical 
Engineers on J anuary 8th, that when speaking of his “ neu. 
tralised repulsion motor,” which, by the way, he now refers 
to as a modification of the series motor, he made the following 
statement: It will be remembered that after that meeting 
my suggestion was much criticised in the electrical Press, one 
gentleman first stating that such a motor would have a low 
power factor, practically no torque, low efficiency, not really a 
series characteristic, &c., while afterwards he practically admitted 
that he did not understand tho machine, and asked for a full 
theoretical explanation.” 

Now this tirade, which is a misstatement, can only apply 
to me, for I was the only one who criticised Mr. Cramp's 
motor in the electrical press. The correspondence on this sub- 
ject will be found in the Electrical Review for 1906, Nos. 1,481, 
3, 4, 5, 6, 7, 8 and 1,490. As I was not at the meeting I must 
therefore ask you, Sir, to allow me to refute Mr. Cramp's state- 
ments with as much publicity asI can yet secure. 

I have never admitted, as Mr. Cramp now suggests, that I 
did not understand his motor, although I will say that I have 

quite made up my mind that Mr. Cramp does not understand 

it himself. What I have never understood, and what I do not 

| understand at this present moment, is, how it is 
possible for anybody to publicly put forward the 
extravagant claims enumerated by Mr. Cram 

in connection with his motor (see Table VIII. of 

` "bis Paper) without even clearly appreciáting the 

factsrs-likely-te determine the operation of the 
machine in question | 

It will suffice if I now briefly recapitulate my 

principal contentions: 1. The machine Uns 

nothing whatever to do with a so-called “ repul- 

sion motor.” All “repulsion motors” are of the 

induction type and therefore neutralised ipso 

facto. Mr. Cramp's motor is a conduction motor 

of that useless shunt type in which the E.M.F. 


TE 


MULTIMETER with LEADS ATTAC HED TO THE l'ó AMPERE SHUNT, 


So far there is nothing new in the arrangement, bu! the instru- 
ment also includes a Wheatstone bridge, consisting of a rheostat 
with three groups of coils, adjusted to units, tens and hundreds, 
aggregating 999 ohms, and a set of five ratio coils. | 
. Of course, а combination of instruments in this way is not as equal 
in all respects to each of the respective Weston instruments, for 
which it serves as a substitute, but an instrument of this will no 
doubt prove to be very useful for portable purposes. | 

Several novel features are embodied in its construction, and its 
design is such that compactness and durability are combined with 
a high insulation resistance. All conductors and plug receptacles 
are placed under, instead of upon, the ebonite top. This form of 
construction prevents any reduction in the insulation resistance, 
as the under side of the rubber plate is not exposed to the 
deteriorating effects of light, dirt and moisture. 

The large area of the conductors employed, together with good 
fitting plugs, combine to make the “ zero ” resistance of the instru- 
ment unusually small. A push button is the only visible part of the 
double successive contact key, by means of which the galvanometer 
and battery circuits are made and broken. A separate compartment 
їп the case is provided for the battery, which consists of 12 cells 
connected together in series and fastened to an ebonite top. A 
single cell may be used, or several in series, and any cell may easily 
be removed in case of necessity. The two lines of plug holes for 
ratio coils are marked “R” and “X” respectively, and the five 
bridge coils have the following resistances : one unit, one 10, two of 
100 and one of 1,000 ohms. The 10 divisions to the left of zero on 
the scale of the instrument are provided to permit its convenient 
пае ав а galvanometer when making bridge tests. The indications 
of the multimeter are guaranteed to be correct to within one-fifth | 
of 1 per cent., with the exception of bridge measurements, for which 
& greater accuracy than 1 per cent. is not claimed. | 


* Engl. Pat., 10670, 1901, 


— respollgible for the motor field is practically 
co. phafal with the E. M. F. conveying the energy 
to the armature. The small leakage flux thread- 
ing the armature is a redeeming feature, but is 
too small to be of any practical value; whatever 
advantages may accrue from it are outweighed 
many times by the sacrifices made to secure this leakage. 


2. The winding B (see figure) from which the energy neces- 
sary for the operation of the motor is conveyed to the arma- 
ture by conduction is in the worst possible inductive relation 


to the winding A, from which it must receive its energy by 
induction. This means that the weight efficiency of the trans- 
former (A — B), on which the operation of the motor primarily 
depends, must be very small; therefore the total efficiency 
must be very small. 


3. The phase of the motor-field —7.е., the phase of that flux 
which threat limb 2 of the motor—mainly depends on e 
transformer flux $ produced by coil A. This ш н 
materially constant as long as E, the E.M.F. at the € ы 
of А, is constant, the distribution of ф between the пах 9 в » 
3 will vary, amongst other things, according to wt А 5 
loaded or not. Let us call $' that part of $ whic 
limb 2 and ф” that which threads limb 3. 
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When the circuit of B is closed, for instance, by connecting 
it to the armature, then the resulting current I, will set up a 
flux $, practically in phase with Ij. Some of that flux 4, will 
thread A and cause that winding to take a current from the 
mains, one component of which will supplv, as before, the 
maguetising current flowing through A and determined by E,, 
and another component of which will be of opposite phase to 
Iz, and will set up a flux 4, opposed to ф, and, therefore, 
neutralising the latter, or at least part of it. If that were not 


so then an output might be obtained from B without a corre- 
sponding input into A. A fraction of both ¢, and ꝙ will not 


thread both A and B; let us call this fraction . The greater 
part of ф, will leak through limb 2 ‘and thus influence to a 
small extent the magnitude and in most cases, also, the phase 
of the resulting motor field $,. Іа any case ¢’ will always be 
by far the greater component of ¢,,. 


Note that ф, is in any case only a fraction of ф, and ¢, ; that 
ф, will be the greater for a given I, ; the smaller the reluctance 
of limb 2, therefore, the smaller the mutual induction between 
It is then apparent that in order to 
make 4, large for a given I, the reluctance of limb 2 must be 
small ; if, however, the reluctance of limb 2 is small then it is 
obvious that I, can never be large, because then the transformer 
The conclusion is that $, must always 
be much smaller than 9, and that the phase of the motor field 
is, therefore, materially the same as the phase of the transformer 


the windings A and B. 


(А — В) is at its worst. 


field ф due to E.. 
4. The secondary E.M.F. induced in B is E, lags 90 deg. 


behind $ and is impressed on the armature by conduction via 
the brushes. At starting we can then have two extreme cases :— 

(а) The secondary current I, is in phase with E, then the 
power factor may be fairly good, but the torque will be practi- 
cally nil. It will be noted, therefore, that a neutralising wind- 


Г 


ing such as N must for this motor lower the output for weight 
whilst it will improve the power factor a little. | 

... . (b) 1, lags 90 deg. behind E? then the power factor is zero 
and the tórque a maximum. 


Às will be well understood, the phase of I, will, in practice, 


occupy an intermediate position, and we will have neither a 


good power factor nor a good torque per ampere. 

As soon as the rotor begins to rotate а back E. M. F. (E,) is 
set up at the armature brushes. Its magnitude depends on the 
speed of rotation and on the magnitude of, G, its phase on the 
phase of ¢,, and its direction on the direction of rotation. 

Note, to begin with, that E, can never Actually oppose E, for 
E, depends for its phase on G, and ¢,, is practically in quadra- 
ture with E. The resultant of E, and E, will now be reapon- 
sible for I, and whatever the direction of rotation this resultant 
vill with increasing speed always tend to approach the phase 
of m; а speed will, therefore, very soon be reached when 
Lj which, as we have seen, lags behind the E.M.F. to which it 
is due, will be in exact quadrature with Ф,„ ; at that instant the 
torque will become nil, no matter how great , and L The 
no-load speed will therefore be very limited. The motor will 
have a series characteristic of sorts, not because it is a series 
motor but because it is a badly-designed shunt motor. 

Now, Sir, I have again stated my case against the Cramp 
motor, knowing full well that an experimental machine is 
5 l E pu AGE cannot disprove my conten- 

s theoretically let him at least d i 1 
that he has the change 6 

Mr. Cramp evidently resents criticism. 
wrong ; he ought to welcome it. 
оше me Е. if i is wrong it will no doubt save 

im money. I see nothing der j i | 
ee 2 В А 8 derogatory іп acknowledging апу 


In that he is very 
If he is right it can only 


I hope for Mr. Cramp's sake that he will succeed in refuting [ 


my contentions. If he does he will give me the opportunity of 
VNV? m no more afraid of admitthug that | мв 
ng than 1 am of maintaining, ав 1 i і 
Шы Гы aining, as long as I can fairly do so, 
London, S.E., Jan. 21. VAL. A. FYNN. 


The first part of Mr. Cramp's Paper to which Mr. F 
> . т Du 
refers was published in our columns last week ; the remelting 
part will be published in our next issue.—Ep. Z.] й 


І 1s. 6d. net. 


LEGAL INTELLIGENCE. 
— — 


Blackpool & Fleetwood Tramroad Co. v. Thornton District 
Council. 


Judgment was given in the Court of Appeal on Wednesday in this 
appeal from a decision of the Divisional Court. The company had been 
rated as owners and occupiers of a tramway track on the full net annual 
value. They appealed to the Divisional Court on the ground that they 
had not been allowed the benefit for the reductions provided by the Pablic 
Health Act, 1875. The tramroad was constructed on lands which were 
the exclusive pro erty of the company except where it passed over certain 
roads and public highways by means of level crossings. The respondent; 
case was that the land in question was not used as a railway and con 
structed under the powers of any act of Parliament, within the meaning 
of the Public Health Act. The company contended that it was and could 
only be worked as a railway, and was in fact and in law used as a rail. 
way, and that the company was, therefore, entitled to assessment at one- 
fourth the net annual value. 

Sir GORELL BARNES, in giving judgment, said it appeared to him 
that the line wasa railway in fact constructed under powers of the act of 
Parliament for public conveyance, and, therefore, appellants had suc- 
ceeded in showing that their lands were used only as а railway, and that 
the assessment ought to be reduced to one-fourth of the net annual value. 

Lords Justices FARWELL and BUCKLEY concurred, and the appeal 
was allowed, with costs, 


Davies v. Rockhouse Hotel Co. (Ltd.) 


Before Mr. Justice Neville on Thursday last plaintiff sought to restrain 
defendant company from causing or permitting any offensive smoke, 
fames, or vapour to proceed from the chimney of their electric generating 
station and from causing a noise or other uuisance. 

Defendants are hotel proprietors at Llandrindod Wells, owning also a 
generating station to supply the hotel with electrical energy for lighting. 

Plaintiff is owner of one of а row of seven neighbouring dwelling. 
houses, and owing to a slope in the ground the top of the chimney is on 
a level with the ground floor of the windows of those houses. Plaintiff's 
case was that the smoke from the chimney was a nuisance to him when 
the wind was blowing from a certain direction, and that the noise was 
. and disturbing, and in consequence he had lost several 

gers. 

Defendants pleaded that the nuisance of which plaintiff complained 
was greatly exaggerated. 

His LORDSHIP held that, although the evidence was of a fluctusting 
nature, plaintiff had proved his case, and he granted an injunction, with 
costs. 


Panter v. London United Tramways (1901) (Ltd.) 


At Brompton (London) County Court last week plaintiff claimed 
damages for injuries received while riding from Ealing to Hammersmith 
on Aug. 4 on one of defendant company’s cars. Plaintiff said that as the 
car got to Askew-road he heard a “swishing ” overhead as if the wire had 
-broken. He ducked his head sideways, and the wire came “ hurtling 
down on to the braas rail which he was touching and immediately after 
he felt a current of electricity enter his body, which drew his knees up to 
his chin in a moment. Then the wire fell away from the car and, released 
from the current, he fell helpless from the seat! Ever since he had been 
incapacitated and had been unable to sleep or eat, while his heart was bad, 
and he was striken with a nervous twitching in the musoles. Under 
cross-examination he denied that his nervous condition was due to tobacco 
олыга, although he admitted that he smoked '*half an ounce of 
8 aily." I 

Dr. TOWN SEND said it was a well-known fact that in eleotrocutions 
in America the victim’s muscles were always thrown into such a state of 
delirium as were plaintiff' Half an ounce of shag a day would not 
bring about his present condition. He (the doctor) smoked twice as much. 

For the defence it was submitted that the wire which came down on to 
the tramcar was not a “ live” wire, and that plaintiff's terrible electric 
shock was pure imagination. эй 
Medical evidence was called to prove that every symptom of plaintiff's 
illness was identical with the symptoms of a man suffering from tobacco 
poison, and several witnesses said they had seen plaintiff working on & 
contract he had acquired since the accident. 

A model of a section of the tramway line was put in to demonstrate 
that the breaking of the wire where the accident occarred would have 
immediately disconnected the current. 

The jury, however, awarded plaintiff £50 damages. 


BOOKS RECEIYED. 
(Copies of the undermentioned works can be bad from The Nlectrician office, Rost 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign 

" Gas and Oil Engines." By Horace Allen. (Manchester: The 
Scientific Publishing Co.) 12s. 6d. net. 

The Evolution of Matter." By Gustave Le Bon. Translated 
from 8rd edition by F. Legge. (London: The Walter Scott Pub- 
lishing Co.) бв. | 
. “Fowlers Mechanical Engineer's Pocket Book, 1907. еше 
by Wm. Н. Fowler. (Manchester: The Scientific Publishing Co. 
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MUNICIPAL, FOREIGN & GENERAL NOTES, 


4 


APPOINTMENTS VAOANT AND FILLED. 


The governing body of Northampton Institute, St. John.street, 
London, E.C., invite applications for the appointment of an 
instructor in mathematics. Attendance required for two hours on 
four mornings per week. Salary £120 per session (October to J uly). 
Forms of application from the Principal, Dr. R. Mullineux Walms. 
ley. See an advertisement, 


An electrical engineer is required to take charge of large private 
lighting installation. Must have had first-class experience and be 
able to superintend erection of generating plant, &. See an adver- 
tisement. 


Experienced syphon.recorder clerks are required. Applications 
to Mr. E. Raymond.Barker, India Rubber, Gutta Percha & Tele. 
graph Works, Silvertown, London, E. See an advertisement. 


Àn improver is wanted in London (N.W.) accustomed to switch. 
board and motor control gear. See advertisement. 


The Jandus Arc Lamp- & Electric Co., Hartham-road, Holloway, 
require an assistant for experimental and research work. Applica- 
tions to the Works Manager. See an advertisement. 


Stockport Tramways committee require а car-shed foreman. 
Commencing salary £175, rising to £225. Applications by Feb. 1. 
Forms of application from the Town Clerk. 


Islington (London) Council have appointed Mr. A. P. MacAlister, 
of Battersea, chief assistant electrical engineer at & commencing 
salary of £250 per annum, rising by £25 to £850. i 

There were 173 applicants, and out of these the Lighting committee 
interviewed eight, finally submitting the following: Me. J. M. Cocks 
oe ойра Electric Lighting Co.), Mr. A. Howell (Hornsey) aud Mr 

acAlister. 


_ Leek Council have appointed Mr. A. Hemmings, Horsham, as 
Junior assistant engineer at the electricity works. 


Mr. Arthur C. Johnson has been appointed chief assistant elec- 
trical engineer at Southend-on-Sea. 


EN 
Aberdare.—The Council's Provisional Electric Lighting Order, 
1902, has been extended for 12 months. 


Argentina. —The “ Review of the River Plate” says the Public 
Works Department of the Buenos Ayres municipality have reported 
unfavourably on the potition presented for the amalgamation of the 
Grand National, Capital, New and Metropolitan Tramway Com- 
panies, 

Buenos Ayres municipality is about to attempt to make а rearrange- 
ment of the taxes paid by the tramway companies. The companies are 
at present called upon to pay 6 per cent. of gross receipts, together with 
namerous other taxes, and it is proposed to inorease this percentage and 
to combine all charges in one. In connection with municipal taxes upon 
public companies, it is stated that the budget for 1907 provides for much 
heavier charges for companies who open publio streets. | 

Buenos Ayres Council recently granted a concession to the Rural Tram- 
way Co., empowering them to run over а considerable portion of the lines 
of the Anglo-Argentine Co. ‘The Mayor has vetoed the Council's decision, 
but the Counoil have repudiated the Mayor's veto. 

The Mayor of Buenos Ayres, at a recent conference, informed the 
Pablic Works committee of ‘the Chamber of Deputies that the Western 
Railway project for a tube railway would not disturb the municipal scheme 
for a similar system, but would affect it from the economical point of view, 
and, further, that the Corporation had no funds, but it was desired that 
the line should be municipal even if the conceseion to work it was granted 
to a private company. 

A new telephone company called La Bahieeuse has been formed at 
Bahia Blanca with a capital of $1,500,000, of which $612,000 has been 
subscribed. 

An electricity supply company has been formed at Zarate with $100,000 
capital, of which $75,000 is paid up. 

Messrs. Pinto & Martin have applied for a 50 years electric tramway 
Concession for La Plata. ä 

A contract has been signed for the extension and conversion to electric 
traction of El Argentino tramway, Cordoba. 

The Cia Alemaña Transatlantica de Electricidad have purchased 
33.800 sq. metres of land alongside seo. 2 of South Dock, Buenos Ayres, 
as а site for their new power house, which is to be built to acoommodate 
plant of 120,000 н.р, Turbines will be installed. The contract for the 
boilers has been placed with Babcock & Wilcox. 


Australasia.— The “ Australian Mining Standard” says the 
Empire Electric Light Co. (Sydney) have offered to transfer their 
undertaking to Sydney City Council on condition that the Corpora- 
tion supply the company with current for seven years at ld. per unit. 


Mr. Wm. Corin has resigned his appointment as city electrical 


engineer at Launceston (Tasmanta) and will in future confine hint. 
self to consulting work. Mr. Corin has been appointed consultant 


by the Council. : 
The Adelaide Tramway Bill, giving the Railway Commissioner 


power to convert to electric traction any railway under his control, 


as passed the South Australian Legislature. | 
The New Zealand Electrical Synd. have accepted the offer of 


£150,009 made by Wellington (N.Z.) Corporation for the company's 
undertaking. 


Battersea (London).—A steam trap is to be fitted on each side 


of the engine room at the generating station to control the main 
drains at an estimated cost of £45, - | 


Bermondsey (London).—The final sitting in connection with 


the audit of the Council's accounts for the year ending March 81, 


1906, was held on Friday last week before Mr. Carson Roberts: 

At previous sittings the London Electric Supply Corpn. raised 
objections with the object of showing that sums which should be debited 
against the electricity accounts had been placed against the general rate ; 
that the estimate of the electrical engineer (Mr. Heenan) as to the value 
of the steam supplied from the dust destructor was greatly under- 
stated, and another £1,000 should be charged against the electric 
light department on this account ; and that the charge made against the 
general rate for street lighting was excessive. 

The previous proceedings before the auditor have been reported in The 
Electrician for Dec. 7, &c. | | 

The Town Clerk (Mr. Кулы, said that, in accordance with the arrange- 
ment made on Dec. 6, Mr. Heenan had supplied the company’s engineer 
with particulars, but the latter had disagreed with them without showing 
where they were wrong. Therefore the inquiry had to proceed. 

Mr. CounrHoPE Munno (for the Company) said the fallacy underlying 
Mr. Heenan's case was that he underestimated the amount of coal 
necessary to produce sufficient steam to generate a unit of electricity. 
Mr. Heenan said that, on tests, he produced 48 lbs. of steam from 
3°96 lb. of coal, and estimated that throughout the year he could 
produce the same result on the average on 4°3 lbs. of coal. He 
would call evidence to show that, on the average, to produce steam 
equal to the generating of a unit of electricity would require 6 lb. of the 
Shipley Peas coal used at Bermondsey. By overrating the amount of 
steam produced from the coal bought by the undertaking and by under- 
rating the value of the steam produc by the dust destructor, £1,000 
which should be charged against the electrio li hting aceount was missing. 
He also contended that £100 deducted from the amount spent npon coal 
should not have been go treated, as the coal charged for was only that 
booked out to the electricity undertaking. 

After an investigation of the figures the auditor (Mr. Carson Roberts) 
agreed that this was the case. Continuing, Mr. Munro pointed out that 
it was not legal to put up a destructor for helping a municipal 


electricity scheme. The destractor was not put up under the Bermondsey 
electric lighting order. It was а rate-found case. If the representatives 


of the borough on the Council chose to spend 5з. 7d. per ton in getting rid 
of their dust through a destructor as against 23. per ton by barging it 
away, that was a matter of domestic policy that did not concern him. He 


contended that the increased cost of dust disposal to Bermondsey was 
£4,142 a year, and at least £1,500 of it should be placed against the 


electricity undertaking. 

Mr. H. R. J. Воввтлтл, said that in his opinion the £580 charged for 
steam from the dust destructor was far too low, and the figures should 
have been £1,578. Та arriving at the estimate that if all the electricity 
had been produced by Shipley Peas coal it would have cost £3,398, he 
had taken into account the fact that £100 had been wrongly deducted 
from the coal account of the undertaking. 4:3 lb. of coal a8 & yearly 
average for the production per unit of electric energy was an impossible 
one. He had known an engine test work out as low as that of the 
Bermondsey engineer, but not a station teat, р 

Mr. C. P. Sparkes said that, in his opinion, if all the electricity gene- 
rated at the Bermondsey station had been produced from coal the cost 
would have been £3,600. He did not consider more than 81b. of steam 
could be produced from a pound of Shipley Peas coal. _A good average 
per unit of electricity would be 501b. of steam. He did not agree with 
the 3:96 test figures and 4-3 average figures put forward by Mr. Heenan, 
The County of London Electric Supply Co. had offered to supply elec- 
tricity at 13d. per unit to Bermondsey, and it was prepared to give a 
supply of electricity now. T 

т. Вүрнкү W. Dosson said he was supplying local authorities at 
0:96d. per unit. He agreed that the test figure put forward by the borough 
electrical engineer was a possible one, but the variation between test and 
average he put at between 33 per cent. and 60 per cent. 

Mr. R. Stewart Barn was allowed to make an explanation as to the 
amount set aside by companies and municipalities for depreciation in 
order to show that companies had written off at different periods large 
sums in consequence of machinery having become antiquated. | 

Mr. RvaLL contended that there had been no evidence produced which 
disproved the figures put forward by the municipal authority. 

— Mr.CansoN Ковквтв said he thought it had been conclusively proved 
that the variation besween test and average figures allowed by "M 
borough engineer was a great deal too small, and the amount whic 

would probably be transferred to the electricity account on rd Poore 
would be some £200 to £300. Then there was the £100 which ha e 
deducted from the coal account, With regard to the question of Р 

lighting, he had to remember that the offers of the . to supply 
were made too late in the year to affect, even if aczepted, the accounts 


{ fer the year March 31, 1906, but it was open for consideration next year. 
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Callenders Hospital and Distress Fund.— We have received 
a copy of the fourth annual réport and statement of accounts of 


: this fund. | | | ‚ 
During the year 120 hospital letters were issued (including two in- 


patient letters), and two tickets were also issued to members for special 
nursing at home. In addition, three letters were granted for surgical 


appliances, and convalescent home letters were issued to seven members. 


£154. 118, (against £57. 10s. last year) was granted to 90 of the many 


urgent appeals made. The penny weekly subscriptions realised £204. 2s., 


against 2247. 98. 10d. The fund has been greatly helped by generous 


donations from the company and its direotors. Grants of £208. 10s. 
were made to various hospitals and surgical societies, against £238. 15s. 
in the previous year, The accounts were approved at the meeting held 
on 19th inst., the president (Mr, P. Walker) being in the chair. 


Carbon Manufacturers Wanted. The British Commercial Agent 


in the United States (Mr. E. Seymour Bell, British Consulate General, 


New York), has been asked for the names of English manufacturers 


of carbon plates and rods for electrical purposes. 


Central Technical College Old Students' Association. —The 
annual general meeting and dinner will be held at the Trocadero 
Restaurant (Piccadilly-cirous, London, W.) on Saturday, Feb. 23, 
at 7:15 p.m. Tickets, price бв. each. Applications for tickets to 
the hon. sec. of the Dinner committee (Mr. R. J. Caldwell), 40, 
Salehurst-road, Crofton Park, London, S.E. 


Dundee. Mr. John F. C. Snell has been appointed consulting 
engineer to report upon the proposal to erect a new gonerating 
Station. р 


Ealing.—An inquiry was held here last week into the application 
of the Council for permission to borrow £7,000 for additional plant 
for the electricity works. 

The town clerk (Mr. G. E. ВлүроЕз) gave the usual statistics and 
supplied figures showing the progress made by the electricity under- 
taking. The proposed expenditure (he said) was for a 750kw. steam 
alten nitor. The application was partly the result of a suggestion made 
at a Local Government Board inquiry held by Mr. Hooper, a Government 
inspector, last February. | 

Ald. H. W. PRAL said he had communicated with the Metropolitan 
Electric Supply Co. on the question of supplying the Corporation with 
electricity in bulk, but the company’s terms were in excess of the present 
cost of generating their own energy. It the company would quote cheaper 
terms they would consider the proposal. 

The-borough electrical engineer (Mr. Кмонт) pointed out that if they 
were to be supplied with electricity in bulk considerable difficulty would 
be caused, as it would entail an alteration of all the meters and machinery. 
Their present plant was efficient and economical. 


Extensible Axle Tramcar Trucks.—On Tuesday a trial was 
made of the extensible axle truck invented by the manager of 
Bradford Corporation tramways (Mr. C. J. Spencer) and his assis- 
tant (Mr. Dawson) to enable the same cars to rün on the tramway 
systems of Bradford and Leeds Corporations. Thégauge of the former 
system is 4 ft. and of the latter 4 ft. 8} in., and the new invention 
is intended to obviate the necessity of passengers between the two 
cities changing cars at Stanningley. The wheels are mounted on 
sliding sleeves and adapt themselves automatically to the expand- 
ing or contracting lines when the gear is unlocked. The managers 
of the Bradford and Leeds tramways (Mr. Spencer and Mr. Hamil- 
ton) were well satisfied with the performance of the car equipped 
with the new axle, which ran from Thornbury to Bradford and 
thence to Armley and back to Thornbury. Although the machinery 
did not appear to work with perfect smoothness, the trial sufficiently 
нан the practicability of using the device for general 
raffic. 


| Pinland.—The “ Mercator,” Helsingfors, states that tenders will be 
invited in the ensuing epring for the provision of electric light in 
the towns of Lovisa, Nyslott and Nystad. 


Glasgow.—The Watching and Lighting committee recommend 
that if an owner of апу common stair desires to havo it lighted 
the net charge be, in the case of incandescent electric lights, at the 
rate of 15s. 6d. per light, the lamps used to be subject to the approval 
of the inspector of lighting. | 

At the City Council meeting on Thursday last week Treasurer 


Mr. Darras, in moving that the matter be referred back, said if the 
ratepayers were to be liable in the event of loss they would naturally 


If the undertaking was paying well, and was sound finanoiall why should 
the department not fund its own debt as a tramway loan. Ыс 
The amendment was then carried by 36 votes to 30. 
The general manager of the tramways (Mr. James D lr 
Ke ces his report for "a past six months. ie on 
16 report states that additional plant must be 26 in at the Pinkst 
power station. Since 1902 the demand on the present plant has steadily 
increased, and at present the nominal and economical output of the three 


generating sets was required to drive the maximum number of cars in 
service. Generally speaking, 75 per cent. of the plant was in use at one 
time, and should the remaining 25 per cent. be under repair, which must 
frequently occur, there was really no stand-by in the event of one or 
other of the engines having to be shut down. Mr. Dalrymple suggests 
that the Corporation advertise for tenders for two turbo-alternator 
bets of 3,000 kw. capacity each, at an estimated eost of about 
£55,000. He was anxious to try the double-bogie car in Glasgow, bat 
he has been forced to the conclusion that for the Glasgow conditions 
the present single-truck car was more useful. From the traffic point 
of view, he considers that the present car (seating 62 passengers) 
is quite large enough. With smaller cars they could lift and set 
down passengers more quickly. Three Bingle-truck cars would cost 
£1,860, and would seat 186 passengers, while the seating capacity of 
two double-bogie cars intended to do the same service would be 152 and 
the cost £2,100. He estimates the annual revenue from three single- 
truck cars at £4,230, against £2,820 for the two longer cars.; the cost of 
current £468. 15s., against £562. 10s. ; and the maintenance £168, against 
£180. Mr. Dalrymple, therefore, advises the Tramways committee to 
adhere to their present type of single. truck car. | ; 


Grimsby.—The Electric Lighting committee report that owing 
to the great increase in the demand for electrical energy for lighting 
and power it will be necessary to carry out further extensions of the 
plant at an estimated cost of £4,000. ' 

The borough electrical engineer (Mr. W. A. Vignoles) has reported that 
should the G.C. Rly. Co., who have recently taken current for their docks. 
suddenly demand the 230 kw., which is the maximum the Corporation 
has contracted to supply, the generating station would not be equal to the 
load. A special sub-committee has been appointed to consider the ques- 
tion, and, if necessary, wait upon the L.G. Board to arrange a loan for 
the extensions, 


Hamilton (N.B.)— The Council have decided to apply for sanction 
to a loan of £12,000 for extensions of the electricity undertaking, 
including additions to plant and mains. 


Hammersmith (London).—The Council have accepted the offer 
of the London County Council to lend £18,985 at 4 per cent. (out 
of £19,848 applied for) for electric lighting extensions, provided the 
loan.is taken up at once and repaid by equal annual instalments as 
to £17,089 within 15 years and as to the remaining £1,946 withia 
10 years. The work for which the loan is to be applied comprises 
mains, sub-stations, service lines, boiler-house foundations, works 
and machinery. | 

Application has been made to London County Council for & 
further loan of £5,320 for the electricity supply department, including 
£2,750 for land as a site for an electricity sub-station and cartage 
depot. 

Mains are to be extended at an estimated cost of £252. The 
number of consumers taking current is now 1865. 


India.—“ Indian Engineering states that the Government have 
decided to invite private enterprise to carry out a schem? for the 
supply at Poona (and ultimately at Kirkee) of electricity generated 
by water power at Bhatgar reservoir (Nira Canal). 

The whole of the machinery, tools, &c., at the Perambur work- 
shops of the Madras Railway is to be driven electrically. Energy 
will be supplied by the Madras Electric Supply Co. 
A licence is to be issued authorising the supply by the Mysore 
Durbar of electrical energy to the civil and military station of Ban- 
galore. Orders for plant and machinery in connection with the 
Bangalore electric tramway project have lon placed. 


Hove.— The Council have decided to give consumers the option 
of a flat rate charge of 84d. per unit for current for heating and power 
instead of the maximum demand s stem ; or 2d. per unit (with а 
minimum of 10s. per quarter) for all eucront consumed as registered 
by meter and supplied through a time switch, a rental of 5s, per 
quarter to be charged for use of the switch. 


Inquest.—An inquest was held at Heckmondwike on Wednesday 
into the death of Oswald Clegg, a youth who was killed on the 
previous Cay by coming in contact with a live wire at Messrs. 
ыч Вгов., Bridge Leatherworks, Ravensthorpe, where he was 
employed. 

Dr. Ќіснлврвом thought that it was possible to tell the cause of death 
without & post-mortem (which had not been made) examination. The 
xi question that could arise was as to the condition of deceased’s heart. 
. The Factory Inspector thought that was important, seeing that the 
lad was alleged to have been killed by a current of low voltage. 

Evidence having been given as to the finding of the body of deceased 
against one of the motors, the inspector of factories (Mr. H. A. Scorr) 
expressed the opinion that Clegg had turned on the main switsh, and 
then, in attempting-to move the starting handle, had brought his hand in 
contact with a live wire and sustained a fatal shook. He suggested the 
сеооа of а wooden platform as precaution against future accidents of 

e kind. | 

The jury returned a verdict that death was due to an electric shook 
received through misadventure while interfering with the electrical 
apparatus. d 


Lecture.—Mr. Charles Bright, F. R. S. E., M. I. E. E., leotured on the 


17th inst. at the Royal Artillery Institution, Woolwich, on “ Sub- 
marine Telegraphy.“ 
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Llanrwst.—The Council recently protested against the trans- 


ference of the provisional order of the local electric light company 
(which is in liquidation) to a company about to be formed, and a 
communication was sent to the Board of Trade on the subject. 
The Board has replied that the provisional order does not contain 
any provision which would enable the company to transfer their 
powers to a new company. 


London County Council.—At Tuesday's meeting (the first after 


the Christmas vacation) Fulham Council was loaned £14,000 for 
electric lighting. 

Tramways Finance.—A report was submitted by the Finance com. 
mittee, showing the financial results of the Council’s tramways to date. 
The committee reported that on the Southern system the “surplus 
balances” over a period of 74 years, after deducting the deficiency 
balances,” amounted to £82,668. On the Northern system an aggregate 
“ gurplus balanog of £314,851 was reported over 93 years. On the 
general account there had been a combined charge against those sur- 


pluses of £72,677, which gave a net “surplus balance of £824,842, of 


which £293,592 had gone to relief of rates, and £81,250 was carried 
forward at March 31,1906. The Southern system in 1899 comprised 
about 243 miles, and at the:end of 1905 was 514 miles in length; the 
Northern system comprised about 48 route miles throughout most of the 
period. The published figures show that out of a total capital expenditure of 
44,881, 697, £607,238 had been repaid (of which £450,018 had been provided 
out of tramways revenues) leaving a d3bt on March 31, 1906, of f4, 274, 459. 
The total capital outlay of the Council on tramways, already incurred or 
in prospect on authorised schemes, is about £12,000,000, apart from new 
schemes of extension or development. On the Southern system the esti- 
mated ''surplus balance" for 1906-7, after meeting debt charges and 
making provision for future renewals, is £51,063, and the committee see 
no reason to doubt that the expenditure of £3,000,000 to £4,000,000 on 
the reconstruction of the Northern system will prove equally satisfactory. 
The Councils valuer had reported that the valuation of the tramways as 
& going concern on March 31, 1908, be £7,500,000. 

Considerable discussion took place was the report. 

Archway-road Tramway Accident.—Referring to the report of the Board 
of Trade inspector upon the cause of the tramway accident at Highgate on 
June 23 the Highways committee stated that this report was satisfactory 


to the Council, inasmuch as it showed that no effort or expense was | 


spared to ensure the gafety of the publio using the Counoil's cars. 

Testing Electric Meters. —The Highways committee brought up some 
proposed modifications to the existing rules for the testing of metera, an1 
it was resolved that the modifications of scales and fees should be adver- 
tised, as the Board of Trade had intimated that they would be prepared to 
consider the question. 

Tramways at Woolwich.—A proposal to spend £26,463 on constructing 
a tramway from Berresford-square, Woolwich, to Plumstead was held ove". 

Northern Tramways.—It was agreed to enter into an agreement with 
the County of London Electric Sapply Co. for the temporary supply of 
electric power for working portions of the Northern tramways at ld. per 
unit for not less than 25,000 units per week. 


L. C. C. Tramways.—Islington Council have referred to their 
Works committeo-a letter from the L.C.C. announcing their inten- 
ion to seek powera to construct electric tramways from Essex. 
road, via Englefield-road and Stamford-road, to Kingsland-road. 
This route will connect up a number of existing tramway routes. 


Loughborough.—The General Purposes committee on Monday 
authorised the Gas and Electricity committee to purchase a new 
armature at £872 and a turbo-spindle at £292 from the Brush Co. 
to enable the electricity department to meet next winter’s demand 
and to order the repair of the existing battery or the installation of 
a new battery of such type as they consider suitable. The 
Council’s consulting electrical engineer, Mr. C. H. Gadsby, had, at 
the committee’s request, prepared an estimate for a more pretentious 
scheme of extensions, amounting to £18,110, but, in view of the fact 
that one of the department’s principal customers (Herbert Morris & 
Bastert, Ltd.), will discontinue taking current from the Corporation 
mains on Oct. 81 next, the borough electrical engineer (Mr. W. H. 
Allen) advises that the smaller scheme will probably suffice for next 
winter. 


Marylebone (London).—At the Council meeting last week the 
Electric Supply Committee reported on the recent interruptions in 
supply. The failure was due to unavoidable accidents. 

The Consulting Engineer (Mr. A. Wright) had informed the Committce 
that the primary cause of the interruptions was the flashing over at the 
commutator of one of the dynamos driven by No. 8 turbine. At a 
conference of engineers that was being held at the actual moment of 
the second failure the manager of the contractors who supplied the 
electrical plant (Messrs. C. A. Parsons & Co.) said the remedy which 
had been discovered for the eleotrical instability of the dynamos was to 
Increase the width of the mica insalation between the copper commu- 
tator strips. Four of the dynamos at the Council's generating station 
had now been altered and the work of altering the remaining four was 

"Ing proceeded with, and Messrs. Parsons are convinced that this 
remedy will prove effective. ; 

Another cause which contributed to the geriousness of the last failure 
was the simultaneous interruptions by the automatic circuit-breakers of 

he supply of all the machines, incla ing the faulty one, whereas it was 
expected that the faulty machine would cut itself out bsfore the current 
from the other machines increased sufficiently to operate their circuit- 


breakers. The comparatively long delay in restarting the service was | 


due to the fact that all the machines үн thus taken off the load, as 
dome time was required for the sinat ig dynamos to slow down suff- 

clently to enable the load to be put or again. He (Mr. Wright) had for 

some time been in communication with the makers of the automatic out- 

outs with a view to ascertaining what steps could be taken to ensure a 

faulty machine cutting itself out some seconds previous to the uninjared 

machines being cut out by their oircuit-breakera by reason of excess load, · 
and the manufacturers of the cut-outs (Messrs. Siemens Bros. & Co.), 

after experimenting for some time, had devised an arrangement, which 

appears satisfactory. In most continuous-current stations supplied by 

slowly revolving armatures the practice has been to abolish the use of 

maximum cut-outs so as to keep the uninjured machines on the circuit, 

even at the risk of burning out their armatures. Mr. Wright did not 
recommend that practice owing to the danger of the resulting increased 

load causing the other machines to flash over, as although the extra 

thickness of the mica would reduce the flashing-over ten ency under 

normal conditions, such flashing over might still.ocour оп a sudden 

abnormal increase of load. It is, therefore, hoped that the device which 

Messrs. Siemens are prepared to instal will prevent the necessity of 

adopting the more heroic method of keeping the machines in commission. 
Pending alteration of all the armatures, and the installation of the new 

cut-outs, Mr. Wright had given instructions for a man to be stationed 

at each turbine at all times of peak load, and to use the thin mica 
commutator machines as rarely as possible. Messrs. Siemens Bros. 

quoted £12 each for the supply and fixing 10 time-limit cut-outs. 


New Publications.—Harper & Bros. are about to publish 
“ Elements of Electric Traction for Motormen and Others,“ by 
L. W. Gant, specially intended for motormen, depot foremen, in- 
spectors, apprentices and others employed on electric tramway 
Systems. . 

he Electrician ” Printing & Publishing Co. will publish shortly 
“ Electric Blasting Apparatus and Explosives, with Special Reference 
to Colliery Practice,” by Wm. Maurice, M. N. Assoc. C. M., A. M. I. E. E.; 
(8s. 6d. net); and Brakes for Tramcars,” by H. M. Sayers, M. I. E. E. 
(3s. 6d. net). мо" 


24 so 


The staff and employés of Worcester Corporation Electricity depart- . 
ment have made a presentation to Mr. F. H. Birrell upon his resignation 
of the poat of mains superintendent. Mr. Расу, one of the oldest employcer, 
made the presentation, consisting of a Worcester poréelain loving cup 
A an ebony plinth. A Worcaster porcelain plaque was presented with 

e cup. t f 


Southampton.—The Council have applied for sanction to a 
зел loan of £17,000 Yor extensions of the electricity generating’ 
plant. es 

The borough electrical engineer (Мг. H. F. Street) states, in a report on 
the charges made for electric current, that when the low rate of 1d. per 
unit for power and heating was offered to ordinary consumers some five 
or six years ago in northern towns it appeared to him that the price would 
cripple those undertakings financially, but the reverse had apparently 
been the case, for ihe use of electricity for power appeared to have 
stimulated the demand for lighting very considerably. The proposed 
cable to the Northam district, which was the centre of the main indus- 
tries of the town of Southampton, would eventually give a considerable 
return, but the price charged must be such as to induce firms to adopt 
electric motors. The new scale of charges was: In any quarter when the 
units consumed are less than 200 B. p., 2d. per unit; 200 H. r. to 250 R. , 
13d. ; 250-300 H.P., ljd.; 800-350 H. p., 14d.; 850 н.р. or upwards, 1d. 


The suggested scale of charges had been adopted in the hope that 


sufficient customers would be obtained to warrant the expenditure of 
laying the proposed cable. 

Southwark (London).—On Wednesday the Works committee 
reported on the renewal by the London Electric Supply Corporation of 
their offer to supply the electric energy required for the public lamps 
E 144. per unit. The committee recommended that no action be 
taken. 

The chairman of the committee (Mr. Attenborough) asked for 
leave to take the recommendation back, but this was ultimately 
refused by 27 votes to 26, and the recommendation of the committee 
adopted. 

Speed of Tramcars.—Lambeth (London) Council object to the 
regulations proposed by the Board of Trade in regard to increasing 
the maximum speed of tramcars in Lambeth from 12 to 16 miles, 
and on curves from 10 to 12 miles &n hour. 


Tramway and Light Railway Statistics.—A return of the 
street and road tramways and light railways of the United Kingdom 
has been issued by the Board of aa oat Un ше осо ы 
capital authorised, paid up and expended, length of line authorised, &c. 
Tho return is to Dec. 81, 1905, for companies and to March 81, 19006, 
for local authorities. mS 


Since 1878 the route length of line opened for tra 
from 269 to 2,240 miles; the capital expended from £4,207,350 to 
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8,177,832; the number of passengers carried from 146,000,000 to 
T 236,000,000 ; and the net Neid from £230,956 to £3,807,415. 
Of the 1,491 miles owned by local authorities, 1,276 miles are 
worked by the authorities themselves, the remaining 215. miles 
being leased to ccmpanies. The route mileage of electric line 
opened is 1,994 miles out of a total of 2,240, against 1,780, out of 
a total of 2,117 last year. The mileage not worked by e'eetric trac- 
tion has further diminished from 337 to 246 miles. There has 
been an increase of one since last year in the number of under- 
takings belonging to local authorities (175 out of 312), and the number 
belonging to other parties has diminished from 146 to 137, seven under- 
takings having been absorbed into those of local authorities. Those local 
authorities who work as well as own their tramway undertakings have 
made a net profit of £2,529,752 on the year, out of which they have 
applied £663,886 towards reduction of capital debt and £205,981 in relief 
of rates, carrying £623,617 to reserve and renewal fund. In the case of 
four local authorities and five companies the returns show an excess of 
working expenditure over gross receipts. The following table gives a 
few totals, ratios and percentages for the last two years of what may be 
called a period of electric traction, in comparison with a typical “ steam " 
period and a typical horse period: — 


| 1905-6. 1904-5. 1898, 1879. 

"m -.——-—. Steam Horse 

| Electric period. period. period. 

Length of route open 2,239-99 | 231678 | 1,06419 | 32127 
miles. miles. miles. miles. 


Total psngrs. carried. 2,236,012,777 2,068,918,926 858,485,542|150,881,515 
Capital exp. per mile 


Uu 


of single track open: | 
Lines and works. £12,122 £11,799 £7,770 £7,840 
Allitems ...... £16,195 | £15,599 | £10,469 £9,877 

Percentage of net re- | 

ceipts to total cap:- i 

tal outlay ........ 6'54 | 6:36 6:88 3'97 
Do. to net capital ; 

outlay* ...... Vans 7:05 | 680  ' Not available. 
Percentage of working | | 

exp. to gross receipts! 64:23 6619 | 76:98 83:81 
Passengers carried per 

route-mile open .. 998,226 977,386 806,703 469,641 
Passengers carried per | 

car-mile.......... 9:16 9:10 9:48 777 
Average fare per pas- | 

SeDger .......... 1:10d., 1:10d.' 1:28d. 1:84d. 
Amount paid in relief | e 

of rates out of pro- | | 

fit3 of undertakings | 

worked by local | | Not 

authorities £205,981 £209,881 ^ Not given. | applicable, 


OE Wo 
, * Eliminating amounts expended on construction or purchase of old 
lines and works now superseded. 

It will be noticed that the capital cost per mile has increased, while at 
the same time the percentage of return on the capital has been raised. 
This increased percentage is due to the fact that the rate of working 
expenditure has fallen and the proportion of passengers carried, both per 
mile and per car, has increased, 


Whitby.— An unopposd inquiry into the Council's application for 
& loan for cable extensions was held last week. 


Wisbech.—The Council have invited the National Electrie Соп. 
struction Co., who propose to erect electricity works in the town, to 


confer with the Council as to the positions of arc lamps for street 
lighting, &c. 


. Woolwich.— The chairman of the Finance committee (Coun- 
cillor T. A. Ingram), in а recent report, states that, so far from 
having a working balance of from £2,000 to £10,000 (as provided 
for in the by-laws), the Council had an overdraft of £60,000. Of 
that sum £12,000 represented capital expenditure on the electricity 
undertaking. 

The accounts of that department were in such a state that neither the 
late nor the present Council could apply for a loan, because they did not 
know on what the money had been spent and could not allocate it to its 
proper account. Wages had not been posted in the right books. The 


only way he could see of clearing off the f : . 
rates of 6d. or 81. in the £. : overdraft was by an increase in 


York.—The Council recently adopted the recommendation of the 
Tramways committee to purchase the undertaking of the city of 
York Tramways Co. for £11,000, and to pay the purchase money 
on July 18, 1909 (the date of the expiration of the company’s lease), 
or within three months after the Corporation shall have obtained 
powers to work the tramways or to reconstruct same as light 
railways. The Council also adopted the committee’s recom- 
mendations to refuse consent to the promoters of the York and 


District Tramways Bill, 1907, for acquiring and extending the 
tramways in the city. 


Dinner.— The third annual staff dinner of the Anchor Cable Co 
Leigh, Lanes, was held on Jan. 12, Mr. H. R. Garrard (works 
manager) in the chair. 25 persons sat down to dinner. 

During the evening letters apologising for absence were read frcm Mr. 


J. О. Callender and Mr. T. Petersen. After dinner songs were rendered 
by members of the staff and a number of toasts were honoured, an 
enjoyable evening being spent. i 

Under the presidency of the general manager (Mr. F. L. Turner) the 
employés of the Yarmouth Corporation tramways department partook of 
their annual dinner at the Royal Aquarium on Tuesday. The chairman 
said he had arranged with the car-shed superintendent (Mr. Pattern) for 
a series of lectures on the electrical equipment of the cars, which had 
proved very interesting and instructive. The chairman of the Tramways 
committee (Ald. F. Arnold) complimented the staff on the successful 
working of the tramways, and said they were hoping soon to extend the 
system to Caister. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


Tenders are invited for the supply, delivery and erection of five 
polyphase generators for water turbine works at Bremen, Germany. 
Each generator should be of about 400 kw. capacity and supply 
three-phase current at 7,000 volts. Particulars of conditions, forms 
of contract, &c., may be obtained from the offices of, Die Bauin. 
spektion für die Unterweserkorrektion, Bremen, for 1m Tenders 
will be received up to noon of Monday, Feb. 18, by Herr Baurat 
Oeltjen, at the Verwaltungsgebüude, Freibezirk, Zimmer No. 105, 
Bremen. Further particulars are given in an advertisement. 


Edinburgh Corporation invite tenders for supply and erection of 
condensing plant at M’Donald-road electricity station. The plant 
is required to condense the exhaust steam from 7,000 H. p. of steam 
plant of the exhaust steam turbine type. Specifications, &c., from 
the engineer (Mr. F. A. Newington), Dewar-place, Edinburgh, after 
28th inst. Specifications and drawings may be seen at (but not 
obtained from) the office of the consulting engineer (Sir Alexander 
Kennedy), 17, Victoria-street, London, S. W. Tenders to the town 
clerk (Mr. Thomas Hunter, W.S.), City Chambers, Edinburgh, by 
Monday, Feb. 18. See also an advertisement. 


Edinburgh Corporation also invite tenders for exhaust steam 
turbines and direct-current generators at the M*Donald.road station. 
The plant required consists of two exhaust steam turbines, each 
direct-coupled to a direct-current generator, each turbine to work 
with the exhaust steam from two high-speed 1,900 1. . p. triple- 
expansion engines. Specifications, &c., from the engineer (Mr. 
F. A. Newington), Dewar-place, Edinburgh. Specifications and 
drawings may be seen at (but not obtained from) the offices of the 
consulting engineer (Sir Alexander Kennedy), 17, Victoria-street, 
London, S.W. Tenders to the town clerk (Mr. Thomas Hunter, 
W.S. City Chambers, Edinburgh, by Monday, Feb. 18. Aa 
advertisement gives further particulara. 


Hammersmith (London) Council invite tenders for supply of 
stores for 12 months, ending March 81, 1903, including arc lamp 
globes, &c., electrical goods, files, firebricks, clay and lime, gauge 
glasses, insulated wires, metals, oilman's goods, packing and joint- 
ing materials, screws, tools and smokeless and other steam coal. 
Forms of tender from the borough electrical engineer (Mr. G. 
Gilbert Bell), Electricity Works, 85, Fulham Palace-road, London, 
W. Tenders to the town clerk (Mr. H. Thompson), Town Hall, 
Hammersmith, W., by 4 p.m. Feb. 6. See als» an advertisement. 


Walthamstow District Council invite tenders for supply, delivery 
and erection of (a) boiler-house plant, comprising water-tube 
boilers, pipe work, economiser, coal.conveying plant and bunkers, 
feed pumps, chimney and fan; (b) engines and dynamos; (c) con- 
densing plant; (d) water purifying and softening plant; (е) switch · 
board extensions. Specifications, &c. (after 28th inst.) from the 
electrical and tramways engineer (Mr. G. R. Spurr), Priory-avenue, 
Walthamstow. 


Tenders to the clerk (Mr. C. Sydney Watson) by 
noon Feb. 8. See also an advertisement. 

Wigan Electrio Light & Tramways committce invite tenders for 
supply and erection of one 750 kw. engine and generator, two water- 
tube boilers, steam and feed water piping, motor feed pipes an 
economisers, exhaust steam and water piping, motor-driven pumps 
and condenser, coal.handling plant and bunkers and tramcar 
jacks. Specifications, &c., from the borough electrical and tram- 
ways engineer (Mr. Jas. Slevin), Bradford.plece, Wigan. Tenders 
to the town clerk (Mr. Harold Jevons) by Feb. 11. See also an 
advertisement. 


Salford Electricity committee invite tenders for supply, delivery 
and erection at their generating station, Frederick-road, P endleton, 
of a motor for driving a 150 kw. alternator. Specifications, &c., 
from the Borough Electrical Engineer, Frederick-road, Pendleton. 
Tenders to the town clerk (Mr. L. C. Evans) on or before Saturday, 
Feb. 9. See also an advertisement. 


Bel ast Tramways and Electrieity committee invite tenders е 
pillars, superheater, mechanical stokers, economisers, pump x я 
pipework. Specifications from the city electrical engineer, ^7" 
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Vietor A. H. M'Cowen. Tenders to the town clerk (Sir Samuel 
Black), City Hall, Belfast, by 11 a.m. Monday, Feb. 11. See also 


&n advertisement. 


Darlington Corporation invite tenders by noon Feb. 8 for a 


500 kw. steam generating set. 

Leith Corporation invite tenders by Feb. 6 for a 600 kw. steam 
dynamo and a water-tube boiler. 

The Midland Railway Northern Counties committee, B .lfust, 
want tenders by Feb. б for 12 months’ supply of stores, including 


telegraph ironwork, batteries, &o., signal wire, ironmongery, iron 
and steel castings, iron tubing, brass, copper and tin, oils, paints, &c. 


ош of tender from the Stores Superintendent, York-road station, 
elfast. 


urne Corporation invite tenders for supply and erection of 


` Eastbo 

one 750kw.steam turbo-alternator and condensing plant. Ten. 

5 to the Town Clerk, Town Hall, Eastbourne, by noon on 
*eb. 11. 


London County Council want tenders by 10 a m. Feb. 12 for 
construction of tramways for the conduit system from Tooting to 


Peckham, and for reconstruction of other tramways. Forms of 


tender from County Hall, Spring.gardens, S. W. 


Rathmines and Rathgar (Dublin) Council want tenders by 10 a.m , 
Jan. 30, for 12 months’ supply of incandescent Jamps, arc-lamp 


carbons, coal, &с. Forms of tender from the Town Hall, Rathmines, | 


The National Electrio Construction Co. (Ltd.), Queen Anne's. 
chambers, Westminster, S. W., require tenders for supply of about 
970 tramway poles, brackets, &c., for the Rhondda Valley tramways. 


required to qualify tender. The conditions of contract (in Portuguese) 
may be seen at the Board of Trade offices, 78, Basinghall-street, 
London, E.C. 

The “ Madrid Gazette” of Jan. 12 contains a notice inviting 
tenders, which will be opened on March 16 at the Directorate 
General of Public Works, for a concession for an electric tramway 
from Baeza to El Santuario de la Yedra, province of Jaén. An 


over other tenderers. A deposit of about £73 is required to qualify 
tenders. Local representation is necessary. 


The “ Madrid Gazette " for Jan. 19 notifies applications by Don 
J. O'Donnell y Vargas, Duque de Tetuán, for the concession for an 
electric tramway between Rabade and Ribades, province of Lugo ; 
and by Don José Sabadell y Giol for the concession for an electric 
tramway in Barcelona. Tenders by other applicants by Feb. 19 to 
the Directorate General of Public Works, Madrid, accompanied by 


plans and guarantees, 


TENDEBS RECEIVED AND ACOBPTED. 
The following tenders have been received by London County 
Council for roadwork and platelaying of tramways in Holloway- 
road, Hackney-road, City-road, and Bow.road :— 


Dick, Kerr & Co. (veccpted) $893,116 | W. Manders ............ £106,093 
Brit. Elec. Equipment Co. 190,000 | R. W. Blackwell & Co..... 104,314 
Wm. Griffiths & Coo. 114,506 | John Mowlem & Co....... 102.989 
J. G. White & COo . 108,324 


Walsall Council have accepted the following tenders :— 

Stewarts & Lloyds, steam pipes, £98. 15s. ; British Thomson Houston 
Co., forged steel G. E. Pinions ; Magnolia Anti. Friotion Metal Oo., bear- 
ing metal ; H. Peace & Co., trolley wheels ; Docker Bros., varnishes and 
gold size ; Womersley & Son, motor grease, cleaning cloths and metal 
polish; A. Hess & Bros, and T. H. Newsome & Co., oils; and G. Miles, 
wood blocks, | 

West Наш Corporation have placed an order with the General 
Electric Co. to convert a second of the existing 600 kw. Ferranti sets 
at the generating station to a "^ two-phase " set for £827, being an 
increase of £22 upon their contract for converting the first set. | 

West Ham Corporation will avail themselves of the option un der their 
contract with Messrs. Willans & Robinson toorder а second turbo-gererator, 
128 order being subjeot to the sanctioning of a loan for the estimated cost 

300). 

The offer of Bolckow, Vaughan & Co. to supply t he bull-headed 
rails for the Hollowa car shed at 21,518. 103. 6d. has been accepted 
by London County Council. 


The Metropolitan Asylums Board have placed an order with 
Evershed & Vignoles at £17 for a testing set for localising faults in 
the electrical installation of the Western hospital. 

Marylebone London Council have placed an order with Siemens 


Bros. Dynamo Works (Ltd.) for supply of 10 time-limit cutouts 
at £12 each. 


An order has been placed with Johnson & Phillips for cables and 
boxes for the coaling jetty, Southampton. 

Kingston. on- Thames Council have accepted the tender of Prest. 
wich & Burt for wiring the new public schools at £165. 


Radcliffe Council have accepted the tender of Callen der's Co. for 
traction feeder cables. 


High Wycombe Council have accepted the tender of the local 
electric light company for the supply of lamp shades and 190 lamps. 


Yarmouth Guardians have accepted the tender of Gray & Palmer 


BUSINESS NOTIOES. 

Messrs. Davidson & Co., of Belfast, announce that, owing to in- 
creasing requirements of their business in Scotland, they have taken 
larger and more commodious offices in Glasgow. After Feb. 1 the 
address of this branch office will be 58, Bothwell- street. 

After Feb. 1 the address of the Allgemeine Elektricitiits Gesell- 
schaft (A.E.G. Foreign Department) will be 605-6, Caxton House, 


business should be addressed. The address of the A.E.G. Electrical 


BANKRUPTOIBS, LIQUIDATIONS, &c. 

Claims against John E. Austin, formerly electrical engineer, 40, 
Upper Baker-street, and 27, George-street, Portman - square, London, 
ne to Mr. E. L. Hough, Bankruptcy-buildings, London, W.C., by 
Fe b. 2. 

Winding-up Petition.— The petition of Mr. T. B. Farrington, 
civil engineer, Trinity-chambers, Llandudno, for the winding-up of 
the Llanrwst Electricity Suppl „Со. (Ltd.) will be heard at the Court 
House, Bla: nau Festiniog on Feb. 7. 


— 

Sales by Auction. — Messers. Wheatley Kirk, Price & Co. will 
includ: in their auction sale of the extensive stock of Benham & 
Froud,Ltd. (in liquidation), Chandos House, 22, Store-street, Totten. 

am Court-road, London, W.C., on Friday, Feb. 8, at 11 a.m., tho 
entire stock of electrical fittings in hanimered iron, copper and 
krass, including electroliers for one up to five lights, lanterns, 
pendant’, brackets, standard and pillar table lamps of various 
designs, shades and fittings, бс. Catalogues from the auctioneers, 
46, Watling-street, London, E.C. 


Mr. T. H. Richardson has been instructed by Messrs, Carpenter 
& Mayfield (who are giving up business) to sell by auction at 
the Mart, Ilkeston, on Wednesday and Thursday, Jan. 30 and 
81, the stock-in-trade of a firm of electrical and mechanical 
engineers, including dynamos, motors, motor starters, fans, cables, 
conduit, batteries, instruments, lamps, &c., aud a large quantity 
of electrical accessories, and some engineers’ tools, stores, shop 
fixtures, &c. Catalogues may be obtained from the auctioneer, the 
Mart, Ilkeston. Further particulars are given in an advertisement. 


Works for Sale. —Messrs. W. H. Shepherd & Son, 44, Brazennose- 
street, Manchester, have for sale some conveniently-situated works 
including & five-storey building (79 ft. by 834. 6 in.), а three-storey 
building (59 ft. by 30 ft. 6in.) and several sheds, storehouses, &. 
See an advertisement. 

Plant Wanted.—A steam dynamo is wanted, 150 lb. steam pres- 
sure enclosed vertical high-speed engine, direct-coupled to a dynamo, 
compound wound for 500-550 volts. Offers to Engineer, Verulam 
House, Yelverton-road, Bournemouth. See an advertisement. 


OATALOGUES, &c. 


Water Softeners.—The subject of water-softening plant now 
receives considerable attention at the hands of supply station engi- 
neers, mainly because its importance is emphasised by specialists 
in plant intended for water purification. Mr. William Boby, of 
Salisbury House, London Wall, E.C., has just issued his catalogue 
No. 88, in which a further exposition is made of the value of water. 
softening plant in general, and of the Simplex water softener in 
particular. The booklet is illustrated with well prepared photo- 
graphs and drawings, and should prove instructive reading to every 
central station engineer. The list of users of this class of . 
out in Mr. Boby's booklet includes a very large number of elec- 
tricity supply and power undertakings. | | 

Safety Stop Valves. — James Baldwin & Co., of Keighley, 
send us particulars of their special" Water Hammer ney dida 
valve, which they claim obviates the possibility of accidents throug 

ursting of steam valves. | "d 
a а Instruments.—List DI issued by the Moston C 
trical Instrument Co., Audrey House, Ely-place, London, E.C., 


one ofthe handsomest of the numerous trade publications which have 
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recently reached us. The cover bears а tasteful design in brown 
and gold, in the centre of which is an illustration of the company's 
portable multimeter. This is a new form of instrument, possessing 
a wide range for the measurement of electrical quantities. It will 
accurately serve the purpose of a d.c. voltmeter, milli-voltmeter, 
ammeter, mill-ammeter, ohmmeter, ground conductor, and Wheat- 
stone bridge. 

Rust Preventives.—W. H. Palfreyman & Co., Goree Piazzas, 
Liverpool, make a speciality of a rust preventive for engines and 
machinery which has, we understand, been in use for the past 20 
years. Particulars and prices of these are given in a pamphlet 
which has just reached us. The same firm supply a hydro-car- 
bonated bone-black. 


- Electric Drills.—From a leaflet just issued by the Armorduct 
Mfg. Co., Farringdon-avenue, London, E.C., we gather that 


"LrrrLE HUSTLER” BENCH Өн NoER. 


the company have been doing a very extensive business with 
the “ Little Hustler auxiliary machine tools since their introduc- 
tion here two years ago The range of tools includes variable speed 
breast drills, hand and bench grinders, and variable speed angle 
post and bench drills. The machines are made for polyphase and 
direct-current circuits. We illustrate one of the bench grinders 
supplied in this series. These machines are all arranged with a 


flexible cord for supply from a lamp-holder circuit. 


Motor Cenvertors.—A handsome list describing these machines 
has been issued by Bruce Peebles & Co., 1, London Wall-buildings, 
London, E.C., and includes several typical examples of large units. 
The pamphlet givesa complete technical description of the operation 
and characteristics of the machines. We shall take another occasion 
to refer in grcater detail to the pamphlet and the machines des- 
cribed therein. | 

Ignition Apparatus.— John C. Fuller & Son, Wick-lane, London, 
E., have rcady a neatly printed leaflet illustrating & good range of 
accumulator and magnetic ignition specialities.” 


` Searchlights.—Types K. L. and М. J. searchlights and projectors 

for direct current are described, illustrated and priced in list No. 1,871 
just issued by the Union Electric Co, Park-street, Southwark, S. E 
We learn that soveral improvements in the details of these instru- 
ments have been introduced. | | 


Steel Tunks.—Gibson Bros. (Ltd.), of Dibdale Works, Dudley, 
Worcester, send us list (O) containing particulars of their pressed 
steel tanks, troughing pipes and chimneys. 

Electric Light Wires.—A. useful pamphlet, containing tables and 
a conductor chart, has been issued by Hooper's Telegraph & India 
Rubber Works Co., 81, Lombard-street, London, Е.С. 


Transformer Specialitics.—A leaflet containing illustrations of 
the main specialities of W. E. Burnand & Co., Lowfield Works, 
Sheffield, is just to hand. It contains some good illustrations of 
Burnand transformers, power regulators and induction motors. 


Telephones, —The National Telephone Co.'s sales catalogue 
(Section 2) is a considerable volume devoted to almost every type 
of telephone and telephone accessory. From the same company we 
have also received catalogue (Section 7) dealing with electric mains, 
tell tale clocks, and hot air engines. AE 
_ Ignition Regulators.—Considerable difficulty has been experienced 
in starting the aie of motor vehicles fitted with magneto igni- 
tion, more especially those fitted with the low-tension type. L. E. 
Wilson & Co., 20, Cross-street, Manchester, have produced what 
they term the “ Wilson-Birtill " Twin Ignition Regulator, which 
obviates this starting difficulty, and also gives the driver greater 
control over the ignition. The system is the combination of a low- 
tension magneto and accumulator, and the necessary switches are 
conveniently arranged on the dashboard to facilitate handling. A 


circular issued by the firm gives full details of the advantages of this 
regulator. 


Steam Fittings. A well-produced catalogue of steam fittings is 
to hand from Thomas Noakes & Sons, Osborn-place, Brick-lane, 
London, E. This is a publication of over 120 pages, and contains 
numerous illustrations and ргїс`в of the main specialities of the 


firm, which include gauge cock , inject al : 
steam traps, &c. gaug 8, Injectors, valves, pump fittings, 


2 CALENDARS. | 

Mavor & Coulson.—The calendar issued by Mavor & Coulson, 
Mile End, Glasgow, contains a batch of bold tear-off sheets, above 
which is an illustration of their Pick-quick coal cutter, driven by а 
three-phase motor. 

Nalder Bros. & Thompson.—A uselul tear-off card calendar has 
been sent by this firm, similar to the calendar published by them 
last year. 


North Eastern Railway.—The commercial agent of the North 
Eastern Railway Co. at York has forwarded us a copy of a hand. 
some wall calendar, which presents a list of the principal towns 
served by the company. The back of the card displays a very clear 
map of all the railway connections. 


Exports of Electrical Goods and Apparatus.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery which 
is not separately specified) from Jan. 16 to 22, with the ports of desti- 
nation :— | 

Africa— Alexandria, £26; Cape Town, £412; Delagoa Bay, £15; 
Durban, £1,278; Port Elizabeth, £522 ; Port Said, £20; Port Sadan, 
£300. Argentina—Buenos Ayres, £590 (in tluding £49 telegraph material). 
Australasia—Adelaide, £46; Auckland, £59; Christchurch, £1,217; 
Hobart, £15; Lyttleton, £27; Melbourne, £270; Otago Harboar, £136 
(including £125 telegraph cable); Perth, £1,425 ; Sydney, £2,333; Wel- 
lington, £30.  Belgium—Ostend, £77. Brazil—Bahia, £2,389; Rio 
Janeiro, £3,587 (including £3,383 telegraph material), British Guiana— 
Berbice, £38; Demerara, £8. Canada—Montreal, £87. Chili—Anto- 
fagasta, £208 (telegraph material). China—Hankow, £101; Foochow, 
£480 (telegraph material); Shanghai, £854; Tientsin, £108. Cuba — 
£266 (telegraph cable). Denmark—Copenhagen, £213. ^ Ecuador— 
а £100 (telegraph material. Germany—Stettin, £73 (tele- 
graph cable). Gibraltar, £30. . Guatemala—Antigua, £19. Holland 
Amsterdam, £150 ; Rotterdam, £1,321 (inoluding £979 telegraph cable). 
India—Bombay, £627; Calcutta, £3,924 (monding £127 telegraph 
„ Madras, £421 (including £411 telegraph material). Jtaly— 
Genoa, £286. . Japan—Moji, £330; Tokyo, £498; Yokohama, £4,134, 
Norway—Christiania, £62. Peru—Callao, £40 (telegraph material). 
Port Swettenham, £158. Portugal—Oporto, £205. Russia—St. Peters- 
burg, £42 (telegraph material), Siam, £158. Straits Settlements— 
Penang, £252; Singapore, £505. Surinam, £40. Uruguay—Monte 
Video, £103 (inclading £45 telegra ph material). Total £28,265, against 
£43,792 in the corresponding week last year (Jan. 17 to 23). 


— — — — 3 


PATENT RECORD. 


| APPLICATIONS FOR PATENTS. | 
Мота. — The undermentioned Applications (except those marked t) are not 
open to public inspection until after acceptance of Complete Specifications, 
Those marked t are open for inspection 12 months after the date attached to 
them, if they have not been published previously in the ordinary courte. 
Names within parentheses are those of communicators of inventions. When 
Complete Specification accompanies application, an asterisk is affized. 


December 14, 1906. | 
28,600 & 28,601 Вкск & рестасне BECK-BoGENLAMPEN (G. u. B. H.) Proc:es 
and device in connection with arc lamps with supported electrodes 
28,602 PouLsEN. Wireless telegraphy. (Date applied for, 15/12/05.)*t 
28,605 HowoRTH. (Aktiebolaget de Lavals Angturbin, Sweden.) Steam 
or gas turbines. | 


December 16, 1906. 

28,617 CowPER-Cores. Storage batteries. 

28,628 CLARK & VLASTO. Electric switches. А 
28,651 Солк. Apparatus for indicating the meguitude of torque in 


shafting. 

28,669 PaALous & NaTHAN. Electric horns for 
applied for, 19/6/06.)* t 

28,671 В.Т.-Н. Co. (A.E.G, Germany.) Sigoalliug 


apparatus. А 
28,675 KiLBURN. (Georgiade, Roumania.) Electrically-opera'ed railway 
coupling apparatus. 
28,680 Stearn & TorHam. Incandescent lamps. | 
28,682 BETTEBRIDGR. Electrical contact clips or terminals. 
28,714 Parsons & SH)rt. Machines for shaping turbine blades. 


Dece nber 17, 1906. 
28,724 Ошукв. Mechanical ears for carrying overhead cables. 
28,759 BABB, CHAPMAN & Сосквнотт. Electric braking. -— 
28,751 Ногвотр. Turbine with single, double or series of turbines 10 
unison.* 
28,758 BoEHM. Incandescent lamps. | ; lus 
28,775 DEUTSCHE GascLÜHLICHT A.-G. (AUERGESELLSCHAFT). aa MO 
for producing metallic incandescence bodies. (Date appplied for, 


27/3/06.)"+ 
December 18, 1906. 

819 HzNGLER. E'ectric illuminating apparatus. 
830 Haywoop & McKENziE & HOLLAND. Electric 

deflection contact makers. 
832 RicHMOND & Co. & Мвасәск. Electric hoista. 
855 Ross. Illuminated indicators. 
28,838 Forster & SEACOMBE, Door and till electrio alarm contact. 


motor vehicles. (Date 


systems and 


28 treadles or rail 
28, | 
28, 


2 


28,843 Acknorp. Electrically igniti 
28,846 CROSSLEY & JACKSON. Electric ignition. 
28,848 & 28,849 NEELEY. Automatic regulator for dynamos.* . 
28,865 HANMAN. Couplings and fittings for conduits and casing, 


nourred, on account of more 
members of the staff coming home on leave than in the corresponding 
od. Our contributions towards the expenses of other companies’ 


£4,000, owing to a more rapid system of working the cables b the West 
Coast route, and to the laying of a new cable between Portheurnow-Fayal 


attending maintenance of cables are about £8,000 more than in the 
corresponding half. year. This item of expenditure is, for obvious 


28,905 JoumsoN. Devices for severing metals, 
28,922 Bat. Intercommunication telephones and switches, 


SPECIFICATIONS PUBLISHED. 
1905 SPECIFICATIONS. 
24,0614 Bevis & Амаогр. Arc lampe. (Date applied for, 22/11/05.) 
25,112 Bow & PHELPS. Vacuum tube, 
25,512 В.Т.-Н. Co. (ОЕ. Co., U.S.) Controlling apparatus for electric 


circuits. ; 3 
: HBONE & F ; Automati ae : expenditure of longer lengths of cable than in those effected in tha 
25,025 R in V ч ошай electric signalling apparatus Corresponding period of 1905. The amount earned for charter of our 


25,754 Вот. (Lori & Solari.) Telegraphy. 
25,858 LAKE. (American Steel & Wire Co.) Rail bonde. | 
26,091 B.T..H. Со (G.E, C», U.S.) Alternating-current dynamo 


machines. 
26,187 J. STONE & Co. & DARKER. Controlling electric lights in railway 


carriage, 2 
26,813 AsHCROFT. Electrolysis of metallic compounds or ores. 
27,002 BLoxaM. (Lux.) Electric lamp filaments from tungt ten or 

molybdenum or an alloy thereof. | 


| 1805 SPEorFICATIONS. 
132 PETTIT. Electric furnaces. ' І 
1,116 B.T.-H. Co. (G. E. Co., U. S.) vapour electric apparatus. 
1,727 Wess. Automatic indicator for showing blown fuses. 
2,761 SIMMONS. Rotary distributing contacts for electrical ignition: 
5,258 Bevis & Coates. Electrical ignition apparatus. 
3,471 Sayer. E'ectrically regulating the running of vehicles, 
5,630 FD. Neutral relay for use in duplex and quadruplex telegraphy. 
4,950 Oainvy & Davsow. Speed-regulating and Steering apparatus for 
electric vehicles. | 
5,508 Brown. Facilitating the erection of telegraph poles, 
6,217 PóvrsmN. Methods of signalling in wireless telegraphy. | 
7,819 BERTALOT (Bonino). Dark lanterns for use With incandeecent lamps. 
8,075 FELLMAN & MALIN. Elastic fluid rotary motor. 
8,5431 Warwick MACHINERY Cc. (G.E. Co.). Buckets for elastic fluid 
turbine». 
9,020 Btoxau (Lux) Filaments of tungsten or molybdenum. 
12,492 Harr. Controllers for electric motors. (Date applied for, 12/6/05.) 
12,748 Krrskx. Telegraphy. 
12,895 Harris. Starters for electromotors. 
15,069 SCHUSTER & Asr. Winding of electrom gnetic clutch>s. 
13,903 Srevans. Working and control for petrol electric and elestric cars. 
15,9946 Sauvé & R. BBINS. Induction coils. 
20,730 Tgox as. Vapour electric lama. (Date applied for, 27/9/05.) 


meet the demands of our customers and the public. Before we can be 
placed in the same position as that existing previous to the reductions 
referred to, it is not only necessary for the volume of traftic to develop 
to sush an extent that it will produce the same revenue as that prior to 
the reduction, but it must grow to a figure which will also cover the 


have referred were made, the relative cost per word of handling the 
traffic has practically remained at the same figure--that ig to say, the 
increase in ss working expenses is in the same ratio to the number of 


have now come to an atrangemieht which may be considered satisfactory, 
^ question for вото years to вое unless any 
drastio alteration is made in the inoome.tax law. Ab ia. renault af this 


adjustment we ha ve obtained a refund of some £22,000 in respect of the 
three years ended April 5, 1906. As this refund was in respect of back 


21,472 Van Rapzx & Ковічвох. Вайегі, н. 


COMPANIES’ MEETINGS AND REPORTS. 
Eastern Telegraph Co. (Ltd.) 


The sixty-ninth half-yearly general meting of this company was held 
on Wednesday at Electra House under the presid^noy of Sir Joux Wore 
Barry, K.C.B. f 

The SECRETARY (Mr. A. R. Hardie) having read the notice convening 
the meetin А 

The CHAIRMAN said: Before moving the customary resolution for the 
&doption of the report and accounts, I will, as usual, offer a few remarks 
upon the more important items contained therein. The gross revenue 


owing to the great increase of work entailed by the extension of traffic 
arrangements with ip шшен administrations and other telegraph 

: oulty of receiving accoants from different parts 
of the world in time for their being checked and embodied in the accounts 


fully with the reductions which had taken place in the traffic receipts 
with India, China and Japan, Egypt and South Africa. These branches 


general reserve fund this half Jear, but have carried the balance of 
£117,090 forward to next account when the question of a suitable con. 


during the half-year which we are now considering. I am, however, | tribution to the general reserve fund will be decided on. I now move the 


Pleased to recor some improvement in the receipts from traffic with 
India, and the E tian receipts for the last quarter of 1906 have shown 


an increase over the revenue before the reduction of rates, The cessation | son-Pender, K.C,M. G.) sesonded the motion. 


No stockholder rising, the Chsirman declared the motion carried 
unanimously. 

The retiring directora, Lord Pirrie and the Marquess of Tweeddale, K. T., 
were then re-elected directors of the company, acd the retiring auditors, 
Messrs, Daloitte, Plender, Griffiths & Co. and Messrs. Welton, Jones & 
Co. were reappointed auditors for the ensuing year. | 

A vote of thanks to the chairman and directors for their management 
of the company's affairs during the past half-year was then carried 
unanimously, and the chairman having replied,the proceedings terminated. 


CITY & SOUTH LONDON RAILWAY CO.—The report of the direo- 
tors for the half-year to Dec. 31 amounted to £77,121. 17a. 4d., and 
the cost of working £35,736, 2s. 9d., leaving a profit of £41,385. 14s. 7d. 
Inclusive of the balance forward, net revenue shows an aggregate total 
of £46,330. 12s. 5d. After making provision for debenture interest 
and transfer to the renewal fund of £1,500, & balance remains available 
for dividend of £33,571. 7s. 4d. The directora recommend that the full 
dividend of 5 per cent. per annum be paid on the preference stocks, and 


urning to the expenditure side of the account, it will be seen that the 

l expenses for the half-year amounted to £258,200, against, for 
the Corresponding period to Sept. 80, 1905, £281,200, or an inorease of 
22,000. Ok this increase, about £9,000 is due to the augmentation of 
the staff abroad, rendered necessary owing to the larger volume of work 
to be handled, to the automatic increases in the salaries, and to the fact 


588 THE ELECTRICIAN, JANUARY 25, 1907. 


—  — 2 ———————————M— ÀM——————————— —ODOAut&—É 
—— —( œmnſH:—‚——rv5ĩr30 . .—— — . . Ü .iiðib —5ir— —Üĩ..—. ³ —— — —¼ʃĩ — —— Lt — —L—iA: ——vti:ͤ ½ 


that a dividend at the rate of 2 per cent. be paid on the consolidated 
ordinary stock for the half-year, leaving £2,521. 78. 4d. to be carried 
forward. The number of passengers (exclusive of season ticket holders) 
carried during the half-year was 9,104,293, compared with 8,607,486 in the 
corresponding period last year. The proposed dividend on the ordinary 
stock at the rate of 2 per cent, compares with 12 for the corresponding 
period last year. The average dividend for 1906 is thus £2. 2s. 6d. per 
cent. The progress made by the contractors with the Euston extension 
has been very satisfactory. The electric equipment, the lifts and the 
new rolling stock are also well advanced, and it is anticipated that the 
extension will be opened for traffic soma time in March. The important 
work of the Stockwell sidings is nearly completed. These sidings will 
afford additional facilities for dealing with the increased traffic resulting 
from the opening of the Euston extension. The subway communication 
at the company’s Elephant and Castle station with that of the Baker 
Street & Waterloo Co. was opened on Aug. 10, and the advantages of 
this connection have been increasingly appreciated by the travelling 
public. Negotiations are in progress for through bookings between the 
company’s system and suburban stations of the London & North-Western 
Railway, Midland Railway and Great Northern Railway, also with the 
Great Northern, Piccadilly & Brompton and the Charing Cross, Euston 
and Hampstead Railways. The public issue of £150,000 5 per cent. 
preference stock, 1903, was well over-subscribed, one-third of the amount 
being applied for and allotted to existing stockholders. The issue of 
further capital to meet the requirements for completing and equipping 
the Eustonextension and the sidings at Stockwell is receiving consideration. 


DIRECT UNITED STATES CABLE CO. (LTD.)— The report of the directors 
for the six months ended Dec. 31 last shows that the half-year's revenue, 
after deducting out-payments, amounted to £60,379. 12». 4d., compared 
with £56,353. 2s. 1d. for the corresponding period of 1906, a difference of 
£4,026. 10s. 3d. in favour of the past half-year. Working and other 
expenses for the same period, including income tax but exclusive of cost of 
cable maintenance, amounted to £25.380. 10s. 2d., leaving £34,999. 2а. 2d. 
as net profit, and making, with £6,316. 12s. 114. brought forward from 
the previous half-year, £41,315. 15s. 1d. For the corresponding period of 
1905 the working expenses and other payments amounted to £23,299.5s.8d. 
Interim dividends of 4s, per share for the quarters ended Sept. 30 and 
Dec. 31 (together amounting ‘to £24,284) have been declared, and the 
balance of £17,031. 15s. 1d. on revenue account is carried forward. The 
reserve fund has been debited with £2,805. 4s. for cost of cable main- 
tenance, and after being credited with interest on investments and profit 
on sale of securities, the balance amounts to £509,995. 4s. 7d. 


METROPOLITAN RAILWAY CO.— The total receipts for the half-year 
ended Dec. 31 (deducting proportion of revenue of City lines and exten- 
sions) was £343,875. 16s. 4d., and the expenses £197,878. 15s., leaving 
£116,002. 1s. 4d. The receipts show a decrease of £100,467. 14s. 6d., 
and the expenses a decrease of £17,077. 15s. 3d. compared with the 
corresponding half-year of 1905. After providing for debenture interest 
and other fixed charges and preference dividend, the balance available 
for dividend on the ordinary stock is £20,152. 88. 9d, and the directors 
recommend a dividend for the past half-year at the rate of 108. per cent., 
carrying forward £5,822. 0s. 8d. The falling off in revenue is due partly 
to diversion of part of G. C. Co.’s traffic from the Metropolitan system 
and partly to increased competition of motor omnibuses. Considerable 
progress has been made during the half-year with the scheme of electri- 
ficaticn, and it is now practically completed. All trains passing through 
the tunnel section of the line north of Baker-street are worked by elec- 
tricity. The Hammersmith and City and Addison-road services are now 
worked by electric trains, and the whole of the passenger trains on the 
Inner Circle are so worked, with the exception of a few between Praed- 
street Junction aud Aldgate belonging to the G.W. Co., which will 
shortly be worked by electricity. Experiments are being made with a 
system of automatic signalling, which, if successful, will admit of more 
trains being worked over the Inner Circle than has been possible under 
the old arrangements. The competition of motor omnibuses continues 
to make an appreciable difference in the company's traffic, particularly 
on the St. John's Wood line. Plans have been prepared and arrange- 
ments made for extensive alterations at Baker-street station, including 
the connecting up of St. John's Wood line with the Inner Circle, in order 
to admit of & through service of trains being worked between the 
stations north of Baker-street and the City. 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


NEW COMPANIES. 
SOUTH AMERICAN RAILWAY CONSTRUCTION CO. (LTD.) (91,731.— 
Reg. Jan. 19, capital £101,000 in 100,000 “ A " shares of £1 each and 20,000 
"В shares of 18. each, to construct, lease or acquire, develop and control 
railways, tramways, electrical and other works, in South America or 
elsewhere, &3. Reg. Office, 17, Gracechurch street, London, Е.С. 


WASTE HEAT & GAS ELECTRICAL GENERATING STATIONS (LTD.) 
( 91.738. )— Кеб. Jan. 19, capital £100,000 in £1 shares, to generate, store, 
ransmit, purchase, supply and distribute eleotrical and other energy for 
power, &c., to construct electricity supply, telephone, telegraph and other 
works, railways and tramways, to apply for or procure the transfer of 
Acts of Parliament, provisional ordere, &c., to carry on the business of 
electrical and general engineers, gas and coke manufacturers, dealers in 
electrical and other machinery and rolling stock, utilisers of and dealers 
in waste products of and gases and waste heat from any works, Хо, 


STATUTORY RETURNS. 

AMALGAMATED DRY BATTERIES CO. (LTD.)—In return to Dec. 28 
capital is £20,000 in £1 shares, all of which have been taken up. El per 
share has been called up on 5,000 and £5,000 has been received. 15,000 
shares are considered ag fully paid. Mortgages and charges, nil. 

BRITISH ‘‘ EVER READY'' ELECTRICAL CO. (LTD.)—Return to Jan. 
2 gives capital as £3,000 in £1 shares, all of which have been taken up 
and paid for in full, Mortgages and charges, £6,000. 


BURMAH TRAMWAYS CONSTRUCTION CO. (LTD.)—Return to Dec. 31 
gives capital as £50,000 in £10 shares, all of which have been taken up. 
£10 per share has been called up on 4,000 and £40,000 has been re. 
ceived. 1,000 shares are considered as fully paid. Mortgages and 
charges, nil. 

LT.E. ELECTRIC CO. (LTD.)—Return to Nov. 20 gives capital as £5,000 
in £1 shares, of which 257 have been taken up and paid for in full. Mort- 
gages and charges, nil. 

MODERN TRAFFIC DEVELOPMENT CORPN. (LTD. (91,692.)—Reg. 
Jan. 17, capital £1,000 in £1 shares, to carry on and exploit any method 
of propulsion by mechanical means on, under or over land or sea, aud to 
carry on the business of carriers, contractors, meter dealers and manufac. 
turers, engineers, &с. E. A. Locock is the first director. Reg. office, 14 
and 15, Bedford-chambers, Covent Garden, W. C. 


SUPPLIERS’ CONSTRUCTION CO. 5 capital in return to Jan. 2 
is £350,000 in £10 shares, all of which have been taken up and paid for 
in full. Mortgages and charges, nil. 


WALSALL ELECTRICAL CO. (LTD.)—In return to Dec. 6 capital is 
£25,000 in £1 shares, of which 12,000 ordinary and 4,380 preference have 
been taken up. £1 per share has been called up on 10,000 ordinary aud 
4,380 preference and £14,880 has been received. 2,000 ordinary are 
considered as fully paid. Mortgages aud charges, nil. 


MORTGAGES AND CHARGES. 

KUETTNER, MACDONELL & COOKSON (LTD.)—A debenture for 
£833. 6s. 8d., dated Jan. 16, 1907, charged on company's undertaking and 
property, present and future, including uncalled capital, subject to two 

ebentures securing £750 and £1,000 respectively, has been registered. 
Holder, B. Cookson. 

MAXIM ELECTRICAL CO. (LTD.)—Issue on Jan. 10 of £2,200 5 per cent. 
debentures, part of series created by resolations of May 16 and Nov. 29, 
1906, to secure £15,000, charged on company’s undertaking and property, 
present and future, including uncalled capital. No trustees. Previously 
issued of same series, £9,000. 
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CITY NOTES. 
—— 


MEMORANDA (Jan. 24).—Bank rate 5 per cent. (since Jan. 17, 1907). 
Price of silver 31$d.—313d. per os. Consols 87;—88 for money, 
87—871 for account; 24 per cent. annuities 854—806. Oonsols Pay 
Day, Feb. 4; Stocks and Shares Continuation Days, Jan. 29 and Feb. 
12; Ticket Days, Jan. 30 and Feb. 13 ; Pay Days, Jan. 31 and Feb. 14; 
Mining Share Carry-over Day, Jan. 28. 


CENTRAL LONDON RAILWAY CO.— The directors have declared divi- 
dends of 4 per cent. on the ordinary and preference stock for tho half-year 
ended Dec. 31, and 4 per cent. on the deferred stock for the year. £10,000 
is added to reserve and £14,608 carried forward. 


ELECTRICAL DEVELOPMENT CO. OF ONTARIO (LTD )—This company 
recently started their second unit of plant, of 12,500 н.р. The Toronto 
Electric Light Co. and the Toronto Railway Co. are taking 2,500 and 
6,000 н.р. respectively from the company. | 

GREAT EASTERN RAILWAY СО.—-1п the report for the past half-year it 
is stated that £53,445 has been spent on the electric power house at 
Stratford. The total estimated cost is £120,000, and the station will 
supply electricity for lighting the Liverpool-street station and hotel, as 
well as several of the suburban stations, the goods depots and the work- 
shops at Stratford; also the power for driving the maehiuery in the loco- 
motive, carriage and waggon shops at Stratford. 


LIVERPOOL OVERHEAD RAILWAY 00.—The accounts for the past 
half-year show an available balance of £8,598. 33. 6d. The directors 
recommend a dividend at the rate of 5 per cent. on the 1100 preference 
shares and a full year's dividend of 5 per cent. on the (1900) preference 
shares. The balance carried forward is £4,246. 93. 6d., against 
23,784. 78. 4d. 


MONTREAL LIGHT, HEAT & POWER CO.—The directors have declared 
a dividend at the rate of 5 per cant. for the quarter ending 31st inst. 


NEW SOUTH WALES TRAMWAYS.—The revenue of the New South 
Wales tramways for the December quarter was £282,517, compared with 
£212,456, and the expenditure £196,099, against £182,355. 

STOCK EXCHANGE NOTICES.— The Stock Exchange committee have 
ordered & further issue of 20,000 £5 fully-paid ordinary shares of the 
United River Plate Telephone Co. (Ltd.) to be quoted. The committes 
have been asked to grant quotations to a further issue of £160,000 4 per 
cent. perpetual debenture stock of the Baker Street d Waterloo Railway 
Co. and a further issue of 4,292 £5 fully-paid shares of the City of Buenos 
Ayres Tramways Co. (1904) Lid. 


_WATERLOO & CITY RAILWAY CO.—The directors recommend a divi- 
vidend on the ordinary stock at the rate of 3} per cent. per annum for 


| the half-year ended Dec. 31, the same rate as last year. 
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Potteries . g . „ 11 174 1,744 |- 6 Madras E. S. Corp. 6; Contta. Db. х " 
Preston tion [T] 16 | 660 + 41 eee „а Prov. d 757 pd. 6 „ „„ 66 „6 „ „ 0 74 - 77 ee 743 * 
Rochdale Corporation ^ TM Р as ST p ө Band Eleotrio ...... T] 1—14, = = азр б» 
Botherham —— oes see 11 eee ove { se River Piste] Electric "Со. Ord. ʻi N i Б 17 0 ve 1 E °ч 
Rothesa ee ee e- T 44 - 4 = Non um, - Comes ue » =e Tt 
Balford беры: od „ 21 4365]. 851 189,902 |+ 6,280 Do. 6% Deb. Btock ........ $7 —100)| 5 0 0| = ej 
Bheerness, eee э 9 50 жк 2 50 т Rosario Elec, Co. 6% Pref.(1-20,000) 5 —64 5 9 6 Уш zs di 
Барт, оройо 77 „ 20 5,188 + 101 229,131 (+ 16,395 „ Montreal 4jY lit dde qs 
ingnpore Trams. , UH * 19 78841 Z 827,297 мм „„ 97 —101 4 9 р, - . 
Southampton 0.607. е 2100 06600. eee | [III ose Shawin Water aud Power b% 9+} 91 
eel „в 256 477; 16,961 j+ "1,028 —. OF 09416 1 0 dcr niu 
m There Comparisons are with the corresponding poriod last : da * In calculating e yield, allowance has been made for accrue Ee 
year. J Plus 3 days. viden?, 
Minus 3 8 days. 1 Minus 2 days, § Plus 2 daye. * Partly electrical, for redempt'oa, pen 
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ELECTRICAL COMPANIES’ SHARE LIST. 
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E рт. ХАМЕ TU 


EESTRIETY SUPPLY. = 
Bournemouth & Poole Elec. Sup. Ord. 

Do. yer С "Do. d par Oeni. Oum баш, Кн — ooe 
per Cont sra sti d eek 

ыр L4. & Power Shares 

1st Debs 

3 Doe. Sup.Ord. 
Do. — тэй УБ Br. — 
. u аА ОН дар бо. 


Prof. . . ses covcne ces eee 


Do | 
Chelsea Electric | 
an Е eie О b. Stock — 


Do. 6 Cent. Cum. Pref. 000000000000 
— Stock ( 


ESB 115 . er 


Do 4 trek (all paidj (red.) 
Do. А nd Deb Btock Prov. Оюна. 


. 8 
Б 
6 Do. 6 per Cent. Cum. Pref. . eevee. 
8t. Do. . о) 0090050900009 
6 Hove parece M 0000000 000000000 
H 3 аы Ord a- 
Be ‚2°, 4 per Cent. Deb. Stock (red ) с. 
; Oo. t Btation) 47 Deb. Stck. red.) 
E о e 090900903005 
b Do. [| г TM рое ооз 0906400009000 009 
Bt. 3 Do. 4 Cent. 1st Mort. 000600000 
Б Metropolitan lectrio Вар, Ore: АСТЕ 
6 Do. pet nt. Py e € ao m 
8t. Do. per Cent. Deb. Stock let M. 

St. Cent. Mrt. Dh. Bioota ) 
1» M i P.D.1stMort.Db. 
10 метании" Elec. Ше. Ord... .... 

ч 2 dx Deb Фото 0600 ce do 0* hoc o^ ín 
Б —— Fro... 


T 41 sort Deb. red. 107 2... 
Northern Counties Elec. Бар. .. . 
Ris Genies Bill Bie ° еэ % э та ов оо OF 68 OD 
Electric 000 000006008 e 
de H per Cent. Jat Mt, Debs. ..... 
ord Elec 8 Ord. . eee eee eee 
Do. 6% Deb b. S оо. - ee eee 099 
5 St. James’ & Pall M Mall Elec. Ord... = .. 
b pe T Far Сері. Pref. c · . 
St. Do. Ві per Cent. Deb. Stock алый ese 
6 Smithfield Markets Electric Sup. Ord 
Do, 4 per Cent. Deb. Stock ............ 
Boutb London Electrio 8 
к» Ирас Lt. & ower Ord. 
ө. ооз 000002000000 00060.00 
ш! Db. Stk. Red.. 
S.Mtt.EJec II NE. & Lg. 6% Cm. АП 1 70 
To. 47 Гер. StCceeccͤkk sare 


5 ee e 
177 
i 
i 
9 
Д, 


ка 
S 
м5 


s 


. 
AT кь. 
2 
? 


n 
oz 
хе, 

[d 
а 
dd ii: 
9875 
EE 
ч 
EE 
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ДЕ 
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6 no, : Cum. о 09990*0090099 009 0000000. 
Rt. у 4 4$X lst Mort. Deb. oo Фә ав =з @ ое 
5j &6 Web pater Elec. Bup. Отд. eve 
5| 9J8 Do. 6 per Cent.Cum. Pref. ........... 


i FOTRIC PAN WAYS 7 Ре. Db. Bt. 


8t.| 4% |tPsker St. & Ws S Ретр. Db Bt. 
1 10 5 Bath Elec, Trams Pref. Отё............... 
1 De. b Com . Pref. * 0900000000099 000006 
Bt. Ч Do. 4f 1st Mort. Deb. Stock ).. 
St. 4 B'bam & Midland Trams 4} lat Db. Stk. 
10) f zistol c M and Cerrisge Ord. ... 
10; 6 Го. Cum. Pref. (fully paid) osese. 
Bt. é Do. é Cont. (апу 00500000000: 0060000000 
10| 6/0 | Eritish Део Traction Ord..........» 
19 Xo. 6 per Cent. Cum. Pret. 000000000900 
Вг. 5 со. 6 per Cent. al Debs ...... 
Bt. per Cent. 2nd Deb. Stock .. 
Bt. Cenizal don ret Book» саша 
FH 1 Do. 4 $ per Co Cent. Pre Pref . 
100 6% |t Po. eye CAN Ређе... 
St. 4% | ChsringX,Euston& HmpstóPer. Db.Stk. 
Б у City of Birmingham Trems.6% Cm. Prf. 
100| 4 Do. 4 рег Cent. 1st Mort. bates 
Bs.) 24% | City snd South London Bly. Con. Ord. 
Ва. 6%: | Do, 5 per Cent. Perp, Pref. (1861) 
Bt. 5x Do. (1896 Фог ооооее 0000060 FOL SSEHRG REE 2090 
Be. 47 Do. (1901). 6 000000200 me 000000002000000000 909 
Bt. Do. 4 per Cent. Perpetual Debs ...... 


@ ë 

6/0 | Dublin United Trams. (1896) Ltd., Ord. 
10| 60 | Do. s per Cent. Pref. . 
10| 4/9 | Gt. Northern & City Riy. Pri. Ord. (4) 
10 410 | G.Ncitbern Ficcsdi 15 & Prcmpfon Ord 
St. 47 Do. 4° D«b.ftk 


St. 49% | Hastinged Dist.Eleo. Trams. Co. ij Db. St. 
10 1 Imp 1 Trsmwa Ord 000900:060*00960*060* 
10 6 3 Do. 6 per Cent. 00000000000 000000 

Bt. 4 Го. 43 fer Cent. ne O00 909900*90500909 

5| 1 I. of Theret E. T. & Lt. —— 

Bt.) 4x Do. 4 тет Cent. Deb. Stack Ba 


St. 47/8 | Lancs. Utd. T1ams6% Pilor Lien Db. Bt. 
10| .. | Liverpool Overhead Railway Ord „.... 


10 Б Do. : yer Cent. ее 00. 000000000 serene 
Bt. 4 Do. er Cent. De b. 00009000006 000 009 965 
10, 6 London nited Trams. 52, Cum. Pref. 


Bt. AX Lo. 4 Jet Mort. Deb. 000000000 000 


Bt. as | Do. d per Cent. Perp. Pref. ..... Rn 
— ий өр Elec. Tren ways Def. „a... 


1 0 ron Cvm. Pref. оо. 00.00. 00000. 00000. 
Bt. 447 (io. Deb. Btoc ß 


93 New Ce Tract. 6 per Cent. Pref. 
10| 80 | Potteries Electric Traction Ordo Pret. 
10 40 Do. : све Cum. Pref. Lo 


M 3% ^ Do. t. mb Qo um 

d 6 | Sunderland DICE Dim. lat Mt. Db. 
“a our ‚ Co. 

— 55.97 85 W. m El. Tir ou ta sana 

se um. * оо a ec dee 

st.] diz Do. SE Dede 5 


In calculating the Fields, slk терсе "un been 


Fans In ee 
Pree | RATER A 
eae Tuus | PE | We WEEK ТО E 5125 NAME. Wed., E lii ad | vns WERE M. 
Jan. 23. JAN, 28. DEND Jan. 23. JAN. М 
Bigb- Lc w- - . : : Е к 
i y 11 at om || | -| ШЕТШ eee ds. ‚|5*^* mia 
£4—1C 16 ee * = joe Meter Ord. 97 e ue „ 
? —10 4 10 0 sd = eS 1 Jng Aten Eene „% % » „ „„ „„ „ „ ое = = 187 о" i [T 
106113 6 8 2 — ZH pas xe on rhe icum] gg pene in ^ 
103 —14 | 4 7 0 - so dg] Hnd] ро. Pret . . „ IAR |817 0 
E 6 0 0 - 5 n t British Insulated & Helaby Cables Ord. = 5 2 6 
99 —101 | 4 91 е = = ( 3/0 Do. 0 per t. овое, 00000000000 өөө 51— $:6 0 
8-9 b11 0 — t oe (TRE 4i De. lat Moet. Deb. ( UPON M0 —108 4 7 6 
лап —104 | 817 0 = - | British Westingho 90000000400* 12—24 ш 
83-43 |5 7 0 | Feb, Aug 276 [st. 6% | Do. 6 per Cent. Mort. e| 71—30 [670 
(i- 4$ 4 )5 8 eb, Aug t = 1/0 99«901009000€ i-i a 
92 —1 2 838 0 P oe a Do. o per Cont, Tref. Гоа eins 1 1 680 
54% 56 € Mack | | 8. 4 Be. ELT vel Sod Deb Bock Deb. Book) 80 18 |518 0 
b — { ms Ф. ор. оок 00000, coe a 
e 1 5 74 0 | Fe A 104, ee саре Б саро PEORES t}? 4 7 0 
Ui! 4 18 0 | Јар, July | 11] ў| Do: Cani. 1s Mort. Deis j 106 —108 4 8 8 
$8 —101 4 9 0 T e | . ox Do. 4X, 1st Mort. Deb. (red.) ........ 97 —12|4 8 0 
0—2 |4 « 8 | April, Oct) ..| = | ye Chadbarn's (Ship) Telegraph Ord. ~. 15—-13|7 6 0 
Ta р : 2 April, H a зи. Cum OL, ces . em o oo os 11275 : 1 ч 
- E Crom and Co. Nos. 1 to $4,008 M 5-23 | 
104—135 | 5 4 0 | Mar, Bept | 1 8 am I Do. 5 per Cenk 108 ( Mort. Debs. Beba (red) 944—977 5 8 0 
165 —108 4 8 0 et 108 xu 5 ? Diek, Kerr & саса іу.) ё 5 10 9 
98 —101 4 9 0 ее 104 f Б 11d. Lo. Cum. Pref. ооо 000 өөө 000000000 000 00€ 11—1 4 12 0 
N-tà |5 2 6 — * ux Do, is Deb. Stock . rr : 101 —10€ | 4 6 6 
—H |412 6 — - . 916 | Eliecn Kwan United“ Z Bb. 5 pd.) 10—18 14 7 6 
99 —152 4 8 0 - - |. p| 4 Do. (As paid) . . fer e. 1737 23 |611 6 
7-81 6 8 0 = . | 4 Do, 4, er Cent. Mort. Deb.Stock(rd.)| f5 —87 | 412 0 
—1 | 417 6 = — b Do. B[erCent. ud Dob. Stock .. 90 —f5 |6 5 0 
—7 |6 5 9|Jan,July| - | - 16 | Eémundeon's Elec. Corp. Ord. өөө» 2—5 |6 1 0 
£9 —1(2 | 8 18 6 es Š p| 810 | Do. 6rerCent.Cum.Pref. .......... f1—(d |6 6 0 
43% |t Do. 4j per Cent.1stMort.Deb.(red.) 98 - 97 | 412 9 
99 —101 8 19 0 =» > wr 1 Ee on 005205000000 cee 000 i- Ye d 
? 54 [8 17 0 - 11 2% 7 Do. T per Cent. Cum. Prel . . . . .. 13-7 | 7 0 0 
43—64 | 618 0 m sri | ons 4% |t Do. érer Cent. Jet Mort. Deb. (red.) 81—24 | 415 0 
5—95 |4 2 0| Mr, In, B. D 4 E/0 | Genera] Electric (1900) БУ Com. Pref..., 53-98 |6 7 0 
Em 12947 dy : Ф| Besley dfekgreyh Works Orbe . 1-134 сав 
4 4 an. oo 6 eniey 8 8 or. 00000 00е 71242 
166 —1 0 4 2 0 n, Deo .. oe . - * 0 y er Qe © 99000900000500- 00000» bre~ буд 416 
4 1007 410 0 = 97 175 indi P rer Gets Percha, (ы W ris. 16) $16 
- = . èi nois g»b^er, ux 
13-14 4 6 8 Feb, Aug ee 0 4 Io. 41% Debs. Red. [RN сз 00 „„ „ on 90-—101 3 19 0 
X0 —101 4 831 Jer, July | 2, ; Me | Vatber & Poti 5 per Cent Com. Pref.| 111-32 |4 8 4 
"уд |5 9 7, Feb, Au 17 71 1/93 Bick ardeons, Westgarth ё Co., LtdOrd| 1-1, |515 0 
tį- 4 6 11 eb, Aug i oe д. lo. БА Ctm. Pref, оз эзе 0s me оо on оо оо 31—13. b 16 0 
{9 —] 4 о 0 Jen, July| - — „| 44У Po. 69% ler p. Deo. Stock ..........| 95 —95 4 12 0 
1—,|279 0| Mar, Aug у simplex Cor duits Ord. 5 „ T 
102 —13 4 7 9 Jan, July oe oo Do. 6% Сот. Fret, 256 „%% 2% „ „% 6 „%% о 5 9s 
18 14 |5 7 0 | Mattb. 4 1919/0 1elegra] b Construction & Mainten'ce. — 538 6 
67 1004 0 0 А "M 47 6 per Cent. Deb. Bonds, 1909 .. | 100 —1(3 | 8 17 6 
6-@ |5 о 0| March ..| .. | .. 1/0 | Vicher», Sons & Maxim, Lèd., Ord....| 24-5§ [6 1 6 
t6 - 9з 4 1 6 ee e. ча. 0. 5% Nor -( um. Preference 2 6 „„ 122—172 8 19 e 
9—10 |6 8 6 | Feb, aug FOE | 8% | Го, 6% Non. Cum. Preferred ........| 114 - 57 |4 7 0 
*-8 |4 7 о Feb, Aug! i| ~ | 4% | Lo. 4% let Mort. Deb, Steck Bed. ..| 18 —1(5 |816 0 
04—96 8 12 2 - | — 41 Го. 48% ind Most. Debe., Bed,.....| 106 —107 |4 4 0 
)j-? 800 a .. .. e/o | J.G. White & Co. 5% Cum. | Pref....... 585 5 0 0 
78 —1 5 4 0 = 149 | 7s „ | № эре nd Robinson Ord. .....—| 24-2 .. 
а fl- TÌ 6 18 0 ee Uy ty P Do. 6 per Cent. Cvm. Pref. оос 000 00° 00 3$- 4 se 
i h =o qa — 4 œ 4% | Do. 4 per Cent. ist Mort, Dobs. .. 76—51 | 5 2 0 
— 4 15 ee z . 
‚40—18 жо jj ee oe e Amazon T 000 006 өөө 900000 000 000 000005 8 -? ее 
t4 T. r ee ee t6 s bx Do. 6% D (red.) 00000: 000000000 00000 88 — 01 5 10 0 
4 ~ 43 5 11 6 = 4 ° ви 12079 no: Preferred . . . 0 c. ce. eee 1124 -112] 586 
9-)0 |6 7 O|Mer,Bept| | 7 n Commercial Cable 4 x Cent. Deb. Stk) de- 416 
| 101/0 erence 10 pet Oent. .. . 17 —18 |6 11 1 
(4 — 6 4 8. 6 on oe 3 Direct anish Ord 000 006 00.00.00 006000006 L] í 6 6 0 
1 |6 0 0 5 12 Г Го. 10 per Cent. Com. өөө. 9 —Í 5 6 0 
зй 414 0 x T уз 60| 65 | Го. 4} per Cent. Deb. . 93X-:1014| 4 9 0 
-1 6 4 6 6 om oe oe de 4/0 * Direot Dited Btates Oa ble. ...... cores: TTTI 163—1f£] b 70 0 
$7 -99 4 11 0 EN - we Direct wen neia COnleth Ze PPAR) 99 —101 4 9 0 
ru 6 12 0 Feb, Aug bend ~ St. zh taastern Ordinary 0000000090000 909000009005. 0*9 131 —142 6 0 0 
82—13 |4 5 0 S a ~ 166. 117/6 ке 3$ per Oeni. Pref. Ac ob... - 319 6 
100 —1С8 | 8 17 6 | Feb, Aug su... Sa 4 са MORE Deb. Bik. (rä) 1(64—1073| 8 14. 0 
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14-8 7 10 0 Feb, Aog | t: 4% | 10. 4 fer Cent. Deb. Stoch . . 1 —10¢4) 818 6 
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= 4 
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=” b 6 0 0 Mer Be ee е. 119 e n. ust 
1 —14 |5 6 6 | Mar, pt р 4x 47, {2—94 |4 5 0 
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a * ] oe a Pu К 0; быйан 00.00. 00400500000:00082000«000900000909000009 II. —I, 6 16 e 
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ned to quote these. 


made for acc ed interest but not for redemption; 1 Rz dividend, 1 The London Stock Exchange Committee have decil 


ee 
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| ELECTRIC POWER CO. ELECTRIC POWER CO. н 


| 
| 
, 


1L | KENT - LANCASHIRE 
| 


. 1,485 sq. miles in Kent, being the whole of | 1,100 sq. miles, being the whole of Lanca- 70 sq. m. ir 
1 of District ... iss 4 the county with the exception of the Isle of ghire south of the River Ribble, excepting mdr lig 
Thanet. | only Liverpool, Bootle, Manchester, Sal- Town, 
| ford, Stockport and part of Bolton. Nane 
| 
arliamentary Powers . . 1902 and 1906 1900 and 1904 1898, 1901 
i | 
jommencement of Supply ... January, 1907... РР „йз а ... | October, 1905 5 | July, 1902 
ig Engineers ... фәл .. G. L. Addenbrooke and А. А. C. Swinton .. Lacey, Sillar and Leigh; Н. F. Parshall for | Kincaid, W 
; construction. 
icials ... г: T .. H. E. M. Kensit (General Manager) ... .. ©. D. Taite (Engineer and Manager), Head | J. Hardie М 
C. T. Linney ( Resident Engineer) ... Office: 196, Deansgate, Manchester | 
Generation at 11,000 volts three-phase 50^ Generation at 10,000 volts three-phase безеген д 
50 л. | 
M 
— — Distribution at 400 volts three-phase and | Distributi 
500 volts continuous volts two 
—— "Co Acme Spinning Co., Ltd., (600kw.)... Wolverham 
, Consumers - " |  Wednesb 
thorised Distributors," supplied in? ley, Stor 
ulk, marked with an asterisk) м (Kinver N 
| Tramway 
ſonnections to Mans % D y o | 4,410kw. 


Extra High Pressure Sallender tbree-core paper-insulated, | 50 miles. ] 


rire-armoured, laid in bitumen in wood conducto 
HT overhead bare wires on | in stone 


TIEN 50 miles. 1 
conducta 
Y in stone) 
Low Pressure» . ют DM ....... 50 m. В.) 
: ^ conducto 
in stone! 
for publ 
cable. 
, One 


High Pressun 


we 


» ‘GENERATING ВТ 


Location Ocker Hill 


N. | 
Boilers h superheaters | Eight D. 6 

sity, 120,0001bs. superhes 
96,000.b 


Fuel Local slac! 


ting 
ons 


T. H. turbine sets. | Two800kw 
Yates & 
Dick-Ke 


Main Generating Sets 


wards air pump, centri- ' Surface co 
mp. Edward 


Eight, wit 
Ferranti, 
and Wet 
house ro 
the following charges Lighting: 
to 100kw., £6; 101 to nnt W 
to 800kw., £4. 105. ; demand 
103. ; 501 to 2,000kw., with dis 
maximu 

r house appeared in The | Company! 
V., p. 1033. Deseript 
Vol. XL 


гл 


J 


REMARKS 


TABLE XXX. ELECTRIC 


MIDLAND 
CORPORATION FOR POWER 
DISTRIBUTION. 


Worcestershire and Staffordshire, 
rin Wednesbury, Da:laston, Vi 

bers Бу, Bilston, Willenhall, Bentley. 
Cosel Kingswioford, Amblecote, Lye and 


U ey. 9 
aarry Hank, Brierley Hill, Upper 
owes eS sheld, Short Heath, Cradley, id ill. 


and 1902... 


aller, Manville and Dawson 
Jo Lean (Gen. Manager and Engineer) 
h at 7,000 volte two-phase 50 w. 


pn at 2,700 volts two-phase, 200 
Phase, and 500 volts continuous. 


ipton and District Tramways and 
rary Urban District Council.* Dud- 
irbridge and District Tramways 
ection), Birmingbam and District 
ys (Old Hill Section). 


3.1. & H. two-phase “ twin” тя 
r)lead-covered and juted, laid solid 
rare ducts. 


3.1. & H. two-phase *' twin ” (three- 
r) lead-covered and juted, laid solid 
rare ducts. 

[.&H. two-phase ''twin (three- 
r) lead-covered and juted, laid solid 
vare ducts. Ditto simple twin cable 
io lighting. 14} miles telephone 


, Tipton (near Wednesbury) 


; W. with chain-grate stokers and 
tors. Total evaporative capacity 
8. per hour. 


t 


- Ferranti-Ferranti. One 1, 500k w. 
Thom — Ferranti. Two Willans— 
tr steam turbine sets, each 1,500kw. 


idensers, electric and steam · driven; 
pumps; water from canal. 


h one in course of erection 

British Electric Transformer Co. 
itinghouse transformers, Westing- 
taries. 

4d., with 4d. discount for pay- 
ithin 21 days; or on maximum 
system, 6d.“ —3d. Power: 14d., 
:ounts up to 4d. per B. T. U.; or on 
m demand system, 83d." —0-8925d. 
Works under Provisional Orders. 
ion published in The Electrician, 
IX., pp. 986 and 986. 


NEWGASTLE-UPON-TYNE 
ELECTRIC SUPPLY CO., LTD. 


875 sq. miles in Northumberland, including 
Newcastle, Gosforth, Long Benton, Walker, 
Wallsend and Willington, &o. 


Newcastle Prov. Order, 1893. Acts 1900, 1902. Transfer 

of Walker and Wallsend Gas Co.’s Undertaking, 1903. 

January, 1900. (Supply in Newcastle only, 
started 1889 ) 
Charles H. Merz 


R. P. Sloan (Manager) 28. e 

J. S. Watson (Technical Manager) 

Generation at 5,750 volts three phase, 
40 ~. ‘Transmission up to 80,000 volts 
three-phase. 

Distribution at 480 and 240 volte con- 
tinuous, 500 and 600 volts for traction, 
and 440 volts three-phase. 

County of Durham Elec. Power Supply Co. ; Armetrong, 
Whitworth & Co.; N. Eastern Railway Co.; Tyneside 
Tramways & Tramroads Co.; Walker U. D. C.; N. E. 
Marine Engineering Co.; Swan, Hunter & Wigham, 
Richardson & Co.; Northumberland Shipbuilding Co.; 
Tynemouth Corp., Castner-Kellner Alkali Co., &c. 


About 50, 000k w. 


Callender and B. I. & H. and A. E.G. three-core- 
lead- covered and vire - armoured, drawn 
into earthenware pipes, and laid solid in 
cast-iron troughs and earthen ware troughs. 


Callender single conductor V. B. cables, and 


B. I. & Н, Co. three-core and four-core lead- 
covered, laid solid in earthenware troughs. 


Two 


Station I. Srariox II. 

Neptune Bank, Wall. | Carville 

send 
Bight B. & W. (each | Eight Sterling and ten 

13,0001bs. per hour) B. & W. (Marine', each 

with ohein grate stokers.| 20, O000lbs. per hour. 

Chain grate stokers. 

Rough small Rough small 


One Brown-Boveri turbo-alter- 
nator, 1,500kw.; three Wigham 
Richardson —B.T .-H., 750kw. 
eash; one Wallsend SHpway- 
B.T.-H., 750kw. (all conden- 
sing). 


Three 5,000kw., two 
2,(00kw. and two 
4,500kw. Parsons 
turbo-alternators. 


Surface condensera. One | Surface condensera. Cen. 
cooling pond and 2 cooling fugal cire. pum 
towers. Water from River Tyne. 


Thirty-six... iu sue T T 
Brown-Boveri, B.T.-H., Westinghouse, &c., 
motor generators and rotary convert:rs 


Lighting: 83d. per unit less 5% discount. | 
lid. to id. per unit, with dis 


Power : 
count; for large quantities. 


Current is also obtained from the generating station 
of the Priestman Power Co. Estimated maximum 
load, 16,0COkw. 


XLIX., pp. 701, 736, Vol. L., pp. 357, 382, Vol. LI. 
р. 257, and Vol, LIII., pp. 424, 470, 513. : 


5 Description published in The 
Eleotrician, Vol. XLVIL, pp. 319, 359, 397, vol. | 


NORTH METROPOLITAN 
ELECTRIC POWER SUPPLY CO. 


826 sq. miles in Middlesex, Hertfordshire and 
Resex, including Hertford. Rt. Abans, Hatfield, Welwyn, Barnet, 
Hoddesdon, Tottenham, Wood Green, Sontheate, monton, 
Ware, Enfield, Hendon, Finchl-y. Ha-row, Chingford, Waltham. 
stow, Willesden and Stoke Newington. 


1900, 1902, 1908 and 1905 


1901 (Hertford), 1904 (Wille:den), 1904 (Brims- 
down). 


E. T. Ruthven-Murray (Engineer-in-Chief) 


Brimsdown — 10,500 volts three-phase 50 G. 
Hertford—460-500 volts, direct corrent. Willes- 
den—500-550 volts, direct current, 8,000 and 
10,500 volts, three-phase 50 с» 


The Metropolitan Electric Tramways, Ltd. 
(2,000kw.); Willesden Urban District Council* 
(1,100kw.); North Metropolitan Electrical 
Power Distribution CO.“ (550kw.); Edison & 
Swan Co. (250kw.); Stoke Newing'on (100k w.) 

About 5,?700kw.  .. oes А T sis 

72 miles B.I. & H. three-core lead-covered and 
paper-ingulated, laid solid in earthern ware ducts. 


LEKE EE] 


Three е TN 5 
STATION I. Sration II. 
Brimsdown Willesden 
Six B. W. Evaporative capa- Six B. & W. Evaporative 
city, 15. 000lbs. per hour opacity, 12,500lbs. eacb. 


each. Mechanical stokers. Four hand fired, 


mechanical stokers. 


two 


14/3 Small Welsh 16/10 ... 
. | Midland 12/5 я 
Tbree1,000kw.Parsons- | ?300kw. 1 600 kw. Ferranti- West- 
Brown-Boveri 11,000 80.0607 d.o. 2 Brosh 1,20%", 
volts 50 w. One tur“o-alt'ntrs,, 3,00 v. 50%. 


1 300kw. Westingho 186 revers. 
motor generator, 50 œ 3,000 v. 
8-phase 500-550 v. d.c , 8tep-up 
trat sf. 3,000: 10,50)v. 2 S0skw. 
J-250kw. rotary trausformers. 
Four surface condensers, elec.- 


2,000k w. Curtis B. T.H 


Surface condensers, electrically- 


driven pumps; water frum driven air and c.rculating 
River Lea. pumps, cne steam and one 
Kórüng spray cooling plant. 

А also coolirg towers. 
Nine eee eee eee eee eee ove 
B.T.-H. transformers and rotary converters. 


Peebles La Cour motor converters 
Brush and Westinghouse transformere. 
Varies from 8:5d. to 0-4d. рег unis according to 

Icad factor. 


and 


, For particulars of third generating station at} Hertford, sec 


Table I. of The Electrician, Tables of Electricity Supply 
Undertakings, publiahed Jan. 4, 1907. Descriptions of 
stations, sub-stations &c. in Zhe Electrician, Vol. LIII., 
pp. 591, 886 702, 742, 784, 900, 940, 1021, and Vol. LI V., 
рр. А 
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HIGH T 


BUS BAR DISCONNECTOR 
up to 6,600 xo'ts. CELLULAR DISTRIBUTION SWITCHBOARD, 6,600 volts. 


SWITCH FUSES 
up to 12,090 volts. - 


SPARK GAP 
up to 30,000 volts. 


POLE SWITCH FOR 
OVERHEAD TRANSMISSIONS 


MINING SWITCH, 
up to 20,000 volts. 


with Ampere Meter and In- ~ 
terlocking Fuse Carriers 
up to 6,6co vo'ts. 


OIL BREAK SWITCH, with Overload and No-Volt 
Release with Time Control up to 16,000 volts. 


3i 
PARK SÍ.  souTHWARK. ToRDON Sk. 
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WESTERN ELECTRIC CO. 


MANUFACTURE AND LAY 


CABLES 
For Electric Light, Power & Traction. 


JUNCTION BOXES, SECTION PILLARS, MOTORS, FANS, &c. | 


City Offices : 171, QUBEN VICTORIA STREET, LONDON, E.C. 
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TABLE III. 


ELECTRIC POWER COMPANIES. | 


WITH MAPS OF AREAS. 


COPYRIGHT. — PUBLISHED ANNUALLY. 
| . 


L 


BOOSTERS, RECONSTRUCTION 
BALANCING of ARMATURES according to latest Practice. 
| ANY MAKE, SIZE AND VOLTAGE. | 
COILS | | 
9 iiia &c. ALTERNATING CURRENT WORK A SPECIALITY. 
RESISTANCES „„ „ 
- DO YOU WISH YOUR 
NLIS ae о рен Motors Rewound or Converted. Outpht of Old масш остов 
мэ: BEST WORKMANSHIP. M or кеа for Different | Sin 5 ores versa., dn 
D ENTIRELY OF BRITISH MANUFACTURE. Ventilation Improved. Large Armatures Repaire 


Hi h eral eom oc il | short Magnetic Circuit. Я Workmen will be sent out at Shortest meee 

ron Core o igh P meability. m agnetic eakage. | DS. 
Low Hyst s Lo -- Small Ma si Current. reakdow 
Eis AI- O din Copper eS : Experienced Staf to su Staff to superintend Repairs and B 


X» SANTONI & Co. (1906) Ld- 


Contractors to H.M. Government, 


ELECTRIC LIGHTING, POWER AND TRACTION ENGINEERS AND MANUFACTURERS, 
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— —— 


DURING the last two years a great deal has been said about 
the want of a cheap supply of electrical energy for London, 
and many rash statements have been made to the effect that 
present suppliers of electrical energy are doing very little to 
meet the urgent want on the part of manufacturers for a 
cheap supply of power; in fact, the popular idea at the present 
moment is that if electrical energy were supplied at a cheap 
rate in London, and that if some very large power houses 
were erected to supply the whole of the London district, the 
position of London as a manufacturing centre would be very 
much improved. An inquiry into the facts of the case soon 
shows that this popular idea is very far from the truth, and 
in this connectión the series of articles by Mr. R. L. PEARSON 
on the subject of ELECTRIC POWER SUPPLY IN LoNDox, the 
first of which appeara in our present issue, will be read with 
interest. From these articles it will appear that both com- 
panies and local authorities in London are doing a very great 
deal to give a cheap supply of power at the present time, and 
that not only is the supply given on very favourable conditions, 
but the rates charged are frequently lower than those which 
would be obtainable under the proposals of the London County 


— — —— 


Another interesting point which soon becomes 
apparent is that there is no such very urgent need for a cheap 
supply, as has been assumed, and that very frequently great 
difficulties are found in inducing manufacturers to take a supply 
of power, however cheaply it may be given. The fact is that 
cost of power is only one of the factors in the situation. 


Council. 


AT the present time very great activity is evident in the 
field of electric glow lamps. Following Mr. SWINBURNE'S 
Paper on metallic filament lamps at the Institution of Elec 
trica] Engineers comes the Paper bv Mr. C. C. PATERSON 
upon the more familiar carbon lamp, and apparently the pro- 
gramme is to be continued on similar lines. Mr. PATERSON'S 
Paper will be valued as the result of an immense amount of 
work, which throws more light upon the accuracy of our 
standards, and shows fairly the position of the commercial glow 
lamp at the present time in this country. Some disappointment 
may be felt that the English glow lamp does not show up very 
satisfactorily in comparison with the American glow lamp, and 
a great deal has been made of this fact during the past year. 
Upon looking into the matter, however, we are rather inclined 
to think that British lamp makers are being criticised somewhat 
unfairly. It should be noted that the American diagrams refer 
to one particular make of lamp which is apparently very satis- 
factory, and that the lamps are for low voltage, for which 
lamps are more easily made. It is, however, quite possible that 
an equally good result might be obtained by taking one or two 
particular English makes of lamp. Thus, it is noticeable that 
in two cases given by Mr. PATERSON, all the lamps fall within 
the limits of the diagram, though it must be noted that 
the limits are somewhat greater than those allowed in the 
American diagrams just referred to. It will, therefore, be 
seen that some English makers, at all events, are capable of 
complying very satisfactorily with an initial rating test, 
though, if the average of all the ten makers be considered, 
it may not be very good. Moreover, all tests of American 
lamps do not seem to give equally satisfactory results. For 
example, the tests made by Prof. L. B. SPINNEY, which we 
gave in our issue of the 18th ult., showed that, generally 


speaking, 35 to 40 per cent. of the lamps do not fall within 
the limits of the target, and that in one test, made on eleven 


3:6 watt lamps, only 18-2 per cent. fell within the limite. 


However, it must be allowed that the results as shown by 


Mr. PATERSON’s Paper, are by no means as satisfactory on the 
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whole as they might be. What the ordinary reader would 
particularly like to know is what maker's name should be 
attached to each of the diagrams. Doubtless, some of the 
makers would be pleased to be known by something more than 
a mere number, but, possibly, some of the others might con- 


sider this change as a libellous proceeding. 


^ 


Mr. PATERSON started his Paper by an allusion to the 
courtesy of the Institution of Gas Engineers in permitting 
the results of some of his tests to be published. The Journal 
of Gas Lighting seems to think that the courtesy was some- 
what misdirected, as some of the speakers in the discussion 
showed their contempt for flame standards. Although we do 
not agree with this point of view, wethink it might be held that 
the permission to publish such results is altogether unnecessary, 
as they have been obtained by the application of public funds. 
Courtesy, however, is at all times. desirable, if it is not con- 


sidered obligatory, and we think that much might be gained 


by a greater exchange of courtesy between electrical engineers 
and gas engineers. There are many questions common to 
both industries, and we see no reason why a joint meeting 
of the Institution of Electrical Engineers and the Institution 
of Gas Engineers should not occasionally be held. A great 


deal of useful discussion, and perhaps less prejudice, might 
result. 


— — 


ON Monday last the annual general meeting of the British 
Science Guild was held at the Mansion House, when the 
Lord Mayor presided, and Sir Norman LOCKYER presented 
the first annual report. The Right Hon. R. B. HALDANE gave 
an address upon the work of the Guild and upon the advan- 
tages which a greater appreciation of science would bring to 
this country. It will be remembered that the main objects 
of the Guild are four in number— namely, to convince the 
people of the necessity of applying the methods of science to 
all branches of human endeavour, to bring before the Govern- 
ment the claims of science, to promote and extend the applica- 
tion of scientific principles to industrial and general purposes, 
and, lastly, to promote scientific education by encouraging 
the support of universities and other kindred inatitutions. 
Upon looking through the report we find that some excellent 
work has been done in the way of bringing the claims of 
science before the Government. Thus, action was taken 
to increase the grant to the National Physical Laboratory 
from £5,000 to £10,000; an increased grant was obtained for 
the Royal Society of Edinburgh, the amendment of patent 
laws was considered, and some action was taken in connection 
with fisheries investigations, agriculture and other matters of 
that kind. It is, of course, an excellent thing that such 
work should be undertaken, but one is rather struck with 
the fact that all the work so far done could be done 
easily by an influential committee without any member- 
ship. The work of convincing the people as to the 
value of science in general has not been touched, and 
is a far more difficult piece of work to undertake. Not 
only is it difficult because it is somewhat intangible, but 
alao because it cannot be done without spending a good deal of 


TAKINGS. 


money ; and upon turning to the statement of accounts, which 
is issued with the report, we do not quite see how the money 
is to be obtained. So far very little has been spent, but the 
subecriptions and donations in the first year amounted to only 
£69, and in the second period, from July 1, 1905, to December 
31, 1906, to £91. There is a considerable membership, but 
the subscription is small. For the same two periods combined 
there is à sum of £741 for compounding fees, but these cannot 
be considered in the nature of current receipts. It is, therefore, 
difficult to see how an effective campaign is to be carried out 
unless the suggestion to create a class of fellows paying a 
higher subscription, and who presumably would have to pay 
in addition to any compounding fee already paid, effects a very 
much improved situation. 

WE forget who it was that, with a contempt for universi- 
ties, defined them as institutions for the propagation of useless 
knowledge. Whatever truth there may have been in this 
statement in the past, it has been very much modified in 
recent years—a fact which is now emphasised by the action 
of the University of Birmingham in creating a faculty of 
commerce. A number of men who are prominent in the com- 
mercial world have expressed their willingness to serve, and 
the experiment will be watched with interest. The subject is 
important, and good may result if the teaching is such as to 
inspire confidence ; but, whatever else is done, we hope that we 


shall not shortly find the product to be graduates styling 


themselves Doctors of Commerce, as applicants for commercial 
positions. 


— — 


WiTH this issue is published the last of our Supplement 
TABLES OF ELECTRIC SUPPLY AND TRACTION UNDER- 
This table gives full particulars of the electric 
tramways and railways in operation or in progress in the 
United Kingdom. From this it appears that the total mileage 
of electrically-operated tramway track has increased during 
the last year from 3,040 to 3,362 miles, or by 103 per cent., 
as against an increase of just under 10 per cent. during 1905, 
showing that electric tramway construction is proceeding at an 
almost constant rate. The column in Tables IV. and V. 
giving the size of trolley wire used is of particular interest 
in connection with Mr. SHEARDOWN’S recent Paper before 
the Dublin Section of the Institution of Electrical Engi- 
neers, wherein he showed that the size of trolley wire 
adopted had very little effect in reducing the liability of frac 
ture. As showing the extreme variation in practice, it may be 
noticed that at Sheffield, where there are 258 cars, a 0 wire 18 
in use, whilst a 0000 wire is used at Perth with only 12 cars, 
at Falkirk with 18 cars, at Chesterfield with 14 cars, at 
Worcester with 19 cars, and at several other towns where the 
traffic density does not appear to be very great. If these towns 
have adopted a large size of wire to guard against breakdown, 
itis, perhaps, doubtful if the additional cost has resulted in 
corresponding security. The track mileage of electric railways 
has increased during the year by 116 miles, as against an 
increase of 73 miles in 1905. There are now over 400 miles of 


electrically-operated railway track, and this will no doubt be 


considerably augmented during the present year. 
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Institution of Electrical Engineers.—The meeting of the connected alternators, it was found that large earth currents 


Students’ Section, which was announced for February 13th, 
has. been postponed until February 20th. 


Royal Soclety.—A mong the Papers read at the meeting of 
this Society, held yesterday, was one read by Dr. F. Horton on 
“ The Discharge of Negative Electricity from Hot Calcium." 


Borough Polytechnic.—The London County Council, zs the 
result of an application from the Governors of the Borough 
Polytechnic, have made a grant of £7,000 towards the cost of 
extensions to this building. | 


Engineering Exhibition at Olympia — The Advisory Council 
of the Engineering and Machinery Exhibition, which is to take 
lace at Olympia next September, held their inaugural meeting 
ast Monday. Mr. E. Worthington was again elected chair- 
man, and it was decided to form local committees in various 
Do centres, and also to offer special facilities for Colonial 
exhibits. 


British Standard Specification for Carbon Glow Lamps.— 
We regret that in our leading article last week on this subject 
it was not made clear that 5 per cent., or more, of the lamps 
are required for life tests, only if the batch is 100 or less. Not 
less than five lamps must be taken ; but if, for example, the 
lamps are tested in batches of 1,000, the number tested for life 
would be only five, the number destroyed being not less than 
0:25 per cent. 


Os ble Interruptions. Date of Interruption. 
T'arifa—Tangier .................. Va ada s Jan. 18, 1904 
Garachico (Teneriffe)—Santa Cruz dela Palma July 12, 1906 
Môle St. Nicholas—Port au Prinoe........... . Aug. 16, 1906 
Grand Canary—Lanzarote ................. „ Sept. 18, 1906 
Paramaribo—Cayenne ............. РТР Nov. 27, 1906 
Fort de France—Paramaribo........... e... Dec. 17, 1906 
New Brunswick—Prinoe Edward Island ...... Jan. 9,1907 
Dakar — Сопакту............ КЕАХХЕХЖЕХХЕХЕХ Jan. 22, 1907 


Testing of Glow Lamps by Local Authorities.— In the dis- 
cussion on Mr. Harrison's Paper, read on December 13th, before 
the Leeds Local Section, Mr. G. Wilkinson gave some interest- 
ing particulars as to the satisfactory results obtained by his 
scheme for the testing and certification of lamps by local autho- 
rities, which had now been under trial for a year in Harrogate, 
during which time they had tested nearly 18,000 lamps. Every 
contractor in the district was under pledge to send all his lamps, 
before selling same, to the laboratory to be tested, and any that 
failed to stand the test were subsequently returned to the 
makers. Clearly printed notices were sent out from time to 
time informing customers not to buy from anybody but the 
local agents, and, with one exception, this had been effective 
of keeping at bay the casual traveller, whose Jamps nearly 
always caused dissatisfaction. The Harrogate testing scheme 
had resulted in the procuring of good lamps for the consumers, 
and a reduction in their accounts, and it had also ousted the 
Continental makers, who previously supplied considerable 
quantities of inferior lamps in the district. 


Points in Power Station Design and Operation.—A Paper on 
this subject was read on January 14th before the Newcastle 
Local Section of the Institution of Electrical Engineers by 
E. P. Hollis. The author first described the complete unit 
system, whereby each engine and generator, having its own 
boilers and auxiliaries, was independent of ali the other plant 
in the station. This involved a reduction in the working 
efficiency and an increase in the capital cost. He did not think 
that the single unit system provided much increase in relia- 
bility, except when anything went wrong with the boilers or 
steam piping. His idea was rather to have the steam range 
split up at several points by electrically-controlled valves 
operated from the switchboard, and which would ordinarily be 
open. In the rare event of a breakdown these valves could 
then be closed, isolating the faulty plant. He was strongly 
opposed to approximately constant-speed fans and pumps; the 
saving in consumption by having considerable speed control 
was worth the extra outlay, even if it involved putting in 
direct-current variable-speed motors in a three phase station. 
In connection with the earthing of the neutral point of star- 


often circulated between two alternators running in parallel. 
He considered these due to one machine having a third 
harmonic of greater value than the other; this was partly 
confirmed by oscillograph records which showed the earth 
currents to be of triple frequency. The trouble could be 
overcome by inserting a reactance in place of the resistance in 
the earth circuit, as it would tend to damp down the high- 
frequency currents. The last point dealt with was an arrange- 
ment for safeguarding employés when cleaning high-tension 
switchboards. It consisted of a number of wire swing-doors 
behind the whole length of the switchboard. To gain access to 
a panel for cleaning purposes a pair of these doors had to be 
unfastened and swung inwards until they met the projecting 
slabs fixed between the panels of the switchboard. They thus 
prevented an unskilled workman from getting at any other 
panels. In the discussion which followed the Paper opinions 
differed as to the advantages of the single unit system and the 
use of variable-speed motors, but the arrangement of swing 
doors behind the switchboard was considered a good one. 


A бббууубњ 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, February 1st (to-day). 
NORTHAMPTON INSTITUTE ENGINEERING ÜBocriETY. 
Meeting at the Institute. Paper on А Few Points in Connection 
with Alternating-current Traction,” by Mr. E. Graves. 


SATURDAY, February 2nd. 


STUDENTS’ SECTION OF THE IwstrTUTION Or ELECTRICAL ENGINEERS. 
2:30 pm. Visit to the Telephone Exchange, General Post Office. 


MANCHESTER STUDENTS’ SECTION or THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 
Visit to the Works of Messrs. Mountain & Gibson, at Bary. 


GLASdowW TECHNICAL COLLEGE SciENTIFIO SOCIETY. 
7:30 p.m. Meeting at the Glasgow and West of Sootland Technical 
. College, George-street. Paper on Mechanical Refrigeration,’ ’ 
by Mr. J. Y. Graham, 


MONDAY, February 4th. 
NEWCASTLE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

& p.m. Meeting in the Engineering Lecture Room, Armstrong 
College. Paper on The Electrical Installation at the Granges-. 
berg Mines, Sweden,” by Mr. G. Ralph. 

. Socrsty oF ENGINBERS. 

7:30 p.m: Meeting at the Royal United Service Institution, White- 

hall. Presidential Address, by Mr. R. St. G. Moore. 
Востетт or CHEMICAL INDUSTRY. 

8 p.m. Meeting at.the Chemical Society's Rooms, Burlington House, 
Piccadilly. Papers оп “ The Chemical Composition of some 
Motor- Tyre Rubbers,” and on The Composition of some New 
Crude Rubbers," by Mesars. P. Schidrowitz and F, Kaye. 


TUBSDAY, February 5th. 
InerrrUTION OF CIVIL ENGINEERS. 
8 p.m. Meeting at Great George-street, Westminster. Paper on 
* Modern Motor Vehicles," by Col. R. E. B. Crompton. 


MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:30 p.m. Meeting at the Physical Laboratory of the University of 
Manchester. Paper on Gas Power Plants,“ by Mr. C. E. 
Douglas. 


THURSDAY, February 7th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
8 p.m. Meeting at the Institution of Civil Engineers, Great George- 
street, Westminster. Papers on Investigations on Light Stan- 
dards and the Present Condition of the High- Voltage Glow Lamp," 
by Mr. C. C. Paterson (adjourned discussion), and on “ Com- 
parative Life Tests on Carbon, Nernst and Tantalum Incandescent 
Lamps using Alternating Current,” by Messrs. H. F. Haworth, 
T. H. Mathewman and D. H. Ogley. 
| F Standards of 
m. Meeting at Albemarle- street. ure on 
d "Weights id Measures," by Major P. А. Macmahon, F.R.8. 


CIVIL AND MECHANICAL ENGINEERS’ оси. 
8 p.m. Meeting at Caxton Hall, Westminster. Fa 
5 Forms of Dynamometers,” by Prof. W. W. F. Pullen, 


FRIDAY, February 8th. | 
Ат, PuysicaL SOCIETY. 


i f 

m. Meeting at the Physical Laboratory, of the Royal College o 

id "Science, арагы Institute- road. Annual General Meeting. 

Presidential Address. Paper оп “ The. Magnetic Fields and 

Inductive Coefficients of Circular, Cylindrical, and Helical Cur- 
rents," by Mr. A. Russell. | : 


on Some 
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ELECTRIC FURNACE METHODS OF IRON AND STEEL 
PRODUCTION.—II. 
BY JOHN В. C. KERSHAW. 
(Continued from page 520.) 

Summary.—In these articles, after briefly giving the history of the 
_electric furnace and stating the present position of the industry, the 
author describes the Hérault, Keller, Kjellin, Stassano, Gin, Conley, 
Ruthenberg, Rossi, and Wilson furnaces, and finally deals with the 
question of yields and costa. 


THE HÉROULT FURNACE AND PROCESS. 

M. Paul Héroult, the French inventor of the process for 
extracting aluminium from its oxide by electrolysis, was born in 
Thury Harcourt, Normandy, in 1863, and was educated locally 
as a mining engineer. He was only 23 years of age when 
he patented his process for aluminium extraction, and in 1887 
he wasacting as technical managerof thefirst erected aluminium 
works in Europe—at Neuhausen. As stated in Article I. of 
this series, M. Héroult turned his attention in 1899 to the 
production of ferro-chrome, ferro-silicon and ferro-tungsten in 
a modified form of the electric furnace used for aluminium 
production, and it was the success of these attempts that sug- 
gested to him the use of electric heating in the iron and steel 
industry, Two distinct furnaces aud two distinct methods of 


Openings are provided in the top of the furnace cover for 
charging, for insertion of the two electrodes, and also for the 
escape of the gases produced on heating the charge. This 
‘latter can be effected either by arc or resistance heating. In 
the former case, the electrodes are allowed to touch the surface 
of the slag or metal, and are then raised upwards to the limit 
of distance which the arc will strike with the current and 
voltage at command. Two arcs will be formed under these 
conditions—one as the current enters the charge of slag or 
metal, and one as it leaves the same—while in between these 
two points the current will traverse the slag and produce 
resistance heating. 

When resistance heating only is desired the two electrodes 
are lowered until they dip beneath the surface of the charge, 
and the current in this case passes from one to the other 


entirely by the materials forming the same. 


The method of producing steel in this furnace is as follows: 
A charge of steel scrap, pig iron, iron ore and lime—in the 
requisite proportions and quantities—is placed in the furnace, 
and this is raised to the melting point by combined arc and 
resistance heating. The slag formed by the lime, and silicates of 
the ore now rises and floats on the surface of the molten metal, 
and the further heating of the charge occurs by allowing the 
electrodes to dip just beneath this slag, but not into the metal 


1:0 Meter —— _— 
3 


Transverse Section E.F 


Fic, 2.—' TRANSVERSE Section or HÉROULT CRUCIBLE FURNACE. 


-work have resulted from these experiments, the one a tilting 
electric crucible furnace for steel manufacture, the other a 
modified form of the blast furnace, with electric heating, for 


pig iron manufacture. These will now be described in the 
order named. | 


1. The Héroult Electrically-heated Crucible Furnace.—This 
furnace is shown in sectional elevation in Figs. 2 and 3. It, 
consists of a closed shallow iron tank thick y lined with a 
refractory material which will stand the high temperature 
attained within the furnace without undue softening or 
corrosion by the slag. This lining consists of dolomite brick, 
with magnesite brick around the openings. The hearth is 
"formed of crushed dolomite, tammed on top of the dolomite 
brick lining of the bottom of the furnace. The furnace is 
mounted on two curvedand cogged bars, which permit of its 
being tipped sideways and held at any desired angle for dis- 
charging purposes. At the opposite side from the discharge 
lip there is an inlet for the air blast, and also an insulated sup- 
porting framework for carrying the two massive solid carbons 
1/70 metres in length, and 360 mm. square, which convey the 
- electric current. These can be moved either in a vertical or 
-horizontal direction by use of the gearing shown in Fig. 3. 


Vertical Sections. 


Longitudinal Sections AB. & CD. 


Fic. 3.—LoNorrUDINAL SECTION or Нёвосіт CRUCIBLE FURNACE. 


beneath it. An air blast is now allowed to enter the furnace 
at some suitable point, and under these conditions the impu- 
rities of the iron and steel scrap become.oxidised and enter 
the slag. By pouring off this slag, therefore, and by renewing 
the materials which form it once or twice, a very pure product 
can be obtained. The process is in reality a washing-out pro- 
cess, in which the slag acts as solvent. The fact that all the 
heating with this type of furnace occurs without any actual 
contact between the carbon electrodes and the metal also con- 
duces to. purity of the products, since no silicon or carbon cau 
enter into the iron or steel from the electrodes. When the iron 
in the crucible has been raised to the requisite degree of purity 
by this washing-out process, a caleulated amount of an iron 
alloy high in carbon (carburite) is added, and the resultant steel 
(of kuown carbon contents) is tipped into the casting ladle. 

À similar method is followed when making ferro-alloys, the 
requisite weight of alloy high in the percentage of the metal 
or element desired, being added to the contents of the crucible 
just before tipping. | 

The crucible furnaces usually employed for this process 


| produce 3 tons of finished steel per charge and two charges 


per day of 20 hours, the current required being 4,000 amperes 
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charge, consisting of finely divided ore and coke, was placed 
in the space between the two electrodes, and also around the 
upper electrode, and fresh ore was added as that in the lower 

t of the furnace was reduced. The following are the 
Jetails of the runs made with this furnace :— 

3,280 kw.-hours, equal to 0:50 E. H. P.-year. The total out- 
put of pig iron was 2, 130 lb., and the power used was, there- 
fore, 0°47 E.H.P.-year per ton (2,000]b.) of pig iron. At £2 
per electrical-horse-power-year, the cost of the electrical energy 
required for the smelting operation was therefore 18s. 10d. 
per ton of pig iron produced. 

In a Paper read in America in 1904, M. Héroult stated that 
the profitable. production of pig iron in the electric furnace 
was only feasible under certain conditions which did not 
obtain in most countries, and therefore the practical applica- 
tion of the Héroult smelting furnace and process in Europe 
has been confined to the production of a few hundred tons of 

ig iron, chiefly for experimental purposes, at Froges and at 
Praz, in France. However, publication of the Canadian 
Expert Commissioners' report paved the way for a trial of 
the Héroult smelting furnace in Canada, and a grant having 
been made by the Canadian Government for the purpose, a 
small furnace was erected at Sault Sainte Marie, and experi- 
mental smelting of Canadian ores was commenced at that 
place in February of the present year, under the superinten- 
dence of M. Héroult himself. 

The official report of these trials has not yet come into the 
writers hands, but Dr. Haanel, the superintendent of mines in 
Ottawa, recently read a Paper giving some information E 
to them before the Canadian Club of Toronto. Dr. Haane 
states that about 55 tons of pig iron were made in 150 runs 
with this experimental furnace. The first trials were made 
with ordinary hematite ore, but, after the furnace had got into 
good working order, Canadian magnetic ores, high in sulphur 
contents, from various localities were utilised. Wood charcoal 
was used in place of coke, which is not produced in Canada. 
Experiments were also made with roasted and briquetted nickel- 
iron ores, which are found in large quantities in the neighbour- 
hood of Sault Sainte Marie. These yielded a metal containing 
4*5 per cent. of nickel and only 0:006 per cent. of sulphur. 

The results on the whole are claimed to have been most 
promising, since the yield of metal per horse-power was greater 
than that obtained at La Praz, and the estimated cost of the 
electrodes was lower than stated in the Commissioners’ 1904 
Report. M. Héroult estimates that good pig iron can be pro- 
duced at Sault Sainte Marie at a cost of £2 per ton. The fact 
that the electric smelting furnace.can produce good pig from 
ores which cost only Ds. per ton, and are unsuitable for use in 
the ordinary blast furnaces, is also claimed as another point 

nits favour. The burnt pyrites from sulphuric acid works, 
and titaniferous ores containing up to 5 per cent. of 
titanium oxide, are said to be other ores of little value at 
Present which can be utilised in the Héroult electric smelting 
urnace. Further information relating to these experiments 
and to the industrial developments which may be expected to 
arise from them at Sault Sainte Marie, will therefore be 
awaited with interest, for it is evident that M. Héroult 
imagines that he has found, in Canada, the exceptional con- 
ditions required for the development of a profitable and 
flourishing electric iron smelting industry. 

The fnancial aspect of this question, and the writer's own 
opinions upon the claims made for the Héroult process, will be 
given in Article VII. of this series. ag - 

(To be continued.) 


' [ERRATUM.—In Article І. it is stated on p. 519 that Héroult 
turned his attention to the electric furnace for iron and steel 
in 1900 ; the same year is mentioned five lines from the end of 
the article. Both these dates should be 1899.] | 


Berlin Tramways.—On the conduit sections of the Berlin 
tramways interruptions to traffic have been so frequent as to cause 
serious inconvenience. According to the Railway Review the 
change from accumulator traction to the conduit on one of 
the sections, which was very unsatisfactory in its working, haa 
produced but little improvement. 


ELECTRIC POWER SUPPLY IN LONDON.—L 
BY R. L. PEARSON. 


I 


INTRODUCTORY. 


In view of the several bills which will come under the con- 
sideration of Parliament during the forthcoming session, it is 
appropriate that electrical engineers, and others less directly 
interested in the industry, should become acquainted with the 
existing conditions of electric power supply in London, It is 
for this reason that a considerable amount of data relative to 
the matter has been collected, and it is proposed to embody this 
information in a series of articles extending over several weeks. 
The majority of the readers of The Electrician will probably be 
familiar with the design of several metropolitan generating 
stations as they were а few years—or even months—ago ; but 
loads have grown so rapidly and have altered so greatly in 
characteristics that many undertakings have changed beyond 
all recognition. For this reason it is proposed to describe in de- 
tail some of those extensions of plant which have been put down 
recently tocope with increasing demands, at thesame timegiving 
a brief résumé of the original or earlier features of the various 
undertakings. In this way, and by selecting only those systems 
which have cultivated a power load, it will be possible 
to give a comprehensive account of the progress which 
has been made during the past two or three years in the direc- 
tion of providing an efficient supply of electrical energy for 
power purposes, without involving the construction of a new 
and elaborate scheme entailing the expenditure of very large 
sums of money. 


THE CHARING Cross, WEST EnD & City ELECTRICITY 
SuPPLY Co. | 

There is probably no more interesting electricity supply 
undertaking in the metropolis than that whose area includes 
the City of London and a large portion of the West End. Its 
beginnings were small, and there must be many who remember 
the old steam station situated in Maiden-lane, off the Strand, 
which now exists no longer as a generating station, but has 
long since been converted into an important sub-station. The 
lighting business of the company is, in the nature of things, 
of very considerable extent, and it is obvious that the acquiai- 
tion of a City load caused a marked alteration to occur in the 
load curve. The City lighting load is principally a day 
load, and falls off to almost a negligible quantity by 6 p.m., when 
the offices close for the day. It is, however, just at this time 
that the West-End lighting load comes on, and the change 
from East to West naturally synchronises with the migration 
of human beings from the City to the West End. If the 
lighting load only had to be reckoned with, clearly the 
company’s load factor would in all probability be considerably 
higher than that of the average supply undertaking, but, a8 an 
exception to the rule, it appears that in this case the connection 
of motors to the mains has had an adverse effect on the load 
factor. The majority of electricity supply engineers use their 
utmost endeavours to secure a motor load, and rightly, for in 
almost every instance it results in an enhanced load factor 
with a consequent lowering of st of production, but the 
Charing Cross supply undertaking is an admirable instance in 
which exactly the reverse has taken place. Nevertheless, 
every effort is being made to iner.ase the motor connections, 
for it is recognised that the diversity factor is of very great 
importance. The following table shows the progress that has 
been made in this direction during the last tnree увага: _ 


— — 


| Year West Esp. Cr. 
ТГВ -———— eoo a кок 
| i | " Н.Р. connected. Increase . II. P. conneoted.| Increase 2 
— —— ~ es, E | — — 
1904 3,854 - | 2,218 E 
1905 4.146 7-6 8,868 74-8 
1906 5,079 29:5 | 4,781 29-8 


The result of this increase in motor connections is disappoint 
ing, owing principally to the nature of the work for which 
motors are employed in the company's area. Newspaper 
printing works require a great dea: oi power from the mains, 


but their load factor is exceedingly poor—in fact, an average 


ean 
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lighting load would be greatly preferable. There is an instance 
of such a consumer, арры! by the Charing Cross Company, 
who runs his motors fully loaded on two separate occasions, of 


shown in Fig. 3. 
about one hour each, per week ! Other instances, showing very 1 Ы 
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little improvement on this, could be quoted. As a result, of 
this kind of thing the increase of 22°4 per cent. to the motor 
connections during the last 12 months has lowered the load 
factor from 13:6 to 12:5 per cent. Fig. 1 is the output curve 
for 1906. 


It is certainly difficult to conceive how 
consumers of such a class can be offered 
ràtes sufficiently low to induce them to 
take a supply at all. Indeed, if the rates 
proposed by the London County Council 
Bill were applied rigidly to these con- 
sumers they would work out at a prohibi- 
tive figure, This is further proved by the 
fact that the Charing Cross Company do 
actually supply at a lower rate than that 
proposed by the L.C.C., and are prepared 
to supply electrical energy for purely 
manufacturing purposes at the present 
moment on the basis set forth in the L.C.C. 
Bill. Obviously, therefore, no mauufac- 
turer in the company's area would obtain 
any advantage by the passing of the Coun- 
cils Bill, and indications are not lacking 
that the company are providing every 
facility for obtaining a cheap, reliable and 
sufficient supply of energy for power pur- 
poses. 

The Charing Cross Company's principal 
generating station is situated at Bow, the 
largest sets consisting of two three-phase 
generators directly coupled to vertical en- 
gines (Fig. 2). Each of these sets is capable 
of developing 4,000 kw. (normal rating) 
when running at 83 revs. per min. In addi- 
tion, there are also four three-phase generators directly coupled 
to horizontal engines, each of which develops 1,600 kw. on full 
load at 83 revs. per min. Finally, there are two small gene- 
rators attached to vertical engines, each developing 800 kw. 


! either half. This 


vided for the feeders. 
into two halves, which are i 
other, alternate generators and feeders being 


when running at 230 revs. per min. Thus the generating plant 
aggregates 16,000kw. A general view of the engine room is 


Steam is supplied at a pressure of 170 Ib. per square inch and: 


about 70°F. superheat. All the engines 
run condensing, and a 26in. vacuum is 
maintained. The condensers are of the 
jet type, the air pumps in the case of six 
large sets being driven by the main 
engines, while for the two smaller high- 
speed sete there is an independent con- 
densing plant electrically driven. Cooling 
towers are employed for abstracting heat 
from the condensing water, the fall in 
temperature from the top to the base being 
some 32°F. This temperature difference 
is maintained throughout the year. Elec- 


trically- driven centrifugal pumps are em- 


ployed for maintaining circulation of the 
water. It may be mentioned that the 
entire generating pant is capable of 
carrying a sustained overload of 95 per 
cent. above the normal ratiog. More- 
over, the existing generating station is 
sufficiently large to permit of the plant 
being increased to a total of 24,000 kw., 
while provision is made to extend both 
engine room and boiler house so as to 
increase their length by 40 per cent. 
Even when these extensions—if they 
should ever be necessary—have been 
carried out, there will still be room 
enough on the site to double the plant 
capacity. | 

Oil break switches are employed 
throughout fur the generators, which 
are wound for a working pressure of 


10,000 volts and a frequency of 50 ~, per second. These 
switches are worked from the switchboard platform by 
means of levers, and similar switches are provided for 
the feeders, but in this case they are opened automati- 
| cally. Charging and discharging apparatus is also pro- 


Fic, 2.—One or THE 4,000 kw. Sets. 


The switchboard itself is divided 
absolutely isolated from each 

connected to 
separation is maintained right through 


D 


— 
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i i "s Cit: four sub-stations, at 
the sub-stations, where again.the motor-generators are| In the company's City area there are fot : 
arranged alternately on io separate switchboards so that * та m iie 1555 Mer 

isi | only affect half the | street. Here the voltage is reduced from 10,000 volte alter- 
E idi daos ш cbe nating to 200 volts and 400 volts continuous, which constitute 

Àn interesting feature of the Bow station is the steam- | the inner and outer pressures respectively of the 3-wire 
raising plant, the chief units of which are three upright | distribution network. Both synchronous and induction motor- 
boilers, each having a heating surface of 22,000 sq. ft. and а generators are installed at these sub-stations, the motors being 


Fic. 3.— ENGINE Room or THe CHARING Cross Company’s Bow GENERATING STATION. 


fire grate area of 336 sq. ft. One of these is shown in Fig. 4. supplied directly at 10,000 volts without the interposition of 
Each boiler is capable of evaporating no less than 100,000 lb. any step-down transformers. Altogether, the шош ш 
of water per hour. In addition there are ten horizontal tube | capacity in the City sub-stations aggregates 7,000 kw., but the 
boilers, each having a heating surface of 8,100 sq. ft., a fire | additional space available renders it possible to increase 
grate area of 125 sq. ft., and an evaporative capacity | this figure to 21, 500 KW. In the company's western vim 
of 24,000 lb. per — | there are also 
hour. Lastly, there = four sub: stations, 
are two smaller at Maiden lane, 
horizontal boilers Short s. gardens, St. 
each having a ' Martin'slane, and 
heating surface of Green Park. These 
4,990 sq. ft, a have ‘two sources 
fire grate area of of . supply — viz, 
60 sq. ft., and an from the ee 
evaporative capa- station, whic 
city of 12,000 lb. feeds motor genera- 
r hour. All the tors aggregating 


oilers are fitted .5,950 kw., and from 
with superheaters, 


the Lambeth gener- 
while two of the ating station. This 
largest and опе latter station is cap 
of the horizontal able of developin 
boilers are provided 4,400 kw. at 1, 
with mechanical 


volts, continuous 
current, but can 
be extended to 
deal with some 


| | — 12,000 kw. 

Fio. 4.—ONE or тнк LancE Borers EvapoBATING 100,000 LBS, or WATER PER Hour. When the ques- 
stokers. The re- tion of mains for 
mainder of the boilers are fired by hand, Welsh coal the City area was considered due attention was given to 
being used. Excellent facilities are available for obtaining the probable power demand for motor work, and very 
water and rail-borne coal, and a very complete system | ample provision was made. The network here is three- 
of elevators and conveyors has been installed to deal wire, with 400 volts across the outers, and the usual practice 
with it on delivery. All the water required is obtained from of connecting all motors of over 5H.P. across the outers 


two artesian wells. is followed. In the western area, as the demand for 


stokers, North 
Country and Mid- 
land coals are used 
in connection with 
the mechanical 
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motors was not great at the time that the distribution system 
was laid down, it has since been found necessary to put down 
a special power main having a sectional area of 3 8q. in. on 
either pide. The pressure of supply is 200 volte. 

From what has been said it is obvious that the company 
have made every provision for.maintaining an efficient and 
cheap power supply. All they want now are the consumers, 
and it must be confessed that there is a shortage in this direc- 
tion. Moreover, the available power ‘consumers are not of a 
highly remunerative type. Popular imagination has long con- 
ceived London to be the happy hunting ground of the electric 
sid supplier, but experience does not justify this view. 

here are mgny and forcible reasons why manufacturers not 
only will not build works in London, but are fast leaving it 
for more suitable sites. Building restrictions are prohibitive, 
rates gnd taxes are high, as are aleo the prices of labour and raw 
material. It is, perhaps, no exaggeration to say that the two 
latter items are 30 per cent. higher in London tban they are 
200 miles northward. This is why manufacturers cannot be 
induced to come to London; it is because they are unable 
to obtain a cheap power supply. The cheap power supply is 
already there, but the consumers are not, atall events, to any- 
thing like the extent to which they exist in the popular fancy; 
and even a supply of electrical energy very greatly reduced 
in price would not induce them to come. : 3 | 

(To be continued.) 


- 
\ 


MAGNETIC LEAKAGE AND ITS EFFECT IN 
ELECTRICAL DESIGN.* 


BY WILLIAM CRAMP. 
(Concluded from page 526.) 


Summary.—In this Paper the author divides magnetic leakage into 
harmful leakage and useful leakage. He shows how the harmful leakage 
may be reduced and consequently the output of machines increased, and 
describes the result of experiments made by putting the field winding on 
К the armature. In dealing with alternators he shows bow magnetic 
eakage should be dealt with to produce a self-compounded machine, and 
R рне how to obtain this by ен 8 continuous-current armature at 
one end of the rotor. He also draws attention to the low values of the 
leakage factor in alternating-current motors, and explains how useful 
magnetic leakage may be employed in a modification of the series alter- 
nating-current motor. 


Alternators.—In аро gne question of leakage in alternators 
I intend to confine myself ost entirely to useful leakage, or 
rather, to showing how use may be made of that leakage which 
must exist. a | 

Now, in ordinary alternators, the leakage which exists is of two 
kinds—viz., fieldleakage and armature leakage. To the former every 
word that has been said &s.to the advantage of obviating leakage in 
continuous-current fields strictly applies. The latter sets up what 
is called armature reactance and except in such special cases as the 
constant-current machine previously referred to, must be reduced 
as far as possible. In setting out to calculate the reactance of 
alternator armatures, recourse may be had to the formula given in 
The Electrician of April 15, 1894. P P 

This expression not only gives good results, but shows clearly 
what points should receive attention if the leakage is to be reduced 
to the minimum. When, however, we come to make use of it for 
calculating the armature details of a machine to give (let us say) 
constant current, it is found wanting since it only applies to ordinary 
slot proportions. In virtue of this fact it is always found difficult 
to calculate exactly the proper proportionsto give a certain reactance, 
and this is partly due to the fact that the exact effect of the resultant 
lagging armature current upon the field cannot be predicted, 
especially in the case of single-phase machines. A distinction has 
been drawn above between field leakage and armature leakage, but 
in practice these two are very hard to separate. As load comes on 
а single-phase alternator, armature reactance causes a fall in pres- 
sure at the alternator terminals, but it also causes the cyclic varia- 
tion of armature current to lag in time, so that the relative position 
of armature and field corresponding to maximum current is changed ; 
with the result that weakening of the field takes place, which causes 
a further drop inthe armature P.D. Thus the action of a constant- 
current alternator may be just as much due to distortion and 
destruction of the main field as to armature reactance; but since 
the path of a continuous magnetic field is a more easy matter to 
deal with in calculation than armature reactance, I think a better 


* Paper read before the Manchester Section of the Institution of Elec- 
trical Engineers, January 8th. Somewhat abbreviated. 


constant-current machine may be designed by providing a definite 
bye-pass (so to speak) for the field flux than by attempting to pro- 
vide leakage paths for the armature flux. 

I suggest, therefore, that armature reactance should in every case 
be kept as small as possible, while reactance of the armature upon 
the tield should be allowed to cause the latter to leak and thus pro- 
duce the constant-current effect. | 

As I shall show presently, the same idea may be adopted to cause 
the alternator to be self-compounding. These principles I first 
made use of in alternators designed in 1904, and from at date to 
this I have sent out many successful machines constructed upon 
these lines. A o, 2 

I call attention to this fact because it appears that only this year 
(November, 1906) Mr. Alexander Heyland has rediscovered and 
made use of the same idea“ The method which I employ is 
specially applicable to alternators of the inductor type, and may be 
explained as follows: Fig. 6 is a section through a special inductor 
alternator. R is the stator or stationary armature, forming also 
part of the magnetic circuit. S is the rotor, and would carry nor- 
mally the rotating inductors to produce the necessary variations of 
flux. А,, A, А, are air-gaps, and it is evident that if F is the only 
coil producing the magnetic field, then A, and A, are magnetically 
in series, as also are Al, As, whilst A, and A, are magnetically in 
parallel with respect to А. | 

Suppose, now, that the armature coils are wound upon the stator 
at A, while the other two air-gaps remain as simple smooth-bore 
flux paths. If F be excited by a constant current the coils A, will 
generate a certain open circuit.E.M.F. when R rotates at a certain 
speed, depending upon the relative areas of A, and A;. Directly 
any current is taken from the coils at A,, armature reaction is 
set up which immediately increases the reluctance of the path of 
the field flux through A,. . In consequence more of this flux tends 
to leak by As, producing thereby a very large fall of voltage, which 
will tend to keep the current at A, constant. This is particularly 
the case if the air-gap at A, be small and the density high with respect 
to A;; so that by carefully adjusting the areas of the gaps and the 
densities an alternator may be so constructed that a very small 
changé of current through the coils at A, only takes place, even if 
the resistance in circuit with these coils is changed from a large 
value to short-circuit. Similarly, if the armature coils be placed at 
А, а still more pronounced effect is obtained. Mrd tee regulation 
and control of this effect is obtained if a second field coil be placed 
in the recess between A, and As and connected in parallel with F. 
A resistance and reversing switch in series with this second coil will 
enable all the changes to be produced from an alternator having 
practically a constant-current characteristic to an alternator having 
the characteristic of a machine intended for ordinary constant 
potential supply. If the two field coils are so adjusted as to both 
tend to make A,, As the path of their flux, the effect of the second 
field coil is equivalent to a great reduction of the reluctance at As, 
while when the two are in opposition they both send their flux 
through A,, and tend to prevent any possibility of leakage. Thus 
in either case the armature at A, may be wound as if for constant 
potential. It will be seen that since the reluctance of each circuit 
is nearly inversely proportional to the areas of the respective gaps, 
the calculation for any particular characteristic is extremely simple 
compared with that required for the ordinary constant-current 
alternator ; and, further, ample adjustment for errors in calculation 
may easily be provided by means of the second field coil above 
referred to. A | 

In applying these principles to obtain а machine which shall, 
with varying currents, give constant P.D., we should have to pro- 
vide at A; a steadily increasing magnetomotive force of such sense 
that it would oppose the leakage from F. This is equivalent to 
compounding in the ordinary way, and, in consequence, involves a 
continuous current increasing with the load. In order to compass 
this, and also to make use of the air-gap As, I have placed on the 
rotor at A; а continuous-current armature and commutator, and 
have broken up A, into salient poles. 

The brushes on the commutator being connected through suitable 
rheostats to the field coil F, we at once have a machine which is 
self-exciting. Not only this, but the increase of alternating current 
at A,, by tending to increase the reluctance of that path, tends also 
to shunt more flux via As, whereby the voltage at the commutator 
is increased and with it the exciting current, so that the voltage at 
A, returns to its original value. In this way the machine becomes 
both self-exciting and self-regulating ; тш not only as 
regards voltage drop due to increase of current on the alternating 
side, but also as regards change of power factor involving no change 
of current. Forif the power factor of the alternating-current circuit 
be reduced, the armature reaction at A, is increased, which DON 
causes a fall of P. D., but in this case automatically compounds itse f 
by increasing the exciting current. Moreover, the machine ч 
actually be made so that it over compounds, the question of А 
amount of compounding depending simply upon the saturation 0 
the iron paths at A, relatively to those o Аз. 


i р үлеме d 
z The Electrician, October 26th, 1906. 


— —— 


— — 


Al. 


600 


Fig. 7 shows a section through an actual machine constructed 


upon these principles. | 

It should be pointed out that when constant current 1s required, 
instead of reducing the reluctance at A, (Fig. 6) we may if we please 
inorease the reluctance at Aj. This is very easily carried out if the ex- 
citer armature be placed at A,, for then any increase of current at A, 
increases the reluctance of the whole magnetic circuit sufficiently to 
drop perceptibly the exciting E.M.F. In this case, then, the air-gap 
As is not required, but it may be of use in order to give (by allow ng 
a second field coil between A, and A;) a better magnetic distribution 


at Aa · 

it’ will be observed in Fig. 7 that the exciter armature forms 
rather a large percentage of the total machine. This is partly on 
account of the fact that, since these machines were constructed to 
give a falling characteristic, nearly the whole of the flux passes 
through the exciting armature, and partly because the exciting 
armature being surrounded by poles which are all of one polarity, 
different proportions have to be adopted to those which are ош 
in ordinary direct-ourrent machines. In criticising the use to whic 
these machines may be put, I should be inclined to say that, as 
constant-current machines self-exciting, the size of the exciter arma- 
ture would limit their adoption to comparatively small units, but 
where separate excitation is adopted there is no limit to the output 
for which they are suitable. 

In considering in the same way the constant potential type, I 
should be inclined to think that in such sizes as will entail less than 
a 2 per cent. loss for excitation, the exciter armuture and its magnetic 
circuit would be too small to properly allow of the regulation being 
obtained. This, however, needs more practical demonstration. 


— 
„ 
A, 


One use further may be suggested for machines of this type— 


4.6, as а new form ot motor-converter. If the alternator armature 
be supplied with an alternating current while the rotor is run up to 
speed, the machine will run as a synchronous motor because the 
direct-current armature will excite and set up a field current. When 
in synchronism, increase of load will tend to strengthen the field 
magnetism by reducing the reluctance upon the synchronous motor 
side, so that the machine will automatically compound for fall of 
voltage upon the direct-current side. Thus we have a motor con- 
verter with its direct-current voltage completely under control and 
tending to automatically compound, while economy and efficiency 
are obtained by the use of one field coil for the two armatures. 


ALTERNATING-CURRENT Moros. 


The great advance which has been made in the direction of alter- 
nate-current commutator motors since Dr. Behn-Eschenberg read 
his Paper before this Institution in London necessitates the division 
of the subject here into (1) motors without salient poles and (2) 
motors with salient poles. To the former class belong all induction 
motors, and, indeed, all those motors which depend upon a rotating 
field for their performance, among which must be reckoned the 
ordinary repulsion motor, with its various modifications. The results 
in the Paper referred to give for the most part an excellent ap- 
proximation for the designer's guide in estimating the leakage 
factor, and it is only necessary for me here to draw attention to one or 
two points which appear to some extent to have been overlooked. 

The first of these is the fact that no distinction is drawn in the 
Paper between ordinary and hemitropic windings. Now since the 
theoretical short-circuit current (in Fig. 1, OB) is the terminal 
voltage divided by the calculated reactance of the windings, whilst 
the theoretical no-load current (in Fig. 1, OA) is the calculated 
magnetising current, it follows that the latter is the same whether 
ordinary or hemitropic windings are used, while the former is in 
the hemitropic winding smaller than that of the ordinary winding. 
This is easily proved as follows: If f be the number of C.G.3. 
leakage lines produced by unit (C.G.S.) current in one turn of a coil 


| 
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and t be the number of turns in the coil, then the coefficient of self- 
induction for that coil is " 


thus the reactance per coil | 
=2r xex 2 ohms. 


In а hemitropic winding we have C coils in series per phase and 
t turns per coil, so that reactance per phase hemitropic 


=2rx ox х uus post Hj 
In an ordinary winding we have 27 coils in series per phase and ¢/2 
turns per coil. Reactance per phase (ordinary) 


xa 
QT x х oc 2 cac йс сє vasa) 
and obviously (1) is twice (2). 

In practice the hemitropic winding is not found to have a react- 
ance equal to twice that of an ordinary winding, probably because the 
above calculation assumes that in each case the leakage lines of each 
coil only link with the turns of that coil, which is most unlikely ; 
and also beeause the fraction of stator face devoted to the wires of 
one side of a coil is usually greater in the hemitropic form. But 
there is in practice a difference, though it is not so great as 
2:1: and this is almost certain to be the case, because the in- 
ductance of the end connections of a hemitropic winding is twice as 
great as the inductance of the end connections of an ordinary wind- 
ing, and also because fewer slots are used in the hemitropie case. 
In my opinion the difference between hemitropic and ordinary 
reactance per phase is in the proportion of about 5:4. Another 


d | ШЕ 
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point to which I wish to draw attention is the discrepancy in Dr. 
Behn-Eschenberg's formula pointed out by Prof. S. P. Thompson— 
i.e., the fact that in the second term the factor which takes into con- 
sideration the bridge of the slot has been omitted, so that instead of 


_ 8 A 164 
U-NIÜXNT! b 
we have 
_ 8 , 1046, 6A 
"TNITXNT'D 
where 
N= Mean value of slots per pole in rotor and stator. 


A=  Air-gap length in millimetres. 
b= Gross axial core length in millimetres. 
ore edge thickness of tooth for open slots= mean 
a of edge thickness of stator teeth and of e 
\ when closed 


of thinnest part of iron bridge over rotor slots 
— slot opening for open slots in rotor and 
Хош 


in milli- 
metres. 


stator=average of slot opening in stator and (in milli- 
length of thinnest portion of iron bridge over | metres. 
closed rotor slots 

T=pole pitch measured upon stator face reduced by (Х х №) in 
millimetres. 


rotors the formula is right. For ordinary windings it must be multi- 
plied by 0:9, and for squirrel cage rotors by 0°9. 


& Il 
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Values of v in Induction Motors. Reduction of OA to 00, of course, proportionally reduces the 
"unc mee насына 


Motor No. | L 2. 8 resistance drop, во that A moves on the semicircle B, whilst C 
5 . traverses the semicircle BCO. Thus for any position C, to the 

Maker ...... теа Со. Oerlikon Brown Boveri Siemens Bros. 

—— 8 | 


current scale (fixed by OA as short-circuit current, ABO as angle of 
lag given by the wattmeter), 


Phases 2 8 
рр 5 a P ; 2 5 В ОС = current taken. 
РИНЕН 6 6 о the voltage scale (fixed b ОВ full terminal vol 
Speed (sync. ) 1,500 1,500 2,000 1,000 m med reactance dro in 
ааа: к КШ ic hemitro ene Biar or A BD=motor resistance drop, 
1 i i ? 
Е 80 * o ME 7 | CO =back E.M.F. 
v calculated. . 0-0563 0:048 0087 0071 Also since output - back E. M. F. x current, it is=CD x CO, or pro- 
v from test., 0*054 0:048 0:077 0-087 portional to the height of the ndicular from C upon OD. e., 
Rotor Wound Wound but Squirrel Wound to CF. The torque is proportional $o OC? Now the above He rinm 
short-circuited сабе has to be modified in practice to take account of saturation and iron 


losses, but it is near enough to prove substantially that if (1) the 
resistance voltage be low (BD) and (2) the back E.M.F. be high 
(DC) compared with the reactance dro (CO), then the motor will 
be good both as to power factor and efficiency. (1) and (2) above 
are easily attained in practice b well-known means. Now if, 


When the value of the leakage factor in such machines as those 
given above is compared with that of similar sized continuous-cur- 
rent motors, one is struck with the effect which a small air-gap and 


presens field to the free brush, I shall have a motor whose main and 
eakage etic paths are in parallel exactly as they are in an 


horse-power has to cross an air gap, whilst here only part need 
cross it. 

These two points are well brought out in the change in the semi. 
circle diagram. 

The new primary coil will have a very amall resistance, and con- 
sequently at constant terminal volts the flux through it will be 


fitted with field coils spreading almost over the pole pitch and the 
pole is kept short, while neutralising windin 5 coed to reduce 
the armature leakage. These devices have dad to be adopted by 
alternating-current designers, and those engaged in the design of 
continuous-current machines would do well to profit by them, Har 
ful leakage in salient pole alternating . current motors is reduced to 
a minimum Useful leakage, on the other hand, has never been 
made much of. In the starting up of single-phase motors it has 
been utilised, and it is the principle really involved in the repulsion 


Q 


Fio. 9. Fio. 10. 


Fic, 8. 


practically constant and the magnetising current practically con- 
stant also. If the joints in the circuit be good there is no reason 
why the magnetising current should be large, and we may draw it 
88 OG, Fig. 8; so that the total primary current is now ОН (= GC). 
The flux across the air-gap will now be slightly increased, but also 
alightly shifted in phase away from OC towards GC, and so the 
torque still remains practically с ОС? The power factor is changed 
from cos CBO to cos CGE, and the primary current from CO to CG. 
Otherwise the motor remains precisely as before, excepting for the 
fact that we may wind the high-tension side for any voltage we 
please (and a very simple coil it is), and we may regulate entirely 
on the low tension, which windings might be stocked for each size. 
Also this very change admits of possibilities of improving the 
slightly reduced power factor and of immensely improving the 
commutation by altering the number of armature and leakage limb 
turns respectively. The armature self-induction is always a problem 
in H.T. motors, and it is this problem which affects both power 
factor and commutation. 
Now the self-induction of the armature depends upon 
(the armature turns per pole)? ; 


thus a small decrease of the turns produces a large change in the 
coefficient of self-induction, and hence, also, a large change in power 
factor and much easier commutation. Or, to put this matter in 
another light, these motors may be built with fewer poles than 
ordinary series motors for the same power factor. Of course there 
is no difficulty about multipolar designs for this type of machine. 
The nearest parallel to the above motor in use at the present day 
is the repulsion motor represented diagrammatically in Fig. 10. In 
this motor the short-circuited armature is fed through induction by 
coils A, while coils B provide the field flux. A and B are placed in 
series across the mains. When the locked test is applied to such a 
motor it is seen that the coil A is relatively non-inductive compared 
with the coil B; hence a phase displacement of flux takes place, 


motor. I wish to show that it can be quite as well employed in 
that modification of the series motor which I first suggested at a 
meeting of this Institution about 19 months ago.* It will be 


It was my original intention 
retical explanation, but also a 
but unfortunately, owing to the fact that the makers delivered the 
machine a month late and with a serious short on it, my test must 
be delayed for в few weeks. In the meantime I give the theoretical 
figures and advantages; which is most easily done by commencing 
with the semicircle diagram for a series motor. 

When the armature is locked, a plain series motor behaves 
exactly as a choking coil—i.e., if in Fig. 8 OA represents the locked 
current for full terminal PD, then it also represents to а voltage 
scale the reactance drop in the motor, and AB at right angles to 
OA represents the resistance drop. OB is therefore the voltage to 
drive the current OA against the motor impedance—that is, the full 


run (still keeping the terminal PD constant) we have an E.M.F. 
set up in the armature Windings practically in phase with the main 
field flux, but, like the resistance drop, opposing the armature cur- 
rent. This has the effect of reducing the current OA through the 
addition of an E.M.F. in phase with the armature resistance drop BA. 
Thus BA is increased to BC, and BCO still remaining a right angle, 
the current line OA has for its locus а semicircle upon OB as base. 


* Discussion on Schoeff's Paper on Single-phase Railway Motors and 
Methods of controlling them, at Manchester, February 27th, 1906. 
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setting up a rotating field somewhat similar to the starting system 
of an ha Pais . induction motor; and in order to take 
full advantage of this & stator without salient poles like that of an 
ordinary induction motor must be provided. 

A comparison of Fig. 9 and its modification reveals the fact that 
for electrical circuits in series magnetic circuits in parallel are used. 
Also we note that in Fig. 10 not only has a flux at B to cross the 
air-gap, but also a flux at A, so that the whole energy imparted to 
the rotor has to cross the air-gap. This is the secret of the low 
power factor obtained with repulsion motors. For the sake of 
clearness we may compare four motors with similar characteristics, 
as follows :— 


Table. 
Series motor T Repulsion; Cramp 
EM simple. iotmers: motor. motor. 
Suitable to voltage | Low only | Any Any Any 
Power factor...... Good | Good Fair Good 
Commutation .... | Depending on Good Only good Very good 
voltage | at syne. |. 
Iron weight ...... 1 175 11 1:25 
Opper ,,  ...... 1 1475 1:8 1:25 
Easy to wind...... Very . Moderately No Very 
Compensation coils Yes No No No 
required........ 


It is thus seen that for low voltages the simple series motor is 
best, while for high voltages my motor is best—a verdict which I 
hope shortly to be able to endorse by definite tests. 


NEW TYPES OF INCANDESCENT LAMPS.* 


BY CLAYTON H. SHARP, 


Summary.—The author, after discussing the physical properties of 
metal filaments and the distribution of light, gives numerous life curves 
of tantalum, tungsten and other metallic filament lamps. He concludes 
by an investigation of their sensitiveness, as regards fluctuations of light, 
to alternate currents. | 


After referring to the development of the carbon lamp, the author 
gives some brief notes on the manufacture of tungsten, osmium and 
other metal filament lamps, and then passes on to the characteristics 
of these lamps. 

PuysicaL CHARACTERISTICS. 

The degree of fineness to which it has been possible to reduce 

these metal filaments is indicated by the following table :— 


Diameter. 

Tantalum, 110 volt 22 с.р........................ 0:052 mm. 
Osmium, 16 уо ................................ 0:103 „ 
A NOW cemere Vd segs ean ar An 01 „ 
[After burning ...................... ss 0:055 „ 


Osram, after burning 0:044 „ 


A fine hair may have a diameter of about 0:06 mm. In view of 
the extraordinary degree of fineness which has already been attained 
in the manufacture of these filaments it does not seem probable 
that very much more can be looked for in this direction. 

Tungsten filaments, when at the temperature of full incandes- 
cence, are quite soft. It is, therefore, not feasible to produce 
them and mount them in lamps in any other form than in loops. 
All the lamps which have been exhibited up to the present time 
have been intended for burning only in a pendant position. It can 
be stated, however, that by certain modifications in the details of 
construction lamps are now being made which can be burned in 
any position. The first tungsten lamps produced were designed for 
low voltages. 

One of the chief disadvantages of the tungsten lamp lies in the 
extreme fragility of its filament. Blows or shocks given to the 
lamp are quite likely to cause a rupture of the filament. A ruptured 
filament may, however, mend itself by the parts welding together 
once more, but where the filament has become welded it is quite 
likely to break loose again. 


ELECTRICAL CHARACTERISTICS. 


The feature which differentiates the electrical behaviour of the 
newer lamps from the ordinary carbon lamp is their positive tem- 
perature coefficient. The temperature coefficient of the ordinar 
treated carbon filament has been shown by Mr. John W. Howell to 
be very nearly zero at the temperature of ordinary incandescence. 
At lower temperatures its coefticient is negative. The term metal- 
lised " has been given to the carbon filaments treated by the high- 
temperature process on account of the fact that these filaments at 
their temperature ofincandescence have a positive coefficient. The 

J)) ( 


PF . CREE ан 
* Paper read before the American Institute of Electrical Engineers. 
Slightly abbreviated. 
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tungsten and tantalum filaments have also positive coefficients, 
which are, moreover, much larger than the positive coefficient of the 
“ metallised " carbon. The temperature coefficients of tantalum, 
osmium and tungsten filaments have been determined by measuring 
the resistance of these filaments at room temperature and again at 
100°C. The coefficients as found were as follows:— — . is 


Tantalum ...................... 0:284 per cent. per degree. 
Osmium .......................- 0:872 5 ww 
Tungsten (osram lamp) ............ 0:438 " » 


It will be noted that the temperature coefficient of the osmium 
filament corresponds very closely to the temperature coefficient of 
pure platinum. — The.temperature coeflicient of the tungsten lamp 
is higher and that of the tantalum filament is lower than the average 
rr а for pure metals. In accordance with the general law 
that the presence of impurities reduces the temperature coefficient 
to a very marked degree, it would appear that the tungsten of the 
osram lamp was very pure, while the tantalum of the tantalum 
lamp either contained some slight trace of impurity or that the metal 
was in such a condition, due possibly to crystallisation or to lack of 
annealing, that its coefficient was abnormally low. 
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The effect of the positive coefficient is to give the metal filament 
lamps considerable inherent regulation, as shown by the following 
table and by Fig. 1. 

Change with 5 per cent. Increase in Voltage above Normal. — 
| Candle- power. Watts per candle. .. 


Carbon + 30 per cent. — 15 per cent. 
Metallised ........ .. +27 - — 13 з 
Tantalum 4-22 з -11 
Tungsten ............ 4- 20 5 — 10 " : 


The quality of the lamps here pointed out is a very valuable one, 
since the regulation is better and the life of lamps is probably less 
affected by pressure variations. | 

Another interesting consequence of the positive temperature 
coefficient is that at the instant of closing the circuit the current 
through а metallic filament is much greater than it is a fraction of a 
second later when the current has had time to heat the filament to 
its normal temperature. 


DISTRIBUTION OF LUMINOUS INTENSITY. 


The distribution of luminous intensity in the horizontal plane for 
both tantalum and tungsten lamps must be on the average a circle, 
due to the method of construction of the lamps. This circle con- 
tains in each case a number of narrow maxima which are due to 
reflections from the opposite side of the bulb. Curves of vertical 
distribution of a tungsten lamp and of a new and an old tantalum 
lamp are shown in Figs. 2 and 3. The difference between the 
curves of the old tantalum lamp and the new tantalum lamp brings 
out a marked peculiarity «f the tantalum lamp when constructed 
with a straight-sided bulb. It points to a change in the spherical 
reduction factor or ratio of the mean spherical to the mean horizon 
candle-power of the lamp during its life. Such a change is actually 
shown by the lamp. The change in vertical distribution may 
traced to two causes; first, to the fact that during the course of the 
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burning of the lamp a heav 
bulb in a zone of a width su stantially the same as the length of the 


Appears as a fine smooth wire, looking like polished Steel, and 
showing, under the microscope, a uniform Surface, except for very 
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Fio. 2.—Distrinrtion oF LIGHT зх VERTICAL PLANE АВОСТ 113-5 VOLT 
Osram LAMP. | 
Spherical reduction factor 0515. 


decrease more rapidly than according to this cosine law, consequently 
there would be a deficiency of light in directions not at right angles 
to the filament. The filament, however, becomes roughened with 
use, and the little projecting surfaces would tend to increase the 
radiation in these directions. 


VERTICAL DISTRIBUTION OF CANDLE .РО 
OF TANTALUM LAMP-NEW AND OLO 
PLOTTED IN PERCENTAGE OF MEAN SPHERICAL CANOLE POwE 
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The spherical reduction factors for 20 tantalum lamps examined, 
e extremely variable, falling as low as 0°69, and rising as high as 


0:76. The cause for this is probably in the difference in the degree 
of polish of the surface of the filament. A lamp having a filament 


carbon-filament lamps never have a factor smaller than this. A 
lamp of this character would give no light through the tip. The 


on the bul 


of the horizontal candle-power alone, the spherical reduction factor 
being unknown, are pedi to be misleading and fallacious. This is 


tion factor is quite a definite and unvarying quantity for a given 
type of filament. 


©“ USEFUL ” LIFE or METAL-FILAMENT Lampr. 


It has been customary to consider as the useful life of a carbon- 
filament lamp, its life up to the time when its candle-power has 
fallen to 80 per cent. of its initial value. Beyond this point it 
has been considered cheaper to discard the old lamp and replace 
it with a new one; in other words, this has been taken to be the 
proper “smashing point" of the lamp. It should be pointed out 
that this relation does not hold with the metallic-filament lamps. 
The smashing point of a lamp is determined b considerations of 
initial cost of the lamp, the cost of electrical energy, and the 


Alternating Current 180^- 800 Hours 
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Alternating Current 607-157 Hours ` 


ew Lamp. 
Fic. 4.— Tux TANTALUM FiLAMENT. 


veut 


rate of decline of the candle power of thelamp. In the metallic 
filament lamps we have lamps of much higher ло not 
only initially, but throughout their life; they are lamps of higher 
candle-power and necessarily of higher initial cost. It would seem 
that the data at present available regarding such lamps are not 
sufficient to admit of the proper determination of the smashing 
point. Certain it is, however, that whete such lamps are used d 
are likely to be burned until they fail. This is the condition whic 
is almost necessarily brought about by their relatively high cost. 

À feature which marks both the tantalum and the tungsten lamp 
is the ability of the filaments sometimes to repair themselves after 
having been broken. If the broken end of a filament becomes 
crossed with another portion of the filament so that the electric cir- 
cuit is completed the amp once more lights up. In the case of the 
tantalum lamp a junction of this kind may result in a very strong 
weld, so that a point of this sort does not necessarily constitute a 

oint of especial weakness in the filament. Welds of this sort 
between tungsten filaments operated at normal voltages are much 
less secure and are quite liable to break apart. After a repair of 
this sort the candle power of the lamps is usually higher than 
before, due to the decreased length of filament which the current 
must traverse. The occurrence of breakages and repairs accounts 
for irregularities in life test curves such as are not seen in the curves 
of carbon filament lamps. This peculiarity of the metal-filament 
lamps raises a question in regard to a proper criterion for reckonin 
the life of such ps when testing them. The question is, shoul 
the life of а metal-filament lamp be reckoned up to the time when 
its filament first breaks or should the time of final failure be taken? 
In other words, should the first natural failure be considered ав 
terminating the useful life of the lamps, or should the useful life 
include all the period up to the point where it is no longer possible 
by manipulating the lamp to cause it to repair itself ? 
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Lire HisTORY. 

Some of the eatliest tests of tantalum lamps made in this country 
showed & much poorer behaviour than was claimed for the lamp by 
its makers. In these tests the lamps were burned on alternating- 
current circuits. Since there was no reason to suspect that the lamps 


AVERAGE LIFE CURVES OF TWENTY TANTALUM LAMPS 
TESTEO TEO VOLTS . 


were suffering on account of incorrect voltage or rough handling, the; 
conclusion was almost inevitable that the nature of the current might 
be influencing their life. On trial it was found that teste made 
on direct current instead of alternating gave results which were in 


i LIFE CURVES OF REPRESENTATIVE TANTALUM LAMPS 
x: TESTEO ОМ OIRECT CURRENT AT RATED VOLTS 


Candle-power. 


— DE 


500 600 


general agreement with those which had been published abroad. 
Sinee that time the effect of alternating current in shortening the 
life of a tantalum lamp has become well recognised. Since no 
quantitative data have been published showing the amount of this 


Nt tt tt tt TTT 


effect, the following table in which comparative values of the life 
of tanteluum lamps on direct current and on alternating current of 
25, 60 and 180 cycles per second will be of interest. The results 
of the 180 cycle test have kindly been placed at my disposal by the 
authorities of the Edison lamp works. 

A microscopio examination of the tantalum filaments, new and 
burned on direct current and alternating current of different fre- 
Доо is extremely interesting. А ftee-hand drawing of such 

ents as seen under the microscope is given in Fig. 4. 


Mortality Table—Tantalum Lamps. 


Direct 
| (180 cycles. 60 cycles| 25 сусћев t 


т watte|2-49 watte| 8-1 watts Rated | Rated | Rated 


per candle per candle per eandle volts volts. volts 
Number of 
lamps.... 10 10 10 15 16 20 
First burn 
out 34 hr 92 hr. 110 hr. 23 hr. 177 hr. 100 hr. 
50% b 
out 14 ” 167 » 288 ” 118 se 271 » 641 p 
100% burned| - 
out ...... 290 ,, 835 ,, 447 ,, 476 „ | 641, 
Total hours : 
of test... | 290 885 ,, | 447 „ 397 „ | 641,, 775, 
Average life 
of group.. 122 208 ,, 248 „ 151 „ | 824 606 „ 
| (est.) (est.) 


It will be seen in this fi that the unused filament is smooth 
and ponekod with only slight pittings on the surface. The ent 
hich has been burned on direct current is much less regular; its 
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Fic, 7.—Lire Curves or TANTALUM AND Carson Lamps. 


surface shows deeper pittings and, in places, it is cut and notched 
as if with a knife blade. Some parts of the filament are much 


. | more irregular than others. The filament on 25 cycles shows still 


stronger markings of the same character as shown on the direct 
current, but shows also, in places, a jointed structure looking 
like the jointed structure observable sometimes in basaltic rocks. 
This latter effect is even more marked in the case of the 
filament which has been run on 60 cycles. Here parts of the 
filament look as if they were made up of blocks which had been 
irre ly piled one on the other. The length of these jointed 
sections in the filament is about equal to the diameter of 
the filament itself. It looks, in some places, as if one of these sec- 
tions had been almost expelled from the row. The appearance, too, 
is very much as if where these joints occur, the filament had actually 
separated, and had welded itself together instantly. The filament 
which had been operated on 180 cycles had the same appearance, 
perhaps somewhat exaggerated. In short, the increased wear and 
tear of the filament, due to the use of the alternating current, is тегу 
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apparent. The reason for it, however, is obscure. The conclusion 
is inevitable that this lamp at the present time is esentially a direct- 
current lamp. 

No such effect is observable with the tungsten lamps. Tests 
of the Electrical Testing Laboratories show quite definitely that 
their life on direct current and alternating current is the game. 
This has also been proved by elaborate experiments to be true of 
carbon filaments. 

The average results of tests of 20 tantalum lamps of German 
manufacture on direct current are plotted in Fig. 5. Zr 

This gives the average values of horizontal candle-power, watts, 
and watts per candle of the above lamps and it serves to show 
graphically the distribution of failures of the individual lamps. 
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Representative lamps, the performance of which may be considered 
to be characteristic of the 20 tantalum lamps, have been selected, 
and data on these lamps are given in the following table and are 
plotted in Fig. 6. i 

From the foregoing data it will be seen that the life history of 
tantalum lamps is characterised by a large initial increase in candle- 
power and a corresponding decrease in watts per candle, the extreme 
values being reached at the end of about 25 hours. From this point 
on, the candle-power decreases at a moderately rapid rate and the 
watts per candle increase. The rate of decline of the mean hori- 
zontal eandle-power is more rapid than that of the mean spherical 
candle-power, for the reasons given above. The result of the 


THREE OSMIN LAMPS, 
55 VOLTS 
TEST MADE IN VIENNA, 
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relatively slow decrease of mean spherical candle-power with a 
large initial increase is that in some cases the final mean spherical 
candle-power of a lamp is actually greater than its initial mean 
spherical eandle-power. For purposes of ready comparison, life 
curves of representative tantalum and of a carbon lamp burned at 
9-1 watts per candle are shown in Fig. 7. The candle-power of 
both is on a mean spherical basis. The exaggerated initial rise of 
the candle-power of the tantalum lamp is very apparent. Curves for 
watts per spherical candle-power give an opportunity for a com- 
parison of the relative electrical economy of the two kinds of lamp. 


receiving station. 
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Representative Tantalum Lamps, Data on Lamps Nos. 69 and 53. 


| Mean horizontal. | Mean spherical. 
alii Lamp Lamp | Lamp Lamp 
| No. 69. | No. 53. | No. 69. | No. 53. 


Per cent. Per cent, Percent Per cent 
| LI 


Initial candle-power .............. 24-2 211 | 171 | 161 
Peak candle-power .............. 816 299 "| 925 22-9 
700-hour eandle-power............ 173 178 | 160 | 154 
Average candle-power to 700 hours. 212 21°7 17-1-| 17:6 
Decrease of c.p. during ( From initial 285 15 6 61 | 44 
700 houre t From peuk. 459 409 | 280 | 827 
Rate of decrease per 100 f From initiall 407 2:23 091 | 0:68 
hours during 700 hrs, | From peak. 6:47 579 4'13 | 467 
Initial reduction factor ET -» | 0764 .0707 
Reduction faetor at 635 hours...... “et -» || 0856) 0-902 
Average watts . 46:6 45:8 46:6 45:8 
Initial watts percandle............| 1:98 2:17 2°80 2°84 
Watts per candle (peak) .......... 1:52 1:59 2:12| 2:07 
Watts per candle (700 hours) ...... 2:61 2:50 2:82| 2:90 
Average watts per candle 2:20 211 | 270| 260 
. n 


Results of tests of tungsten lamps made in various laboratories 
are given below. The data of some of the makes of tungsten 
lamps are extremely meagre, a circumstance which in some cases is 
believed to correspond to a backward state of their commercial 
development. Fig. 8 gives the results of tests“ of two Kuzel lamps 
of approximately 30 volts and 11:5 c.p., made at the Technologisches 
Gewerbe Museum in Vienna. These lamps consumed appoximately 
1:25 watts per candle initially. One of them reached the extra- 
ordinary life of 3,537 hours, with a decrease in candle-power of 
about 10 per cent. The filaments in both the lamps were burnt 
through and repaired once in the course of their life. The result of 
the repair was an increased candle-power, which is shown clearly 
on the curve. 

The average result of, tests of three Osmin lamps of 55 volts and 
44 c.p. are shown in Fig. 9. These tests were made in the laboratory 
of an electrical company in Vienna. The lamps showed a life of 
1,200 hours and a decrease in candle-power of 14 per cent. in that 
time. The results of a test of three Osmin lamps of 55 volts made 
at the Municipal Electricity Works, Vienna, showed an initial 
candle-power of 27:8 and initial watts of candle-power of 1:95. After 
2,289 hours of burning the candle-power was 23°4 and the watts per 
candle 1:45. Six 54-volt Osmin lamps tested at the Technologisches 
Gewerbe Museum consumed initially 1:17 watts per candle. After 
1,776 hours the watts per candle wore 124. The candle-power of 
these lamps is not given in the report. It should be noticed that 
all the above lamps are low-voltage lamps, from which a better 
result is to be expected than from 110 volt lamps. 


(To be concluded.) 
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EXPERIMENTS ON DIRECTED WIRELESS 
TELEGRAPHY.! 


BY K. E. F. SCHMIDT, 


The disposition of the sending air-wire resembles that used by 
Marconi in that a part of it is vertical and a part horizontal, but it 
differs in that the horizontal part is connected to the vertical part 
through the spark-gap. Theair-wire was phosphor-bronze of 2mm, 
diameter, and its upper end was suspended by a glass insulator at 
a height of 21 to 31 metres above the ground. It descended to the 
workroom at an angle of from 75 to 90 deg. with the horizon and was 
connected to the 4mm. spark-gap. It emerged again into the 
air, and was carried some 18 metres horizontally at various heights 
above the ground on different occasions. This horizontal extension 
of the air-wire may be regarded as a sort of balancing capacity, as 
the sending air-wire is not earthed. For lengthening the emitted 
wave а variable self-induction coil was included in the air-wire. The 
receiving air-wire was at about 350 metres distance, and consisted 
of a wire 20 metres long supported with its upper end at about 
16 metres above the ground. A rough baretter was used to indicate 
the intensity of the energy despatched, and a sensitive baretter and 
galvanometer were used to measure the energy received. The 
horizontal part of the air-wire was put, during sending, in one of 
three position, (1) The 0 deg. position, in which the wire is pointed 
directly away from the receiver ; (2) the 90 deg. position, in which 
the wire is at right angles to the line joining the stations ; (3) the 
180 deg. position, in which the wire is pointed directly towards the 
In the experiments the emitted wave-length and 
the inductance at the receiving stations were varied to get maximum 


« ' lektr ik chine 1906, No. 6. 
* Kremenezky, Elektrotechnik und Maschine nbau, ^ b 
t Abstracted from the Physikalische Zeitschrift, January 1, 1907. 
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Table. с 5 
Balancing capacity. Height of upper * шош 
A jr. proportional 
Air-wire. Form Height above | Position. end of Su M received fraction of 
: earth. emitted energy. 
P 
^ 21:5 metres high, 75 deg. slope ...... 18 metres, MOF ADDER pi 2:5 е, | = 5 р ч e 10 nq dc оч 
A4 3 i : oe i " Е ЕТТТ „ RPRESS 721 
4. : e em Air-wire earthed ...... xd v v. ene brad | 
5. 81 metres high, vertical 24 metres, horizontal. 6:0 metres 90 deg..... 10 metres ........ A 
вур „ ! Sa "NE S 110 
8. " "E eme Air-wire earthed ...... 4 : „ ea 25 171 
C 9. 31 metres higb, vertical ............ 24 metres, horizontal. 35 metres... 10 deg 12 metres ........ 11 
10. - dy. ew ARAUCA RR T ji TP — 5 ore „баке 
11. Horizontal, 6 metres high .......... 2 us 15 .., 2°5 metres... | 180 deg 12 metres 0:08 


effects, and the ratio of the maximum readings on the instruments | stantan & thorough hardening also produces uniformity and leaves 
at the two ends is taken as indicating the efficiency of the arrange- 


ment. 


Three series of experiments, with the horizontal wire 


occupying in turn in each series its three above-indicated positions, 


are summarised in the above Table. 


It will be seen from the Table that when the horizontal wire is 
2:5 metres above the ground, the radiation is 05 per cent. greater 
when the wire is in the 180 deg. position than when it is in the 


0 deg. position, and that when it isin the 90 Зен poston tie ч 
ts in the table are 


difference is 19 per cent. These and other re 


markedly in contrast with those published by Marconi in May, 1906. 
Marconi obtained the maximum effect when the horizontal wire 
was in the Odeg. position and a much smaller effect at the 180 deg. 
position. The author claims that his arrangement of the vertical 
and horizontal wires is more efficient than that used by Marconi. 
Besides these experiments with the single horizontal wire the author 
gives а few results, similar in character to those expressed in the 
above table, obtained by the use of a pair of horizontal parallel 
wires, and proposes to use dispositions consisting of several parallel 


wires in the vertical and in the horizontal parts of the radiator. 
АЕ 
THE CONSTANCY OF THEKMOELEMENTS.* 


BY W. P. WHITE. 


The errors of the thermoelement are almost entirely due to a 
single cause— inhomogeneity— which renders parasitic electromotive 
forces liable to occur at any point along the wires, and makes the 
reading of the element subject to change with every temperature 


fluctuation throughout its length. 


The thermoelectric properties of wires have usually been tested 
by moving some source of heat or cold along them—a Bunsen flame, 
for example, or a lump of ice. This method has the advantage of 


8 — 
examination 


SIMPLE METHOD or TESTING THE THERMOELECTRIC HEIGHT OF A WIRE 


BY MEANS or a Szconp ExLOmNd WIRE or THE Same MATERIAL. 


simplicity, and usually shows the presence of inhomogeneity well 


enough. 
is not affected by an 
perature, but depen 
of two wires, each of 


But in a thermoelement, as ordinarily used, the E.M.F. 
parts of the circuit which are at uniform tem- 

upon the difference in thermoelectric power 
which passes from a hot to a cold region. In 


the above method many short-length observations must be com- 


bined in order to get the difference between 
of the wire, and errors are thus liable to accumulate. 


two distant portions 
To avoid this 


the author disconnects one end of the wire and completes the circuit 


through an auxiliary wire which touches the other 
within the heated portion (Fig. 1). 


somewhere 


The circuit then contains two temperature gradients, one on each 
wire, and by drawing the tested wire along all portions of it can be 


compared with the same fixed portion of the other. 
whole wire may thus be made, 


tions will contain the errors of but two observations. 


A map of the 
and a comparison of any two por- 


The effect of initial chemical inhomogeneity is practically negli- 
gible in commercial thermoelectric platinum wires, in commercial 


copper, and usually in constantan. 
The effect of hardness is not negligible, 
and effectually removed from platinum by annealing. 


— — — t — aaa aa 
* Abstracted from Tie Physical Review, December, 1906, 


but it can be quickly 
In con- 


the metal nearly free from liability to further cor through handling. 
Constantan and copper wires are apt to become chemically 
‘inhomogeneous through the formation of a film of oxide or other 
tarnish, Even at ordinary temperatures and in well ventilated 
rooms an error from this cause, amounting to as much ав } per cent., 
may easily develop withia a few months. Cleaning off this film 
nearly, if not quite, restores the original calibration. TM 
Platinum a£ high temperatures takes up impurities which diffuse 
into the wire, Carbon, illuminating gas, &c., produce this result 
only through their reducing action on other substances s an of 
injuring the platinum—of which iron (which reaches the platinum 
in the form of vapour) and silicon are perhaps the most important. 
In an oxidising atmosphere silicates and iron oxides are harmless, 
but contamination occurs above 900 deg. from the presence in the hot 
furnace of small quantities of rhodium, and especially iridium, either 
pure or in alloys with platinum. All of these metals are somewhat 
volatile at high temperatures. The contaminating impurity can- 
not be removed, but can be excluded by inclosure in glazed Marquardt 
porcelain, which, moreover, is fairly durable at 1,500 deg. | 
Where the use of contaminated elements is necessary, fair 
accuracy can still be obtained by frequent comparison with standards 
under conditions such that the temperature gradient along the con- 
taminated wire is always the same. | 
Frequent comparisons of platinum elements are always desirable 
in order to control the calibration and the unavoidable extrapolation. 
Thermoelements of platinum-rhodium, and of constantan-copper, 
when used with proper precautions, have been found free from any 
error as great as 0'005 per cent. With the platinum this amounts 
to less than one-twentieth degree at 1,000 deg.; with constantan to 
less than 0:002 deg. for measurements up to 40 deg. Furthermore, 
this result with constantan was obtained with rather inferior wire, 
by uniting elements in series in such a way that the variations along 
the wires counteracted each other. 


.......—..—.—...—..ͥͤ 


ON INCREASING THE CONSTANCY OF BATTERIE 
GIVING CURRENTS.* | | 


BY W. P. WHITE. 


If а storage battery while charging is also made to give a current 
nearly equal to the charging current, very little electricity will flow 
through the battery, whose action is then to steady the voltage of 
the current source. The idea is familiar of using an accumulator 


battery in this way where storage of energy is a secondary con- 
sideration. An application of the same principle renders it possible, 
with an arrangement of primary or secondary batteries alone, to 
obtain current at a steadier voltage than would be possible with the 
same number of cells connected parallel. The arrangement is simple 
enough in theory; it may, however, deserve a brief description. 
The disposition of the cells is shown in the figure. Branch (1) 
contains а battery and a resistance box. The voltage in this branch 
is V and the resistance B. Branch (2) contains another battery 
of smaller voltage v, and of resistance b. Branch (8) contains the 


* From the Physical Review. 
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apparatus through which it is desired to send constant current or 
current at constant voltage. Its resistance is R. By proper adjust- 
ment of the resistance B it is possible to make the current through 
branch (2) as small as we please, and therefore to keep the battery 
in that branch constant. At the same time the value of the cur- 
rent through (3) can be made to depend largely or entirely upon the 
constant battery (2), and only slightly, or not at all, upon the bat- 
tery in (1), which sends the current. The current through (2), I., is 


BRIEF . 

The condition for this to be zero is evidently 
V_B+R 
o R 


If V=2xv,B=R. In this case adjustment is particularly easy, 
since any change in R can be approximately compensated by making 
the same change in B. Moreover, this arrangement can be secured 
with the smallest possible number of cells, three. In what follows 
it will be sufficient to discuss this particular case. If V varies—as 
it must be supposed to do, otherwise there would be no object in 
using more than one cell—or if the adjustment of B is not exact, 
the effect on the voltage of the battery in (2) will be small. For 
instance, if the current I, flowing through (1) causes a variation of 
1 per cent. in V, the resulting current in (2) will be 2 per cent. of 
I, and should cause a variation in v of less than 0:09 per cent.— 
usually much less. If the variation in V is 10 per cent., the varia- 
tion in v may be as much as 2 per cent., in which case this arrange- 
ment is little better than the three cells in parallel, 

The current which it is desired to regulate, I,, equals 


(II.) 


— y О : о" а 
R+(R+B)5 


This equals v/R as long as the condition (II.) holds, regardless of 


the resistance in (2) or of any variation of V. 


Hence by putting an ammeter in the branch (2) and adjusting B 
so that T, remains approximately zero, I, can be kept as close to 
v/R as desired—a somewhat troublesome arrangement, but one 
which might prove of value if it were necessary to get constant 
results with rather poor batteries. If V or the adjustment of B 
varies, I; will vary; that is, the conditions which cause а current 
through branch (2), and thereby may cause a variation in v will 
also for another reason cause a variation in I, whether v varies 
or not. This second variation is nearly proportional to b/B and 
may be made very small. The arrangement of cells here described, 
therefore, works best with batteries of low resistance. It is also 
better adapted for increasing greatly the constancy of a bat- 
tery already fairly constant than for improving a poor one. It is 
especially effective with storage cells, to which the writer has 
applied і". In particular, it is well suited to give eonstancy in the 
main current of potentiometers of very low resistance where storage 
cells of the usual capacity generally show troublesome fluctuations. 


THE BARRETT CONTROLLER REGULATOR. 


On electric tramway systems it is the general experience of 
the management that motormen who handle the controller with 
care and judgment, starting up the car smoothly without undue 
waste of current on resistance steps, are distinctly in the minority. 
The great majority of motormen take advantage of the fact that 
the results of improper acceleration cannot be directly traced to 
them, and develop careless habits. Instead of pausing for an 
instant on each step of the controller until the motors have had 
time to come up to the right speed, before going on to the next 
point, they will turn the controller handle according to the mood 
they are in, or according to the method which seems to them to 
afford the least effort. In doing so they are indifferent to the fact 
that the controller fingers are designed to carry a certain current 
and to break a certain arc, and that armatures have a tendency to 
burn out when subjected to the severe and racking strain produced 
by jerky acceleration. 

The high peaks on the load curve of the generating station and 
the attendant fluctuation of voltage are largely due to a number 
of cars starting at the same time, and being carelessly accelerated. 
Accidents to passengers, due to sudden starting of a car, are nearly 
always due, not to a high uniform rate of acceleration, but to a 
sudden jerky start, 

hen a motorman wishes to suddenly reverse his car for the 
purpose of avoiding an accident, it is quite easy for him to throw 
the controller handle over so fast as to bring the circuit-breaker or 
fuses into Operation, and leave the car at the mercy of whatever 
danger he may have been trying to avoid. The same applies to a 
car running away backwards down a hill. 
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To overcome these difficulties elaborate training of the motor- 
men and careful inspection have been adopted but are not satisfac- 
tory, and meters placed on the car serve in a degree to gauge the 
extent of the waste of current, but do not act as a check upon the 
acceleration. 

A number of systems in the United States of America have adopted 
& regulator attached to the controller, by means of which the motor- 
man is compelled to pause for an instant on each step of the con- 
troller, but is otherwise left at liberty to suit his action to varying 
conditions. 

The Barrett controller гүге for this purpose consists of an 
iron plate fixed to the controller top and fitted with teeth and cams 
corresponding to each notch of the controller; and a cover con- 
taining a pawl operated by gravity, and necessitating a period of 
rest and slight relaxation of pressure at each “ running ” notch of 
the controller, whilst allowing free movement in the reverse 
direction. The simplicity of the regulator is shown by the illustra- 
tions, in which the pawl is shown in Fig. 1 at P and Fig, 2 is the 
bottom plate. Fig. 3 shows the regulator in position. 

As there are no springs or other parts besides those mentioned, it 
will be seen that the arrangement is very reliable and durable, and 
lubrication is unnecessary. 

By the use of this controller regulator considerable saving is 
effected in controller fingers, and the wheels of the cars are also 
less likely to slip, due to sudden application of power. Itis claimed 
that a saving in current consumption is obtained, and it is evident 
the maximum current at the generating station will be considerably 
reduced. In the case of a car running backwards downhill, it will 
prevent a sudden application of power and consequent blowing of 
the circuit-breaker by a flurried motorman. 


Fic, 3. 


It should be pointed out, however, that in the case ог а car running 
at considerable speed with the controller temporarily in the ** off” 
position, the regulator is a disadvantage, as the controller would be 
ordinarily thrown over to the parallel position immediately, instead 
of having to waste time and energy, whilst pausing in all the inter- 
mediate notches as would be necessitated by the use of this regu- 
lator. 

The Barrett regulator is put on the English market by the Electrical 
Apparatus Co., of London. 


— 


Electricity for Heavy Haulage.— The two-wheel electric 
drive on heavy vehicles is inadvisable, because it causes undue 
current consumption and wear and tear on batteries, gears and 
tyres, The Industrial Motor Review contains a descri ption of a 
four-wheeled drive as applied by means of a motor located 
adjacent to the hub of each wheel, thus making every wheel a 
driving unit, It follows that the starting current is reduced, 
mechanical stresses are relieved and the vehicles can carry 
heavier loads and are better hill climbers than with the ordi- 
nary equipment. А complete break-down is almost impossible 
inasmuch as the vehicle can be operated through the motors on 
one, two, three or four wheels as desired. Tests have been 
made with this four-motor equipment, and showed that only 
25 per cent. more current is required to start than to haul the 
lorry when in motion, 
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The fourth of the Sories of comprehensive Tables of Statistical 


‘| and Engineering Data relating to Electricity Supply Undertakings 


of the United Kingdom for Lighting, Power and Traction is 
published (Gratis) with this issue of The Electrician.” This 
Supplement deals with Electric Tramways and Railways, and is 
accompanied by very complete Engineering Details of these 
undertakings. А 

On February 15th there will be published with “The Electrician 
as a Supplement (Gratis) an Index to the Tabular Sheets, 
Nos. J, to VI., which have been issued as Supplements during the 
past four weeks. This will enable easy reference to be made 
to these Tables. | 


THE PETROL-ELECTRIC DRIVE. 


Since the days of the Heilmann locomotive the subject of an 
indirect drivo for traction purposes has been rather a favourite 
one with inventors. In the case of this particular locomotive, 
one of the advantages put forward was that a large starting 
torque could be easily obtained without sacrificing speed, but 
the complication and additional weight caused by having 8 
small central station on a locomotive outweighed tho advan- 
tages, and the Heilmann locomotive has long since ceased to 
be of more than historical interest. | 

Although the idea no longer receives attention in connec 
tion with steam locomotives, indirect methods of driving have 
come into some prominence in connection with motor Cars. 
Quite a large number of systems have been devised, as will к 
seen by the account given of them by Messrs. HART аһ 
DURTNALL in a Paper which we produce at some length in 
our present issue. Generally speaking, it is a case of permuta- 
tions and combinations of a petrol enginc, a dynamo, motors 
and batteries, and it is really surprising that so many systems 
could have been evolved from so small a number of elements. 
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The original idea seems to havo been to cut down the size and 
weight of the petrol motor, and in some way to improve the 
general efficiency by including a battery of accumulators in the 
equipment, so that the petrol engine would be working more 
or less at a constant load, and when the car Was going up 
gradients the engine would be assisted by a discharge from the 
battery. Such a system has certain advantages, but life on a 
car is by no means a satisfactory sort of life for accumulators, 
Many difficulties have been experienced. in using accumulators 
on tramcars, and much greater difficulties are likely to be 
encountered when cells are placed on motor cars, as under 
these conditions they are apt to be under no proper supervision. 
It is, therefore, not surprising that the idea of using batteries 
in this way should have failed to meet with any great success. 
. Recently there has been more reason for the development of 
systems involving an indirect drive, owiog to the rapid pro- 
gress of the motor omnibus. Such complieations are quite 
unnecessary in the ordinary motor car, but in the case of 
omnibuses the conditions of working may warrant such an 
innovation. The motor omnibus suffers from many defects, 
prominent among which is the excessive noise that is gener- 
ally noticeable, It is rather difficult to locate this noise, and 
probably every part of a motor omnibus contributes something 
to it. Thus some omnibuses, notwithstanding the din of a 
London street, are intolerably noisy, even when at rest and 
the engine is running light, indicating no doubt that some of 
the engines in use have not been designed for withstanding 
the wear and tear inseparable from an omnibus service, 
Assuming that the engine is properly made and designed, no 
diminution in the noise from this part of the equipment can 
be expected by using an indirect drive. A good deal of noise, 
however, may be caused by gearing which might be rendered 
unnecessary if the gear box could be dispensed with, though. 
this would not affect the noise made by loose brake gear and 
other accessories, and it is difficult to see how the unpleasant 
hum due to speed reduction is to be avoided. | 

Another point of some importance is ease of manipulation. 
The ordinary petrol engine--by which we do not mean the 
six-cylinder engine fitted on the most expensive touring cars— 
is not easy in its manipulation, and in London traffic the 
changing of speed geara must frequently play a part. Неге 
the indirect drive has certainly a distinct advantage. | 

Hitherto all modifications of the petrol-electric drive seem to 
have been based upon continuous-current transmission. Messrs. 
Hart and DURTNALL, however, have taken upa new line by 
developing a three-phase system. We are so accustomed to 
the exclusive use of continuous current for short distances, 
that it may, at first sight, seem abs urd that three-phase 
current should be used for the transmission of power about an 
omnibus, but it will soon be seen that there is a good deal 
to be said in favour of such a method. The generator, if 
not simpler, should be more robust, and there. is certainly 
a simplification in the motor. Regulation, in this system, is 
effected generally by varying the excitation, though, doubtless, 
the speed of the petrol engine may be varied if desired. A 
greater variation, when necessary, is effected by changing the 
number of poles of the motor. A further advantage when run- 
ning down hill is that the speed can be adjusted as desired by 
using the motor as an electrical brake, since a braking effect 
takes place as soon as the speed of synchronism is exceeded. 
It must be understood, however, that electrical transmission 
only plays a part in bringing the omnibus up to speed : when 
once an ordinary speed has been attained, the alternator and 
motor are coupled up by an electromagnetic clutch to give a 
direct drive unless otherwise desired, in this way cutting down 
transmission losses to a minimum. | 


As to whether this system will cause the evolution of a 
motor omnibus, more satisfactory to the general public, 
depends upon a good many factors which must be left to the 
trial of experience. No figures as to weight are. given, but 
it is practically certain that the weight must be greater 
than with the ordinary equipment, and this would seem 
to be a distinct disadvantage, if the increase 18 consider- 
able. On the other hand, the elimination of the gear-box is K 
point very much in favour of the system, for the wear and 
tear of these somewhat barbarous mechanical devices ig heavy. 
The progress of a system of this kind will depend rather upon 
advantages in detail than upon any very fundamental claims 
that may be made for it, and we therefore hope that Messrs, 
HART and DURTNALL will be able shortly to say more exactly 
how the system compares in practice with those at present iri 
use. So far we have to be content with generalities, 


— — = 
THE THEORY OF FLICKER PHOTOMETERS. 


BY J. 8, DOW. 


Summary.—The flicker type of photometer has recently come to the 
ore on account of its convenience for the comparison of lights of different 
colour. In this article the author considers some of the chief points 
arising in the design and use of such instruments. These points include 
the following : (1) The mien methods of producing a flicker ; (2) the 


prolonged а use of the instrument ; (8) the uncertainties introduced by 


(6) the possibility of stroboscopic effects when photometering lighte, the 
candle- power of which is rapidly fluctuating. 


The introduction of illuminants yielding light of such 
different colours as that derived from flame arcs, mercury 
vapour lamps, and incandescent mantles has greatly added to 
the difficulties of photometry. It requires a certain amount of 
practice, even when comparing lights of the same colour, to 
determine the exact point of balance of such a photometer as 
the Lummer-Brodhun, which depends on the “ equality of 
brightness” or the “contrast” principle. When the two 
lights differ greatly in colour this difliculty becomes much 
greater. | 

Most people, for instance, would, at firat, find it almost 
Impossible to compare a mercury vapour lamp against a glow 
lamp. 

This difficulty has led to the revival of the “ Flicker " type 
of photometer, first used by Prof. Rood, of America, in which 
two surfaces, illuminated by the two respective sources of 
light which are to be compared, are successfull brought into 
the field of view. If the surfaces are unequally illuminated 
a flickering appearance is produced by so doing and the posi- 
tion of the photometer for which the flicker disappears or is a 
minimum is assumed to be the position for which the two 
surfaces are equally bright. | 

All flicker photometers at present in use—with the excep- 
tion, perhaps, of Mr. Wild’s grease-spot flicker (The Electrician, 
July 20, 1906) —seem to be modifications of the original flicker 
photometers devised by Rood (American Journal of Science, 
1899, p. 194) and Whitman (Physical Review, 1896, p.241). 

The Rood: photometer consisted essentially of a Ritchie 
wedge in the form of a plaster of paris prism. The two sides 
of the prism were illuminated by the two lights to be com- 
pared and the sharp edge between the illuminated surfaces was 
viewed through an oscillating lens. The two surfaces, being 
by this movement of the lens alternately brought into the 
field of view, produced the impression of flicker. Though 
there appears to be a prejudice чап this form of flicker 
photometer, the writer has obtained very good results with an 
instrument of this type. Tho photometer, however, has the 
disadvantage which р to n А 5 

itchie wedge—namely, the possibility of “a 
P Wild, 175 cit.). AD improved form of Rood photometer 
has recently been brought out in Germany. | 
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In the Whitman type of photometer the two photometrical 
surfaces are themselves put in motion in such a way as to 
produce a flicker. In his original instrument one stationary 
photometrical surface, inclined to the bench at 45 deg., was 
illuminated by ono of the lights to be compared. In front of 
this à cardboard disc from which a circular segment had been 
cut out was rotated, and this disc was illuminated by the 
second light. As this disc was rotated the observer saw, in 
rapid euccession, the disc itself and the stationary surface, and 
when the two surfaces were unequally illuminated a flicker 
was produced. On this principle depends the photometer now 
made by Messrs. Everett & Edgcumbe. : 

Another photometrical device used by Whitman (Science, 
1898, p. 11) is shown in Fig. 1. A truncated cone, AB C D, 
made of plaster of paris, is cut across diametrically at EF. 
The portion A B EF is then reversed and placed in the position 
shown. Whenthe whole is rotated about the axis of the cone 
an observer sees in succession first the portion А B illuminated 
by the light to the right and next the portion C D illuminated 
by the light to the left. The Simmance-Abady photometer 
seems to be an improved form of this type. 

Both types are subject to the “ angle errors” before referred 
to and have also the drawback that thé photometer cannot 
easily be reversed. 

In Mr. Wild's ingenious photometer the simple expedient 
is adopted of revolving a paper disc, half of which is greased 
and half plain. In this way the possibility of “angle errors" 
is very much reduced. The instrument, however, seems to 
have one drawback. It does not utilise the grease spot screen 
in the correct way—i.&, on the “contrast” principle. The 
flicker vanishes when the greased portion and the plain portion 
of one side of the screen are equally light, whereas the correct 


C 
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position of balance for the photometer is the point at which 
the contrast on both sides of the screen is the same. The 
instrument, therefore, must be used on the“ double-compari- 
son " gystem, which eliminates want of symmetry in the photo 
meter. 

These seem to comprise the existing types of accurate 
flicker photometers. There is another instrument, to which 
reference will be made, but it certainly does not seem to be 
suitable for accurate work. 

The advantage of flicker photometers lies in tho fact that an 
unpractised observer is usually at once able to distinguish the 
point of disappearance of a flicker, while it requires a certain 
amount of practice to judge equality of illumination, or 
contrast, as must be done in an ordinary photometer. This 
is more especially tho case when the lights differ in colour. 
But there does not seem to be any gain in sensitiveness in 
flicker instruments, and a practised observed would probably 
get closer results with a good contrast photometer. The con- 
trast element can, however, be introduced into the flicker 
photometer in the following way, The portion of the photo- 
metrical surfaces forming the field of view are of appreciable 
size, and hence that portion which is nearest to the li hts 
compared is perceptibly lighter than that which is furthest 
away. For this reason we can usually see a faint flicker round 
the edge of the field of view when the centre portion appears 
fickerless. By making the aperture somewhat larger than that 
usually employed this edge-flicker becomes distinctly noticeable, 
80 that, at the position of balancing, the centre of the field of 
view is flickerless, but a flicker of equal intensity is visible on 
either side. If the position of the photometer is now slightly 
disturbed from balance the centre may still appear flickerless, 
b ut the slight flicker on ono side of the field of view becomes 
weaker while the flicker on the other side becomes more violent 


We have thus a double effect similar to that utilised in the | Colour-blind observer | 


contrast form of the Lummer-Brodhun photometer, and the 
writer has founda distinct gain in sensitiveness thereby. 

A drawback to the use of flicker photometersis their fatiguing 
effect on the eye. The exact explanation of the sensation of 
flicker is not known with certainty, but it has been suggested 
that it is caused by the efforts of the nerves in the eye con- 
trolling the iris diaphragm to keep pace with the changing 
illumination. However this may be, there is certainly some 
violent nervous action going on in the eye which makes it 
impossible to .use.a flicker photometer with accuracy and 
comfort for a long time at a stretch. The writer has madè 
measurements with photometers of the ordinary kind, day 
after day, for hours at a time, without finding it a strain on 
the eyes. But when he attempted to use a flicker photo- 
meter in this way, the after effects became very troublesome. 
For days afterwards the eyes were troubled by occasional 
spasms of the throbbing flicker sensation and a distinct 
flicker would occasionably be seen if the eyes were turned 
towards a dark background. 

Whitman (Physical Review, ref. cit.) has referred to the 
dangers of fatigue, and expressed his belief that one’s 
judgment of balance may be influenced thereby. 

Personally the writer has found appreciable differences in 
his readings which seem to be produced in this way, but he 
hopes to investigate the effect further before making any 
definite statement. | 

Statements have often been made to the effect that flicker 
photometera are “ independent of colour” and “ unaffected by 
the Purkinje effect." It seems to be commonly believed that 
the Purkinje and other colour effects which give trouble in 
photometry are optical delusions—tricks of the imagination— 
which interfere with the proper estimation of light and which 
a respectable photometer should be independent of. To the 
writer this seems an incorrect view to take. The Purkinje 
effect, for instance, merely means that as the illumination is 
weakened our perception of red light fades out, more quickly 
than of the green, so that green lights tend to become more 
and more accentuated in comparison with red lights. Even- 
tually we become red-blind and cannot detect red light at all. 

Now this effort may be noticeable, under practical con- 
ditions—probably, for instance, distinctly noticeable in street 
lighting where the illumination of the pavement may fall as 
low as 0:005 candle-ft. What, therefore, would be the value. 
of a photometer which, under these conditions, gave to red and 
green lights the same values as when the illumination was 
strong 1 | 

In the same way it has been suggested that colour-blind 
people obtain the same results with a flicker photometer as à 
person with normal sight. The writer has already given his 
reasons for disputing this point (Proc. Phys. Soc., Vol. XX.). 
There are, of course, different types of colour-blind people. 
People, however, unquestionably exist for whom the red sen- 
sation does not exist at all. ‘Their eyes cannot detect red 
light, and red objects appear black. If, therefore, such a 
person could, when comparing red and green, obtain the same 
results as a normal-sighted observer, it would merely show that 
the flicker photometer depended on some law which was not 
applicable to the measurement of illumination. 

Since the Paper referred to, the author has been able to test 
this point with a gentleman who was partially colour blind, 
but in other respects had normal sight. His red sensation was 
evidently weak, for he matched light red-coloured wools with 
dark-brown ones, | | 

This gentleman was asked to compare a red-screened glow 
lamp against a green-screened one, and his readings were. 
quite different to those of ordinary observers. The following 
table shows some of the results obtained :— 


Red Light Compared to Green Light. 


Observer. Joly photometer. | Flicker photometer. 
Normal eight No.. { Red I. Red | 9.98 
18 M ses | ( Green re» oreet | 
,? N . 2 овоа ьо е f Red =y: Re =0:89 
i ARTIN А Grecn 090 Green 
m ZEE т D 
j Red . Red , 9.53 
ATTE E "na 7 Green 
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In addition to this, the writer's more recent experiments 
confirm the result previously found—that for lights of different 
colours the reading of a flicker photometer depends appreciably 
on the angle subtended at the eye by the field of view. 
The size of the field of view is limited by certain practical 
restrictions, as the distance of the eye is limited by a tele- 
scope, and it does not seem likely that grave differences would 
be introduced in this way under the ordinary conditions of 
photometry. But when the two lights compared give out 
light of practically pure colours the size of the orifice through 
which the illuminated surfaces in the photometer are observed 
seems to make a distinct difference in the results. Below are 
given the results obtained for a Whitman photometer with four 
different sized orifiecs. 


А White | Green Zed. 
race roe] 


To sum up, therefore, it seems that photometers depending 
on the method of flicker and the method of equality of 
illumination " or “ contrast,” are all influenced by the natural 
consequences of the laws of colour vision, but this, so far from 
being a drawback, must be regarded as a vindication of the 
flicker photometer. The photometers now in use, although 
used on a purely conventional basis, yet attempt to represent 
the actual illuminating capacity of a light source in practice. 
Owing, however, to the fact that the photometrical surfaces 
are usually so much smaller than the surfaces to be illuminated, 
the photometer may fail to do this for lights widely different 
in colour. But a photometer which was independent of these 
colour conditions would fail etill further in its function. 

For scientific purposes the only satisfactory method of com- 
paring lights appears to be the conventional method of adopt- 
ing a standard spectrum and comparing each portion of the 
spectrum of the Jight source we are investigating with the 
corresponding portion of the spectrum of the standard. 


(To be concluded.) 


INVESTIGATIONS ON LIGHT STANDARDS AND THE 
PRESENT CONDITION OF THE HIGH-VOLTAGE 
GLOW LAMP.* 


BY CLIFFORD С, PATERSON. 
(Continued from page 664.) 

Summary.—The author gives an account of investigations carried out 
at the National Physical Laboratory. The first part of the Paper (which we 
gave in abstract in our last issue) deals with standards of light. Harcourt's 
10 c.p. pentane standard, the German Hefner and the French Carcel 
standards are described, and the effect of humidity and other atmospheric 
conditions upon their accuracy are considered. Life curves of Fleming- 
Ediswan lamps, as secondary standards, are given, and the conditions for 
their accurate use are laid down. 

The second part of the Paper deals with commercial glow-lamp testing, 
and draws attention to the great variation in candle-power and efficiency 
of English lamps, as compared with results of tests on American lamps. 
The value of over-running tests is also dealt with. The Paper conoludes 
with some remarks on the measurement of mean spherical candle-power 
and a description of a voltage regulator. 


COMMERCIAL Grow Lamp TESTING. 


It is often found that lamps which are otherwise good are classed 
for use on voltages for which they are unsuited, and either give out 


* Abstract of a Paper read before the Institution of Electrical Engineers. 
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early or have a long and inefficient life. On the other hand, many 
lamps are sold which, although of average efficiency, drop within a 
comparatively short time to 80 per cent. of their original candle- 

ower. It is common knowledge that some of these lamps, though. 
abelled with British names, are of foreign manufacture. The fact 
that some of the largest lamp makers are so strongly in favour of 
inspection, and that they assisted the Engineering Standards Com- 
mittee in сыш the specification, speaks eloquently in favour of 
the desirability of supervising glow lamp supplies. 

pias tests specified in this specification may be divided into two 
classes :— CE 

l. Those to determine the initial rating of the lamps and their 
uniformity in candle power and watts. 

2. Tests to determine the maintenance of the candle-power of 
lamps during life. 

INITIAL RATING. 

Under the first test limits are defined within which the candle- 

wer, watts and efficiency should fall, a percentage of the lamps 

ing selected from a consignment for this inspection. 

For the Engineering Standards Committee tests were carried out 
on 120 pe voltage glow lamps. These were made by 10 British 
makers and were bought over the counter in the ordinary way. The 
type of lamp chosen was for 16 c.p. at 200 volts. The lamps were 
tested for mean horizontal candle-power and watts at the marked 
voltage. Some of the results ate shown in Fig. 8, and plainly illus- 
trate the fact that there is room for great advance by the makers in 
the uniform rating of their lamps. In Fig. 4 are shown sets said to 
be typical of American lamps. The diagrams are from the Proc. 
Amer. Institute E.E., Vol. XXIV.,1905. The lower diagram shows a 
set of American Edison 200 volt lamps bought on the open market an d 
tested by Mr. F. C. Bailey. The upper one shows a set of 110 volt 
lamps tested by the New York Electrical Testing Laboratories, who 

ive this diagram as a fair sample of good American practice. 

he limits shown on these di s are those within which lamps 
must fall in order to meet the requirements of the American markets, 
whilst those shown by the six-sided figure in the centre of each 
diagram for the English lamps are the individual limits which would 
be allowed by the Standards Committee's specification for 8:8 watt 
lamps. The large circle in the centre of each diagram represents 
the mean of all the lamps. 

A oursory inspection and comparison of the diagrams аа 8 
and 4 bring out many points of interest regarding the orm 
rating of lamps. In batch 7 the candle-power, nominally 16, varies, 
not unevenly, over a range from 11 to 18, the corresponding effici- 
ences being from 5:2 to 8'4 watts per candle. and the useful liſe * 
at the marked voltage varying, probably, from 2,500 hours in the 
case of the inefficient lamp, to 280 in the case of the efficient one. 
In group 2, on the contrary, although the candle-power is uniformly 
low, the limits are within 18 and 15 candles, and the useful life at 
the marked voltage would lie, approximately, between the narrow 
limite of 840 and 650 hours. 

The extreme values of candle-power, watts per candle and life for 
each batch are given in Table III. It must be admitted that these 
wide variations leave much to be desired. 


Table III. 


Make of Mean horizontal Watts per 
lamp (sec candle-power candle-power life.t 
Fig. 8). | (extreme values). | (extreme values). : 
Batch. Hours 
1 16:1 to 21:5 8:04 to 3:75 48 to 130 
2 13:1 to 14:8 3°83 to 4:19 . 840to 650 
3 15:2 to 17:8 3:56 to 8-90 330 to 660 
4 141 to 17:0 8-72 to 4:26 470 to 1,040 
5 12:9 to 20:4 8:15 to 5:02 16 to 1,170 
6 12:1 to 184 8:29 to 4:65 186 to 1,120 
7 11:0 to 18˙2 8:44 to 521 230 to 2,500 
8 15:8 to 19:4 8:12 to 3°76 180 to 540 
9 18:0 to 161 8:33 to 4:25 ` 190to 790 
10 18:1 to 18:6 8:24 to 4°28 160 to 820 


— 


the very unequal grading of su 
it impossible for makers to supp 


| 


It is rightly urged i in extenuation of this condition of things, that 
voltages in this country renders 
amps at a reasonable price which 


shall fall within the same narrow limits that are imposed under the 
American system. The fact that voltages in this country are so 
unevenly balanced has made necessary the setting of much wider 
limits than in America, and the lack both of a comprehensive 
specification and of the means of enforcing it has produced the 


* By “ useful life " ig meant here the time run before the candle-power 
has fallen to 80 per cent. of its initial value. In view of ш oo 
lamps tested for life under the Standards Commen spec! 5 
those which are, initially, very near the standard can das e idle: 
life” in this specification is definen pn bi ane Jue before 

r has fallen to 80 per cent. of its standar . К 
us The values given in column 4 are deduced from the curve shown in 


Fig. 6. 
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tate of affairs shown by the diagrams in Fig. 8. If the American 
T and - limit be applied то the average of each batch of these English 
lamps shown in Fig. 3, about 45 per cent. of them would be rejected ; 
whilst if they are applied on the assumption that the average candle. 
power is to be 16, there would only be 35 per cent. of the lamps 
which would pass thetest. Even the wider limits specified by the 
Engineering Standards Committee would, under these circum- 
stances, exclude 40 per cent. of all the lamps. 


Lire TEST.“ 


The question of a satisfactory life test for glow lamps is naturally 
one of much greater difficulty than that for initial rating ; yet the 
maintenance of candle-power on life—or, in other words, the number 
of useful candle-hours obtained from a lamp—is the chief point about 
which information is required when buying lamps. | 

The diagrams shown in Fig. 5 illustrate the state of things at the 

resent day in this country as regards the performance of glow 
amps on life test. Six out of each make of lamp shown in Fig. 8, 
which came nearest the mean, were selected for life test, and run 
under identical conditions. The lamps were set up on the racks, 


and the voltage on each was so adjusted that the watts per candle at 
the commencement of its life were exactly 3:8. The test was con- 
sidered at an end when the candle. power of the lamps had fallen to 
80 per cent. of the initial value. . 


шш шш иШ йй 


Total Watts. 


Fic. 3.—Some or THE Tancet Ютлсвлмв Buowrxa INITIAL Rarixa or NOMINAL 200-voLT 


16 с.р. LAurs py Ten BRITISH MAKERS. 


‚ In Table IV. the second column gives the actual average useful 
life found for each batch—that is to say, the time the lamps will 
run before falling to 80 per cent. of their initial value. The results 
given in the second column, however, are not strictly comparable, 
since, as the filaments varied slightly in shape, the ratio of mean 
horizontal to mean spherical candle-power was not exactly the same 
for all the types. As, therefore, the voltage on life test was adjusted 
so that the watts per mean horizontal candle-power were 8:8, the 
lamps which emitted relatively more light in a horizontal direction 
than in a vertical one would really be ranning at a lower tempera- 
ture than those which gave more light in & vertical direction. In 
the last column the results are corrected on the assumption that the 
ratio of spherical to horizontal candle-power is 0:865 (the average) for 
all the lamps. 

Lamps tested for life in this country are usually run at their rated 
voltage until they either break down or their candle power has 
dropped to 60 per cent. of its initial value. This method, however, 
is open to serious objections. A lamp can only be guaranteed to 
have a life of given length when the filament is run at some definite 
temperature (see Fig. 6). 
accuracy in carbon filament lamps by running them at some known 


* For tests showing the iypio ormance of 100 wolt lamps 10 years 
ago. Bee Proe. PE s. боб; III., p. 439, Tests of Glow Lamps," by 
2 101. Ayrton and Mr, E. A. Medley. NT 


- 


| 


This can be adjusted to а near degree of ' 


Table IV. 

Make of eee d 0 M. S. C. F. Probable lite corrected 
lamp. | Actual life. , Hatte M. H.C. P. to ratio 0-865. 
Batch. Hours. | 

1 140 0:88 158 
9 370 0:884 416 
3 | — 487 0:846 496 
4 585 0:862 595 
5 295 0-816 241 
6 315 0-84 262 
7 415 0:878 450 
8 510 0:88 626 
9 415 0-868 422 
10 415 0:86 409 


watts per candle. If, for instance, there are a number of lamps in a 
batch which vary in efficiency from 2:6 to 8:6 watts per candle, the 
usefullife of the latter may be expected to be about seven times 
longer than the former. If their life has been specified to be a 
certain length at 8°10 watts per candle, then it will only be neces 
sary to test, say, five lamps at this efficiency, and take the average 
of the five. If, however, the run should be made at the marked 


100 V. 


173 Lamps. 


Candle-power. 


49 44 13 48 50. 52 51 56 68 
Total Watts. 
45 Lamps. 200 V. 
19 
18 
X 17 
E 
& 
5 16 
= 
gR 
S 15 


62 
Total Watts. 
Fic. 4.— TARGET DIAGRAMS or AMERICAN Lars. 
Taken from Trans. Amer. Inst. E.E. 


voltage instead of at tho specified watts per candle, it would be 
necessary to test five or six times the number of lamps in order 
that there might be a reasonable probability that the life deduced 
from the mean should be within 5 per cent. of the true value. This 
is to be expected if it is borne in mind what large variations in the 
life are possible when the watts per candle approach the extreme 
values.* 

It has to be noted that the law connecting watts per candle and 
life is not a straight-line law. Even, therefore, if a large number 
of lamps were tested for life at their marked voltage, the average 
life found in this way is not the life of the lamp whose watts per 
candle is the mean of the lot, but would be some 10 or 12 per cent. 
longer (Fig. 6). 


—— ыы ы СЕИЛ —⅛w¾Üö eee 


_ * Mr, F. J. Selby, M. A., investigating the errors to which this method 
is liable, finds that, taking a certain type of lamp for which the limits 
specified of watts per candle-power are 2:6 and 3:6, and the life respec 
tively 140 and 960 hours—the possible variation from the mean life 18 
+ 410 hours, Assuming a straight-line law, and supposing, further, 88 18 
justified by observations, that it is twice as likely that a Jamp should fall 


within the limits + 205 (half the possible variation) as that it ghould fall 
without these limits, then the mean error due to taking the average of the 


lives of 25 lamps as the mean life is 5:5 per cent. In the majority of 


. cases the error will of course be less than this, but in a certain number o 


cases it will be greatly exceeded. 


H 
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If there are enough lamps to choose from, it may be possible to 
find some which have their standard efficiency at the marked 
voltage, but it must be remembered that great accuracy is required 
in the watte per candle, as 1 per cent. above or below the mean 
will cause a 5 per cent. error in the life. The specification reckons 
drop in candle-power from the standard, and not the actual initial 
candle-power of a lamp. It is not often, therefore, that as many as 
five lamps can be found which are 16 c.p., and sufficiently near the 
standard watts per candle to ensure the necessary accuracy in deter- 
mining the length of life. 
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Table V. 

Make of lamp. | каше of | Make of lamp. Canda aonr of 
Standard ...... 6,750 Batch No. ....! 4.150 
Batch No. 1. 2,280 EUM. PETS 7,150 

cud el 5,650 TOME n 9,540 
” 3 6, 0 n” Ü ew 6,040 
,» 4 ete 7,700 ” 10 eee 5,100 
» 5 3,560 — = 4 


amounts to very little. 

The average candle hours of useful life for each 
make of làmp are given in Table V. The values 
have been corrected, as explained above, to allow 
for differences in candle-power distribution for the 


various types of filament. Onthe lines of the glow 


n 


IT 
BS E e EE Ж 
EXE 


. 
E 


BY Four BRITISH MAKERS. 


ences in the initial candle- power. Had this been approximately 
the same for all lamps in a set, most of the groups would have 
presented the same compact appearance as No. 2. | 

A consideration of the curves leads to the conclusion that five 
lamps being taken from each or een and being run on life 
test at defivite initial watts per candle, in six cases out of nine the 
probable error is under 1 per cent, whilst the maximum probable 
error is 1:3 per cent.; so that in practically all the tests made in 
this way results may be relied upon to within 2 per cent. The cost 
of power in such cases, worked out on the basis of five lamps tested 
for life out of a consignment of, say, 1,000, comes to 0:86d. per lamp. 
This is reckoning that the current, being specially regulated, will 
cost 8d. per unit. | оз 

The test usually has to be made by arranging a short length of 
resistance wire in series with each lamp. Run under these condi- 
tions the pressure across the lamp terminals will not be more than 
1 or 2 volts above or below the normal. It is obvious, of course, 
that a lamp which shows better results than another under these 
conditions will also prove better when run on an ordinary lighting 
system, with perhaps a slightly different and variable, voltage. The 
additional advantage, among others, is gained that all tests on glow 
lamps have a common basis for comparison as regards upkeep of 
candle power during life. It is not a serious matter to group lamps 
on the life test racks so that only a foot or so of resistance wire is 
required in series witheach lamp in order to reduce all to the same 
initial watts per candle. | 

The system adopted at the Electrical Testing Laboratories of New 
York is to adjust the voltage initially on each lamp so that it is 
burning at its standard candle-power. The method insures that the 
16-сарае lamp, for instance, has the advantage of the full amount 
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Fic. 6.—Curve (BY THE Baitish THomeon-Hovuston 
Couraxx) SHOWING THE PERCENTAGE VARIATION IN THE 
© Userut Lire” or Lamps WHEN RUN AT DIFFERENT 
Watts PER CANDLE. 


lamp specification, a 3:8 watt 16 с.р. lamp should 
have 6,750 candle hours of useful life. 


VoLTAdE REGULATION. 


Good voltage regulation during the life test is of 
vital importance. If the pressure fluctuates about 
a mean value, an excess voltage for a given time 
will not, as regards the life of the lamp, be fully balanced by a 
corresponding diminution in pressure for the same time. Fluctuas 
tions in pressure should, therefore, be kept to within + or — the half 
of 1 per cent. The accurate setting of the mean voltage is also of 
great importance, since it is not always appreciated that with 
ordinary glow lamps an increase of only 02 per cent. in the volts 
produces a variation of 1 per cent. in the life. - E | 

Fig. 6 shows the connection between efficiency and life, but it 
must be remembered that the relation shown by this diagram, 
although the result of tests on a very large number of lamps, only 
gives the performance for one make. It has yet to be proved 
whether all types would be the same in this respect. . 


` (To be concluded.) 


Northampton Institute.—The annual prize distribution took 
lace on Friday, January 25th, an address being given by 
Mr. Evan Spicer, J.P., Chairman of the London County 
Council. During the evening demonstrations were given in 
the numerous classrooms. Of particular interest, as showing 
the excellent means the students have of becoming practically 
acquainted with recent electrical apparatus, were a number of 
interesting experiments with an oscillograph. One room was 
devoted to an exhibit of zircon-wolfram, Osmi, tantalum and 
Cooper-Hewitt lamps; a Prescot welder and Dr. Fleming's 
cymometer were also shown. A 25 k. v. a. three phase alternator, 
which had been designed and entirely constructed in the 
Institute, was running in the dynamo room in the basement. 
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PETROL-ELECTRIC TRANSMISSION FOR ROAD 
| YEHICLES.* 
BY E. w. HART AND w. P. DURTNALL. 


Summary.—The authors describe the various systems of petrol. 
electric transmission which have been tried during the last 16 years. 
They then describe their own system, which is interesting on account of 
three-phase transmission being adopted instead of the usual continuous 
current. 


One of the most attractive subjects for the study of mechanical 
engineers is, possibly, the transmission of power and speed regula- 
tion on motor vehicles from various types of prime movers, and, 
since the first application, a very large number of ideas have been 
utilised, with more or less success. Next to the engine, the power 
transmission is the most important thing about the vehicle, and 
bad design may make a considerable difference in the power 
obtained at the road wheels. It has been proved, by actual test, 
that fully one-half of the power developed by the engine is often 
ost in undue friction between the prime mover and the wheels. 
The system of transmission mostly used at the present time is 
that of metal gear wheels: these provide not only a reduction of 
speed, but also a fairly proportionate increase of torque at the 
tlower vehicle speeds, but this system is exceedingly noisy when 
the gear wheels are worn. It is not only an annoyance, but an 
eventual source of trouble and expense, for noise means wear, and 
if the gear box can be satisfactorily eliminated, it will be a welcome 
improvement, and, further, the extra amount or work for the drivers 
is considerable in changing so often to meet the traffic conditions. 
It may often be noted, too, that drivers, rather. than: continually 
change gear, will run some considerable time with the clutch 


slipping, losing power thereby, and generating heat and.avoan.on |. 


that piece of mechanism, whilst many breakdowns can be traced, 
too, to that cause alone. There are, of course, very many ingenious 
and scientitic pieces of apparatus, such as the Hele-Shaw and other 
plate clutches, and various makes of epicyclic gears, which have 
gone very far in helping to produce a few fairly silent-running 
vehicles. 

ELECTRICAL POWER TRANSMISSION. 


The internal-combustion engine is wanting in elasticity, and, in 
order that it may be satisfactorily adopted, some sort of variable 
speed-changing device is necessary. The system usually employed 
in petrol-electric systems is that of a dynamo coupled direct to the 
engine, which furnishes current for 
mechanically to the road wheels, 
electric car with, in place of the ordinary battery of accumulators 
usually employed, the engine and dynamo suppl ing the electrical 
power. True petrol-electric cars 
of not being restricted to a given radius of action, of requiring no 


| THE DowsrNa System. 
In thissystem the surplus power from the engine was converted 


into current for charging a set of accumulators by means of a shunt 
dynamo. i 

fell below normal, the dynamo became a motor, drawing current from 
the accumulators and assisting the engines on inclines, This system 
furthermore, the dynamo 


was used to run as a motor, taking curront from the accumulators 
to start the ongine. 


The Germain petrol-electric system had very good points. The 
field of the dynamo revolved round the armature, and the torque 
thus produced was utilised in connection with the current gene- 
A good portion of the mechanical power of 
the engine was transmitted direct to the road wheels. In startin 


gradually cutting out the motor and causing the speed to rise; the 
dynamo being series wound the heav у current then circulated with. 
i It will, therefore, be observed that 
when the difference in speed betweon the field and armature was 
small, such as when running on the level, it formed itself ‘into a 
powerful magnetic and flexible coupling, a small current was gene- 


* Abstract sof a Paper fread before: the Socos a tie m 
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rated, and when ascending an incline the difference in speed be. 
tween the field and armature was greater and the car slower, more 
power being demanded from the engine. 

THE HART System. 

This was introduced by Mr. Hart, in the year 1908, it was made 
up as follows: Coupled to a 40 n.r. petrol engine was an enclosed 
compound-wound dynamo, which provided continuous current, sup. 
plied, through a series-parallel controller, to a motor provided wit 
two distinct windings on both the field and the armature; various 
speeds were thus obtained and the motor was geared, by single re. 
duction, to the differential countershaft from which the side chains 
drove the rear wheels: for low speeds metallic resistance was used 
in series with the motor. This was a very interesting car, being at 
that time the highest-powered petrol-electric car built; in fact, it 
has only just been exceeded by the 45 H. p. and 70 E. p. cars of the 
Mercédés Electric Company, which are now going through the shops 
in Vienna. With fitted tonneau body it weighed under 25 cwt., and 
it could easily attain a speed of 50 miles per hour. 


THe Mirpr. SYSTEM. 


The Mildé system was another engine, dynamo, motor and 
battery arrangement, but of somewhat lighter construction, and 
was fitted with compound motors on the rear wheels, so that re- 
cuperation could be obtained when descending hills, 


THE FISCHER System. 

The Fischer system consists of a petrol engine which is directly 
coupled to a continuous-current dynamo, the dynamo being con- 
nected through a series-parallel controller to two series- wound 
motors, each coupled through a double-reduction spur and pinion 
gear to the rear wheels, any surplus current being utilised for 
charging a set of accumulators, also carried on the vehicle. 


Hanr-DURTNALL CONTINUOUS-CURRENT TRANSMISSION. 

The system of control is as follows: It is generally admitted 
that one of the best methods of electrical power transmission for 
stationary work is with & series-wound dynamo and motor. It 
being assumed that the engine runs the dynamo at constant speed, 
it will be noticed that, in the switch position shown (Fig. 1), no cur- 
rent can be generated, as there are no field windings in circuit. 
Therefore, by moving the switch along the contacts, the field wind- 
ing is dropped into circuit and a low E.M.F. is generated; current 
then goes into the motor, producing, say, sufficient torque at the 
road wheels to start the car ; owing to the voltage building up on 
the dynamo very gradually, the starting is very much more 
smoothly effected than is possible with the ordinary constant. 
voltage and series parallel method of control. If,on level roads, an 
inerease of speed on the motors is required, it is only necessary 
to pull the switch contact along still further, thus cutting out 
some of the windings on the folds and increasing the speed, 
besides raising the voltage on the dynamo, owing to the thea 
lower resistance of its external current. For hill climbing the central 
position is the best; the greatest power can then be trans- 
mitted with full field on both dynamo and motors; or, if climbing 
ап extraordinary steep incline, some of the dynamo windings can 
be cut up, this resulting in a heavy current at lower voltage, such 
Current producing large torque at lower speed at the road wheels. 
It will be observed that, as the main circuit is never opened, and as 
the field sections are short-circuited on themselves, no detrimental 
static discharges take place when running; also, when there is to 
be a sudden stop, the field of the dynamo is bridged over, and the 
magnetic field immediately lost. Hence, as all power goes off 
before the brakes are applied, without altering any connections, it 
will be noticed that, immediately the brakes are taken off, the con- 
tacts open up the field again, and the dynamo gradually builds up 
the voltage, so that perfect starting is secured and ‘there is practically 
constant acceleration. For certain applications of electrical power 
transmission this simple system will yield good service. 

AsTLE-WaLLIS SYSTEM. 

This was an interesting combination for automobile work. 
We understand it was designed by Mr. M. J. Asle and built 
by а London firm in 1901, T he novelty in the Astle-Wallis car 
does not lie so much in the combination of petrol-electric power 
transmission, but, in a greater degree, in the employment of a 
single dynamo, this also acting as a motor in conjunction with 
& set of accumulators. It consisted of а 10 B. H. v. two. cylinder 
petrol engine, coupled through a friction clutch to a four - pole 
2 B. H. p. shunt- wound motor, and was so arranged that the method 
of i Was as follows: The car was started at first by means of 
running the electric motor from the accumulators; then the engine 
was started by putting in the friction clutch. Immediately the engine 
fired and got up to half normal revolutions per minute. It began, 
automatically, to charge the battery; then; by means of operating 
an epicyclio gear of a 8 to 1 reduction, the car was, practically, 
started on direot drive, after which-the-electrie motor helped the 
engine to accelerate the speed of the car, and as soon as the normal 
speed Was acquired, the surplus power from the engine was utilised 
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to 5 current by means of the electric motor (then running as 
a dynamo and charging the set of accumulators). When the car 
ascended a hill, the dynamo ran as a motor, and assisted the engine. 
The whole arrangement was automatic, and under the driver’s con- 
trol, by means of an eight-position 15-contact controller, embodied 
in which was a carbon break-switch, which severed the main circuit 
when the brake was applied, and which was so arranged that the 
switch did not close the circuit again until the driver had placed 
the controller in the off or neutral position. When running 
downhill, the front clutch was drawn, and the engine stopped, the 
motor running as a dynamo for accumulator charging. Various 
braking effects, according to the severity of any gradient and the 
speed acquired, were obtainable ; a heavy charge could be sent into 
the accumulators, and the car made to descend a very steep hill at 
slow speed, no mechanical brakes being applied, and, from the 
electrical aspect, this system promised good results. 


THE STEVENS SYSTEM. 


This is a continuous- current system; it utilisesa petrol engine 
and two electric motors, and the series paralle] method of control is 
applied both to the motors and the dynamo, the latter being double- 
wound, with two commutators, and two separate field windings. 
For prevention of sparking and burning at the controller fingers, a 
resistance is employed, operated by the foot pedal, which opens the 
main circuit when changing from one speed to another, and on 
reversing. This system, from an electrical point of view, has very 
good features, as, when climbing a hill, the winding of the dynamo 
can be put in parallel, and the engine run at full speed, while the 
car proceeds at about quarter speed, with increased torque at the 
road wheels, with the motors in series. Forced ventilation is 
introduced to take away any heat that may be generated. 

THE CAROLAN SysTEM (AMERICA). 

Another of the direct-acting systems, consisting of a petrol 
engine, dynamo, electric motor, and a differential gear between the 
dynamo and motor; its operation is arranged for a nine. finger 
controller, and the engine drives, directly, the centre member of 
the differential gear carrying the pinions. When the car is 
standing, the. back bevel wheel, to which is attached an electric 
motor, is stationary, with the result that the forward wheel is 
revolved at high speed. Attached to this forward bevel is the 
armature of a series-wound dynamo. When the controller permits, 
the main circuit is closed, with the result that the dynamo generates 
& current, and, by so doing, produces torque in the same direction 
as the rotation of the armature, and, at the same time, the current 
goes through the electric motor and produces a starting effort on 
the road wheels. When the speeds of both motor and dynamo are 
equal, a direct drive is, of course, available. By weakening the 
field of the motor, a speed above that of the engine can be attained 
on the back propeller shaft. 

. Whether the interposition of a toothed gear between the crank- 
shaft and the armature which forms the engine flywheel worked satis- 
factorily and noiselessly is questionable. This method of electrical 
transmission is, however, not bad, and, provided the engine put on 
the car was powerful enough for hill work, some good results were 
possibly obtained. 

Tur KRiÉGER SYSTEM. 

A number of cars have been built on this system. It is ao ar- 
ranged that the dynamo can generate, practically, constant watts 
i. e., a small current at high voltage for speed on the level, or a heavy 
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current at low voltage when climbing gradients. No series-parallel 
working is utilised. Ais the armature of the dynamo (Fig. 2); B, the 
self. exciting shunt winding of dynamo; C, independent exciting wind- 
ing, also on the field of dynamo; D, battery of accumulators used 
for maintaining the excitation and for running dynamo as motor to 


start the engine; E, resistance controlling the charging current 
from dynamo when running; F, a series winding so arranged that 
it demagnetises the dynamo field ; G, armature of motor; H, series 
excitation of motor ; I, a demagnetising coil excited by the dynamo 
armature. 

The connections shown make the working quite clear, and this is 
an ingenious method of power transmission. The limitation to one 
dynamo and one motor argues well for good efficiency. 


THE PIEPER SYSTEM. 


We understand this is to be known in England as the Auto- 
Mixte," but we hope a less horrible name will be chosen. It will 
be observed that in this system there is & single dynamo, and that 
& battery of accumulators is retained. There is also a fairly good 
application of the electro-magnetic clutch for the transmission of 
the power at various speeds to the bevel drive on the back axle. 
A petrol engine drives, direct coupled, a shunt-wound dynamo, 
which is connected through a controller to the battery of accumu- 
lators, the dynamotor working as a motor or dynamo according 
as its E. M.F. is inferior or superior to that of the battery; in fact, 
the dynamo can yield additional power to assist propulsion, say, 
when climbing gradients. The battery is utilised for ignition pur- 
poses, and for раш the dynamotor as а motor for starting the 
engine. The current from the cells regulates also the gas supply to 
the engine, for which the armature of the dynamotor and the mag- 
netic field of the clutch forms a flywheel. The dynamo is fitted 
with commutating poles. 

As before stated, the gas to the engine is controlled by the 
demand for current from the cells; the controlling solenoid is 
differentially wound, so that, during starting and the period of 
extra effort, the discharge current traversing its series-winding 
decreases the magnetism produced by tho shunt winding, which in - 
turn increases the admission of the gases and thus compels the 
engine to give its maximum power for a given number of revolu- 
tions per minute. If, on the contrary, it is a charging current from 
the dynamo to the cells, the action of the series winding assists that 
of the shunt winding and tends to close the throttle. The engine . 
and dynamo being direct coupled by the magnetic clutch, the car is 
always on direct drive. 

It is sometimes, apparently, necessary to apply full power on the 
reverse, say, in backing up an inoline, or out of а rut. It will, 
perhaps, be observed that the dynamo has to draw current, to 
accomplish this, on direct drive, as well as to turn the engine 
backwards, and considerable loss must take place in the resistance 
then used in the armature circuit. 


Тнк FARROW AND OTHER SYSTEMS. 


It will be of more than passing interest to notice how closely this 
earlier British system resembles the Pieper system in construc- 
tional details. The engine, dynamo, accumulators and magnetic 
clutch being retained, an important and practical feature is that 
when descending a hill or when running on the reverse an arrange- 
ment is provided, so that the compression is taken off the cylinders 
and the throttle is totally closed. This economises petrol, and at 
the same time when descending a hill a correspondingly larger 
charge can, by partly taking off the braking effect of the com- 
pression, be sent to the battery, and for that reason alone must 
tend toward economy. When starting the engine current is taken 
from the cells for driving the dynamo. When some speed has been 
attained, if the dynamo is started without excitation of the clutch 
the latter is let in, and the car is then started. The engine now 
drives the car unaided, or, if on an incline, the assistance of the 
dynamo, with current from the accumulators, is available. 


Tre Hart-DuRTNALL SYSTEM. 


It will have been noticed that all the systems previously dealt 
with are systems utilising continuous current, and this for reasons 
which will, later in our paper, be explained by us. We have 
brought out a system of power transmission in which polyphase 
alternating-current apparatus is adopted. One of the principal 
things which led us in that direction was that considerable trouble 
and unreliability was experienced by us when transmitting high 
power with continuous-current apparatus. Electrical engineers 
generally will admit that the polyphase, alternating-current, induc- 
tion motor has become very popular recently for stationary work, 
mainly owing to its powerful starting torque and to its freedom from 
commutator and brush troubles. "m 

It has been stated that the induction motor is not flexible in 
respect to regulation of speed, but there are several methods of 
n a variation of speed with polyphase induction motors. 
One method is the insertion of a resistance in the '' rotor " circuit, 
but that wastes power, as do all motors using resistance in their 
armature circuits. Another method is the variation of the voltage 
of the alternating current to the '' stator,''thus causing more or less slip. 

A third method is by changing the number of poles of the“ stator, 
and so arranging them that, although the periodicity of the supply 
current remains constant, the motor can turn at, вау, one-quarter, 
one-half, or full speed. This result is very similar in action to, 
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though, in fact, very much more flexible than, an ordinary set of 
change-speed gears. 

Polyphase induetion motors do not require any commutator, and 
are free from that very expensive and, at the best, very undesirable 
part. With polyphase induction motors, and especially if fitted 
with short-circuited “rotors,” there is absolutely no chance of 
sparking. This point will be appreciated by insurance companies, 
and by Scotland Yard, in respect of motor vehicles carrying in- 
flammable materials such as petrol. The dimensions and weights 
are smaller, power for power, than those of continuous-current 
motors, and, owing to their simplicity, polyphase induction 
motors are more suitable to be left in the hands of ordinary 
drivers, or of unskilled workmen. It is an important fact that, if 
& polyphase induction motor is driven independently, above syn- 
chronism, it becomes a generator and an absorber of mechanical 
power ; the effect of this feature is emphasised by us later. The 
pope tere part this quality will take in the economical running of 
public-service vehicles is only one of the many advantages of this 
method of transmission, and one which will become fully apparent 
when more trials havo been completed. 


Ета. 3.—PraN, ELEvAriox, AND DraanAM or CONNECTIONS Or THE Hant-DURTNALL 
PErnor-ELECTnIC Moron Оммівов. 


We show, diagrammatically, a general arran i 
elevation, of the Hart-Durtnall hasile (Fig. 8). hoes Has during 
the last few days, been run on the road with gratifying results. A 
is а 40 H. F. petrol engine (speed 800 revs. per шіо.); B, fan; C 
polyphase alternating-current generator, combined with a series- 
bie. exciter ; D, electro-magnetic clutch, to obtain direct drive 
m р "pen (800 revs. per min. of engine equals 19 miles per hour); 
E, polyphase alternating-current induction motor, coupled direct 
Uy means of—1 » propeller shaft, fitted with universal compensatin 
"auc live 1555 axle, fitted with differential gear, &c., ; aud 
méme, ot the &h а oe plant, which is slung from the cross 
S Will be noticed that, by undoing the universal joint and 
к pupporting lugs, water and petrol connections, ps the 
mplete set of machinery can be lowered from the chassis for 
5 or possible repairs. A complete spare set can very 
ris y take the place of the set under repair; hence, keeping the 
s d S the road to earn dividends—a point that will be appreciated 
5 M S ше the operating engineers and their staffs, as well 
with ou iron d maneger and directors—will be a simple matter 
ther parts shown in the diagram are: I, connections: 
кешп revolving field magnet of polyphase-ourrent о 
Е, armature of small continuous. current series-wound exciter : 
» Sectional field of exciter; M, winding of eleetromagnetic 


clutch ; N, regulating switch and contacts in connection with sec- 
tional field; O, bridge contact-piece for short-circuiting generator 
field; P, contacts for bringing into circuit magnetic clutch wind- 
ings; Q, fixed armature winding in polyphase generator; R, fixed 
“ stator °’ two-speed windings; S, rotor of polpi ло motor, with 
short-circuited bar winding ; T, bridge contact.in connection with 
the foot-brake pedal; U reversing switch, and V two-speed switch 
for шш on gradients. 

The method of operation is that, assuming the engine is running at 
constant speed, the switch is on the forward position, the two-s 
switch is on the top electrical driving speed, and the regulating 
switch is on position 1, no voltage being available, the driver places 
the switch on No. 2 contact, and a low voltage is generated, which 
excites the alternator field, which, in turn, generates polyphase 
alternating current in the generator armature-winding, from whence 
it is conducted by copper bars through the reverse and two-speed 
switches to the “ stator ” winding in the motor, producing a rotating 
field in the " stator ” ; the rotor then starts and endeavours to 
get into phase with the speed of the generator. Should the car be 
loaded it may be necessary to increase the field of the exciter, in 

order to get sufficient starting torque 

at the motor, and this is done easily 
by bringing the switch round to 

No. 9 contact; when the speed of 

the car has risen, direct drive is ob. 
. tained by moving the switch on to 

No. 10 contact. This move drops 

the magnetic clutch winding in 

series with the field of the gene. 
rator, weakening this field and at 

the same time brings the clutch 
over gently into contact; the last 
move, to No. 11 contact, which is 
made immediately, causes the insu- 

.lated bridge-piece to short-circuit 
the polyphase generator field. It 
will be observed that the exciter 
then only supplies current to the 
magnetic clutch winding, which 
grips solid, and the direct drive on 
top speed, from engine to back axle, 
is obtained. 

Should it be at any time neces- 
sary to stop on a very steep ascent, 
the driver, in order to restart the 
car, puts his two-speed switch in 
the low-speed position; the engine 
then runs at top speed and the car 
at reduced speed, with increased 
torque at the road wheels. In the 
event of occasion to pull up sharply 
at speed, cross roads or & corner, 
the bridge-contact is so 
that the exciter field is short-cir- 
cuited before the band-brakes go 
on, and, when the road is clear 
again, the exciter does not pick up 
until the driver takes his foot off 
the brake pedal and the band- 

. brakes are off the drums. The 
bridge-contact then opens ар the 
field, allowing the exciter to build 

| up and the car to start again, the 
switch, of course, being brought to contact No. 9, and, later, to No. 

11 as previously described. 

In starting it may be necessary to move the switch lever as far as 
No. 9 contact, in order to get the necessary amount of excitation 
and resulting torque for starting; but once under way, sufficient 
excitation willbe obtained from lower contacts according to the speed 
and levels. No 11 is the full-speed position ; No. 9 is the top-speed 
electrical drive. On approaching a declivity, the driver puts his 
switch lever on No. 9 contact, and, as soon as the force ‘due to 
gravity causes the revolutions per minute of the rotor, which is 
coupled direct to the back axle, to exceed synchronism, the motor 
becomes & powerful revolving magnetic brake, and prevents the 
vehicle from acquiring, even on a very severe declivity, any undue 
speed. The braking effect can be made less powerful by putting 
the switch lever on to lower contacts. 


5 " BOOKS RECEIVED. 

Copies of the undermentioned Blectricvan off 

free, on receipt of} published pries. Add 5 чүн foe abroad or for — Poda.) 
The Motorist's Handbook and Calendar for 1907." (London: 

The Academy of Motoring, Ltd.) 28. 6d. 


“ Electric Ignition for Motor Vehicles.“ 


By W. Hibbert. 
(London: Whittaker & Co.) 1s. 6d. 
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EDDY-CURRENT TESTING BRAKE. 


————— 


The form of electro-magnetic brake designed and manufactured 
by Messrs. Morris and Lister for absorbing and measuring the out- 
put of motors, consists of two copper dises mounted on a bush 


which can be keyed to the spindle of the motor to be tested. 
Between these discs and acting as a floating central hub is an 
aluminium casting which carries the magnetising coils, the external 
The coils are 
excited by a direct-current supply and produce a powerful multi- 
Edd 

currents are generated and the output of the motor is thus expended 
The strength of the induced currents 


yoke rings, and the graduated and balance levers. 
polar magnetic field in the gap in which the discs revolve, 


in heating the copper discs. 


and therefore the brake-horse-power absorbed depends upon the 
intensity of the magnetic field, and this is readily controlled by 
means of a rheostat in the exciting circuit. The torque, resulting 
from the interaction between the magnetic field and the induced 
currents in the dises, is balanced by a weighted lever floating 
between stops. 


This brake is found to possess many advantages, amongst these 
may be mentioned : — 

The ease and rapidity with which it can be applied to any type or 
size of motor, owing to the absence of separate frame, the brake 
being carried by the motor spindle. 

Rheostatic control, enabling balance to be obtained very rapidly, 
and the lever kept floating with great sensitiveness. 

Uniformity of load. 

Entire absence of wear, and of all difficulties arising from burnt 
blocks, bands, or ropes, or from the use of water as a cooling medium. 

The brake is not adapted for prolonged tests at full load, but is 
useful for quickly measuring the efficiency at the end of such a test. 
The brakes are rated to absorb a given power for 15 minutes with- 
out undue heating, but they may be overloaded up to 100 per cent. 
for two minutes and will absorb smaller powers for longer periods, 


The speed may be increased 50 per cent. above the listed speed if 


necessary. The brake is made in four sizes for testing motors up 
to 30 H.P. 


Further information can be obtained from Messrs. Frampton & 


Paine, of Westminster, who are the agents for Messrs. Morris & 


Lister, 
a 
CORRESPONDENCE. 


STORAGE BATTERY IMPROVEMENTS. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR : I beg to enclose herewith copy of a letter addressed 
to the Society of Engineers, London, England, relative to the 
Paper of Mr. Cowper-Coles, recently published in your valued 
periodical.—Y ours, &c., EDWARD LYNDON. 

: General Storage Battery Co, 42, Broadway, New York, 
Jec. II. 


The letter referred to is as follows :— 

In a reprint of a Paper by Mr. Sherard Cowper-Coles, on Recent 
Storage Battery Improvements, read before your society on 
November 5th last, I find, among other things, references to the 
Bijur battery"made by the General Storage Battery Co. of this city, 
which do an injustice to the battery, of which I am sure the author 
would not knowingly be guilty. Unless Mr. Cowper-Coles has 
actually found by experience that the defects which he speaks of 
exist in the Bijur battery, I do not think it just to bring them for- 
ward, since, in my opinion, there is not the slightest foundation in 
fact for such criticism. However much the author may feel that 
such defects are liable to occur from the appearance of the Bijur 


plates, as shown in cuts, defects should not be attributed to them 


Which they do not possess, 


. While I might also criticise the statement that the Bijur battery 
18 very similar to the Sperry design, on the ground that the Bijar 


is unwise, since the difference in construction and action are very 
great, and are best defined by the actual construction and operation: 
of the cell, without regard to comparison with other makes. 

The reasons that the author assigns for the lower potential differ- 
ence of cells at high rates are also, to my mind, incomplete, and 
possibly misleading. To ascribe loss of pressure at high rates of 
discharge to a change in the ratio between the external and internal 


external and internal resistance shows that this has little to do with 
The same reason might be assigned for the 
drooping characteristic of a shunt dynamo, but few electrical engi- 
neers would consider it an adequate explanation. 

Again, the diminution in the voltage caused by the decrease of 
acid strength in the pores of the plate is entirely omitted, unless, 
perhaps, it may be said to be covered by the word “ polarisation,” 
an indefinite term used to cover all losses of voltage. i 

Another point which I feel calls for explanation, to prevent its 
general acceptance by battery users, is the author's conclusion as to 
the proper cut-off point for cells at various rates of discharge. The 
author's reasoning is logical, and the attempt to fix the cut-off point 
in this manner is a step in the right direction; but this procedure 
involves the knowledge that the most discharged part of the materia) 
in the cell is in the samo condition as the average amount of material 
in the plate. While the author’s procedure may be correct, so far 
as the average condition of the plate goes, by what process of 
reasoning does Mr. Cowper-Coles know that certain outer portions, 
or perhaps inner portions, of the active material are not discharged 
away beyond the condition of the average material? Furthermore, 
to assume a general curve for all types of cells would be a manifest 
absurdity, since the ratio between the cut-off voltage at high rates 
and at low rates is very largely dependent upon the ratio between 
the capacity of the negative and the positive plates, of which the 
author takes no account. | 
Another statement to which I must take exception is that in which 
the author says that the active matter of the Planté negative must 
be mechanically weak, which results in a consequent dropin capacity. 
Without going into the reasons for this drop in capacity, which can- 
not be stated in a short gpace, I wish to say only that this statement 
and reason are totally at varianco with the researches of the great 
majority of German and American electro-chemists, 

The cells tested by the author, on which he publishes comparative 
results, consisted of three plates, in which the excess of negative 
capacity is much greater than occurs on 95 per cent. of the cells 
used in practice. Conclusions drawn from such tests must be 
accepted with some reserve, Especially in the comparison of the 
„network“ plates the results obtained cannot in any way be taken 
as comparative between this type and the more usual type of con- 
struction, since no data has been given for, or account taken of, the 
relative weights, costs, durability or space required for mechanical 
separation. 

I should not wish to be understood as in any way criticising the 
construction embodied in the network plate, since the facts pre- 
sented by the author do not appear to be sufficient to afford ground 
for either criticism or commendation. 

In conclusion, I beg to say that the Paper, as a whole, is interest- 
ing, and, aside from the above points, contains information of value. 


THE CRAMP NEUTRALISED REPULSION MOTOR. 
TO THE EDITOR OF THE ELECTRICIAN, 


SIR : Mr. Fynn’s letter in your issue of January 25th calls for 
but a short reply from me. The theory of the motor as I see 
it differa from Mr. Fynn's view only in the relative magnitude, 
and consequent phase relationship, of certain quantities, and 1, 
therefore, will not repeat the diagram given in my Manchester 
Paper, but, adopting Mr. Fynn's own notation, will try to show 
him where we differ. | 

Firstly, I do not think that the phase of that flux which 
threads limb 2 mainly depends upon the flux which Mr. Fynn 
calls 9. On the contrary, I think it depends both in phase 
and magnitude upon the ampere-turns of the coil A, and that 
these latter vary almost as the ampere-turns of coil B—i.c., so 
long as the magnetising current is kept small. | аи 

Secondly, І do not agree that 4' will in any case be by far 
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the greater component of G, 
obviate this. 


Thirdly, it is not necessary that ꝙ should ever be very 
It must, however, compare with the flux of a similar 


large. 
plain series motor. 


Fourthly, it does not follow that when І, is in phase with E, 
For I think that ф, will then also be 
almost in phase with I. зо long as I, is large compared with 


the torque is zero. 


the current which produces &; that is, the magetising current. 


Lastly, T, will, I think, be nearly zero before it is in quadra- 


ture with ¢,. This can only happen at a very high speed. 

It will be seen from the above that our differences are con- 
cerned mainly with the phase and magnitude of $,. This is 
a matter more of practice than theory. 

Now, Mr. Fynn writes MM 

ф = ф + фз, 
where ¢' depends on the magnetising ampere-turns of coil A 
and ¢; on the load ampere-turns. His conclusions are nearly 
all based on the assumption that ф, is much less than ф. 
Here are some figures :— 
In one motor ф =18х 10%, 


Фф = 6x10 (full load), 


yet the power factor at full load is still 
proportions existing between ф' and 4". 
These figures are from actual tests. 
facts when possible. 
I have taken no notice of the personal clement in Mr. Fynn's 


letter, as it does not seem to contribute to the settlement of 
any scientific point.—Yours, &c., 
Manchester, Jan. 28, 


fair because of the 


I will publish fuller 


WILLIAM CRAMP. 


nr) 
PARLIAMENTARY INTELLIGENCE. 


LONDON ELECTRIC POWER BILLS. 


A number of petitions have been lodged against the London Electric 
Power Bille. Nearly all the Borough Councils have lodged petitions 
against the London County Council (Electric Supply) Bill, among these 
being Finsbury, Fulham, Chelsea, Lewisham, Hackney, Camberwell, 
Stepney, Poplar, Greenwich and Wandsworth Councils. Middlesex 
County Council have also lodged a petition against the bill, and in addition 
various petitions have been lodged by trading associations, &c. 


————————————À 


eee bills are to originate in the House of Commons next 


Administrative County of London and D 
County Counoil (Electric Supply), London 


Channel Tunnel Railway, Lower Thames Tunnel Railways and Tun- 


bridge Wells Improvement. The ti яй J. : 
these bills will expire on Fab. 12 ime for depositing petitions against 


д Among the bills to commence in the House of Lords is the Folkestone 
andga Ways. The time for petitioning against these 


istrict Electric Power, London 
and District Electric Power, 


Me and Hythe Tram 
bills will expire on Feb. 19. 


The following bills h i А ; 
Standing Or mis So TAN been certified to have complied with the 


M London County Council Electric Supply, 
parua and District Electric Power, London and District Electric Power, 


C. Tramways and Impr¢-vements Bill, memorials 
Were lodged by Holborn and Shoreditch Boroygh Councils complaining 


Indeed, I design the motors to 


of non-compliance with the Standing Orders. In the case of Hol. 
born the agent for the bill agreed to take a “ non-compliance,” the 
ground of the memorial being that the London County Council had not 
obtained the necessary consent of the borough council to the proposal to 
construct a tramway in Tottenham-court-road. In connection with thig 
latter tramway, part of which is in St. Pancras, the St. Pancras Council 
gave its consent, but sinoe the elections in November a rescinding reso- 
lution had been passed. The examiner (Mr. Campion) intimated that he 
would make a special report on the matter. A consent once given, in 
his view, must remain a consent for the whole of the session. 


LEGAL INTELLIGENCE. 


— —— 


Postmaster-General v. King. 


In the City ot London Court on Friday last Judge Rentoul, K. C., re- 
heard this case. The Postmaster- General sought to recover £5. 10s., 
alleged to be due for a second year’s telephone rental. The facts of the 


cage were given in our issues for December 7 and Jan. 18, At the first 
hearing judgment was given for defendant. 

Sir ROBERT HUNTER (for the Post Office) now said that every in- 
dulgence was extended to a subscriber when he did not pay his second 
year’s rent before the telephone was disconnected. Five notices were 
given to defendant. When a subscriber applied for a telephone he was 
not asked to pay any money until the service was in operation and cost 
of erection had been incurred. Even if the second year’s rent were paid 
and then three months’ notice was given to terminate the agreement, the 
Post Office returned a proportionate part of the money. 

For defendant, Mr. SAUNDERSON said that was one of the ‘things 
which he was complaining about. When the Postmaster-General had 
obtained the second year’s rent he could give the subscriber three months 
notice to determine the contract, and there was nothing in the agreement 
to enable the subscriber to get back any of the £6. 10s. paid for the whole 
year’s rent and calls. It was unreasonable of the Postmaster-General to 
demand a year’s rent in advance and to provide ony for a three months 
notice. Defendant had had the telephone for only three weeks during his 
second year, and yet he was being sued for the whole year's rent. 

Sir ROBERT HUNTER said the Postmaster-General was willing to 
make a deduction for the period after the expiration of the notice which 
the defendant gave. He was only asking now for #8. 12s, 4d. in addition 
to the £1 already рае 

Judge RENTOUL said the suggested harshness on ihe part of the 
Postmaster-General could not arise, as he was only doing the best he 
could for the public, whose official he was. To be too generous to the 
individual at the public expense would be wrong on the part of a publie 
department, 

Mr. SAUNDERSON further urged that the agreement should be held 
to have been terminated when the telephone was disconnected. A sub- 
scriber could not have a more striking notice to terminate an agreement 
than by ceasing to continue his telephone. The 30s. for calls could not 
possibly be recoverable, as defendant had not had them. 

Judge RENTOUL said at first he thought the agreement was unreason- 
able, but since the case had been fally put before him he must hold that 
the document was reasonable. The difficulty of drawing such a contract 
as the one before him was very great, and although, perhaps, some of the 
expressions might have been a little clearer, he thought, on the whole, 
that the contract was a reasonable one. He gave judgment for the Post- 
master-General for £3, 128. 4d. and costs, granting leave to defendant to 


appeal, 
ED 


Hiscock v. Irwin and Neal. 


In the Wandsworth (London) County Court on Monday, before Judge 
Russell, plaintiff (an electrical engineer) sought to recover £75. е 
balance of an account for £150. 18, 9d. for an electrical light and ise 
installation at a building belonging to the defendant Neal and erec 
by Irwin. itect 

Plaintiff stated that in June, 1904, he was invited by the architec 
(Mr. Davies) to tender for electrical fittings. He tendered, and у 
June 27 he received a letter from Mr. Davies asking him to do the work. 
He proceeded with the installation, and in Sept. of the same d 
received a cheque for £75 on account from Mr. Irwin. He complet ed 
the work on Jan. 27, 1906, and sent in an account which Davies chec 
and reduced to £150. 1s. 9d. Each defendant swore the other = 
liable. At the time he took the contract he did not know who wa 
responsible, Г n 

The architect (Mr. W. A. Davies) said be invited plaintiff to tender o 
Mr. Neal’s behalf. had в 

Defendant Neal said Irwin was suing him for a balance, and he. as 
very heavy counterclaim for some hundreds of pounds, Irwin W 
liable for everything. TEEN 

Mr. IRWIN said £150 was set aside in the contract for electrio n 

His Honour said apparently it was his duty to say which define i 
was liable to plaintiff. To his mind it was perfectly clear that Mr. n 
was responsible. Mr. Neal was undoubtedly legally liable, and he nt 

laintiff judgment against him with costs. He dismissed the defen yi 

rwin from the action and ordered plaintiff to pay his costs, gl us 
plaintiff the option of adding what he;paid to Irwin to his bill of co 
against Neal, 


J 
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Bellamy v. Wakefield and District Light Railway Co.—On 
Friday, before Mr. Justice Joyce, plaintiff sought to restrain defendants 
from committing a nuisance by emitting smoke of petrol from their 


power station at Castleford. The motion was directed to stand over for 


a week to enable plaintiff to consider further affidavits. 


Deep Leads Blectric Transmission Co. (Ltd.)—A petition for 


compulsory winding up of this company came before Mr. Justice Parker 
on Tuesday, when an application was made on behalf of the petitioners 
for а further adjournment. His lordehip granted a fortnight's adjourn. 
ment, ; 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


The governing body of Northampton Institute, St. John-street, 
London, E.C., invite applications for the appointment of an 
instructor in mathematics. Attendance required for two hours on 
four mornings per week. Salary £120 per session (October to July). 
Forms of application from the Principal, Dr. R. Mullineux Walms. 
ley. See an advertisement, 


Experienced syphon-recorder clerks are required. Applications 
to Mr. E. Raymond.Barker, India Rubber, Gutta Percha & Tele- 
graph Works, Silvertown, London, E. See an advertisement. 


The Governing Body of Battersea Pol ytechnic require at assistant 
lecturer in physics. Commencing salary £180 per annum 


_ Particulars from the Secretary, Battersea Polytechnic, London, 


S.W. See an advertisement. 


A gentleman with electrical and chemical training is required for 
temporary assistantship in chemical works. See an advertisement. 


A thoroughly experienced electrician is required by a gold mining 
company in Ashantee. Inclusive pay £250 per annum, but simple 
quarters are provided free, also first-class passages (o and from the 
property. See an advertisement. 


Mr. C. H. K. Chamen has resigned his position of mains superin- 
tendent of the Lancashire Electric Power Co. to join the Manchester 
branch of Siemens Bros. Dynamo Works, Ltd. 


Major W. T. Marshall, V.C., has taken up the position of manager 
of the Wemyss (N.B.) tramways. 


Mr. Peter McMillan, of the Dundee, Broughty Ferry & Distriot 
Tramways Co., has been appointed traffic superintendent of the 
Dumbarton tramways. 


General S. Spinosa de los Monteros has been nominated Post- 
master-General (Director Gen eral de Communicasiones) in the new 
Spanish Conservative Ministry, presided over by Don Antonio 


Maura. 
— — НРС ОА 


Accrington.—O wing to the increasing demand for electrical energy 
the Electricity committee recommend the Council to put down addi- 
tional generating plant at the electricity works. 


Austria-Hungary.—The Brussels Bulletin Commercial states 
that Agram municipality propose to contract a loan of 10,000,000 
crowns (about £416,000) for the erection and equipment of electri- 
city works and other purposes. 


Beckenham. —The Council have accepted an offer by Buchanan 
& Curwen to wire small houses at their own risk, provided Y are 
paid for the work under the free wiring contract as soon as the house 
is occupied and the tenant agrees to take current. 


Cardiff.—The coal tips at the Cardiff Docks are worked by 
hydraulic power, and special precautions are taken every winter to 
avoid the effects of frost, &c., but owing to the recent severe 
weather, which, combined with a high wind to make these ineffec- 
tive in certain cases, there were breakdowns in each of the dock 
companies’ equipments. At Barry, a large pipe which conveys the 
power to many of the tips burst, and all of them were idle for 
nearly two hours. With this exception not more than six or eight 
tips were affected by the frost, devils " with huge fires being kept 
in full force day and night constantly. At Penarth the exposed 
situation of the new tips alongside the basin and the direction of the 
wind prevented the “devils” from exerting due influence, and 
muh damage was caused. It has been estimated that the cost of 
repairs will be between £800 and £1,000. Cardiff (Bute) Docks 
have also suffered, but not to the same extent. Apart from delays, 
the cost of repairs will run into some hundreds of pounds. In view 
of this risk of breakdown and delay it is surprising to learn that the 
new South Dock is being equipped with hydraulic machinery, and 
that the advantages of electric power have not been considered. 
We can understand the hesitation to adopt electric power at the 


older docks, as it would necessitate scrapping the hydraulic 


machinery, but it is strange to find the owners of a new dock 
adhering to the old system. At the new Bute South Dock the 
Cardiff Railway Co. are, however, installing four electric cranes for 


the warehouses on the import side of the dock, and the necessary 
power will be taken from Cardiff Corporation mains. 


Crompton.—The Council have applied for an extension of 12 
months for carrying out their provisional order 1901. | 


Delhi (India).—We learn that a start has been made with the 
construction of the new electric tramways in this city. The scheme 
includes some 10 route miles of track and 22 cars, together with 
car sheds, power station, overhead distribution and a considerable 
amount of public and private lighting work. The whole contract is 
being undertaken by Messrs. Bruce Peebles & Co., of London and 
Edinburgh, who are themselves manufacturing all the electrical 
apparatus required. An interesting feature of the installation will 
be the extensive use of lattice steel poles in place of the ordinary. 
wooden or tubular poles. 


Dundee. An informal conference took place between the con- 
sulting engineer (Mr. John F. C. Snell) and the council in committee 
on Monday. 


Mr. Snell stated that the burgh electrical engineer (Mr. H. Richardson) 
had farnished him with statistics up to date. He had made an inspection 
of the present station, and, while everything there reflected the greatest 
credit upon the management, it was quite clear that whatever was done 
in the way of the larger scheme which had been suggested, extension of 
plant was reqaired immediately, if they were to supply the really pressing 
demands of the de artment, which was working dangerously near to its 
load. As]the result of his investigations he was convinced that there 
was every probability of a large power and industrial load, and baving 
regard to that, and the development of electrical tranemission, he was 
inclined to think the high tension system would be the more economical 
and effective. He could not say he anticipated an immediate demand 
1 сеен power for big drives, but the lesser loads would be increasingly 
ruitful. 

Exhibitions.-~An electrical exhibition, which is being organised 
by the electricity department of the Heston and Isleworth Council, 
will be opened by Sir Clifton Robinson on Feb. 18 at 8 p.m., and 
will remain open each day from 8 till 10 p.m. until Feb. 20. 

A number of leading electrica] manufacturers are exhibiting, and a 
comprehensive display of running machinery, motors, heating and cook. 
ing apparatus, arc lamps, fittings, &c., has been arranged for. In addition, 
several consumers of the electricity department are taking part, and a 
model bakery will be shown, with electric dough mixer, &c., at work. 
There will also be a model hairdressers' shop, with electric brushes, &c. 
Messrs. Pears, who have recently been connected to the Council's mains, 
will have an exhibit of soap manufactured by eloctrically-driven machi- 
nery. The credit of organising the exhibition is dae to the Council’s 
electrical engineer (Mr. P. E. Rycroft). 

The Third International Exhibition of Automobiles will be hold at 
Prague from March 24 to April 1 next. The exhibition is organised 
by the Césky Klub Automobilistu and the Césky Klub Motocyklistu. 
Applications for space to Executive committee, 18, Wenzelsplatz, 
Prague, Bohemia. 


Fulham (London).—Owing to the Grand Theatre being now 
entirely supplied with current from the Borough Council's mains, 
an extension is to be made from the Hurlingham sub station at an 
estimated cost of £310. | 


Hackney (London).—-Electric lighting mains are to be extended 
at an estimated cost of £121. 


Hanley.—For the nine months ended Dec. 81 the borough 
electrical engineer (Mr. C. H. Yeaman) has reported to the Electric 
Lighting Committeee that 28,224 moro units had been sold for 
lighting and 72,888 more units for power than in the corresponding 
months of 1905. 

The revenue was £66. 188. 7d. less from lighting and £372. 15s. more 
from power consumers. Owing to the reduction in charges and the 
fixing of indicators on the premises of every customer, the average price 
for lighting was 4:564. per unit, compared with 4:98d., and 1:47d. for 
power compared with 1°77d. 

It was decided to obtain a tender from Körting Bros. for a condenser for 
the new generating set. 


Hull.—The receipts of the tramways department for the 12 


months ended Jan, 19 were £98,282, an increase of £4,088 over 1905. 


At the meeting of the Electric Light committee on Monday the 
estimates of the electricity department for the ensuing year were 
submitted. 

The city electrical engineer (Mr. H. BELL) stated that in the revenue 
estimate provision had been made (as in previous years) for depreciation 
on meters and switchboards, After making due allowauce for the reduced 
tariff, which the committee decided to put into operation on Oct. 1 last, 
he estimated that there would be a net profié of £1,915. It would be 
necessary to make additions to the transformer plant in East Hull in 


. order to deal with next winter’s load, and provision is made for a new 


sub-station, with the necessary transformers, mains, &o. Provision has 
also been made for the purchase of the estimated number of motors 
which would be required during the ensuing year for the wpe gs 
scheme lately inaugurated and for sundry small extensions of mains. No 
provision had been made for the small extensions of cable necessary 
during the coming year as those would be provided for in accordance 
with the L.G. Board inspector's report. The capital charges on the 
extensions had been included in the revenue estimate, 
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irman (Mr. Hancer) said that the chief trouble with the Japan.—The Belgian Legation in Tokio reports that a Japanese 
ssa = the eai on ee and payments to sinking fund. He | company, with a capital of 15,000,000 yen (a ut £1,581,250), has 
thought the action of the L.G. Board was to be greatly deprecated in the | been formed to construct an underground electric railway in Tokio. 
sense that they were making those loans payable over too short a period. | At the outset the length of the tunnel will be 12 miles, and it is 


It involved them in a very much increased expenditure for those items, hoped that the cost of construction will not exceed 1,250,000 yen per 
and he thought the time would come when they would have to take mil It is also stated that similar schemes are on foot in other 


the whole question of sinking fund and interest into consideration. They large Japanese cities, 
would have to be closely associated with all municipalities in the country The Tokio Electric Tramways Co. have asked for permission to 
in putting pressure upon headquarters in connection with that question. sake extensions of thbir system 60 miles in length. rmissi | 


t the £22,730 set out in the estimates was a much larger A 
. Kirkcaldy.— The dispute between the Kirkcaldy District com - 


proportion for sinking fand and interest than was provided in any of the Dist 
other undertakings of the Corporation. The Board had reduced the terms mittee and the local tramways company as to the lighting of the 
Wemyss tramway routes has been referred to a Board of Trade 


of years for repayment to 17. They began at 80 years, and it was after- 
arbitrator. 


wards reduced to 25, and now it ы оо to н years. IMS es a 8 
matter, and would make it very difficult for them to reduce the arges i : 
for energy. They were allowing £1,050 for depreciation of meters. London County Sonnu да Tuesday a loan of 26,663 was 
The estimates were approved. . ; granted to Fulham for electric 18 ting. 
` Tramways at Woolwich.—The Highways committee recommended 
capital expenditure of £26,468 for the construction of tramways from 
Woolwich to Plumstead on the overhead system. 

Hammersmith Technical Institute. —It was agreed to accept the offer of 
Hammersmith Council to bring into the above institute free of charge 
the necessary mains for giving a supply of electricity for lighting on the 
condition that should the County Council at any time instal its own gene- 
rating plant, they will pay to the local authority the unexhausted part of 
the cost of laying the mains. 

Tramway Programme for 1907-8.—A lengthy report was submitted by 
the Highways committee with regard to the tramways which should be 
proceeded with during 1907-8. It was proposed to provide for the elec- 
trification of 484 miles of track, or nearly 25 route miles, during the year, 
and this did not include the proposed electrification of the route from 
Pentonville-road via Caledonian-road and Seven Sisters-road to Finsbury 
Park, with regard to which the Council were trying to get consent for the 
overhead system. Altogether it is proposed to deal with 17 works, and 
the committee proceed to give estimates and make recommendations in- 
volving & capital expenditure of £715,185 without cars and rails, for 
which a capital vote of £81,000 is asked. The proposals include the 
reconstruction of the Goswell.rond, Petonville-road, Grays Inn-road, 
Aldgate, Whitechapel-road and Mare street tramways.—Consideration 
postponed pending report by Finance committee. 

Electric Supply Bill.—The Parliamentary committee proposed a resolu- 
tion confirming the decision to promote the L.C.C. Electric Supply Bill. 

Col. Rorrow said he felt compelled to oppose this scheme. The only 
chance of making the business successful was by adopting a pushing 
policy, and that could only be done by a commercial company. · 

Dr. Beaton complained of the terms proposed in respect to taking over 
the undertakings of the borough councils, and said he was afraid that 
unless some difference was made between those undertakings which 
paid and those which were run at a loss, the bill would meet with great 
opposition. | 

Mr. E. Соіллмз said it was certain the Council would make a loss 
on the businese, and this loss would fall on the ratepayers. 

On a division the recommendation was carried by 77 votes to 31. 

L.C.C. Tramways.—At the meeting of traders called by the 
Tottenham Court-road Tramway Prevention Association on M onday 
в resolution was passed to oppose the bill of the L.C.C. to authorise 
the construction of a tramway along Tottenham Court-road. 


Manchester.—The poll of the ratepayers on Saturday on the pro- 
posed extensions of the tramway system has resulted in a majority 
of about two to one in favour of the promotion of the Corpora- 
tion’s bill. | ; 

Marylebone (London).—The Council have accepted the tender 
of J. T. Williams & Sons for the purchase of six disused turbo. 
generators for £1,085. 10s, and the tender of A. Learoyd for 20 
feeder panels for £116. 10s. 


Mexborough and Swinton Tramways.—Major Pringle has 
arranged to inspect these lines to-day (Friday). The new lines will 
ultimately connect Mexborough, Swinton, Rawmarsh, Parkside and 
Rotherham, the first section being from Rotherham to Rawmarsh. 

Municipal Telephony.—The “South Wales Daily Post states 
that for all practical purposes the negotiations with the Postmaster- 
General for the transfer to the State of the Swansea municipal 
telephone system have ended, and there is little likelihood of the 
sale of the undertaking to the Post Office. The National Telephone 
Co. have reopened negotiations. The feeling seems to be at 
unless the terms obtainable admit of the recovery of the whole o 
the capital expended, the idea of selling will be abandoned. 


Mussoorie (India).—A commencement has been made upon the 
work in connection with the contract recently secured by Messrs. 
Bruce Peebles & Co. for а hydro-electric power station for the muni- 
cipality of Mussoorie. The installation will include three high- 
tension alternators driven by water wheels, together with iae 
miles of high-tension overhead transmission, and all hydraulic an 
constructional work necessary for the development of the water 
power, the work bearing a resemblance in miniature to the der 
known contract in North Wales which Messrs. Bruce Peebles са 
out. The engineer in charge of the contract at Mussoorie (Mr. J for 
Pitkeathley) has recently arrived upon the scene. His address for 
the present is care of Electrical Engineer, Municipal Board, Mus- 
воогіе, India. | 


Inquest.—An inquest was held on Thursday last week at Dun- 
fermline into the death of a miner named David Hunter, who was 
killed on Dec. 24 in Hawkhill Colliery, Kincardine. | ‚ 

It appeared from the evidence that the man came in contact with a 
haulage rope which had become charged with electricity from an elec- 
trically-driven coal cutter. Electric current was supplied to the motor 
(a direct-current one) at a voltage of 450. 

- Mr. Joun Menzies, electrical engineer, said that the machine ran on 
skids, noton rails. The rope attached to the machine was an ordinary 
flexible one. The starting switch was mounted on slate, He did not 
know any of the men employed about the pit who came under the quali- 
fication of being a competent person." The defect which he had found 
after the accident was that the bare conductor was lying against the corner 
of the motor box. About }in. in from the insulating ring the bare cable 
was in contact with the motor shell, the insulating cover of the cable having 
worn off. He did not know how that had happened, but he did not think 
it likely that the working of the machine would wear off fhe ‘insu. 
lating cover. As soon as the wire touched the motor the effect of 
charging the machine would be produced. From the machine the current 
would reach the haulage rope. The switch on the machine would not be 
available to shut off the current. There were latch boxes, where the 
current could be shut off down on the road. There was no automatic 
mechanism of a protective nature on the machine, Assuming that the 
switch was unavailable, the men could use the latch boxes as an emer- 
gency measure. The wetness of the place would tend to make the effect 
of the current greater. Hunter received the shock about 30 yards or so 
away from the machine, and the strength of the current would be prac- 
tically the same there as at the machine. ; 

Mr. Ковевт M'Tanzs, H.M. Chief Inspector of Mines, said that electrical 
coal-cutting machines were being introduced into mines, and the present 
year would witness a large addition to the number throughout the 
country. He wanted, therefore, to say that the owners and managers 
should see the necessity of having a competent erson, with technical 
knowledge, at all collieries where electrical apparatus was in use, in order 
to see that it was working properly. Such an'áccident as that which had 
occurred might have been prevented, x 

Sheriff Внлимам said that if the men em оўўа along with the now 
deceased man, who had done their best, had ad just a little elementary 
instruction as to the method of working the machine and as to the pre- 
cautions to be adopted when a live wire was loose, the man's life might 
have been saved. Оа 

The jury found that the accident was not due to negligence on the part 
of anyone, but they recommended that a competent man be appointed to 
regularly examine such machines and to give necessary instructions to 


those working the machines. They advised that rabber gloves be kept for 
use In an emergency. 


Islington (London).—In order to supply current to the new fire 
station at Calverley-grove, Hornsey Rise, a low-tension distributing 
| main is to be laid at an estimated cost of £250. 


Italy.—The “ Bollettino delle Finanze states that the Minister 
of Posts and Telegraphs has presented to the Chamber of Deputies 
a bill providing for the expenditure of 25,000,000 lire (about 
£1,000,000) on extending and improving the postal, telegraphic and 
telephonic services. The proposed expenditure includes 12,063,950 
lire шош ‚#482,558) for telegraph materials. It is proposed to 
establish wireless telegraph communication between the mainland 
and Sicily and Sardinia, and provision is also made for the expendi- 
ture of 8,200,000 lire (about £828,000) on the extension of the tele- 
phone service. 

The * Bollettino also notes the formation of the Societa Dinamo, 
With & capital of about £160,000, to utilise for industrial purposes the 
water power of various streams in the vicinity of Sondrio. 


Jamaica. —Mr. R. T. Brown, manager and secretary of the West 
India & Panama Telegraph Co., has paid a well-deserved tribute 


the 1uins and established it in a small hut, 6 ft. square, 8 miles 
out of the town, and here the operators, some of them injured and 
all terrified by the earthquake, worked effectively, and sent telegrams 
enabling the whole world to be informed of the terrible events which 
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Newark.—At the Council meeting on Monday it was stated that 
communications had been received from various companies on the 
n of electricity supply for Newark, but all the companies had 
withdrawn except the Newark Co. and the Mutual Electricity 
Supply Co. The Council have decided to engage Mr. A. B. Mountain 
at & fee of 25 guineas to prepare a report on an electricity scheme. 


Oxford.— Sir Albert Rollit and Mr. James Swinburne will act as 
arbitrators to decide the amount to be paid by the National Electric 
Construction Co. for the Oxford Tramway Co.’s undertaking, the 
former company having selected Mr. Swinburne and the latter Sir 
Albert Rollit. If necessary the arbitrators will nominate an umpire. 


Patents and Foreign Trade.—In a speech delivered at Walsall 
n MORAN the President of the Board of Trade (Mr. Lloyd George) 
said— j 
The Government could do much to assist trade and commerce, It 
could strengthen the Intelligence Department. An interesting inquiry 
was being made into the industries of Germany, for that country was 
possibly our greatest rival, and it seemed to him of the highest impor- 
tance that we should know what Germany was doing. The facts should 
be known not on the investigation of political partisans, but by impartial 
people appointed by the Government departments. The Germans had 
superior trade organisations, and, therefore, possibly a better intelligence 
department. It was the intention to strengthen the Consular Service in 
ragard to acquiring commercial information. In future the Consul 
would have to familiarise himself with what the trader wanted to know. 
Arrangements had been made with the Foreign (Office, and instructions 
had been issued to the Consuls, by which al] information which was 
important for any trade should be promptly wired to the Intelligence 
Department of the Board of Trade. The specia] inquiries in regard to 
German trade were commenced at the beginning of the year and it was 
hoped to extend the system to other countries. It was also intended, in 
connection with the Intelligence department of the Board of Trade’ 
to have a census taken of all the productions of industry in this country. 
Such information, voluntarily given, was obtainable in regard to the iron 
and steel industries, to shipbuilding, and, to a certain extent, to the 
textile industries. 
He also referred to the patent laws. The privilege which accompanied 
a patent was the reward for inventiveness, but the main object was to 
benefit the community. If, however, a privilege or monopoly were used to 
the detriment of the community then the sooner the conditions were re- 
vised the better. . It had been pointed out to him that foreigners regularly 
obtained patents, and the accompanying special privileges, He did not 
object to that. But they used it often for the purpose of preventing any- 
one from setting up an industry, or utilising the idea in this country. 
That he considered to be an intolerable abuse of the privilege. He would 
give. foreigners patents in this country, but he would compel them to 
work them here. He hoped to introduce a bill next session to effect this 
purpose. : . Е 
Personal.—Mr. W. Bates has resigned his position of borough 
electrical engincer of Birkenhead to take up a position with R. & 
J. H. Rea, Liverfool. 


Plymouth.—The estimates of the Electricity and Street Lighting 
Committee for the next financial year put the revenue at £23,288, 
working expenses £12,535, and net balance to place to reserve 
(after meeting capital charges) £849. £3,828 is to be spent on 
capital account to complete existing contracts and on extensions of 
cables and for meter services. 


Portugal.— The Diario do Governo" contains an announce- 
ment that the municipality of Coimbra is empowered to import free 
of duty such materials for the construction of electric tramways in 
Coimbra and its suburbs as cannot be produced in Portugal. 


Stourbridge.—The Board of Trade have approved of the transfer 
of the Council’s electric lighting order of 1899 to the Staffordshire, 
Worcestershire & Shropshire Electric Power Co. 


Street Railways in New York.—The 24th annual report of 
the New York State Board of Railroad Commissioners states that 

2,517,847 miles of street railroad are now operated. The increase in 
mileage was only 60, but the horse cars dropped from 3,648 (in 1905) to 
3,390. Total cars in operation 15,837, of which 4,869 are equipped with 
power brakes. The requiring of all motor cars to be equipped with power 
brakes is recommended to the Legislature. The passengers carried in 
Manhattan and the Bronx were 630,297,151, an average of 1,726,841 a 
day. The Manhattan Railway carried 257,796,754 passengers, and the 
subway 137,919,632. In Brooklyn the total was 492,659,270, an average 
of 1,349,741 aday. The percentage of operating expenses of all street 
surface roads to gross earnings was 55°19; in 1897 it was 60-57. 


Train Lighting.— At the meeting of the Great Eastern Railway 
Co. on Tuesday, the chairman (Lord Claud Hamilton) said that the 
board had decided to light the main line trains of the company by 
electric light instead of by gas, and the superintendent's department 
had been debited with £5,000 in respect of the work. 


Wrexham.—The Electricity Supply committee have been in 
communication with Mr. C. D. Taite in regard to a report by the 
latter on the electricity undertaking for 50 guineas and travelling 
and hotel expenses, but as a number of engineers offered their ser- 
vices а sub-committee was appointed to make a selection from the 
applicants and submit the names to the committee. 
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Yardley.—The Council have obtained terms from Birmingham 
Corporation and the Shropshire, Worcestershire & Staffordshire 
Electric Power Co. for electricity in bulk, but the matter has been 
adjourned until the first or second meeting of the new Council. 


TRADE NOTES AND NOTICES. 
TENDERS INVITED. 


West Ham Corporation invite tenders for the supply of engine-room 
stores, incandescent lamps, cable, indiarubber covered wire, electric 
wiring materials and accessories, single and two-phase a.c. motors, 
transformers, integrating wattmeters, house service cut-out boxes 
and chemicals. Forms of tender, &c., from the borough electrical 
engineer (Mr. A. H. Seabrook), 84, Romford-road, Stratford. 
Tenders must be delivered at the office of the town clerk (Mr. 
Fred. E. Hilleary, Town Hall, West Ham, E., by noon of 
Thursday, Feb. 7. See also an advertisement. 


Hammersmith (London) Council invite tenders for the supply ot 
plant for converting single-phase alternating current to continuous 
current. Specifications, &c., from the borough electrical engineer 
(Mr. G. Gilbert Bell), 85, Fulham Palade toad. W. Tenders must 
be delivered to the town clerk (Mr. H. Thompson), Town Hall, 
Broadway, Hammersmith, W., by 4 p.m. of Wednesday, Feb. 6. 
See also an advertisement. : 

Hammersmith Council also invite tenders for the supply.or 
stores for 12 months, ending March 81, 1908, including arc lamp 


-globes, &., electrical goods, files, firebricks, clay and lime, gauge 


glasses, insulated wires, metals, oilman’s goods, packing and joint- 
ing materials, screws, tools and smokeless and other. steam coal. 
Tenders to the town clerk (Mr. H. Thompson), Town Hall, Hammer 
smith, W., by 4 p.m. Feb. 6. : 


Edinburgh Corporation invite tenders for supply and erection of 
condensing plant at M'Donald-road electricity station. The plant 
is required to condense the exhaust steam from 7,000 н.р. of steam 
plant of the exhaust steam turbine type. Tenders to the town 
clerk (Mr. Thomas Hunter, W.S.), City Chambers, Edinburgh, by 
Monday, Feb. 18. TN 

Edinburgh Corporation also invite tenders for exhaust steam 
turbines and direct-current generators at the M‘Donald-road station. 
The plant required consists of two exhaust steam turbines, each 
direct-coupled to a direct-current generator, each turbine to work 
with the exhaust steam from two high-speed 1,200 1. H. p. triple. 
expansion engines. ‘fenders to the town clerk by Monday, Feb. 18. 


Walthamstow District 95 invite tenders for supply, delivery 
and erection of (a) Toi ér-house plant, comprising water-tube 
boilers, pipe work; economiser, coal-conveying plant and bunkers, 
feed pumps, chimney and fan; (b) engines and dynamos; (c) con- 
densing plant; (d) water purifying and softening plant; (e) switch- 
board extensions. Tenders to the clerk (Mr. C. Sydney Watson) by 
noon Feb. 8. 


Wigan Electric Light & Tramways committee invite tenders for 
supply and erection of one 750 kw. engine and generator, two water- 
tbe boilers, steam and feed water piping, motor feed pipes and 
economisers, exhaust steam and water piping, motor-driven pumps 
and condenser, coal-handling plant and bunkers and tramcar 
jacks. Tenders to the town clerk (Mr. Harold Jevons) by Feb. 11. 


Blackburn Electricity and Tramways Committee invite tenders 
for 12 months stores for the electricity department, including 
paints and varnishes, castings, insulating material, tools, oils, 
incandescent lamps, meters, pipes, cable, house service fuse boxes, 
switches, motors and starters, arc lamp carbons, screwed tubes, &c. 
Tenders to the Town Hall, Blackburn, by 10 a.m. Feb. 18 


Salford Corporation invite tenders for 12 months stores for the 
electricity department, including oils, cables, meters, house fase 
boxes, castings, tubes and fittings, carbons, clectric lamps, switches 
and other fittings, motors and starters, ammeters, &c. Tenders to 
Chairman of Electricity committee by Feb. 16. 


Salford Electricity committee invite tenders for supply, delivery 
and erection at their generating station, Frederick-road, endleton, 
of a motor for driving a 150 kw. alternator. Tenders to the town 
clerk (Mr. L. C. Evans) by Saturday, Feb. 9. 

Belfast Tramways and Electricity committee invite tenders for 


Шагв, superheater, mechanical stokers, oconomisers, pump and 
pipework: Я Tenders to the town clerk (Sir Samuel Black), City Hall, 


Belfast, by 11 a.m. Feb. 11. 
Eastbourne Corporation invite tenders for supply and erection ot 


j Ten- 
steam turbo-alternator and condensing plant. 
ders Pes a een Clerk, |Town Hall, Eastbourne, by noon on 


Feb. 11. 
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: Cheltenham Corporation want tenders by Feb. 21 for 12 months' 
supply of stores, including electric light fittings, c.i. pipes, iron- 
mongery, tools, indiarubber goods, oils, &c. Forms of tender from 
the borough surveyor and water engineer. 

Sheffield Tramways committee want tenders by Feb. 6 for 12 
months' supply of stores, including overhead line material, electrical 
supplies and fittings, car fittings, anti-friction metal, iron and steel, 
oils, &c. Forms of tender, &c., from the General Manager. 

Leeds Tramways committee want tenders by Feb. 16 for supply 
of 1,000 tons of rolled steel tramrails and 25 tons of tiebars. Speci- 
fications, &c., from Mr J. B. Hamilton, City-square, Leeds. 


South Shields Corporation want tenders by Feb. 9 for advertising 


on the Corporation's tramcars for three or five years. Forms of 
tender from Mr. J. Wilson, Dean-road, South Shields. 
Southampton Corporation invite tenders for cable. "Tenders to 


Town Clerk by 2 p.m. 4th inst, 

Glasgow Corporation want tenders by 10 a.m. Feb. 4 for altera- 
tions and additions to Pinxton power station. Forms of tender from 
Mr. J. Dalrymple, 46, Bath-street, Glasgow. 

Tenders are wanted for wiring Bridlington new theatre and opera 
house. Specifications from the manager, Mr. H. Haguc. 


Tenders are invited for the supply, delivery and erection of five 
polyphase generators for water turbine works at Bremen, Germany. 
Each generator should be of about 400kw. capacity and supply 
three-phase current at 7,000 volts. Particulars of conditions, forms 
of contract, &c., may be obtained from the offices of Die Bauin- 
spektion für die Unterweserkorrektion, Bremen, for 1m. Tenders 
by noon Feb. 18, to Herr Baurat Oeltjen, at the Verwaltungsge- 
biiude, Freibezirk, Zimmer No. 105, Bremen. 


Tenders are invited (until noon of Feb. 11) by the Norwegian 
State Telegraph Department of 70,000 insulators (Anbud paa 
isolatorer Nr. 1 and Nr. 2). Tenders to the Telegraph Administra- 
tion (Telegrafstyrelsen), Christiania. Copies of conditions and specifi- 
cations, &c., may be inspected at the Board of Trade offices, 78, 
Basinghall-street, London, E.C. Apart from the usual Customs 
duties, a preference of from 10 to 15 per cent. is given to Nor- 
wegian manufacturers. A resident agent must act for tenderers not 
residing in Norway, but it is not necessary for the agent to bea 
Norwegian firm. 


TENDERS RECEIVED AND ACOBPTED. 
The following tenders have been received by London County 
Council :— 
Track Rails, &c. 


Bolekow, Vaughan Barrow Hacmatite 


& Co. (accepted)... £31,230 16 0 Steel Со. ...... £31,965 10 0 
Steel, Peech & Tozer 35,675 10 0 Walter Scott 29,919 0 0 
P. & W. MacLellan 32,758 2 6 Lorain Steel Co. 28,026 10 0 

“Е Le Bas & Co... 27,240 5 0 


* Incomplete. (Chief ongineer's estimate, £25,907.) 


Slot Rails and Conductor Tee Rails. 
Frodingham Iron & Bolckow, Vaughan 
Steel Co. (accepted) £23,047 0 0|  &Co........... £25,651 5 0 
Barrow Haematite P. & W. MacLellan 20,993 5 10 
Steel Co 26,658 15 0 tE. Ls Bas & Co... 20,877 10 0 
26,087 10 0 
T Incomplete. (Chief engineer's estimate, £19,310.) 


Hull Corporation have accepted the tender of the Lahmeyer Elec- 
trical Co. for a 500 kw. steam dynamo (Belliss engine) at £8,915. 

There was some discussion as to why the contract should not be given 
to an English firm, and the chairman (Mr. E. Hancer, J.P.) pointed out 
that the Belliss engine would be made in this country, and it was only an 
order for £1,600 worth of plant of the contract going to Germany. 

The electrical ongineer (Mr. H. BELL) said it was undoubtedly a fact 
that in some work England was far ahead, but in other things, such as 
high-tension machinery, the Germans had had more training, and they 
could make better machinery than we could. 


Stepney (London) Council have placed an order for 10,000 pairs 
of carbons for new arc lamps with the Union Electric Co., at 
£120. 10s. The Sloan Electrical Co. tendered at £128. 168. 1d. 


Wandsworth (London) Council have accepted the tender of the 
Albion Electric Lamp Works for the annual supply of electric lamps. 

Derby Tramways committee recommend the acceptance of the 
tender of R. W. Blackwell & Co. for the construction of the Uttoxeter- 
road and Ashbourne-road extensions of the electric tramways. 

The D.P. Battery Co., Bakewell, have obtained an order for 260 
980 ampere-hour cells for the Portsdown and Horndean Light Railway. 


BUSINESS NOTIOES. 

Frampton & Paine, 29, Old Queen- street, S. W., notify that they 
have discontinued their connection with Lionel Robinson & Co. as 
their selling representatives, and that they have been appointed by 
Morris & Lister, of Coventry, their selling representatives for all 
kinds of electrical switch gear and other manufactures. 

The partnerahip of Chas. Foster, E. R. Grote and Milton V. Ely 
(trading as Foster & Co), electrical engineers and arc lamp manu- 


facturers, Worple-road, Wimbledon, has been dissolved. Debts by 
Messrs. Grote and Ely, who continue under the same style. 


Mr. Arthur R. Walmsley has purchased the business of Peacock, 
Cliffe & Co. (Ltd.), mechanical and electrical engineers, &c., and in 
future the business will be carried on under the title of A. R. 
Walmsley & Co., at Cornbrook Park-road, Manchester, 

The address of the Glasgow office of Davidson & Co. (Ltd.) is now 
58, Bothwell-street, Glasgow. 


BANERUPTOIES, LIQUIDATIONS, &c. 


At Salford County Court last week Judge Parry suspended the 
discharge of Chas. Hibbert Berry, engineer, of Manchester, for two 
years. 

The Official Receiver stated that in 1901 the bankrupt invented a 
steam trap and letters patent were applied for. He was also agent for a 
firm of lubricant dealers, who sold a steam trap, which Mr. Berry alleged 
was an infringement of his patent, His engagement with that firm was 
determined and he brought an action against them for dismissal, whils! 
he also considered the advisability of proceeding against them for the 
supposed infringement. He took in partnership Mr. E. J. Walthew. 
The business was converted into a limited company within six months. 
Shortly after the partnership began, Mr. W. Geipel, the inventor of the 
Geipel steam Кар commenced proceedings against the customers of the 
fitm, who replied by attacking the validity of Mr. Geipel's patent. The 
result of the litigation (reported in The Electrician for Dec. 18, 1903) was 
in favour of Mr. Geipel, and disastrous to the bankrupt and the company 
into which the business had been converted, the loss of the most valuable 
asset being entailed. Bankrupt’s former solicitor presented a bill for 
£4,357, on account of which he had received £3,833. Mr. Walthew had 
alleged that he discovered letters which led him to the opinion that bank- 
rupt knew when the partnership was formed that the validity of his patent 
was impugned, but the Official Receiver had no reason to doubt that Berry 
ты 9 5 fide of opinion that his patent was nol an infringement of that 
of 1893. 

A receiving order has been made against Frank. E. Williams 
(trading as F. E. Williams & Co.), electrical engineer, Birmingham. 


On Jan.17 the High Court dismissed an application made by 
John Fell, engineer and contractor, 25, Victoria-street, London, 
S. W., to approve a proposal for a scheme of arrangement. 


A meeting to receive an account of the winding-up of Hubert 
Grenfell (Ltd.), will be held on March 5 at the office of Russell, 
Cooke & Co., 11, Old-square, Lincoln’s Inn. 


A meeting to receive an account of the winding-up of Electroid 
(Ltd.) will be held at 81, Budge-row, London, E.C., on Feb. 26. 


Sale by Auction.—Messrs. Wheatley Kirk, Price & Co. will 
include in their auction sala of the extensive stock of Benham & 
Froud,Ltd. (in liquidation), Chandos House, 22, Store-street, Totten- 
ham Court-road, London, W.C., on Friday, Feb. 8, at 11 a.m., the 
entire stock of electrical fittings in hammered iron, copper and 
brass, including electroliera for one up to five lights, lanterns, 
pendant’, brackets, standard and pillar table lamps of various 
designs, shades and fittings, &c. Catalogues from the auctioneers, 
46, Watling-street, London, E.C. 


Works for Sale.—The extensive newly-erected Ferry Works, 
Queen’s Ferry, Chester, are advertised for sale by private treaty. 
The works are conveniently situated, cover an area of about 
150,000 ft., and have a frontage of 1,200 ft. to the L. & N.W. man 
line. The works have been constructed throughout with regard to 
economical working, and all the shops are lighted and driven by 
electricity. The power house contains plant of 1, 000 H. v. (Willans 
& Robinson engines and generators) in convenient unite. Illustrated 
descriptive particulars and orders to view can be obtained from the 
sole agents (Messrs.|Wheatley Kirk, Price & Co.), 46, Watling street, 
London, E C. See also an advertisement. 

Messrs. W. H. Shepherd & Son, 44, Brazennose street, Manchester, 
have for sale some conveniently- situated works including a five- 
storey building (72 ft. by 84 ft. 6 in.), a three-storey building (59 ft. 
by 30 ft. 6 in.) and several sheds, storehouses, &c. See an adver · 
tisement. 


= Plant, &c., for Sale.—An Evershed testing set is advertised for sale 
in another column. 


Salford Electricity committee invite tenders for the purchase of 
some electric motors (d.c. and a. c.), varying in size from 1 B. f. f. to 
25 B. H. P. Further particulars from the Borough Electrical Engineer, 
Frederick-road, Pendleton. Tenders to town clerk (Mr. L. C. Evans) 
by Feb. 16. See an advertisement. 


Diary.—A very convenient and useful pocket diary has been sent 
us by Messrs. Mountain & Gibson, of Elton Fold Works, Bury, Lancs.s 
and although the last of a really good selection of these diaries 
which have been sent us this New Year it is not the least acceptable. 
There is no undue proportion of advertisement matter, but the 
book is not less likely to serve as a good advertising medium on 
this account, for the selection which has been made of the text 
matter for reference will keep it in regalar use all the year through 
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OATALOGUES. &с: Kobe, 2200; Moji, £1,847; Nagaski, £5,866 (submarine cable), Afalta 


Train Ligliting. An improved form of accumulator for train 
lighting purposes is being introduced by the Chloride Electrical 
Storage Co., 39, Victoria-street, S.W. А full description with 
illustrations of this cell is given in cireular No. 18, just issued. 


Armorduct.—A neatly designed and printed brochure just issued by 
the Armorduct Mfg Co., Farringdon-avenue, London, E. O., contains 
facsimiles of a certificate giving details of a test of Armorduet 
conduit in comparison with five other makes. Interspersed amon 
the reading matter are illustrations of buildings wired wit 
Armorduct conduit. 


Machine-Tool Motors.—The use of variable-speed continuous- 
current motors, with interpoles for the driving of heavy machine 
tools, is on the increase. A useful pamphlet is to hand from 
the Lahmeyer Electrical Co., 111, New Oxford-street, London, W.C., 
in which illustrations are given of their interpole motors coupled to 
a boring mill anda large lathe. The particular advantages secured by 
the use of this type of motor with machine tools are well set out in 
the pamphlet. 


Tramway Specialities.—The illustrations of their tramway spe- 
cialities, put up in a neat file, is issued by Mountain & Gibson, 
Elton Fold Works, Bury, Lancashire, bring out in the clearest 
detail the main features of the firm's tramcar trucks, watering cars 
and sprinkling and sweeping cars. We understand that a very ex- 
tensive business is being done by Messrs. Mountain & Gibson with 
tramway and railway trucks. The illustrations and other printed 
matter should be in the hands of every tramway manager. 


Silvered. Glass Reflectors.—G. Massiot Browne & Co., 108, Argyle. 
street, Glasgow, havepublished a leaflet giving particulars of their 
silvered-glass reflectors for use with incandescent lamps. 


Replacem:nt Fuses.—In spite of the more extended use of auto- 
matic devices for the control of electric lighting and power circuits, 
the fuse is still largely in demand. This is evidenced by a well- 
illustrated booklet on replacement and other fuses issued by Dorman 
& Smith, Salford, Manchester. The list gives illustrations, out- 
line drawings and prices of porcelain-handled fuses of voltages from 
600 volts downwards. 


Gear Cutters.—The Brooke Tool Mfg. Co. make a speciality of 
involute gear cutters for cast steel and special high speed steel work, 
They have sent us some of their special literature giving full details. 


E.ccello Lamps and Carbons.—These two well-known specialities 
are made the subjects of lists now published by the Union Electric 
Co., Park-street, Southwark, S.E. List No. 5,005 deals with the 
Excello flame lamp for d.c. and a.c. circuits, and also gives par- 
ticulars of line resistances, automatic cutouts, safety coils and 
transformers: List No. NE11, which is in & second edition, gives 
full particulars and prices of Excello carbons for Excello arc lamps. 


Electric Drills.—A useful sheet, containing illustrations and 
prices of Stellite portable electric drills is to hand from the Elec. 
trical & Ordnance Accessories Co., Aston, Birmingham. 


Electricity Meters.—The Isaria Zühlerwerke (G. m b.H.), 55, 
Dreimuhlenstrasse, Munich, send a filing case containing illustrated 
particulars and prices of the various meters manufactured by them. 
The chief instruments in the list are type B E R watt-hour meters 
(single and double coil), T E sinyle-phase meters, С Rd ampere-hour 
meters for d.c., T D U watt-hour meters for three-phase current, 
type N double-tariff meters, hand wound, type A automatic meters, 
the Isaria counter and the Isaria meter for calibrating purposes. 


Exports of Electrical Goods and Apparatus.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery which 
is not separately specified) from Jan. 28 to 29, with the ports of desti- 
nation :— | 

Aden, £59; Africa Alexandria, £46 (including £28 telegraph material); 
Beira, £589; Cape Town, £443 (including £170 telegraph material) ; 
Durban, £1,136; Port Elizabeth, £25 ; Port Said, £147; Sekondi, £34; 
Sierra Leone, £37 (telegraph material). Argentina—Buenos Ayres, £3,198 
(including £605 telegraph material) ; Rosario, £347 (telegraph cable). 
Australasia—Adelaide, £499 (including £90 telegraph material); Free- 
mantle, £131; Melbourne, £783 (including £115 telegraph cable); Perth, 
£40 ; Sydney, £3,094 (including £26 telegraph material); Wellington, 
£3,042 (including £452 telegraph material). Belgium Brussels, £38 ; 
Ghent, £20 ; Ostend, £880. Brazil—Para, £12,127 (telegraph material) ; 
Rio Janeiro, £177. Burma —Ringoon, £421 (ineluding £269 telegraph 
material), Canada—Halitax, £350 (telegraph material). Ceylon — 
Colombo, £251 and 48 tons iron telegraph poles. Chili—Antofagasta, 
£577 ; Valparaiso, £375. China—Canton, £184; Hankow, &160`; Shanghai, 
£409 (including £23 telegraph material); Denmart- Go enhagen, 
479. Ecuador Limon, £7: (telegraph material). France — oulogne, 
458. Germany— Hamburg, £17. Gibraltar—£53. Greece—Piraeus, 
£18 (telegraph material); Syra, £55 (telegraph material). Holland— 
Amsterdam, £115 (including £10 telegraph material); Flushing £12; 
Rotterdam, £928, Hong Kong—£361 (inc uding £18 telegraph material). 
India—Bombay, £308; Calcutta, £905, Italy—Naples, £14, Japan 


— #896, Portugal— “Lisbon, £65 
ments— Penang, £218 (inoluding £15 telegraph material) ; Singapore, 
£2,118 (including £2,100 telegraph material). Sweden—Stockholrr , £59 


Russia—Kureh, £1,764. Straits Settle- 


(telegraph material). Uruguay—Monte Video, £97. U.S.A — New York, 


£118. West Indies—-St. Lucia £49 (telegraph material). Total £46,281, 
against £186,329 in the corresponding week last year (Jan. 24 to 89), 


— — 
PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


М№оте. The undermentioned A pplications (except those marked T) are not 
on to public inspection until after acceptance of Complete Specifications. 
hose marked t are open for inspection 19 months after the date attached to 
them, if they have not been published previously in the ordinary, course. 
Names within parentheses are those of communicators of inventions. When - 
Complete Specification accompanies application, an asterisk is affixed. 


December 19, 1906. 

28,951 Ferranti, Energy conversion. 

28,959 & 28,961 HionTH. Electric smelting furnaces, (Date applied for, 
5/5/06.)*+ 

28,960 HioRTH. Induction furnace with electrodes. (Dats applied for 
2/6/06.)* t 

28,996 Beck & Овптзснв Bsck-B jaENLANPEN G.M. B. H. Electric arc lamps. 

29,002 PRINGLE. Trolley wheels. 

29,019 GRÖNDAL KJELLIN Co. & Harvey. Electric induction furnaces. * 


December 20, 1906. | 
29,050 BzLrawYy. Ignition devices for internal combustion engines. 
29,067 Wasron & ScHEIBE. Combined fire and burglar alarm. 
29,072 Brown. Electric railway and like signals. 
29,086 Торак. Exciting Ruhmkorff and other coils. 
29,110 GILBERT. Electrical distribution. 


December 21, 1906. 

29,120 B.T.-H. Co. (G.E. Co., U.S.) Electric heaters. 

29,121 WARWICK MACHINERY Co. & HALLIWELL. Turbines, 

29,122 Мов. Treating sewage by electrolysis. А 

29,125 Минмек. Electrical apparatus for lighting gas. 

29,147 Lake. Storage battery." | 

29,148 Hearn. Electric motors. 

29,151 Зівмвмв Bros. Dynamo Works & Doks. Lighting syatems for 
electric railway carriages and trains.* 

29,153 MALLins. Rail sanding apparatus for tramway and railway. 

29,172 Frey. Electric lighting of railway trains. 

29,174 L&rTNER. Electric motore. 

29,176 BorrsHAUSEB. Insulator for conductors.” 

29,193 MaTHIESEN. Uni- polar dynamor.* 

29,201 ALLGEMEINE ELBKTRICITATS (Es. Electricity meters. (Date 
applied for, 28/12/05.)*+ 

29,202 Foss. Vapour electriclamps. (Date applied for, 11/1/06.) ＋ 

29,203 Сновсн. Turbines, compressors and the like." 

29,209 PaTSCHKE. Steam turbines. 


December, 22, 1906. 

29,255 Cocker. Electrical device for locking and unlocking railway 
carriage doors. 

29,252 EHMANN. Bunsen tubes. 
29,271 Frrok. Electrical furnaces. (Date applied for, 27/12/05.)* t 
29,276 FRIEDLANDER. Telephone apparatus. (Date applied for, 17/9/06.) 
29,296 IRELAND & THOMSON. Automatically recording telephone calls.* 
29,500 CowPzR-Corzs. Electro-deposition of iron. 
29,517 Gappa & Conti. Turbines. (Date applied for, 23/12/05. )*t 


SPECIFICATIONS PUBLISHED. 


1905 SPECIFICATIONS. 


26,219 Vernum. Device for raising and lowering electric lamps. | 

26,281 FIELD & FzRRANTI LTD. Electromagnetic devices for alternating 
circuits. 

26,726 BRADLEY. Contact breakers for ignition devices. 

26,808 LUNDELL. Alternating-current motors. 

27,057 Mountain & Geson. Swivelling contacts for trolley standards. 

27,059 Mountain & Gipson. Trolley pole standards of electric tramcars 
and the like. 


1906 SPECIFICATIONS. 


115 B. T.-H Co. & MARTIN. Ele:tricity meters. | 
1783 ALDIGIER. Protecting caps for the electrodes of sparking plugs. 
1,847 Westmacorr & THOMAS. Electric ignition apparatus. 

1,946 HionrigLD. High- tension direct-current systems. 
1,947 HiaHFIELD. Systems of direct-current supply. . 
2,792 B. T.-H. Co. (G. E. Co., M pe essing devices. 
. Electric make and break switches. 
270 45.280 2 & Romapac TRAMWAY CONSTRUCTION о, Ар: 
pliauces for fixing and cutting off the wearing portions of com 


pound tramway rails. 


. Fusible cutouts. 
4.514 N Co. (G. E. Co., U. S.) Eleetrie motor control. is 
5,957 Dawson & BucKHaM. Electromagnetic firing mechanism 


recoiling breechloading guns, 


ó 
ó 
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6,818 B.T.-H. Co. (G. E. Co., U.S.) Protective devices for vapour electric 
apparatus. | 

7,165 Greens. Lifeguards for tramway and other vehicles. 

7,413 B.T.-H. Co. (G. E. Co., U.S.) Vapour electric apparatus. 

7,626 MARSHALL. Electric light fittings. | 

„805 Вгохлм. (Lux.) Tungsten filaments for incandescent lamps. 

8,959 Srancer & Dawson. Automatically changing the gauge of wheels 
of tramway, railway and like vehicles. 


9,297 JouNsoN. (Badische Anilin & Soda Fabrik.) Production of long 


stable arce. 

9,422 Stone. Space telegraphy. (Date applied for, 10/5/05.) 

9,823 Wicktnson & WILKINSON. Compound rails for tramways and the 
like. 


10,156 HARTENSTEIN. Electric furnaces. ‚ 

10,957 ТномАз. Vapour electric apparatus. (Date applied for, 11/5/05.) 

10,987 STANLEY & ANGER. Route or destination indicatora for tramcars. 

11,430 LuwpBzRa & LunpperRa. Detachable, connections for electric 
lighting and heating. 

11,961 Bnockis. Electric arc magazine lam ps. 

' 19,595 WarLiw. Electric furnaces. 

15,052 Mararesen. Magnets for arc lamps. 

15,818 Кл1ввв. Obtaining metals by electric furnace. 
19/7/05.) 

16,594 SrLLER & WarpnoN. Fuses of cutouts. 

17,500 Verirys Limitep & Worstgy. Inclined carbon arc lampe. 

17,827 Згкменв Bros. & C» (Siemens & Halske A.-G.) Electrical sig- 
nalling apparatus serving as transmitter and receiver. 

18,010 Camp. Letters for electric signs. 

18,187 АттавмвіхЕ ЕгектвісітАтв Ges, Resistance regulators. 
applied for, 14/8/05.) E f 

18,681 CRöNsor. Contact appliati¢e for use in electrically treating the 

i human body. 
25,178 SurrH. Securing and adjusting incandescent lamp: and reflectora 


(Date applied for, 


(Date 


COMPANIES’ MEETINGS AND REPORTS. 


— alli Я 


City & South London Railway Co. 


The forty-fifth ordinary general meeting was held on Tuesday, the Right 
Hon. C. B. Зтолвт-Үовтіву, K. C., M.P. presiding. 

bs SECRETARY (Mr. W. F. Knight) read the notice calling the 
meeting. | 

The CHAIRMAN said (the report having been taken as read): The half. 
year just closed shows an improvement all round. Compared with the 
e ponding period, the half-year shows the following- results: We have 
carried more passengers per train, we have carried more passengers 
in all, we have run more trains, we have made more money per train, we 
have run more train-miles, we have made moré money per train-mile, our 
total receipts have been increased by £2,408, andaour expenses by only 
£888 ; we are consequently able to propose a dividend pt the rats of £2 
per cent. per annum, against £1. 15s., and to oarry forward a sum of 
£2,521, against £1,367. A circumstance which makes this result the 
more satisfactory is that we are able to pay this dividend notwithstanding 
that this half-year we are paying, as dividends on capital spent on the 
unfinished extension to Euston, and therefore still unremunerative, the 
sum of £3,426—that is to say, £34 more for increased debenture 
interest ; half а year's dividend at 5 per cent. per annum on £75,675 
preference stock 1901, and the same at 2 per cent. per annum on 
£150,000 ordinary stock, and carrying forward £2,521, as against £1,871 
brought into the account. Against this, however, we have, as you see, an 
increase in general interest of £2,531. Particulars of the main items of 
receipt and expenditure, with their increases and decreases, are already 
before yon in the published accounts. Excluding as usual season-ticket 
holders, the number of passengers carried—that is to say, of journeys 
made by non-season ticket holders—are also before you, showing an 
increase of 496,807, or an improvement which is, approximately in the 
proportion of 17 to 18. You may be interested to learn that the train. 
miles run were 552,048, against 546,992, an increase of 5,056. The 
locomotive charges per train-mile were 4'841., against 4°65d., an 
Increase of 0°19d; but the traffic expenses per train-mile were 
6:66d., against 679d., a decrease of 0-13d., and the total expenses 
per írain-mile were 18. 8:53d, against 18. 3:30d.—a total increase 
of expenses per train-mile of 0234. But on the other hand the 
receipts per train mile were 28. 7-61d., against 23. 6:974, an 
increase of 0:641. The receipts per train were 168. 1:60d., against 
158. 9:70d., an increase of 3:904, Season tickets produced 24,131, 
against £4,422, a decrease of £291. To this small extent we 
may suppose that the constancy of our customers (though not their 
numbers) has been operated upon by the attractions of certain other 
means of transit. ur receipts per passenger are 1:79d., against 
1:884, If we look for the cause of this small decrease we shall find 
that we have little occasion to regret it. In the half-year with which 
we are comparing, the Baker Street & Waterloo line had not yet been 
opened. It was opened in March, 1906, to Westminster Bridge-road, 
and later on it was linked up with us at Elephant and Castle. We have 
had the benefit of that valuable new connection since Aug. 10, 1906. It has 
brought us a gratifying increase in the number of passengers who travel 
the short distance between Elephant and Castle and London Bridge and 
other stations on the south side of the river near to it. Under these 
circumstances we do not much mind having to say that the average 
distance travelled, and therefore the average sum of money taken per 


passenger, is less than it was. I may, perhaps, take this opportunity 
of mentioning that not merely from the south side, bat. even as a route 
from the City to the West End, this Bakerloo connection is not to be 
despised, for I have myself succeeded, with fair luck as regards lifts and 
trains, but without undue hurrying, starting from our own door here in 
Moorgate-street, by way of our own tubeand changing to the Bakerloo at 
the Elephant, to come to the surface again in Trafalgar-square in 20 
minutes from when I started. From the Bank station the time would be 
about three minutes shorter. As part of the provision of funds for the 
new line we exercised during the half-year our power of issuing 
£150,000 of preference stock, authorised by our Act of 1903. The issue 
had to be made at a time when market conditions were by no means 
favourable and money rates were beginning to be very high. Nevertheless, 
the stock was over-subscribed to a considerable amount, notwithstanding 
that we issued it with deferred dividend rights. We offered to our 
stockholders whatever advantage was to be got from supporting tho 
issue, and I am glad to say that they responded by taking one-third 
of the stock offered. The works for which this money was raised are 
in а forward state. In July last I described to you the nature and 
use of our new lift and new sidings at Stockwell. These important 
auxiliaries to the lengthened line which we shall shortly have, and the 
larger business that we hope to do, are practically finished. Of the great 
work of extending our line from the present terminus at the Angel 
to a new terminus at Euston, I oan say that last week I was 
wheeled along our completed underground permanent way from our 
new station at Euston to our other new station under Pancras-road, 
which will be called St. Pancras and King's Cross.” Had I chosen I 
could have similarly gone forward to our old station at the Angel. You 
thus learn that our tunnels are built and our rails laid from end to end 
of the distance. Of work still to be done there remains enough to 
deter me from the indiscretion of naming as yet a day for the open. 
ing. I cannot, however, think that we shall have to go for much 
more than nine or ten weeks longer without some return for our 
outlay on this work. You have doubtless noticed, in paragraph 8 of our 
report, the reference to negotiations for through bookings with several 
other lines. You will see the importance of these if you reflect that 
when our new line is opened we shall provide a new and direct roate to 
the City—indeed, to two places in the heart of the City, also to London 
Bridge Stations, which means ready and cheap access to the Brighton 
Railway and B»uth Eastern & Chatham system —to passengers ( whether 
from far or from near) alighting at either of the present termini at King 8 
Cross, St. Pancras or Euston also to those alighting at King’s Cross, either 
from north or from south, by what is now known as the Piccadilly Tube. 
And at Euston we shall give the like accommodation to those who will come 
there by another tube, shortly to be opened, from Golder’s Green, Hamp- 
stead, Belsize Park, Chalk Farm, Highgate, Tufnell Park, Kentish Town, 
Castle-road, Camden Town and Mornington-crescent, and we may, there- 
fore, look forward with great confidence to a large interchange of {гаће by 
meaus of these important connections. A hopeful prospect in the more 
remote fature is the contemplated new line from Watford to Euston, pro- 
moted by our new and powerful allies, the London & North Western Rail. 
way. For this the bill has been presented and the plans depbsited ; so that 
it is a matter of public knowledge that should Parliament ret@ive the scheme 
with favour, we shall have a convenient underground exchange connection 
at our Euston station for the assommodation of persons making for the 
City or the south of London from these important ani desirable 
suburban and rural districts, Several new stations will be built 
to deal with districts which have been built over since the main 
line stations were constructed, the names of some of these being 
Kensal Green, Acton Common, Stourbridge Park, East Lane and 
Kenton. These appear from the deposited plans or from informa- 
tion kindly given to us. I hope that in the facts and anticipations to 
which I have asked you to listen, you will have found the signs that our 
molest organism, though small in comparison with other railway under- 
takings, has in it a real vitality, and a power of adapting itself to new 
environment, which is the surest sign of a vigorous constitution. I now 
beg leave to move the adoption of the report and accounts. 

Mr. CHARLES SEYMOUR GRENFELL seconded the motion. 

Mr. LAYTON asked whether it would be possible, now that they were 
getting connected with large termini, to make any provision for the 
carriage of small passenger luggage across London, and, as there was still 
some capital to be issued, whether it was proposed to issue it in the ſorm 
of preference or ordinary shares. Р 

Мг. BULMER asked whether, when the new Euston and Watford line 
was made, their trains would run through on to the North-Western 
system or whether the passengers would have to change at Euston. 

Mr. THOMPSON asked whether the estimates for thé new lines com- 
pletely covered the cost, or whether they had been exceeded. . | 

The CHAIRMAN, in reply, said : The cost of the Euston extension will 
be about half a million of money, including the sites for the stations and 
the work done. If the work goes through approximately by the date antici- 
pated, and there are no unexpected disasters, we think the estimates 
will not be exceeded, at least to any material extent. As to whether 
our passengers will have t> change carriages at Euston when the 
new North Western line is made, I have to say that, according to the 
deposited plans, the passengers will have to change from our trains 
into those of the North Western Railway. As to future capital, you must 
trust us with considerable discretion. We have certain unexhausted powers, 
and we shall do the best we can for our proprietors by making the issues 
on the most favourable terms possible. | 

The motion was then carried unanimously. "E 

Resolutions approving the dividends and re-electing theretiring directors 
and auditors were then passed. | 

Mr. POWELL moved a vote of thanks to the chairman and board, 
and also to the staff. 


THE ELECTRICIAN, FEBRUARY 1, 1907. 


625 


Mr. G. P. NEELE, who supported the motion, said that he was rather 
anxious as to the future of the railway when they lost Mr. Mott, whom he 
knew very well He wished, therefore, to express his congratulation 
at the way in which the railway had been carried on since that 
gentleman’s lamented decease. The Board and their able manager had 
so conducted the Company's undertaking as to completely restore the 
confidence of the stockholders in the undertaking. 

The motion was agreed to unanimously, an 


the chairman having 
briefly replied, the proceedings terminated. 


D:rect United States Cable Co. (Ltd.) 


The fifty-ninth ordinary general meeting of this company was held on 
Tuesday, at Winchester House, Old Broad-street, E. C., Sir Jaure Penpes, 
Bart., presiding. 

The GENERAL MANAGER and SECRETARY (Mr. T. Finnis) read 
the notice calling the meeting, and the report of the auditors. 

The CHAIRMAN said: You will see from the report that the revenue 
for the six months to Dec. 31 last, after deduoting, out payments, amounted 
to £60,880, while the working and other expenses, including income tax, 
but exclusive of cable repairs, absorbed £25,381, leaving a balance of 
£84,999 as net profit, making, with £6,317 brought forward from the 
previous half-year, a total of £41,816, which has been appropriated as 
follows : Interim dividend of 4s. per share to Sept. 30 £12,142, interim 
dividend of 4s. per share to Dec. 81 £12,142, leaving to be carried forward 
£17,082. The revenue, com with the corresponding period of 1906, 
shows an increase of £4,026 due to continued improvement in the traffic. 
In this connection it should be remembered that the revenue in 1905 had 
already shown a considerable advance upon that of 1904. Tho business 
is thus exhibiting satisfactory progressive development. With the in- 
creased business there has been some increase in expenses. Extra duty 
has had to be discharged by the staff, and additional stationery and other 
items have, of course, had to be provided and paid for. The increase of 
£588 in the item of “ maintenance of buildings is largely accounted for 
by ДО АТ expenditure in renovating the Company's wooden cable 
station at Rye Beach, New Hampshire, which, after standing for more 
than 80 years, required 3 overhauling. The station is now placed 
in a good state of repair with greatly im proved резе ana sanitary 
arrangements, which tend not only to the comfort and well-being of the 
Staff, but enables the Company's business to be carried on much more 
satisfactorily. An increase and improvement in accommodation at the 
London offices has also been secured, on a renewal of the lease of the 
head offices at Winchester House, without any increase in the rent. At 
the same time, some outlay by the Company has been needed as shown. 
On the whole, the expenditure shows an increase of about £2,080, but a 
considerable portion of this is of a special, and not a permanent, character. 
The comparisone are, of course, made with the corresponding half-year of 
1905. The reserve fund account has been debited with £2,805 for main- 
tenance of cables, and, on the other hand, has been credited with £8,326 
for interest on investments, and with £289 profit on sale of securities, 

leaving the balance of the fund standing at £509,995. There does 
not appear to anything of much interest to tell the shareholders. 
The present accounts are only for the first half of our current financial 
year, which terminates on June 30. We have now had a considerable 
period of satisfactory receipts, and have been very fortunate in having 
no serious break of our cables. Both seotions are in excellent electrical 
condition and are working to-day as well as they have ever done since 
they were laid. It is also a favourable point to be able to_say that traffic 
receipts continue satisfactory, and our relations with our partners in the 
pool leaves nothing to be desired. I now move the adoption of the report 
and accounts. 

Mr. C. E. GUNTHER seconded the motion, which was carried 
unanimously. 

A cordial vote of thanks to the chairman and directors termina 
the proceedings, 


ANGLO. AMERICAN TELEGRAPH CO.—The report of the directors states 
that the total receipts from July 1 to Dec. 31, 1906 (including £19,694. 14s. 
from last account) amounted to £248,902. 17s. 6d. The traffic receipts 
show an increase uf £11,986, compared with the corresponding half-year 
of 1905. Working expenses amounted to £76,506. 3s. 10d., an increase 
of £8,399. 198. 5d. Quarterly interim dividends of 15s. per cent. on the 
ordinary and £1. 10s. per cent. on the preferred stock were paid on 
Nov. J (absorbing £52,500), leaving £114,896. 13s. 8d., out of which the 
directors recommend final dividends of £1. 12s. 6d. per cent. on the 
ordinary, £1. 10s. per cent. on the preferred and £1. 15s. per cent. on 
the deferred stock, payable Feb. 9, amounting together to £118,750, 
and making a total distribution for the year 1906 of £3. 17s. 6d. per cent. 
on the ordinary, £6 per cent. on the preferred and £1. 15s, per cent. on 
the deferred stock. The balance of £1,146. 13s. 8d. will be carried forward. 


BRISTOL TRAMWAYS & CARRIAGE OO. (LTD.)— The gross receipts for 
the year ended Deo. 81 were £266,768. lis. ld., and the working and 
genera! expenses and renewals £176,461. 3s., leaving £90,807. 8s. 1d. 

nterest on the 4 per cent. mortgage debenture stock and deposits 
(£12,491. 18s. 6d.), the dividend on the 4 per cent. preference shares 
(£19,000) and the interim dividend at the rate of 83 per cent. for the half. 
year ended June 30 (£20,187. 10s.) have been paid, and it is proposed to 
appropriate the balance in paying a final dividend for the past half-year 
at the rate of 94 per cent. less tax (£22,562. 10s.), and addin 
£16,065. 148. 7d. to reserve. The total number of passengers carri 

on the company's cars and omnibuses was 46,902,257, an inorease of 
1,608,080 over 1905, The construction of the tramway extension from 


the Horfield Barracks to Filton is now practically completed, and will be 
opened for traffic next month. à : й 


CENTRAL LONDON RAILWAY 00.—The capital expended during the 
half-year ended Deo. 81 was £6,082. 4s., chiefly for equipment of line 
stations and for & new sub-station at the Post Office. Arrangements have 
and been made for the disposal of the material of the electric locomotives 
with which the railway was originally worked. The company retains two 
complete locomotives for use in case of emergency. Com with the 
corresponding period in 1905 there has been а decrease of £7,778. 14s. in 
receipts and of £2,880. 158. 11d. in working expenses, but rates and 
taxes have үш £1,479. 10s. 10d. more. The available balance is 
£72,976. 1s. 5d., or £6,877. 8s. 11d. less than in 1905. The number of 
passengers carried during the half-year was 20,721,508, against 22,836,489 
and 21,694,066 in the two previous half-years. The decrease in the 
number of passengers carried is ascribed to competitive services of motor 
omnibuses now running over the whole route of the railway. There is a 
steady growth in the interchange of passengers between the Baker-street 
& Waterloo and the Central London Railways at Oxford.circus. : A 
similar means of exchange will also be afforded at Tottenham Court-road 
station when the Charing Cross & Hampstead Railway is opened, and 
there is every reason to believe that this arrangement will be appreciated 
by the public and be of advantage to the companies interested. The 
average receipt per passenger for the half-year is 1:84d., compared with 
1:85d. in the half-year of 1905. After рота ing for interest on debenture 
stock and other payments the balance is £95,491. 19s. The directors 
recommend dividends on the undivided ordinary and the preferred ordi- 
nary stock at the rate of 4 per cent. for the half-year, and on the deferred 
ordinary stock at the rate of 4 per cent. for the whole year. The unap- 
propriated balance is £24,607. 12s. 7d., of which £10,000 is transferred to 
reserve and £14,607. 12s. 7d. is carried forward. | 

EDINBURGH & DISTRICT TRAMWAYS CO. (LTD.)—At the meeting.-a.. 
Edinburgh on Friday the chairman (Mr. B. Hall Blyth) referred to the 


negotiations that had taken place between the company and the Corpo- 


ration in regard to the Mound, ‘Marchmont-road, and Gilmour-place 
tramways. He thought it would be a monstrous hardship on the com- 
pany to be called upon to work tag ends of electric lines attached to a 
cable system. If the Corporation liked to construct those lines for cable 
traction, the company were bound to work them, and they would work 
them, but if they were constructed electrically, then the company would 
have nothing to do with them, and the Corporation would have to get 
some other tenant. 

IMPERIAL TRAMWAYS CO. (LTD.)—The report states that the gross 
receipts of the Middlesbrough, Stockton and нош] electric tramways 
were £55,123. 8s. 8d., an increase of £3,735. 168. 2d. over 1905. The 
number of passengers carried was 10,673,758, an inorease of 737,882. 
After placing £3,400 to reserve for renewals, the net profit is 
£16,711. 7s. 5d. The available balance is £41,616. lle. 1d., and after 
paying debenture interest for the year and interim dividends on the pre- 
erence and ordinary shares in respect of the half-year to June 80 
(£26,125), it is proposed to appropriate the balance in paying dividend. 
at 6 per cent. per annum on the preference capital, al dividend at 
10 per cent. per annum (making 9 per cent. for the 1 ) on the ordinary 
capital (less tax), and to:carry forward £291. 11s. 1d. | 


METROPOLITAN RAILWAY CO.—At the meeting last week the chairman 
(Sir Charles McLaren, M.P.) said the position of the company generally. 
had very materially changed since they first determined to electrify their 
system. They had completed that electrification ; but since they came 
to that decision the means of transit in London had increased enormously. 
That competition had adversely affected them ; but they still believed 
that had they not carried out electrification their position would have 
been very mach worse than it was at present. Reduction in fares was 
necessary, in order to meet competition. It was significant that their. 
largest decreases had been upon the St. John’s Wood and Hammersmith 
lines, where the fares had not been reduced at all. There were no steam 
trains now working on the tunnel section of the line north of Baker-street. 
The whole of the Inner Circle trains, the Hammersmith and City trains, 
and the Addison-road trains were now worked electrically, and the only 

enger trains now worked by steam on the Circle were three per day, 
longing to the Great Western Co. In common with other lines they 
had suffered from motor 'bus competition, and the traffics on the competing 
tabes had also been depleted. They regarded that as most unfair com- 
petition, inasmuch as the business was, in effect, subsidised by the local 
authorities. who made no charge to the omnibus companies for the use of 
the roads nor in respect of rates, except in so far as their stabling was 
concerned, whereas the railways had to spend an enormous amount of 
capital in the construction of their lines and had to pay heavy rates. 


SOUTH EASTERN RAILWAY CO.—At the meeting on Tuesday the chair- 
man (Mr. H. Cosmo Bonsor) referred to the Channel Tunnel Bill, and 
stated that it provided for the making of a tunnel under the Channel and 
the working of the railway by electric power. He was in hopes that all 
the electric power would be supplied from British soil. It also provided 
for making junctions with the company’s system as a position somewhere 
within a mile or so inland from Dover, but the company was absolutely 
independent (so far) of the South Eastern Co. There would be no difti- 
culty in the English rolling stock passing over Continental railways, ай 
the running gauge was very nearly identical. 


WATERLOO & CITY RAILWAY CO.—The gross receipts of the line (less 
Government duty) amounted to £16,726. 14e. 4d. for the halt yest gis 
Deo, 31 and the working expenses to £7,527. Ов. öd., пошрако 1006 
£17,404. 28. 2d. and £7,858. 17s. for the corresponding period o : 


idi interest on debenture stock) is 
The available balance (after providing for interes per cent. on the ordi- 


outs f З 
28,984. 19s. 8d., and a dividend at the rate o The dividend is at 


nary stock will absorb £8,775, leaving £209. 198. 8d. 
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the same rate as for the corresponding period of 1905. . 2,087,145 pas- 
sengers were carried during the half-year. The railway was on Jan. 1, 1907, 
transferred to the L. & S.W. Railway Co., and from that date the Waterloo 
& City Co. ceased to exist, except for the purpose of dealing with the 
accounts for the past half.year and winding up its affairs. 


NEW OCOMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


«4——— 


NEW COMPANIES. 

DYNAMIC (FRENCH) SYND. (LTD.) (91,809).—Reg. Jan. 25, capital 
£8,200 in 800 preference shares of £10 each and 4,000 ordinary shares of 
ls. each, to adopt an agreement with H. Lacy, to acquire any inventions 
and rights for France and French colonies and possessions relating to 
the production, treatment, storage, application, distribution and use of 
electricity or to apparatus or appliances therefor, and to carry on the 
business of suppliers of electricity, electricians, engineers, garage keepers, 
manufacturers of and dealers in electric cars and carriages or other eleo- 
trically-driven vehicles, &c. First directors, T. H. Weguelin, B. H. 
Weguelin, Commander L. W. P. Chetwynd, J. Green and D. H. Allan. 
Reg. office, 6, Broad-street-place, London, E.C. 


EASTERN ELECTRICAL SYND. (LTD.) (91,760.)—Reg. Jan. 22, capital 
£10,000 in £1 shares, to acquire concessions for the establishment of 
electrical power and light stations in England and elsewhere, and to 
carry on the business of electric light and power supply engineers, tram- 
way proprietors, contractors, &c. The subscribers are: R. 8. Portheim 
(engineer), R. A. Fremantle, T. W, Stratford-Andrews, R. C. Pearman, 
Sir W. R. Brooke, W. H. Stentiford and J. H. Jennings. Reg. office, 
Broad street place, London, E. C. 


MAWDSLEY’S (LTD.) (91, 783).— Reg. Jan. 23, capital £20,000 in £1 
shares, to take over the business of eleotrical engineers carried on by 
R. A. Lister & Co. (Ltd.) at Rivers Mill, Dursley, Glos., to acquire and 
exercise patents Nos. 6, 666 of 1902, and 9,604 and 21,972 of 1903, and all 
other patents, inventions, rights and privileges granted to J. H. St. H. 
Mawdsley (himself and the Zone Dynamo and Motor Patents Co., Ltd.), 
and to adopt agreements (1) between R. A. Lister & Co. and J. H. St. H. 
Mawdsley, and (2) between the said company, J. H. St. H. Mawdsley and 
W. J. Ashworth. The subscribers are: R. A. Lister, agricultural and 
electrical engineer, R. A. Lister & Co. (Ltd.), C. A. Lister, electrical engi- 
neer. J. H. St. Hill Mawdsley, electrical engineer, A. H. Hunking, W. J. 
Ashworth, A. A. Lister, agricultural engineer, and J. Mawdsley Gibbons. 
iron merchant. First directors, R. A. Lister, C. A. Lister, J. Mawdsley 
Gibbons and J. H. St. H. Mawdsley (all permanent). Should either R. A. 
Lister or C. A. Lister cease to be a director, R. A. Lister & Co, (Ltd.) 
may, if holding 5,000 ordinary shares, appoint a successor. J. H. St. H. 
Mawdsley is managing director for five years. Reg. office, Zone Works, 
Dursley, Glos. 


PLATINUM SUBSTITUTES (LTD.) (91,766).— Reg. Jan. 22, capital 
£50,000 in £1 shares, to acquire from C. O. Bastian and G. Calvert the 
benefit of certain inventions relating to sealing metallic conductors into 
or through glass, to turn the same to account, and to eatry on the business 
of electricians, makers of cables, wires, lines, accumulators and lamps, 
guppliers of electricity, &c. 


SEDNEFF BATTERIES (LTD.) (91,769).—-Reg. Jan. 22, capital £1,500 
in £1 shares, with objects chiefly indicated Ly the title. й 


J. H. STREET (LTD.) (91,826).—Reg. Jan. 26, capital £500 in £1 shares, 
to acquire business of electrical engineers, &c., carried on at Redditch by 
J. H. Street, and to carry on the same and the business of suppliers of 
electricity, manufacturers of and dealers in railway, tramway, eleotric 
and other apparatus, &c. 


STATUTORY RETURNS. 


ELECTRIC VEHICLES DEVELOPMENT CO. (LTD.)—Statutory report to 

ian | yd 900 1 eid up and paid for in full out of a nominal 
,000 in £1 shares. to Jan. 10 £1,610 

£3,000 authorised) had been peg iD QE 


ELECTRICAL INDUSTRIES DEVELOPMENT CO. (LTD.)—Return to Oct. 23, 
1906, gives capital as £25,000 in 20,000 preference and 5,000 ordinary 
shares of £1 each, of which seven preference have been called up. £7 
has been received. Mortgages and charges, nil. 

GENERAL ELECTRIC 8IGN & ENGINEERING CO. (LTD. — Statutory 
5 n 91 1,510 shares taken up and paid for in full out 

minal capital o ; in £ res, 
сот р 000 in £1 shares. No mortgages or charges 

LONDON SHERARDISING OO. (LTD.)—In return to Oct. 31 capital is 
£20,000 in £1 shares, of which 16,000 have been taken up. £3,000 has 
been received and £13,000 is considered as paid. Mortgages and charges nil. 

SEVENOAKS MOTOR CAR & ELECTRICAL co. (LTD.)—Statutory 
report to Dec. 15 shows 2,000 preference and 2,508 ordinary shares 
taken up out of a nominal capital of £6,000 in 2,000 preference and 4,000 
ordinary shares of £1 each. £1 per share has been called up on 2,508 
ordinary and 2,000 preference are considered as fully paid. No mortgages 
or charges registered. 


MORTGAGES AND CHARGES. 
BRITANNIA ELECTRIC LAMP WORKS (LTD.) А memorandum of satis- 
faction in full of debentures dated March 3, 1905, securing £210, has 8 


filed. Consent has been given for the registration of a late 
the Britannia Electric Lamp Works (1905) Led. ) ater company, 
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LUMB ELECTRICAL BLEACHING CO. (LTD.)—Issue on Jan. 19 of £14,200 
5 per cent. first and £11,725 6 per cent. second debentures, patts of series 
created Jan. 18, 1907, to secure £15,000 each. Property charged : Com- 
pavy’s undertaking and assets, present and future, except uncalled capital. 
No trustees. No previous issue of either series. | 


CITY NOTES. 


MEMORANDA (Jan. 31).—Bank rate 5 per cení. (since Jan. 17, 1907), 
Price of silver 3144.—3154. per oz. Consols 86;—87 for money. 
861; —87,, for account; 2% per cent. annuities 851—852. Consols Рау 
Day, Feb. 4; Stocks and Shares Continuation Days, Feb. 12 and 26; 
Ticket Days, Feb. 13 and 27; Pay Day, Feb. 14; Mining Share Carry- 
over Day, F«b. 11. | 


AMALGAMATED RADIO-TELEGRAPH CO. (LTD.)—Mr. Cecil A. Grenfell 
has joined the board of this company. 


BLACKPOOL & FLEETWOOD TRAMROAD CO.—For the balf-year ended 
Dec. 31 the available balance is £11,202. The directors recommend the 
usual dividend of 9 per cent. for the half-year, placing £1,750 to depre- 
ciation, £500 to general reserve, wiping off £600 special expenses and 
carrying forward £2,202. 


BLOEMFONTEIN.—The municipality of Bloemfontein (Orange River 
Colony) is making an issue of £180,000 inscribed stock at 94$ for pro- 
viding funds for the extension of the electricity works and the completion 
of the waterworks and sewerage scheme. 


BIENOS AYRES.— It is reported that a Belgian trust is to be formed for 
the purpose of amalgamating the most important tramways in Buenos 
Ayres with a capital of £2, 480,000. Belgian interests will be represented 
by the Société Financitre de Transports et Entreprises Industrielles, the 
Société Générale Belge d'Entreprises Electriques, and the Chemins de 
Fer Economiques, The German investors will be represented on the 
trust by the Loewe group of financiers. 


BURGESS HILL & DISTRICT ELECTRIC SUPPLY со. (LTD.) —At an 
extraordinary general meeting on Monday the resigaation of the board of 
directors was accepted, and a new board was appointed. 


CALCUTTA BLECTRIC SUPPLY CORPN. (LTD.) — The units delivered to 
consumers during the four weeks ended Deo. 28 were 302,501, compared 
with 237,062 units in the corresponding four weeks of 1905. 


COMPANIES TO BE STRUCK OFF THE REGISTER.— The ‘ London 
Gazette" contains an announcement that the following, amongst other 
companies, will be removed from the’ Register on April 22, unless cause 
is shown to the contrary : — . 

Anti-Vibrator, Electric Battery Case & Fittings Synd., Electrio Danite 
Synd., Electric Lamp Renovating Co., Electric Vehicle Co. of Great 
Britain, Freshwater & Totland (I. W.) Electricity Supply Co., Monte 
Video New Tramways Co., Torquay Electro-Therapeutic Institute, and the 
Tramway Traction Co. of South America. | 


DUBLIN UNITED TRAMWAYS CO. (1906) (LTD.)—The report for the 
half-year ended Dec. 31 states that the amount available for division 13 
£51,764. 16s. 6d. A dividend at the rate of 6 per cent. is recommended 
on the ordinary shares, It is proposed to place £5,000 to reserve and 
renewals, £1,000 to accident insurance and £4,000 towards maintenance, 
leaving £6,664. 16s. 6d. to be carried forward. . 

GREAT NORTHERN & CITY RAILWAY CO.— The total revenue receipls 
for the six months ended Dec. 31 amounted to £48,307. 28. 9d., against 
£45,711. 8s. 5d. for the corresponding period last year. The numbers of 
passengers carried for the same periods (excluding geason-ticket holders) 
were 6,787,239 and 6,330,661 respectively. The number of local season 
tickets issued was 3,013, against 2,663. The number of three-route season- 
ticket holders using the company’s line during the half-year was 2,313. 


LONDON, BRIGHTON & SOUTH COAST RAILWAY co.—In the report for 
the past half-year the directors state that the work of equipping the 
South London railway for electric traction has been commenced. 

NATIONAL TELEPHONE CO. (LTD.)—The directors recommend (subject 
to audit) the following dividends for the half-year ended Dec. 31 last, 
after payment of the dividends on the preference shares: At the rate of 
6 per cent. per annum on the preferred stock, 5} per cent. per annum on 
the deferred stock (less tax), carrying £135,000 to reserve and about 
£10,000 forward, | ; 


ST. JAMES’ & PALL MALL ELECTRIC LIGHT CO. (LTD.)—The directors 
recommend a dividend on the ordinary shares of 5s. per share for the. 
half-year ended Dec. 81, making 10 per cent. for the year. The share 
transfer books will be closed from 6th to 25th inst. inclusive, preparatory 
to payment of dividends for the half-year ended Deo. 31. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee hav? 
been asked to grant quotations to 90,000 £5 fully paid 5 per cent. 
cumulative preference and 113,436 £5 fully paid ordinary shares of the 
Buenos Ayres Grand National Tramways Co. (Ltd.) 


MEXICAN TRAMWAYS CO.—The past year’s revenue amounted to 
$948,750 gold. The company’s lines will henceforth be worked by м 
Pnl i from the hydro-electric works of the Mexican Light 

ower Co. 


WESTMINSTER ELECTRIC SUPPLY CORPN.—The directors recommend 
a dividend at the rate of 13 per cent. per annum (less tax) for the half: 
year ended Dec. 31, making (with the interim dividend already paid; 
12 per cent. for the year, against 13 per cent. in 1905. 
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ELEOTRIO TRAMWAY AND RAILWAY TRAFFIC REORIPTS. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC 


RECEIPTS. 
| g Inc AGGREGATE. 
L Week | 9 ° 
ented. | 3 * E of m «| Inc. or 
_ | weeks. Amount. Neo, (a) 
„| & & & & 
Aberdeen Oorperaien . Jan. 25 | 1,118| + 22 33 | 49,378 |+ 1,823 
Angio Argentine e , 7 340 
% LL) 7 "4 U v ,407 
Ashton-under-Lyne Corp.. , 26 308 | + 44 15,519 |+ 2,146 
Ayr Corporation 00000000000. » 26 182 = 33 87 11,528 T 63 
Biker Bt. & Waterloo By.. 99 26 3,420 % 4 9,446 әве 
Barnsley... 000 0 906*-- „ 18 149 | - 3, 3 364 |4 5 
Barrow . . өөөөөө ee » 18 196 - 6 *i3 514 + 20 
Bath Blectric . — 3 23 m - 40 4 2524 |- 93 
9 < =. 
Birkenhead Corporation |) " и) %% s ps © 
0 ,9 4, [II] . [III = 
rpm m & — * li 715 sia ЫЙ 1.052 RS 
рнасога D... » 23 870 | + 67 | %43 44,962 |4- 3,520 
ool eee | FT] i 306 + 1 42 50,216 + 8,635 
Bisekpcol and Fisetwood ., 16 |+ Ф|! | sss |- 2528 
Bolton Corporation 00000‹ sos „ 27 1,845 | + 79 43 91,688 |+ 7,249 
Bournemouth „ 93] 1186] - 63 | 03 | 71133 + 10,148 
Brighton Corporatio... „ 37 557 — 110 as e |5 11307 
0. ”„ - 1 * = , 33 
Trams & Carriage... „, 25 | 4,297 | - 140| 24 | 99,700 3.730 
Ayres & we, „„ 20 3,633 4. 123 3 10,869 |+ 713 
— Nes. Dec. 29 1,712 | = 2865 52 73,361 |+ 10,769 
c id ri R Jan. 26 | 1,085 | 79 17 19,832 |4 1,918 
Burton Corporation „.„..„.' 3, 28 233 , — 28 43 12,287 | - 509 
агу 00090000008, see ese оозе ee ee 
, „ 26 ab3,774 Tall, 083 4 246,918 |+ 148,302 
500 90% | [T] 2 97 - 22 4 + 31 
Cardiff Oorporation . . ... „ 26 | 1,747 | - 48 | 43 89,457 + 1,163 
Cavehill. . eee ess eee 57 18 47 + 19 42 | 6 + 45 
Oentral London Ball way ... » 26 6,466 | — 384 4 25740 |- 2,135 
Chatham & Dist. I4. ә ay U $27 | - 32 | «3 2,138 |- 19 
Oley & South London Riy.. » 27 3,203 | + 214 4 12,498 + 244 
City of Birmingham . ..... | » 18 2,835 э» 42 6,392 Р 
olohestee tion Фә, [I] 23 159 * 2 . TT] P 
Oork Blectric ON e x A i 5 — 12 Б, 1,404 |- 104 
Croydon Corpora 00600000, ** : П "к 70 49,422 T 4 102 
& Dist. Trams... » 18 ` 436 | + 5 «2 1,1 1 ' es 
Dover a Rail way... TI A ы md г 43 10,874 + 1,122 
Dublin Way... LT] ==. ee oe Я e 
United... . . cso s0. э 25 4,845 | - 208 t4 16 765 p 69 
Dudley Stourbridge ...... » 18 740 - 2%) *3 1,852 i 18 
Dundee . 978 + 44 | 646 | 40,052 . 6,216 
Bast Ham 000000000009 ” 26 721 - t6 43 38,721 + 8,01 9 
Exeter tion 000000000 LET 25 212 T 10 43 12,738 + 468 
Falkirk District 000 Oe 98 23 244 eet 3 755 ТТ 
Gateshead & Dist. Trams. „„ 18 929 | - 4| 42 2,907 |+ 46 
Glasgow . „ 26 15,716 + 555 | 35 | 580,620 ＋ 48,571 
Glossop....... 000000000000 00000099 99 26 | 119 = 9 4 501 + 11 
Gravesend—Northflest....., ,, 18 | 200 — 8| 42 Sll |- 2 
G4 Northern & Olty Ny. .. , 36 1,923| 4+ 49 4 7,681 |+ 75 
Gt. Northern, Piccadilly,&c. „ 26 3,830 + 53 4 14,194 
Greenock & Port Glasgow. , 18 | 57 — 31 42 | 32 —- 91 
Rartiepoo! аннан КАҢ 18 218 - 32| «2 572 |- 59 
Hastings Elec. Trams Oo.. » 24 656 | + 317 1 2.575 |+ 1,073 
Hong ong „0% 97 26 $6,981 = 8880 4 ee + $1, 180 
Huddersfield 000 00000000000000: 97 1. 7 + 38 48 65,266 + 5,605 
Hall 00000000000: » 26 2,151 | + 5 43 100 383 |+ 4,014 
Шога Coun...........-. n 2 861 | - 27 43 90,573 | + 355 
Ilkeston Dist, Council ...... „ 328 110 | 4- 5 45 6709 + 621 
I Corporation ..../ „, 26 282 | - 20 | 43 18,355 |.- 83 
of Thanet Oo. 900000 000 Фо, 39 26 174 = 66 17 4,598 + 68 
Jarrow о 9099599000990 909*900000^9 ,? 18 92 ee 2 298 
Keighley he dra vire — 24 125 | ~ 6 | 30 4,553 ＋ 362 
Kidderminster & District... „„ 18 83 | - 14 | «42 213 |- 21 
k Corporation. „ 36 | 143) — 3| 3 | 5995 | — 90 
Lanarkshire Trams оганот pee » 24 951 | + 101 4 3,298 |+ 29 
Lancashire United . EET 23 989 + 231 34 8,395 + 778 
Leamingion 66е. | 5 * 18 . 125 br 7 4 2 23 
Leeds Corporation. . „ 26 5,598 | + 120 41 269,956 |+ 16,447 
3 00000, 99 20 12 =. 838 4 7 915 — 103 
verpool head Ely. i ; - 99 4 5,535 |- 
Liverpool Oration ...... „, 19 10,77 + 363 3 29,691 |+ 7,121 
London T „ 19 30,967 | + 2,174 42 {1,102,295 |- 662 
London United . . . „„ 25 4.537 + 1 #4 18,005 |+ 2,037 
Lawentolt......cccccccccccscesess » 26 122 - 4 17 2,751 + 278 
esso » 26 7j - 2 43 4,850 j- 290 
Manchester ees „ 26 | 12,535 | + 469 43 $94,687 |+ 42,680 
Mersey Байтау............._ „ 26 1.822 + 99 4 7,9146 1+ 238 
99090920000000509900090* ээ 18 185 + 6 «42 462 | + 27 
Metropolitan Dist.Raflway „, 27 7,900| — 197| 4 | 31,687 l- 1,133 
Metropolitan Elec: Trams. „ 18 3,80 + 961) 42 9,460 | 
00000000000000000000 e 18 286 esc 4, 2 702 j= 3 
Nelson felson Corporat OD... „ 26 | 12 | - 7 | 44 6,249 |+ 479 
eveastie on- Tyne богу... „ 26 3,693 | + 611 43 174,618 (+ 11,975 
EE — n 28 8234 = — 4| 43 27,177 + 1.789 
R ton. „„ 25 321 - 17 42 18,823 |+ 441 
Hyde... "E 5 { iu T t 12 1,371 |+ 105 
— ” | А - 8 dt 78,948 6,946 
түү N.B. Corporation...) „ 3] 123 - 336 5,729 ups 
Perth(W. A.) Mee. Trams » 25 1,509 | - 9 4 5,967 + 137 
P 999900«095090009002* ,» 18 93 = 11 «12 286 - 21 
Portsmouth Corporation.. „ a | 1224 - 139 85,313 |+ 637 
000000000000000 00000000: 9 » 6 = 1 2 4,472 lu 
* e „ 23 620 | + 64 ; è M "n 
Boch Corpora on. 206062 ees ee ! 
Rotherham Corporation ... ; 4: M nu He e 
99909090509009009000009090* » 18 39 ma H 2 138 + 
Balfotd Corporation ..... vers „ 25 3,841 — 189 43 193,743 |+- 6,091 
бок mets., 0100200000000 00000000006: n y | 4 jie 1 + 1 T? 08 - 1 39 
«14 Corporation COR LES as , 4 | 41 234, 0 + 6, 6 
Singapore Trams... - M » 20 8333 " 4 336,732 „ 
„ Onrvoration агаа 23 "921 24 43 17,183 А 1,001 


(a) These 3 are vi the correspondin iod last year. Plus 8 days 
1 Minus 3 days. 1 Minus 9 days, Plus 2 T * Partly eddie. ind 


a 

Line. ы Нез d | E 

4 
Southport Tramways .....| Jan. 18 193 
Se Маіготоап — vi 18 еи 

uth Btaffu.............. + 8 
Btalyb’dge,Hyde,&o. It. Bd » 26 603 
Sunderland Со . „ 27 1.174 
underland & | Pu » 23 6 

Swansea Trams *0000000000205- Г 18 795 
Swindon tion ...... » 23 133 
Taunton Oe 9000090» [1] 18 35 
Tyneside Tec es mon 362 
. рН 9 

Victoria, E:ec, Supply Co. of -— M 
W District Council. „ 96 675 
Walsall Oorporation ..... „ 96 453 
Ww Corporation ..| ,, 24 232 
West au us 24 1,931 
eston-super-Mare ......... * 25 
Wolverhampton Co. mt » 18 899 


Wolverhampton Согра. .| , 23 721 
* Worcester 


990000000000000000000 09 [1] 18 226 
000000 000000000 90000000. $* 18 87 


Wrexham 
Yorkebire W.B. Trams. „ 27 905 
Yorkshire Woollen 


(a) These comparisons are with the corresponding period last year. 


"Distrie!! ,, 18 899 


electrical. $ Plus 3 days. 


COLONIAL AND FOREIGN INVESTMENTS. 


ene +++ ++ | 
: : 5 
e 28282288 X 


AGGREGATE. 
No. of Inc. or 
ves Amount. | Dec, (a) 
£ £ 
«2 1e ^ 6 
«42 1,731 | 8 
E 1.995 + 95 
4 82,207 + 4,701 
43 60,493 + 3,184 
4 1.325 — 82 
«jo 1,988 | 129 
43 7,497 701 
«2 33 |- 28 
| «42 379 i- 33 
4 1,169 | 56 
| 43 | 85,106 |+ 1,859 
4 1,789 |- 53 
43 15,867 T 1,155 
43 97,143 7 18,289 
43 64 l- 7 
«1 973 |+ 38 
| 3 2,330 |+ 58 
«42 603 |- 43 
| €? 224 |- 10 
4 3,848 i+ 1,067 
«3 2315 4 
* Partly 


ELECTRIC RAILWAYS. 


b $9 . 


6X De 


XE: 
ðt. | Б Auckland Elec, Trams 6 Deb. 


St. i Buenos Ayres Elec. Trams (1901 
1 B Grand National 
% x 4 ation 


- Dd 
— 


u А ш 
2 8 — 
€ 
xe 


92 ns oe eee о 
5% "натара с. Ву, Con. Mt, 


0000 NNI Tram. Invest. 


CO Se e „ „„ „ оо „ „ „„ „„ 66% „%% 


Ord, 
Do. 5 Cent. Cum. Pref. ...... 
Cts 


Do. “ s 0006905909060 0008 66 060000000000 


Do. 6% ind Deb. (red.) . . 


000000000 000 000 ооо 900009009909000500090* 


1,000 50 ааг Соер. Віз. .. 


Do. 6% B Ditto 


Debs. (1982) 6 % % % % % % 
Perth I. Trams. ist Mt. Db. Btk. 
ао Paulo Tremway, Light and 

Power Co. $100 Stock... 
Do. 6% lst Mt. $500 Dbe, =... 


ELEGTRIGITY SUPPLY. 


Adelaide Elec. 8'ply Co. 6% Cu.Pr. 

Eis rs 6X Cm. Pf. £0 pd. 

Do. 43% Db. Stock Red. ...... 

Usilcutia Elec. (1-60,000) ........ 

Do. £3 pa eeceesesawpeevesese © 
Blec. L 


Power 5% Beg 1st Dbe. ...... 
Cordoba Lt. and Power Co, lat Mt. 

Stk. 21 00, 6 0 %%% EEI 
Elec. Ltg. & Trac. Co. 

Cum. Pref. *999999099900920209^5 

Do. 57 r eb. 8t. . оо 00000209 we Ge 
Elec. Supply Co. of Victoria 5% 1st 

Mor Deb. LE 00 зо ео о0о 60 9 b» 
Indian Elec. Sup. and Trac. Co. 

Db. Bs. Rd. Prov. Certs.......... 
Kalgoorlie Elec. Power & Lig. 6 96 


Madras E. S. "Corp. 6 ' Consta. Db. 
Prov. Cts., 757 f£ ресе еооаозе е 
Band Electric огото о o. Ord... . 
River AA on бш, ed 
Do. Non. Cum + o. 
Do. Deb. Btoc соо о D» те 
Soils ec. Oo o Pra 230,000) 
Bleo., М eal 67 114 
V 
Sha Water and Power 6% 
Bds., ee OC „ ae mo 88 о о (9 9 


* Ip calculating n тик, allowance hes bees 


redempt'ou, 


77—# 
bii- 


b 
Stoch 195 —139 


108 —1(6 
s-s 


138 —142 
945—907 


(On a ee 8 
1 > ou a 
— pt рй 
228: © 
o o ac б 
Ld о о 0 e 0 
E оо o * 9 
2 
о % 
3% 
WE 
a 


15 1 0 ee 92 191 


ots son ti ЭП 
5 11 р 7 
418 | 533 AR 
4 6 3 = Và 
4 14 0 = 106 [37 
oo oe 1 vf. 
5458 = 4 к 
480 = |CO | 994 
4 9 0 e oe oe 
4 5 6 EM 2 
4 11 0 e ee . ә 
3 
316 ( T | 31 8) 
15 6 6 2 gall эт 
(69 0| — | Hj 55 
| 4 14 8 = ee ee 
Ы 16 0 = se m 
L 19 0 " e. | as 
(6 6 O| - eje 
[5 14 0 ee ae — 
418 = sed ae 
| : ee z cy, [Г 
446 es 105 $us 
| 4 9 0 оо * * 
s 13 0 - ee ee 
6 6 6 92 . oe 
5 6 0 jd e. | oo 
726| .. 88 
8 9 6 2 re | oe 
5 1 0 ee ee 
4 0 
4 6 
4 0 
4 8 
5 0 
6 6 


6 9 ee eo m 

586] . |89 — 

520 en А — 

596 - T — 

7 12 0 = ee ee 
= "i ri 
oo ee 16 

b 1% 0 ег ee е6 

5 0 0 oe е9 

6 9 6 - . 

4 9 Ap, Oot - ee 


for accrued interest bit nol 


bees made 
1 Ms Dividend 


628 
Last 
rer. NAME. 
DEND 
ELEGTRISITY SUPPLY. ää 
1 Bournemouth & Poole Elec. Sup. Ord. 
10 n Do. per Cent. Oum. Pre. 
1¢ Do. Cum. Second Pref. ....„.-‹..- 
и. Х| Do. Cent. Deb. Stock (red.) 
EL add ат 
5 6 Mene & Kensington Dee. Sup.Ord. 
: E. бор Dhi 
и. Centra] 004 D 
6 2 dd Co. 
b 3/8 Do. per Cent. Pref. 0600 000 000 009900 006000 
Bt. H1 Do. 4X Deb. Stock (red.) ...——-өөөөө 
Do. N Om. f. 
Chelsea 8 y PN 
Bt. * ро. A} ver Cent. . Stock (rod.) 
10 City of don Rlectrio Bock [re 
10 Do. 6 per t. Oum. Pref. ............ 
Bt. Do. 6 per Cent. Deb. Stock (red.)..... 
Be. Do. dx and Deb. Stock (red.) ....... 
6 Г — Do bX non cum om 
6 . . 0009 Фе о 
10 ^ County of London Elec. ре; = 
10 Do. 6 per Cent. Cum. Prof. . . 
Bt. Do. dix Deb. Stock (ali paid) (red.) 
Bt. . Becond Deb. 8 Prov. Certs.. 
b Folkestone Blectricity Supply ee Ce. Ord. 
УЫ Bo PG d nn 
Bt. LJ 4 е red eee бе, Sepere 
5 22 — Ito * = —— 
6 . в 3 8. . з me me 
В b 6 Do. Срег сев nt. le t Pref. lock (red 009099900» 
89 | 4 Do. т Cent. Deb. Stock (red 
8t | 4 3 & Engtbg. Co. &N 
Co. Joint Staton) i aes red.) 
t 2/44 London Electric Ord. 000000000 000 
Е ро. "6 per Cent МО, өөө 000 009 09« 009 900 000 
6| 4 M an есю аа саа 
b Do. en Cum. оо € € o 
Bb. Do. ror Cent. Deb. Stock 1st 
Bt. Do. Cent. Mrt. Db. Btock (red.) 
190| 4 Midland¥lec.Corp.for P.D.1stMort.Db. 
iM ; Y M ER. Elec. Ltg. i we 
о. е % oe cece aw оо amesecae 
b Кечоо Nec. Supply Ord. ..——— 
e| 5 Do. Cent. Non. Cum. es 
100| 4X To. 41 Mort. Deb. red. 1907 
1 ae Northern Counties Elec. Sup... 
100 ay Do. 4j Deb. eroe 00000 7 (9452609060606 oe 
10 Notting ш өөө 600000000000000 
100 28 Do. 4 pe Cent. 1st Mt, a wee 
3 Oxford e trie Ord. ... 09000000000400000000€ 
B6. 4% t Do. 4% De b. Stoeb 00. 60° 000 060008 000900 00* 
6 5,0 | Bt. James & Pol) Mall Elec. Ord... .. a 
&| 8/6 | Do. 7 per Cent. Pref. ......... eee. 
Bt. Do. 8} per Cent. Deb. ^ 
b 8m eld Markets E! e 
вё І 4 ро, 4 рег Cent. Deb. Stock ............ 
6 South Landon Hlectric 8 y Ord 
1| 0 South Metrop'n Elec. Lt. & Ord. 
1 0 ро. m. Pref. eee 000000000 
Bt. | 4 Do. 6 ist Db. Stk. Red... 00 ~ 
5 ro 6 Com „eee 000000 000 00000090» 
St. 7 Do X lit Mort, Deb. „=. 
b b 6 т Elec . Вор. Ord. 00' 00 000 оо 
b| 2/8 | Do. 6рет Cent. Cum. Pref. ........ 
FLFOTRIG ANWAYS T8AMWAYS. 
at.| 4 M Waterloo 4% Perp. Db Dt 
3 1 en lee. 713108 Pref. өзө 000000000000 
1 0 De, 5 Cvm . Pref. Mock (геа у 
Bt. Го. 44 let Mont. Deb. Stock re b а. 
Bt. B'ham & Midland Trams ¢} he b. 
19 H Bristol Tromwa and se 
о. m, е fully мм 00s 00. 000009 
Bt. 6 Do. é Р Cent. © e9«09000095090:000000099 
10 B trie Traction От... 


a 
ете 


88. 


st. 


Do. 6 per Cent. Cum. Pref. ............ 
5 per Cen Debs ...... 


t. тирен 
[рет Cent. 2nd Deb. Stock.” 
don BROCK 20000. 00. 
ро. 6 per Cent. Pref. —— өө. 


Cent. Debs.. . . .. 
,Euston& Hmpotd Fer. Db.Stk. 
e саги 


6 
oom London Rly. a 
Do. (0010. сс о ee mn 
Do. d ptr Cent. P — 
Dublin United Trams. (1970 tas Ont: 
er Cent. Pref. 
Gt. Northern & City Bly Bly Pri. Ord. 3) 
Ko. ee ly& Prompt on Ord 
о. fe 0 
Hast inge d Dist. Elec. Ti ama. C. ij Db.t. 
рез іа! J1: mwa waya сте — oo · oo · өө, 
Do. 6 rer Cent. Pref. ........... eee 
1 Do. 4j Ter Ce nt. re 000 00000000. 06е оог 
І. of ТЬгзе E. T. & Lt. 
Do. 4 ser Cent. Deb. Stack 
Lance. Utd. Troms 6% Price Lien Lb. St. 
z | Liverpccl Overkead raran Ur „.. 


шы шша 


- 
о 


Do. € vr Cent. Deb. . . ero. 
Tonton nited Trams. 5 » Pret. 
6 Do. 1st Mort. Deb. FERNER: 
ao м Дра Stock. 999909000000 000 00e 
es еп Ф ө esteo: , 000909 
æ Metropolitan Elec. Tren ways Def. ...... 
Do. Com. Pref ref. 9000.00. 000 00. see - 6. 
6 | Do. 4 У Deb. Stock 
= | New Gen. Tract. 6 Cum Pref. 
8/0 Potteries Electric жаз eas 
6/0 Do. 6 гет Cent, Cum. Pref. „e-a 
«X, Do. per Cent. Deb. 
8. ич lec.Trme.á Le. 1 її. 17 та 
860/8} Го. "leb Stcck .... 
5x види пара Dst.Ele.Trms.5%1 Mt Db. 
5% Und exgicui d Bleo, Rys, Co. of on 
Yon ire, 8 TI. Tra. Ord. 


Pref @e am as ae 


* €5 GP те 00 Фә Шэ qp me ос 
900294» эз ез no a» 


o. 6% Cu 
dx | ро. 44% let De 


In calculating the ylelds, slicwance bas been made 
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RATA A Price | BATE У 
Wea. (rni а d u dbi WII Yo E ртт: NAMS. Wed. Tung | D'YIDEBD — 
Jan. $0. JAN. £0. DEAD Jan. 30. | ED. JAN. 30 
Вур. Low. | High ‘Loy. 
дв. 4 өй. ою ||. Hum MANUFACTURE, 22. дь. à ma 
e 104 616. 6 [II oe = ) oe Aren Electricity Metcr Ord. e UU e mn md -1 ee ee oo 1 ы 
e 10 4 10 0 oe ee Ld 1 253 Do Om. "IIT TTE ар a 3 =4 d «- h ee 
lc zn 7 : 4 - 1123 — H Poboock & Wilcox Orija 13 ae A AH 4 - f. 
du: 50% — Ч ЕВА niid H. li Gables dd. 0-7 |5 2 6 | July, Fob] |:| T 
99 —101 | 4 9 1 = 8 = { 2/0 ро. 6 POP ——— 4:6 9 Jen, J LE 
-9 [5110 - 8 | et. n Do. d lat Mort. Deb. (red. „| 100 —108 | 4 7 4 = [08 01 
а СЕ British Thoms'n- Hous M 12 $| . il - 
= c es oe 1 ва Britéeh 88 — eo "T M 
83-43 |5 7 0 | Ре, две st. 4X | Do. 4 per Cent. Mort. „| 71,120 | 6 70 » Sie 
5 >; HER 0 Feb, Ang . a | 51/0 а Сам. Prat. Won 111 6 8 0 Mer bert ae ae 
—lu e eie ee, 3 j TI] 9 ee T 
84-4 518 0 - "m ssl | 6 . P 1 Brook 06 —t7 |413 6 | Mar, es. 
bie ве 6| March . | - | EC E Do: Cont. Porp. les Dob. Bod 80 (5 |Б в oija ug | |7 
im IHE Meine xil | 6 5 Sable Gon. Orb. 3 ult (us Jan, July 9 
клк e Д | | tI b E n Com. Prof. . we ae 
114—153 | 6 18 0 | Jan, J 12 TE pg, 4 Do. : ст оча Mort. Debs.(rd.) 106 —108 | 4 8 8 Nov, M) 
121 —174 | 4 0 9 | Јо, рес... ~j | 1| % Castner-Reliner Alkali Co. . „ 170—103 416 6 — ss d 
48—111 4 9 0 ee edo d Be.) 0$ Do. 63% let Mort. Deb. (red.) .........| 9/ —12|4 8 0 a 100 |] 
11— 4 4 8 | Арт, Ott - 1 1 Chadt uin (Sbip) 21-121 [1 5 0 Е е Иа 
h-r H : x Apeil, Oct bi ti 1 И ee ex ef. ee oc „„ „ mo „„ n : 1 : J July oe oe 
= omptcn and Co. (Nos. 1 to 54,008) ... 67 Eis aa, e|... 
10113 | 5 4 0 | Mar,Beps P m. ox | " 10 М 945-92 |6 3 0 J, | 
16 —108 4 8 0 6 ? Dick, Kerr & 996099000 000 000000 000 009 115—1 b 10 0 Sept 22 - е 
98 —101 4 9 0 oe ve 6 rid. To. 6 Cum. Stock оос 000000 000 e Lic] f 5 1 0 Bept =e ae eo 
E юз) no | EJ Eiffes] Do tJ Deb, Bock аве om zz 
2 ee > е Е Nac v Ewsn United("A"8h. xs ug os oe 
$9 —102 4 8 0 - = ae Do. (46 pal ) woe TI A eH ped 33-2 $11 6 Feb, Aug = es 
8 |5110 - . | -fetl Do, 4 ler Cent. Mort. Deb.Stock(rd.)| {5 —E7 |412 0 June, D 
met 4 17 6 e» ee oe Bt. b Do. B er Cent. Deb. Stock eee 90 215 b Б 0 - He oe 
т |4 6 9 Jen, Juy) - b Ecmondton's Elec, Corp. Ord. „| 11 |7 0 0 |H'H-yesry T " 
со —1(3|8.18 6 “ 99 | w &| 8/0 | Do. 6 yer Cent. Cum. nutu 4-4 |618 8 us 8 
St. 435 |t ро, 4 per Cent. Ist Mort. Deb, (red.) 98-95 | 414 0 — ele 
99 —10} 819 0 =» 99 oe 1 Blectric onstruction Oo. hee 00. ` ар se July =» ps ° [T] 
2? —9 8 17 0 = в“ ee 2/0 Do. 3 Сеш, 0000006: 96. J -% 7 0 0 July e» өг . oo 
t- 5 11 0 612] .. et.] 4 |t Do. б tor Cent. st Mort. (red.)) & — 14 |426 0|Jan.Juy | ..|.. 
= oe о. E oes 00. к ез ee - 
E fe fo [Som D LC, нему Telegraph Works Ord. e| 03-14 |G $ 8 лм | ob |17; 
1с6 —130 4 3 0 Jn, Dee е. ee E э” e. per Pref. 000007000000 00000 bra 5,0, 4 1 6 Feb, у >. 
9$ — 6 |818 0 - | cs E RC z Doe. per Cent lat Mt. Db, 8t. ....| 107 —100 | 4 2 6 se ele 
97 —1001| 610 0 = .. ili 30| 2110 | "фіз Por ber, Овна W 158—164 |6 1 6 | Fob, Aug | 16 | 15 
(3-109 |4 6 8 | Feb, доқ | -. | .. |1 со 4 Io. 6% Debs. Red . 90 —101 |819 0 si ej * 
X0 —101 | 6 831 Jer, July | -- | .. 1 10 et | Patbor & Plott è per | 214—789 |4 8 4 | Ма, 8% - 
il^: 59 7|FebaAug| -| - 11/21 Bicberdsons Westgarth & Co ,Ltd.Ord.| 1— 515 0 58 “| a 
t$- 6 6 11 Jeb, Aug Lo we 1 7 d. To. Cum. Pref, ec cece „% am ates 1 a 5 16 0 Ta * 
(9 —1 $00/|J»,July| -- I st. ] Го. И % Ferp. Deo Stock ..........| {5 —95 |418 0 МА „| e 
1—4,|2:9 o| Mar, Aug| ~| - ]| .. | Simplex Conduits Ога... 1 E = “|. 
102 —1(8 479 J = bed 6 eo Do. 6% Cur. Fre 1, о ово „ 2 oe oe oe oe 
T zu 5 7 0 „=„| e| .. 13,1310 Yeleersyb Construction & Matnten‘ce. i E: ee 0 Mar, say 33 | x} 
m e == е. |l (0, 4 8 er Cent. Deb. Bonds, Hm — | = 
6-63 |5 о 0|March —| (i| еу, S 1/0 Vickery Bons & Maxim, 14d” Ord. 941-59 |6 1 6 s x) 9 
t6 - 9 4 1 6 - e|. 1 (d. | Го. 57 Nor-Cum. Preference ......| 254—155 |819 е vs „| 
9 —10 |6 8 6 | Feb Aug| --| St. ex | Го. 6% Non Cum. Preferred.......|11$-1,7|4 7 0 - „| 
1-8 4 7 0| Feb, aas et. 47 | Lo. s let Moit. Deb. Stcck Red. ..| (8 —1(5 | 816 0 » ele 
04—96 3 12 2 Š „ 300, 44%] To. 44% ind Most. Deba., Red.. . . 1C5 —107 j4 4 0 — jlo] . 
3-3} 8 0 0 «s з | .. [| 10 6/0 | J. G. White & Co. 5% Cum. Fref...... | fj-10 |5 0 0 — ej- 
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A FEW weeks ago we referred to some persistent rumours to 
the effect that the Committee to be appointed to consider the 
working of the National Physical Laboratory was to consist 
partly of members who were already closely connected with 
the work at Bushy House. At that time we were rather in- 
clined to discredit any such idea, because a committee so 
constituted would fail entirely to inspire public confidence. It 
appears, however, that these rumours were not without foun- 
dation. The Committee has now been appointed, and consists 
of the Right Hon. G. W. BALFOUR, as chairman, Sir ANDREW 
Nose, Sir Jons Work Barry, Mr. W. J. CnossLEY and 
Mr. R. CHALMERS, with Mr. G. C. Urcorr, of the Treasury, 
It will be remembered that Mr. BALFOUR 
is closely connected with Lord RAYLEIGH, who is Chairman of 
the Executive Committee of the National Physical Laboratory, 
and although we do not suggest that ties of relationship need 
introduce bias, the choice would have been happier if a 
chairman had been selected free from any such ties. But Sir 
ANDREW NOBLE and Sir JoHN Wore Barry are members of 
the Executive Committee, and have emphatically expressed 
themselves in favour of the programme of competition to 
which exception has been taken. It will be seen, therefore, 
that the present committee of investigation includes two, if 
not three, members, out of a total of five, in full sympathy 
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with the Executive Committee of the Laboratory. In fact we 
have the very unusual spectacle of Committee A appointed to 
investigate the work of Committee B and partly composed of 
Committee B for the purpose of doing so. This is certainly a 
novel method of procedure. 
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THE terms of reference are as follows : “To enquire generally 
into the work now performed at the National Physical Labora- 
tory, with special reference to the character of the tests under- 
taken there and the lines on which any further development of 
the work of the Laboratory should proceed." These terms of 
reference certainly sound rather ominous. There is no ques- 
tion of investigating the past, and there is a certain sort of 
promise of a further extension of the work of the Laboratory, 
instead of curtailing it to what was originally intended. There 
would not be such a good cause for complaint if the original 
scope of the Laboratory had not been so persistently dis- 
regarded. Upon looking through the evidence given before the 
Committee which was appointed to consider the desirability of 
establishing a National Physical Laboratory, it is very soon 
apparent that work of a kind to compete with private enter- 
prise was never contemplated. For example, Lord KELVIN 
was of the opinion that the work ought not to interfere with 
that which is done at existing colleges or engineering labora- 
tories ; Sir ARTHUR RUCKER stated that the work should be 
confined to routine work, such, for example, as the testing of 
instruments; and Mr. R. KAYE Gray was of the opinion that 
the work should solely be of a standardising character. Indeed 
the terms of reference did not include any other suggestion, 
the work in contemplation including only the verification of 
instruments, the construction of standards, and the determina- 
tion of physical constants. It is also interesting to notice that 
the idea of all results being public property runs right through 
the evidence. In turning to the final report we find that this 
Committee were of opinion that it would neither be necessary 
nor desirable to compete with, or interfere with, the testing of 
materials of various kinds as now carried out in private or 
other laboratories. An institution was to be founded “ for 
standardising and verifying instruments, for testing materials, 
and for the determination of physical constants.” Into the 
words “for testing materials a good deal may be read if the 
remainder of the report is disregarded, but if clause 9 is 
referred to, we find that the testing which the Committee had 
in mind was that which is required for investigation, аз dis- 
tinguished from the ordinary testing of materials used in com- 
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merce or in construction and machinery, which can be, and is 
The 
Committee even went so far as to give examples of the kind 
of tests which should be permitted. Moreover, the idea of 


now, efficiently conducted at private establishments." 


ordinary commercial testing was excluded by the recommenda- 
tion that the work undertaken should be made public. 
— 

THESE limitations, however, have frequently been disregarded. 
Scales of fees have been froely sent round in a way which, in 
the case of private individuals, would be considered contrary 
to professional etiquette, and the Laboratory has the further 
advantage over private institutions and individuals that it 
has the status of a Government institution, The question at 
issue is whether the National Physical Laboratory should be 
run as a commercial institution, in competition with other 
laboratories, or whether it should undertake only that work 
which is unremunerative io character, but which for that very 
reason is so urgently required. In the one case we have an 
institution run on socialistic lines, a state-aided institution 
which is run for profit and competes with private enterprise, 
and on the other hand we have an institution which should 
prove of the greatest assistance to industry at large. We 


still hope that something will be done to modify the constitu- 


tion of the Committee, so as to inspire confidence that the whole 


question will be considered on its merits, and not merely as 


an attempt at justification. 


— 

ONE of the most serious questions which tramway managers 
have to face at the present time, is undoubtedly that of track 
maintenance. Within the next few yearsa great deal of money 
will have to be devoted to the repair, and in many cases to the 
entire relaying, of the permanent way of many electric tram- 
ways. The electrification of existing lines brought with it a 
number of new conditions, which were not at first realised and 
did not receive much attention. Rail joints afford a good 
example of this kind. The welding of tracks, whereby a con- 
tinuous rail is produced, removes to a large extent the cost 
of attention to such joints, but with the usual fishplates, 
repeated opeuing of the track and tightening of bolts is 
necessary to keep the joints in good condition. Judging by 
the noise usually caused by the passing of a car over each rail 
joint, the damage done to the car equipment itself must be con- 
siderable, although it may not be easily traced to that cause. 
Another item of maintenance which may, in particular cases, 
become serious, is the removing of corrugations in the rail 
tread. As soon as the origin of these is discovered — whether 
arising from the foundation, from the method of rolling, or 
other causes—a remedy will no doubt, be forthcoming. 
It seems as if unexpected results always follow electrification, 
for the Metropolitan Railway have discovered that their rails 
have started to wear out in an unforeseen manner, and they are 
having to replace them by others of exceptionally hard steel. 


We believe that excessive wear is also being experienced by 
some of the other electrified lines. 


— 

THE announcement that the Canadian Government propose 
to introduce a Bill whereby an annual duty of £2 per horse- 
power will be imposed on electrical energy transmitted from 
the Dominion will prevent the exploiting of Canadian water- 


power for the benefit of consumers in the United States. The 
avowed object of the Bill is to ensure that a satisfactory supply 
of cheap electrical energy shall be available for the Canadian 
manufacturer, and when this has been assured the Government 
will forego the export duty, with certain reservations. The 
companies which will be most affected will, of course, be those 
adjacent to the Niagara Falls, and it seems natural enough 
that the Canadian Government should take steps to ensure 
that the Canadian manufacturers shall have a supply of elec- 
trical energy to meet all their requirements before allowing 
the power provided by Nature to be transmitted out of the 
country for the benefit of competitors. ‘This action on the 
part of the Canadian Government may serve to remind us 
that in due time a similar policy in this country may, perhaps, 
be necessary in regard to the export of coal, which must be 
regarded as practically our only source of energy for the 
production of power. 
— 6 a 

Local Section Dinners.—A dinner of the Manchester Local 
Section of the Institution of Electrical Engineers is to be held 
on the 22nd inst., and a dinner of the Birmingham Section on 
the 27th inst. 

Pyrometry.—On Friday evening, Feb. 15, a course of six 
lectures on Pyrometry will be commenced by Mr. C. R. 
Darling at the City and Guilds Technical College, Finsbury. 
We note, from the advertisement which appears in our columns, 


that particular attention is to be given to the workshop uses 
of pyrometry. The lectures are to commence at 8 p.m. 


Obituary.— We regret to record the death of Prof. 
Mendelejeff, at St. Petersburg, on February 2nd. In 1863 he 
was appointed Professor of Chemistry at the Technological 
Institute in St. Petersburg, and three years later he was 
appointed to the same chair in the University of that town. 
In 1869 he brought the subject of the periodic grouping of 
the chemical elements before the Russian Chemical Society. 
He is probably best known for his work in this subject in 
conjunction with Lothar Meyer, for the Periodic Law had enly 
been imperfectly outlined previously by Newlands. Among 
other works he published a book on the “Principles of 
Chemistry and on “ Тһе Investigation of Solutions from 
their Specific Gravity." In 1882, jointly with Lothar Meyer, he 
was awarded the Davy Medal of the Royal Society. He became 


a foreign member 10 years later and in 1905 received the Copley 
Medal. 


Hart-Durtnall Petrol-Blectric Transmission.—The resumed 
discussion on Messrs. Hart and Durtnall's Paper on their three- 
phase system of petrolelectric transmission for road vehicles 
was held on February 4th. In replying, Mr. Durtnall stated 
that the total weight of the electrical equipment, including ex- 
citer and switches, was about 11}cwt., and the weight, of 
the 40 H.P. Hart-Durtnall omnibus would be 500 Ib. more 
than the existing geared omnibuses. The pressure of the 
alternator when the omnibus was running on the level was 30 
volts, and rarely exceeded 80 when ascending a hill The 
efficiency of the electrical transmiesion when running at slow 
speed (44 miles per hour) was about 66 per cent., and at the 
highest electrical speed (104 miles per honr) it was 69} per 
cent., whilst with direct drive at full power the efficiency was 
as high as 97 per cent. A large starting torque could be 
obtained by raising the voltage temporarily. 
Cable Interruptions and Repairs. 


Date of Interruption. Date of Repair. 

Tarifa— Tangier ............ Jan. 18, 1904 .. — 
Garachico (Teneriffe)—Santa 

Cruz dela Palma ........ July 12, 1906 .. = 
Môle St. Nicholas—Port au 

Prinoe еее Aug. 16, 1906 Feb. 4, 1907 
Grand Canary—Lanzarote .. Sept. 18, 1906 .. — 
Paramaribo— Cayenne Nov. 27, 1908 = 


Fort de France—Paramaribo Dec. 17, 1906 .. = 
New Brunswick—Prince Ed- 
ward Island.............. Jan. 9, 1907 


Dakar—Conakry.... Jan. 22, 1907 Feb. 6, 1907 
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Electric Welding.—A Paper was recently read on this sub- | far. Such symptoms showed that unless manufacturers roused them- 


ject before the Street Railway Association of the State of 
New York. The average cost per joint for welding was given 
as 21s., and was stated to be about the same as for an improved 
mechanical joint. The author considered that little attention 
need be paid to expansion and contraction provided suitable 
paving was adopted. In the case of two streets paved with 
asphalt on concrete, out of 779 welded joints none had 
broken, whilst where the track was laid on sand ond paved 
roughly with rubblestone, the breakages had been 1 per cent. 


High-tension Direct-current Locomotives.— Three electric 
locomotives have lately been supplied to the mines at 
Maiziéres, near Metz, for the purpose of transporting ore. 
According to the Flektrotechnische Zeitschrift, the length of 
the railway is about 93 miles, the sharpest curve has a radius of 
197 ft., the gauge is 1 metre, the steepest gradient 3 per cent. 
and the highest speed 20 miles per hour. The weight of the 
locomotive is 56 tons, and that of the train, including the loco- 
motive, 320 tons. The direct-current supply voltage is 2,000 
volts, and there is an earth return. Each locomotive is equipped 
with four 160 H.P. motors. The braking of the trains, as well 
аз the emptying of the trucks, is accomplished by means of 
compressed air, which is supplied from two motor air pumps 
mounted on the locomotives. The motor gearing is lubricated 
by oil under pressure, supplied by a pipe from a main oil 
reservoir. The upper part of this oil reservoir is connected 
with the compressed air container on the locomotive, so that 
lubrication is effected at а pressure of about seven atmospheres. 
The current is supplied on the overhead system, which is triply 
insulated from earth aud fitted with lightning arresters. The 
current is fed to this system from two sub-stations placed one 
at each end of the line. In each sub-station are motor-gene- 
rator sets, consisting of three-phase synchronous motors direct 
coupled to a 2,000 volt continuous-current generator. 


Wireless Telegraphy Notes.—According to the Electrical 
World it has been decided to establish wireless stations in 
Rome, Milan, Turin, Sicily, Sardinia and Massowa for the use 
of the public at an estimated expenditure of £7,200. The instal- 
lation will be pressed forward, as next year the free concession 
of all of Marconi's patents granted to the Government expires. 

It is stated in the Hlectrirul World that the De Forest Wire- 
less Telegraph Co. has submitted a proposition to the Canadian 
Government for the installation of wireless telegraph stations 
to bridge over that portion of the route between Ashcroft and 
Dawson, which is so liable to interruption in winter time. 

The French Ministry of Marine has been informed that 
messages from the Eiffel Tower have been correctly received at 
the newly-installed wireless telegraphy station at Dizerta. 


According to The Times, the wireless telegraph traffic for 
Marconi-fitted ships for 1906 is 1,261,000 words sent and 
received, as against 783,950 words in 1905. 


The Daily Telegraph states that arrangements have been 
made between the Admiralty and the Meteorological Office 
for men-of-war to furnish weather reports by wireless tele- 
graphy at 3 a.m. and 6 p.m. when they are at sea and within 
signalling distance of Scilly and Roche Point. 


General Electric Co.'s Dinner.—On Saturday last was held 
the seventeenth annual dinner of the General Electric Co. In 
addition to a large number of the staff there were present 
about 300 guests, including Mr. John Gavey, C. B., Mr. Robert 
Hammond, Mr. Philip Dawson, Mr. Campbell Swinton and 
other well-known engineers. The chair was taken hy Mr. 
Hugo Hirst, managing director of tbe company. | 

In proposing the toast of Our Guests," Mr Hirst made some inter. 
esting remarks upon the present position of manufacturers. He was glad 
to say that the company had been able to hold their own well 
during the past year. But, jadging from reports in the electrical 
Press, all was not well with the electrical industry. Two large repre- 
sentative concerns had to admit great losses, and ventilated in public 
their difficulties of prospering under prevailing conditions. At the same 
time there?were reports of some 10 or 12 Continental concerns, with the 
same amount of capital, all of them declaring 10 per cent., 12 per cent., 
and 15 per cent. dividends, after providing depreciation and reserves 
unknown in this country. In the same issues of the Press were seen 
columns devoted to advertisements by men seeking situations, whilst in 
German papers of the same week he noticed three to four pages devoted 
to columns of employers offering situations, and this in countries where 
the supply of theoretical and technical skilled labour exceeded ours by 


selves, and were up and doing something for themselves, things were not 
likely to get better. He did not suggest artificial truste, or the artificial 
keeping up of prices, but there were so many things that interfered with 
our industry that only manufacturers—not of one but of many indus- 
tries—by combining could remedy. He, therefore, appealed to the manu- 
facturers of this country to organise, to get clear about their grievances and 
impediments. If only they shouted loud enough. it did not matter which 
Government was in—Fair Trade, Protection or Free Trade—the Govern- 
ment would have to yield to a powerful association, looking after the 
wants of millions of men, forming a great portion of the prodactive wealth 
of the country. With regard to municipal enterprise, the company was 
indebted to that form of enterprise, but it might not have struck many of 
those present that, in spite of the money spent in municipal engineering, 
it had handicapped industry to a certain extent. It had handicapped 
industry in the direction of progress because it refused to take the risk of 
methods which had not been well tried. The men who had the 
power had usually no experience, and therefore dared not run risks. 
By the time they acquired the knowledge or experience—which 
always cost money—there was generally a fresh election, a new 
committee was appointed, and the process began over again. The 
evil might easily be removed by giving the engineering elements 
on municipal work more power and freedom. Another serious feature 
that tied the hands of the manufacturer was, of course, the grow- 
ing political strength of trade unions. He did not wish to 
give the impression that he was an antagonist of trade unions. 
He believed that combination amongst workers was beneticial to them- 
selves and to the country. He sympathised with many of their aims. 
But the thing that he did wish to object to so long as he had an atom of 
strength and power was the elimination of the individual—the reducing 
of good labour to the level of bad labour. He thought that so long as 
trade unions shut their eyes to the important principle of the graduation 
of labour, so long could no manufacturer be in complete harmony with 
them. At a recent conference between the Engineering Employers’ 
Federation and the trades union leaders, one of the latter, by name Mr. 
Toseland, had made the following statement: “ You gentlemen buy your 
labour in the cheapest market and get as much as you can get out of it. We 
work on the same lines. You pay us a certain amount of wages and we 
do no more than we can possibly help." That was not the feeling that 
should exist in a great industrial country like ours, where the aim of the 
employers and the employed should be to co-operate in the maximum 
production with a view to cheap production, to increase the markets and 
to thus find employment for the largest number, The streak of Socialism 
running through our trade union organisation was a most dangerous 
feature of present manufacturing conditions. The underlying idea seemed 
to be that the manufacturer was a capitalist. In nine cases out of ten he was 
only a capitalist by credit. If, as the Socialists seemed to imagine, the 
mere employment of manual labour meant the making of profit, they 
could easily try the experiment with co-operative manufacturing—they 
had tried and failed. Wealth was not produced by mere manual labour, 
but only by co-operation with ability to organise and direct. 


There were a number of other toasts, concluding with that of “The 
Staff,” to which Mr. M. Solomon humorously responded, and 
that of The Chairman." The dinner was followed by a concert 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, February 8th to- day). 
Puysrcar Soctety. 

N p.m. Meeting at the Physical Laboratory of the Royal College of 
Science, Imperial Institute- road. Annual General Meeting. 
Presidential Address. Paper on ''The Magnetic Fields and 
Inductive Coefficients of Circular, Cylindrical and Helical Cur- 
rents,” by Mr. A. Russell. 


TUESDAY, February 12th. 
GLASGOW SEcTION or THE INSTITUTION OF ELECTRICAL. ENGINEERS. 

S p.m. Meeting at 207, Bath-street, Glasgow. Paper on Remote 
Control Switch Gear," by Mr. Frank Walker. 

INSTITUTION OF CIVIL ENGINEERS. 

s p.m. Meeting at Great George-street, Westminster. Paper on 
Modern Motor Vehicles,“ by Col. R. E. B. Crompton, С.В. 
(adjourned discussion“. 

WEDNESDAY, February 18th. 
SOCIETY OF ARTS. | 
$ p.m. Meeting at John-street, Adelphi. Paper on Motor Omni- 
buses," by Lord Montagu of Beaulieu. 
ASSOCIATION OF ENGINEERS-IN-CHARGE. 

7:30 p.m. Meeting at St. Bride’s Institute, Bride-lane, Fleet-street. 
Paper on “ Fuel Economies and Steam Generation,” by Mr. 
W. F. Goodrich. 


THURSDAY, February 14th. 
BIRMINGHAM AND District ELECTRIC CLUB. 
Meeting at the Colonnade Hotel, New-street. Paper on 


7280 pan. 
PE Past, Present and Future,” by Mr. J.G. 


* Electric Lighting, 
Smith. 
FRIDAY, February 15th. 
Institution or MECHANICAL ENGINEERS. | 
p.m. Meeting at Storey's Gate. Annual General Meeting. Eightb 
report to the Alloys Research Committee on “ The Properties ef 
the Alloys of Aluminium and Copper," by Prof. Carpenter and 
Mr. Edwards commencement of discussion). 
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ALTERNATORS WITH AUXILIARY REGULATING 
FIELD. 
BY A. HEYLAND. 


Summary.— After summarising the chief points of a previous article in 
these columns on the same subject, in which the theory of this new 
method of compensating and compounding alternators by means of a 
unipolar atray flux was developed at length, the author shows, with the 
aid of a fully worked-out example for а 350 kw. alternator, how to deter- 
mine the necessary alterations for any given alternator of ordinary 
design. The example chosen relates to the case in which, by suitable 
design, the unipolar flux is caused to weaken the exciter field throughout 
the whole range of regulation. The unipolar field is strongest at no load, 
bus ів gradually suppressed by the armature reaction as the load on the 
alternator increases, and vanishes altogether at full load. Consequently 
the exciter voltege increases from a minimum at no load to a maximum 
at fall load. It is claimed for this arrangement that it utilises the 
active material of the machine to the fullest extent, besides giving a 
perfect and reliable regulation at all Joads and for all power factors, and, 
further, that it leads to a “stiffening” of the exciter field which, in 
‘consequence, is little affected by fluctuations in the driving speed. 


Finally, a description is given of a simple means of adjusting the regula- 
Aion curve on the finished machine. 


Several questions have been addressed to the author in con- 
nection with his article on the above ‘subject which recently 
appeared in this journal (Vol. LVII., P. 42, 1906). He has 
been asked, for instance, whether the arrangement described 
affords a complete regulation of the alternator voltage as in a 
compounded alternator, or whether merely a reduction in 
thé voltage drop is aimed at; also whether the auxiliary 
tlux which effects the regulation can be caleulated for a given 
type of machine, and, finally, whether the auxiliary stray field, 
being created by artiticial means, does not lead to a reduction 
of the main field of the alternator. This would imply that the 
total field of the alternator would have to be proportionately 
stronger to commence with. 

These questions could not be gone into at any length within 
the compass of the previous article, but as it is to be presumed 
that they have occurred to many others, the author proposes 
to discuss them now in detail with the aid of a worked-out 
example for an alternator of standard design. 

he arrangement in question, if properly carried out, results 
in a complete regulation of the alternator voltage ; furthermore, 
it is possible to obtain a compounding effect as in an ordinary 
compounded alternator or to over-compound to any degree as 
in an over-compounded machine of ordinary design, and so forth. 

The modifications which must be made to an ordinary alter- 
nator in order to adapt it to the method of regulation under 
discussion may be determined by calculation with great 
accuracy, the degree of accuracy obtainable being all the more 
sufficient as there are various simple means of adjusting the 
regulation curve on the finished machine. The auxiliary flux 
causes no reduction in the useful flux of the alternator, the 
mean value of the latter remaining the same at all loads ; in 
the arrangement principally described the auxiliary flux is 
produced by the difference in the magnetising forces of the 
poles of opposite polarity. 

As was mentioned towards the 
the arrangement of this kind which deserves most consideration, 


from a practical point of view, is that in which the auxiliar 
regulating flux has 


This flux diminishes with increasin 


achieved by employing a suitable asymmetry in the air-gaps and 
tield windings of the different poles of the rotating field magnet 
of the alternator. At no load and at light loads the fields under 


field windings on the different poles of the rotating field system 
is such that at no load the field under those poles which are 
Fa a to the greater armature reaction is stronger than the 
field under the other set of poles. 

reaction exactly neutralises the asymmetry of the rotating 
field system, and, the auxiliary field being suppressed, the 
nelds are exactly the same as in the corresponding alternator 
of standard design. The auxiliary field flows through the 
shaft and other parts of the machine to the exciter, and is | 
caused to superpose itself on the field system of the latter in | 


such a manner as to weaken it. Hence the exciter voltage ig 
lowest at no load. It increases with the load and the arma. 
ture reaction of the alternator, and assumes its maximum value 
at full load. 

As already mentioned, the auxiliary flux is represented by 
the difference in the useful fields of neighbouring poles. With 
а constant mean field, the auxiliary flux is solely ependent on 
the intensity of the armature reaction, and its value may, 
therefore, range from zero to a certain maximum without 
causing any fluctuations in the total useful field—i.r., the sum 
total of all the fields on the rotating field system of the alter- 


Fic. 1.— DIAGRAM SHOWING THE DISTRIBUTION OF THE FriELDs AT No Loan. 
(Total auxiliary flux 12 x 0:4 x 106 4:8 x 105 lines of force.) | 


nator. A fluctuation in the useful field of the alternator from 
any external cause (such as a variation in the driving speed) 
results in a corresponding fluctuation of the auxiliary flux, 
though to a smaller degree. Such fluctuations as may occur 
from this external cause are only dependent on the amount of 
speed variation and on nothing else. In the practical case, 
Where the regulation is effected hy a negative auxiliary field, 
the fluctuations of the latter with varying speeds react upon 
the field of the rotating system in such a way as to strengthen 
it when the speed drops and to weaken it when the speed 
increases. It is thus seen that the auxiliary flux serves a 


Fia 2.—DIAGRAMMATIC SKETCH SHOWING THE DISTRIBUTION OF THE FIELDS 
AT Есіл, Inpuctive Loan. (The auxiliary field is zero.) 


double purpose, for it not only corrects the alternator voltage 
with regard to fluctuations iu the load, but also tends to 
counteract fluctuations in voltage due to changes in speed or 
other external disturbances. In this respect the arrangement 
represents an ideal method of regulation. To recapitulate : 
The requlating effect is obtained by modifying the alternator is 
such fashion that the machine produces at no load «a unipolar 
auxiliary flux which superposes itself upon the exciter field and 
weakens it; the strength of this a iviliary field is nore and more 
reduced us the armature reaction grows, and is zero at full load. 
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An auxiliary flux of the kind desired is produced by pro- 
viding a greater asymmetry in the air-gaps than in the field- 
turns of the various poles of the rotating field system. To 
obtain a proper result, however, the field under the poles with 
the smaller air-gap and fewer turns must, at no load, be 
smaller than the field under the poles, having the larger air- 
gap and the larger number of turns. If this be done a unipolar 
auxiliary field is obtained whose direction is the same as that 
of the flux from the poles exposed to the larger armature 
reaction. Wheu the alternator is on load, however, the field 
of the poles subjected to the larger armature reaction is 
weakened more than the field of the other poles. By adoptiug 
suitable proportions, it can easily be arranged that the unipolar 
magneto-motive force (i.e., the difference between the M.M.F.s 
of two neighbouring poles) is exactly balanced by the armature 
reaction at a certain load, for instance, full load. 

The distribution of the various fluxes is shown in Figs. 1 
and 2. At full load the distribution of the field flux is the 
same as in а normal alternator, and the active material of the 
poles is fully utilised. At no load one half of the poles is less 
magnetised than before, but this is of no importance since the 
utilisation of the active material at no load is of little interest. 
In the case represented by Fig. 1 the air-gaps are so propor- 
tioned that the field under the south poles is larger than the 
field under the north poles. In consequence a certain portion 
of the flux, in amount equal to the difference between the 
fields of adjoining poles, branches off from the south poles and 
forms the unipolar flux repeatedly referred to. This unipolar 
flux flows through the arms of the rotating field system, the 
shaft, the exciter, and back through the frame to the alternator. 

A point to which allusion may be made here refers to the 
fact that in multi-polar machines of large diameter, as in the 
present example, a considerable portion of the flux does not 
pass through the exciter at all, but flows directly from the 
rotating poles to the frame of the alternator, partly by way of 
the bearing pedestals and other parts of the machine. How- 
ever, by contrasting the reluctance of the path just mentioned 
with the reluctance of the magnetic circuit through the exciter, 
it is found that the auxiliary flux which takes its way through 
the exciter is still sufficiently large to ensure proper regulation. 
The auxiliary regulating flux which finds its way through the 
exciter is always proportional to the total auxiliary flux pro- 
duced, so that the field of the exciter increases and decreases 
strictly with the armature reaction due to the load current. 
Of course, there are various means of increasing the reluctance 
of the path taken by the useless portion of the auxiliary flux. 
A magnetic resistance already existing in this path is the bear- 
ing bushes. This reluctance might be augmented, for instance, 
by providing a plate of non-magnetic metal between the bear- 
ing pedestal and the bedplate, or by inserting a dise of non- 
magnetic material between the flanges of the engine coupling, 
and so forth. But no great importance need be attached to 
this point, and in the example which will be given later on no 
use has been made of these means, despite the fact that it re- 
lates to the difficult case of a multi-polar alternator with a large 
diameter and a large armature reaction. We shall find that 
eatisfactory regulation is obtained if the total auxiliary flux is 
no more than 8 per cent. of the useful total field of the alter- 
nator and the 1egulating flux through the exciter only one- 
quarter of this, or 2 per cent. of the total useful field. 


EXAMPLE. : 

As an example an ordinary alternator of the flywheel type, 
having a large armature reaction and an inductive drop of 
some 35 per cent., is taken. This alternator is to be converted 
to a compounded machine of the type described above, and the 
table below contains as much of the data of the machine as is 
required to carry out the necessary calculations :— 


A.—The Ordinary Alternator. 
I. Alternator.—350 kw., 24 poles, 250 revs. per min., 100 
amperes, 2,000 volts. 
Inside diameter of stator = 2:3 m. 
Kit gap, — 9mm. 


1. Excitation at no load 46 amperes, 45 volts. 

2. is » full inductive load 67 amperes, 65:5 volts. 

Useful field per pole = N, = 2:4 x 108 lines of force, approxi- 
mately. 

Hence, after allowing for the stray field, maximum flux at 
the base of a pole at no load = N/ = 2:7 x 105, approximately; 
maximum flux at the base of a pole at full inductive load 
N. —3x 105, approximately. 

According to the data given above, ampere-turns per pole at 
no load = 100 x 46 = 4,600, and ampere-turns per pole at full 
inductive load = 100 x 67 = 6,700. 


II. Fxvciter.—Diameter of armature = 0:465 m. 
Air-gap ........ ......... =2mm. 


The field winding consists of 6 coils, each wound with 410 
turns. Total resistance of field winding = 6 x 3 ohms = 18 ohms. 

1. Exciting current of the exciter when the alternator is 
running at no load = 1:88 amperes. Total resistance of the 
exciter field circuit —45/1:88- 24 ohms. Regulating resist- 
ance = 24 — 18 ohms = 6 ohms. 

2. Exciting current of the exciter when the alternator is 
on full inductive load = 2:96 amperes. Hence, total resistance 
of the exciter field circuit = 65:5/2:96 = 22 ohms. Regulating 
resistance = 22 — 18 = 4 ohms. 

From this we get.—(1) When the alternator is on no load : 
active exciter field per pole = 0:7 x 10" lines of forco; ampere- 
turns per pole = 410 x 1:88 770. 

(2). When the alternator is on full inductive load: active ex- 
citer field per pole = 1:02 х 10° lines of force; ampere-turns 
per pole = 410 x 2:96 = 1,210. 

The magnetisation curve of the exciter is curve « in Fig. 4. 

With full inductive load and no load excitation the voltage 
drop is about 35 per cent. 


B.— The Converted Alternator. 

1. The Alternator.— For determining the modifications 
which have to be made to the above alternator in order to 
adapt it to the new method of regulation, the best method of 
procedure is as follows :— 

Make, first of all, the two air-gaps as different from one 
another as is possible, having regard to practical considerations; 
then settle the number of turns on neighbouring poles, re- 
membering that the dissimilarity in this respect must be 
neutralised at full load by tbe armature reaction, and, finally, 
check backwards to see whether the chosen asymmetry is 
sufficient to force the requisite auxiliary regulating flux through 
the shaft and the other iron parts through which it has to pass. 

Considering the large diameter of our alternator and the 
length of path along which the auxiliary flux has to travel in 
consequence, and bearing in mind that the armature reaction 
is comparatively large, it is at once apparent that a strong 
auxiliary field and a large asymmetry in the air-gaps are 
required. For these reasons we assume for the two air-gaps 
widely different values, viz. :— 


Air-gap under the south poles... 3 mm. 
» ” „ north » . 12 „ 
Mean аіг-бар........................ T5 n 


If aù air-gap of 3 mm. is thought to be impractically small, 
higher values may be adopted, such as 3:5 mm. and 14 mm. 

In order to obtain an auxiliary flux which is a maximum at 
no load, and whose direction coincides with that of the flux 
from the poles exposed to the greater armature reaction, the 
difference in the turns on neighbouring poles must be smaller 
than the difference in the corresponding air-gaps. The actual 
difference of the turns on adjoining poles must be such as to 
be approximately neutralised at full load by the armature 
reaction. 

To be able to calculate the appropriate ratio of the turns on 
neighbouring poles, we plot first of all the magnetisation curves 
for the north and south poles of the converted machine 
separately, and for both no load and full inductive load. Inu 
plotting these curves account must, of course, be taken of the 

altered magnetic resistances of the paths concerned and of the 
fact that the stray fields of the two poles differ, and so on. 


The field winding consists of 24 coils with 100 turns each. | These magnetisation curvesare shown in Fig. 3. Curves « and 


Total resistance of field winding = 24 x 0:041 = 0:98 ohms. 


и" refer to the touth poles, and curves b and 4’ to the north 
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dotted curves are for full inductive load. 


In order that the auxiliary flux assumes zero value at full 
load, the active fluxes from the two sets of poles must need 
equal one another at this load—i. e, N. = N, 2 · 4 x 10° lines 
It is gathered from the curves d and 6’ (Fig. 3) that 


of force. 
this is the case if the 


(%) Ampere: turns on the south poles = 3,800 
(^) north ,, =8,200 


„э 33 


Assuming the maximum exciting current to be the same as 


for the ordinary alternator, we get 


(a’) Number of turnson thesouth poles = 3, 800/67 = 57 turns 
05 


m " T north „ =8,200/67 123 

We observe that the ratio of the turns is 1:215. 
obviously not necessary to adhere strictly to this ratio. 
poles with the fewer turns (in our case the 
exposed to the greater armature reaction. 


3) 


poles. 


of all the poles are equal. 


Active Field Flux 


a 
a’ 
2°8 x 106 ^ 
us = / As. 
a Ф 
2*4 х 106 
0 [24% Кып о eat) 
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á ^ 
ГА P d { 
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Fig. 3.—MaGNErisaTion CURVES OF THE ALTERNATOR. 
Curve a refers to the magnetic circuit over the south poles at no load. 


» @ » ” at full inductive load. 
» D no:th poles at no load 


E · ‹ re at full inductive load. 


oe » 
97 » 


The number of turns per pair of poles has diminished in 
comparison with the number of turns on the non-converted 
alternator. This is due to the smaller mean air-gap. We 
find, in fact :— er 

Turns per pair of poles on the non-converted machine 
=2 x 100 200, 

Turns per pair of poles on the converted machine 
=57+123=180. 


The reduction in the field copper amounts, therefore, to about 
10 per cent. The north poles have 23 more turns than 
before, while the south poles have 43 turns less, and the 
total resistance of the field winding has fallen to about 


180 
0:98 200 = 0:87 ohms. 


It remains now to be seen whether the adopted modifications 
are sufficient to produce the requisite auxiliary flux. The 
smallest cross-section through the shaft has an area of 
200sq. cm. To be on the safe side we assume the compara- 
tively small flux density of 6,000 lines of force per square 
centimetre, corresponding to a regulating field of 1-2 x 10° lines 
cf force through the shaft. On a rough estimate 500 ampere- 


It is 
The 
south poles) are 
At no load the 
south poles are more strongly magnetised than the ncrth 
poles, for, although only wound with half the number of turns, 
they have an air-gap which is only one quarter of that of the 
north poles. The result of this is a unipolar flux whose direc- 
tion coincides with the direction of the flux from the south 
At full inductive load the armature reaction equalises 
the conditions by suppressing the auxiliary flux, and the fields 


8,000 Ampere. 
tur ins. 
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poles. The full line curves a and b are for no load, while the 


turns are necessary to force this flux throu 
the rotating field magnet, the shaft, the exciter, the bedplate 
and the frame of the alternator. As already pointed out. a 
portion of the auxiliary unipolar flux strays direct through the 
air to the frame of the alternator, and an approximate calcula- 
tion shows that that portion which does not pass through the 
exciter is about equal in magnitude to the useful auxiliary flux, 
But in order to be on the safe side it will be assumed that this 
lost portion is three times as large as the useful auxiliary flux, 
i.e., 9*6 x 10° lines of force. A total unipolar field of 4:8 x 10 
lines of force must therefore be provided for at no load. 

It may be remarked that it does not much matter if even a 
considerable error is made in estimating the lost portion of 
the unipolar flux, because the actual auxiliary flux through the 
exciter depends solely on the number of ampere-turns on the 
rotating field magnet. These ampere-turns are easily calcu- 
lated when the structural alterations have been decided upon, 
and the reluctance of the magnetic path concerned is accurately 
known. It is always of advantage to have an ample auxiliary 
flux, especially in view of the fact that the regulation of the 
finished machine may be adjusted to any degree by the em- 
ployment of a regulating resistance in the field winding of the 
exciter. 

Since the alternator has 24 poles the unipolar flux per pair 
of poles comes to 4:8 x 109/12 —0"4 x 10% lines of force. The 
mean active field of the alternator being 2:4 x 10 lines of force 
per pole, 

the field of the south poles is = N,5= 9:6 x 10° 
and 53 north » -—-Na22xl 

According to the magnetisation curves (Fig. 3) these fields 
would require for their production 

(4) 1,750 ampere-turns on the south poles, and 
(b) 5,550 " north poles, or 
1,900 T „ Per pair of poles. 

The turns on the south and north poles respectively were 
found above to be in the ratio of 1 to 2:15, and, since the 
current is, of course, the same in the field windings of both 
poles, we find the actual ampere-turns to be as follows :— 

(«) Ampere-turns on the south poles 

= 57х41 amperes = 2,300 
(P) Ampere turns on the north poles 

= 128 x 41 amperes = 5,000 


gh the armature of 


29 79 


Ampere turns per pair of poles = 7,300, as before. 
The unipolar ampere-turns are represented by the difference 
between the actual ampere-turns and those necessary to pro- 
duce the active field flux, hence | 

(a) Difference in the ampere-turns on the south poles 

= 1,750— 2,300 = – 550 ampere-turns. 
(^) Difference in the ampere-turns on the north poles 
= 5,550 - 5,000 = +550 ampere. turns. 

In view of the fact that the above deductions were based on 
a much larger auxiliary flux than really necessary according 
to calculation, these unipolar ampere-turns at no load are more 
than sufficient for the purpose. The exact number of unipolar 
ampere-turns required will be calculated later on in connection 
with the discussion regarding the modifications which have to 
be made in the exciter. 

As previously mentioned, the unipolar ampere-turns of the 
rotating field system change but slightly when the total uni- 
polar flux diminishes to a small extent. Consequently the 
regulating flux through the exciter is also little effected hy the 
total amount of auxiliary field. In order to throw light upon 
this point, let us examine the case in which the reluctance of 
the path of the total auxiliary flux is infinite—i.c., where there 
is no auxiliary flux at all. | 

In this extreme case the fields from the north and south 
poles have obviously the same value (2:1 x 10" lines of force). 
According to the curves a and ù (Fig. 3) this corresponds to 

(а) Ampere-turns on the south poles = 1,600 
(^) north „ =6,100 


Ampere-turns per pair of poles = 7,700. | 
The actual ampere-turns per pair of poles must agree with 
this figure, but since the current is the same in all the field 


?) 97 27 
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coils, the ampere-turns per pole are in the ratio of the respec- 
tiveturns. By dividing the 7,700 ampere-turns into two parte 
having a ratio of 57 to 123, we get 
(а) Ampere-turns on the south poles 
= 57 х 48 amperes = 2,450 
(b) Ampere-turns оп the north poles 
= 123 x 43 amperes = 5,250 


Ampere-turns per pair of poles — 7,700, as before. 

The exciting current is 48 amperes, and the ampere-turns 

which produce the unipolar M.M.F. are equal to the difference 

between the ampere-turns producing the useful field flux of the 
alternator and the actual ampere turns. Therefore, 

i Unipolar ampere-turns, south pole = 1,600 — 2,450 — — 850 


„ north „ =6,100—5,250= +850 


This leads to the conclusion that the change in the unipolar 
ampere-turns is comparatively slight for considerable fluctua- 
tions in the total auxiliary flux. It also follows that the lost 
portion of the auxiliary flux may range within wide limits 
without materially affecting the final result, and, further, that 
the regulating flux through the exciter can be determined 
with sufficient accuracy as soon as the reluctance of its path is 
known. 

This reluctance is composed in the first place of the magnetic 
resistance of the air-gap in the exciter and of the reluctances 
of the various paths through which the regulating flux passes, 
such as the arms of the rotating field system, the shaft, the bed- 
plate, the frame and the various contact surfaces. Its approxi- 
mate value can be caleulated without difficulty. 


(To be concluded.) 


ELECTRIC POWER SUPPLY IN LONDON.—II. 
BY R. L. PEARSON. 


(Continued from page 599.) 


City or LONDON ELECTRIC LIGHTING Co. 


alternators are at work. It was obvious, however, that the day 
of single-phase generation and distribution was practically 
over some years ago, and the company, recognising this, at 
once decided that all extensions should be on the continuous- 
current system. In the light of experience this was, of course, 
the only possible decision that could be made, apart from which 


Peculiar interest attaches to the City of London Electric | there was the difficulty of the single-phase motor, and the 


Lighting Co., for it is surrounded by conditions which differ 
from those of any other undertaking in the world. For many ' 
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power demand beyan to increase. For these reasons, when it 
was necessary to extend the plant in 1900, continuous-current 
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Mar SHOWING ELECTRICITY SUPPLY IN THE County or LONDON, 


years it was the largest in the metropolis, and certainly had 
the most trying load. Its engine room had a curious fascina- 
tion for technical college engineering societies—and has still— 
for in no other station was it possible to see such a splendid 
array of single-phase alternators directly coupled to recipro- 
cating steam engines. 

The old Bankside station remains one of the sights of 
London, and its glories are increasing. Many difficulties have 
beset the undertaking from time to time, and of critics it has 
had not a few. Cases of oranges, trusses of hay, tarpaulins 
and other trifles of a similar nature have endeavoured to find 
their way from the river into the condensers, London fogs 
have come up when they were least expected, and all kinds of 
curious things have happened; but still the single-phase 


SHADING IN AREAS INDICATES COMPETITIVE SUPPLY. 


generators were put down, and all extensions since that date 
have been on similar lines. 

New engine rooms have been erected south of the original 
engine room and in them have been installed seven new sets. 
Four of these consist of Musgrave compound engines directly 
coupled to Westinghouse continuous-current dynamos. Each 
set is capable of developing 2,000 kw., and runs at 75 revs. 
per min. Owing to the way in which these sets are built and 
installed it is quite impossible to illustrate them by photographs, 
but some idea of their size can be gained from the fact that the 
flywheel of each alternator is 27 ft. in diameter and weighs 
about 120 tons. A fifth set of this type is now being put 
down, and there is room for yet another. In addition to this 
plant there are also three Allis compound engines, directly 
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coupled to Westinghouse generators developing 1,000 kw. each. 
By means of an ingenious indicator the amount of steam con- 
sumed per kilowatt-hour by any engine is readily ascertained 
at any moment, the measurement being made at the air-pump 


discharge. 


It may be a matter of surprise that the company has seen 
fit to put down these reciprocating sets, which undoubtedly 
Occupy an enormous amount of space, when steam turbines, 
occupying only a fraction of the space, were available. More- 
over, it is claimed that large steam turbines have a much 
higher efficiency, and, of course, the capital cost would have 
But space and efficiency are not the only 
The first and most important 
factor is reliability. Large users of power from the City of 
London Co.’s mains are the proprietors of daily papers, and it 
is absolutely necessary that their supply of electrical energy 
should be unfailing. No increase of efficiency in steam con- 
sumption could ever recoup the company for a breakdown at 
And in this con- 


been much lower. 
considerations at Banksi e. 


à time when the papers are going to press, 
nection it is interesting to note that, almost without exception, 


all the machines which print the great London daily papers 


are driven electrically. Hence much has been sacrificed to 


secure continuity of supply. Mr. Frank Bailey, the company’s 
chief engineer, is by no means convinced that large continuous- 


current turbo-generators are reliable, and in view of recent 
events in other parts of the Metropolis he will probably find 


other engineers who hold much thesame opinion. Yet another 


point is that the largest continuous-current turbo-generator 
available in the English market is of comparatively small 
capacity, while the object at Bankside is to get units as 
Probably the time will come when 
manufacturers can be induced to guarantee the performance of 
large turbines, but it is impossible to wait for that time or to 
risk the smallest chance of mishap. Extraordinary precautions 
against a cessation of supply have been taken: the governors 
on the engines are chain-driven, and each engine is provided 


relays are tested every day, and the generators are taken off 
the bus bars by their means. 


Each sub-station is fed by duplicate feeders emanating 
separately from the two engine rooms. 


emergency, and are provided with duplicate 'bus bars so that 
any consumer may be isolated if necessary. Every important 
consumer is supplied by duplicate mains connected to different 
sub-stations, and can, if necessary, be supplied separately 
straight from the generating station. It will be seen, there- 
fore, that ever 'thing possible has been done to avoid break- 
down, the company even being provided with coa] bunkers 
having a capacity of 8,000 tons. This amount would suffice 
for about six weeks, and as the bunkers are always kept full 
there is no fear of fuel running short owing to strikes or other 
unforeseen causes, 

Regarding the power demand, it is interesting to observe 
that the City of London Company claim to have captured 
about two-thirds of the total power load available in the City. 

his amounts to some 12,000 H.P. The largest consumers are 
the newspaper printing worke, after which come the cold- 
I Certain of these account for 
800 H.P. to 1,000 H. P. each while the largest motor connected 

( r of consumers have scrapped 
their steam and gas engines, and very little difficulty is experi- 
bius in persuading prospective consumers to adopt electric 

riving. 

A substantial item of revenue is derived from electric 
radiators, which are fast becoming popular. Altogether there 
are some 2,000 four-lamp radiators connected to the company’s 
mains, and on a cold day they increase the load at the station 
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The load caused by them is, of course, almost as irregular as 
the City lighting load, and it disappears entirely in the 
summer. Owing to the nature of the load on the Bankside 
station the rules obtaining in ordinary lighting stations are 
completely reversed. This is obvious from the fact that, the 
peak is a thing of the past by about 5 p.m., when offices begin 
to close. Hence the rates for power are 14d. per unit during 
the day and ld. per unit during the night. Radiators are 
eharged a flat rate of lid. per unit. Both motors and 
radiators are let out on the hire purchase system. | 

Not the least interesting part of the works is the repair 
shop, in which some 80 men are employed. Here emergency 
repairs to plant and to consumers’ motors are executed. The 
switchboards in the station, with the exception of the 
generator panels, were built in this shop, and occasionally 
work is done for others than the company or consumers. All 
the tools are electrically driven, and adjoining is a small 
foundry, where casting is done. o 

From what has been said it is obvious that no stone is being 
left unturned in the City to encourage and stimulate the use 
of electric power, and it can never be said that a supply is 
difficult to obtain, or that the price is too high. Some time 
ago Mr. Bailey got out the accompanying map showing the 
position of the “centre of gravity " of the demand for electric 
power in the entire Administrative County of London, and it 
is clear that the existing Bankside Station occupies a peculiarly 
favourable situation. 

(To be continued.) 


hun 1i1Lt'1————— M .. 


THE ELECTRO-CHEMICAL AND ELECTRO-METAL- 
LURGICAL INDUSTRIES IN 1906. 
BY JOHN В. С, KERSHAW. 


The most striking progress in the year 1906 in connection 
with industrial electro-chemistry and electro-metallurgical 
has been made in the copper, iron, steel and nitrogen industries. 
In other directions development is proceeding only slowly or 
has been entirely checked. | 

No new discoveries of industrial significance bave 1 
made, or new industries founded during the year. Details К 
the position in the various industries are given under the 
respective headings, in the following pages :— 


ALKALIES AND BLEACH. - 

The past year has been one of fair prosperity in the 
electrolytic alkali and bleach industry, the great activity z 
trade having increased the demand for these staple par я 
and caused a slight improvement in prices as compared wi 
the year 1905. 
| The Castner-Kellner Alkali Co., with works at Ta 
Point, reported a profit of £35,946 for the six months ending 
September 30th, and distributed a dividend of 7 per oe 2 
the ordinary shares ; while the Electrolytic Alkali Co, uon 
operates the Hargreaves process at Middlewich, in iet 
reported a net profit of £19,095 for the twelve months p 15 
August 31, 1906, and were enabled to pay off some o 
arrears of dividend that bad accumulated on the . 
shares. The Castner- Kellner Co. have also erected a wor ; 
ad Wallsend-on-Tyne for the manufacture of sodium бене 
certain of its derivatives. This works, which is utilising 
power generated by the Newcastle Electric Supply Co., was 
placed in operation during 1906. . Pon 

In Germany and America the industry appears to е dit 
satisfactory condition, but in Italy, France, and а n 
has experienced a severe check, owing to the over-pr he old 
of bleaching powder and to the keen competition from the 
Le Blanc manufacturers in the sale of this product. “ 

The number of works engaged in the industry is now bs 
and the estimated production is 110,000 tons of 70 рег a Em 
caustic soda and 231,000 tons of 35 per cent. bleaching 
powder per annum. 


ALUMINIUM. ied 
The year 1906 in the aluminium industry has been mar 


by the expiration of the Hall patents granted in 1889, relating 
body suggested “ radiators,” and then the mystery was solved. Ї to 


the electrolysis of alumina dissolved in fluorides, in 
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America, and by а sudden increase in the demand for the 
metalin Europe. This increased demand had commenced to 
make itself felt towards the end of 1905. Tho reports of the 
British Aluminium Co. and of the Neuhausen Company for 
that year, disclosing gross profits of £93,000 and £186,000 
reapectively, show that the industry has now entered upon an 
extremely 1 рогова stage of its history. 

Although the European patents rela ing to the manufacture 
of aluminium by electrolysis have lapsed, the industry still 
remains somewhat of a monopoly in the hands of the original 
companies, for these have obtained control of all the more 
important deposits of bauxite, the mineral from which the 
pure alumina used in the electrolytic baths is obtained. 

Large extensions of water power are now being carried out 
by the British Aluminium Co. on Loch Leven and by the Neu- 
hausen Aluminium Co. on the River N avigence, in Switzerland. 
When these are completed the producing capacity of these two 
companies will be doubled. 

À new works has also been erected in the valley of Pescera, 
in Northern Italy, in connection with large water power develop- 
ments in that locality, and this works is expected to come 
into operation during the present year. 

The number of works engaged in the manufacture during 
1906 has been 11; the aggregate horse-power available in 
these has been 84,500, and the production for the year is 
estimated by the writer to be 12,000 tons, as compared with 
8,500 tons in 1904 and 1905. No new uses for the metal 
have been found during 1906, but its applications in the motor- 
car industry and in metallurgy as a reducing agent are 
increasing rapidly, and aecount together for a large portion of 
the increased demand. 


CALCIUM CARBIDE AND ACETYLENE. 

The calcium carbide industry in the United Kingdom is 
represented by one small works at Askeaton, Co. Limerick, in 
Ireland. The greater portion of the carbide used for acetylene 
generation is imported from Norway, France and Italy. 
Abroad the manufacture of carbide is slowly extending ; the 
period of shrinkage which followed the boom of 1898-1900 
has given place to one of expansion, several new works having 
been erected and put into operation during 1906. In France 
the industry is stated to be fairly prosperous, a state largely 
due to the strong control of the syndicate which manages the 


output and sales. In order to find another outlet for thoir 
product, this syndicate has founded recently a subsidiary com- 


pany—Lu Societé Francaise des Produits Azotes—with а capital 


of 1,000,000 francs. This company is to carry on the manu- 


facture of calcium cyanamide by the Frank and Caro process, 
the new works being erected at Notre Dame de Briançon. 

Ths utilisation of calcium carbide for acetylene generation 
continues to make progress. Now that the futilit y of compet- 
ing with electricity or gas in cities or urban districts is recog- 
nised, and the limits of tke field of application for the new light. 
ing agent are fixed, the acetylene industry may be considered 
to be established upon a sound basis. The total consumption 
of carbide in Europe approaches 100,000 tons annually, and 
this total is likely to increase, especially if the new manufac- 
ture of calcium cyanamide proves remunerative. 

The latest form in which calcium carbide is being sold for 
acetylene generation is in sticks and blocks, moulded from a 
paste made of powdered carbide and a binding material. These 
are being placed upon the market by the Acetyvone Mfg. Co., 
of U.S.A. 

CHLORATES AND PERCHLORATES. 

Chlorates of potash and soda and tho corresponding per- 
chlorates are made at seven works, utilising between 30,000 H.P. 
and 40,000 H.P., the largest of these being that of Corbin 
& Cie., at Chedde, in the Hte. Savoie. The industry has been 
practically in a stationary position for some years, and 1906 
has not served to alter the position, although the prices ob- 
tained for the po:ash and soda salts have slightly improved 
during the year, and now stand at 84d. and 33d. per pound 
respectively. The yield and efficiency of the electrolytic 
chlorate process have been improved by adding small amounts 
of resin and of hydrochloric acid to the liquid in the vats, this 
addition being covered by Corbin's French patent No. 839,251 
of 1903. 


COPPER. 
The copper-refining industry continues to be the most suc- 


cessful and expansive of the electrolytic industries. The output 
of electrolytic copper for 1906 will probably reach the enor- 
mous total of 400,000 tons. In Europe the industry is 


stationary or actually declining owing to the difficulty of 


obtaining adequate supplies of raw co per or matte suited for 
the electrolytic process of refining. In America the refineries 
continue to grow in size, and it has been recently stated on 
reliable authority that the eight most important refineries of 


the States at the end of 1905 had an aggregate production 


capacity of 348,000 tons per annum, while many of these were 
undergoing further enlargement. 


When one compares with this the output of 250 tons per 
annum of the first refinery erected by Elkington Bros. at 
Pembrey, in South Wales, the growth of the electrolytic 
refining industry is seen to be striking. The use of machinery 
for casting the anodes and for charging and discharging the 
refining vats is now general in these large American refineries. 
At the new Tacoma Refinery, U.S.A., the anodes are cast from 
a rotary furnace holding 350 tons of metal, and the vats are 
charged and discharged by a 20 ton overhead travelling crane. 
The daily production of refined copper here is between 30 and 


43 tons, equivalent to 12,000 tons per annum. Another new 


refinery is being erected by the Mountain Copper Co. near San 


Francisco. 


The Tacoma refinery is employing a copper-lead sulphide 
ore as raw material; but as a rule the American refineries 
operate upon purer ore, and use as anodes a metal containin 
98 to 99 per cent. copper, with 300 oz. silver and 40 oz. gold 
per ton. The slimes from the vats contain about 40 per cent. 
silver and 2 per cent. gold, with copper, lead, selenium, tel. 
lurium, arsenic and antimony as impurities. The number of 
refineries now operating is 34, eleven of these being located in 
America and the remainder in various parts of Europe and the 
Far East. 

HYPOCHLORITES, 

The only new development of interest during 1906 in соп. 
nection with the production of hypochlorites by electrolysis, is 
the installation by the Borough Council of a plant working on 
the Hermite system in Poplar for the manufacture of a disin- 
fecting solution. The Paper read recently by Mr. Biggs upon 
this plant before the Faraday Society, and the discussion upon 
it, were reported in The Electrician of November 23, 1906, 
and it is unnecessary to devote further space to the subject in 
this review. The fact may be recorded, however, that the 
city authorities of Philadelphia have had a similar plant at 
work for some years, and that the experience obtained in its 
operation has caused them to dismantle it during the past 
year. Time will show whether the Poplar plant will prove 
more successful from a pecuniary standpoint. 


TRON AND STEEL. 

The author is dealing very fully with the electric furnace 
methods of iron and steel production in a series of articles now 
appearing in The Electrician, and readers interested in this 
branch of electro-metallurgy are referred to these articles for 
information as to the progress during 1906. 


FERRO-ALLOY. 

The production of ferrochrome, ferro-silicon and other 
alloys of iron with the metals manganese, tungsten, molyb- 
denum and vanadium by electric furnace methods or by the 
“ thermite " process, has developed in recent years into a very 
important branch of electro-metallurgical industry. | 

The chief development of this industry has occurred ir. 
France, where many of the works erected for carbide produc- 
tion are devoting their power to the manufacture of ferro- 
silicon and ferro chrome, the two alloys in greatest demand. 
As regards the utilisation of these alloys, the combinations of 
iron with chromium, manganese, tungsten, molybdenum aud 
vanadium are employed for introducing these various metals 
into steel, it being found that a more homogeneous ingot is 
obtained when the foreign metal is introduced in the steel in 

m of a ferro-alloy. | | 
eoo Min is 8 for adding to cast iron just before 
pouring, a gain of 15 per cent. in strength accompanied by a 
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somewhat larger gain in ductility and softness being found in 
cast-iron test bars manufactured in this way. An addition of 
only 0:25 per cent. Si to the iron in the form of ferro-silicon 
produces marked effects upon the mechanical properties of the 
iron. From 1 Ib. to 410. of an alloy containing 50 per cent. 


of silicon are added to 200 lb. of the molten metal. 
NICKEL. 


Electrolytic nickel is being produced by the Hoepfner 
process at Papenburg in Germany, and by the Orford Copper 
Co. in America, while a Canadian company is about to erect 
The Orford 
Copper Co. has only recently taken up the production of elec- 
trolytic nickel, and is reported to be using a “secret ” process, 
The cathodes 
are formed of thin sheets of nickel coated with graphite, 


a nickel-refining works at Sanlt Ste. Marie. 


with nickel chloride solution as electrolyte. 


measuring 3 ft. by 4 ft., and the nickel is electro-deposited upon 
them until they measure }in. in thickness. 


from carbon ; for which reason it is greatly in demand by 
manufacturers of German silver. 


NITROGEN CoMPOUNDS. 
The year 1906 has been one of great activity in connection 


with the industrial development of processes for extracting 
nitrogen from the air, and a large number of works for 


operating either the Birkeland & Eyde or the Frank & Caro 


process have been planned, some of which are now in course of 


erection. The former method is based upon the use of the 


high temperature of the electric arc for causing combination 
between the oxygen and nitrogen of the air, the gaseous mix- 


ture of nitrous and nitric oxide being afterwards absorbed 
in milk of lime to form calcium nitrate. 
method is based upon the absorption of nitrogen by calcium 
carbide at a high temperature, a product known as “ Kalk- 
Stickstoff," or calcium cyanamide, being formed. 

The Birkeland and Eyde process was worked out at Notodden, 
in Norway, where a small works, utilising 700 H.P., was 
started in May, 1905. This has recently been enlarged, and 
2,100 H.P. have been devoted to the manufacture here since 
July, 1906. A company has been formed in Christiania to 
exploit the new process in Europe and to take over and enlarge 
the existing works at Notodden. Developments are now in 
hand which will inerease the power available at this place to 
30,000 H.P., and the annual production of calcium nitrate to 
20,000 tons. In Germany the Badische Anilin und Soda 
Fabrik, of Ludwigshafen, are arranging to develop water 
power in the Bavarian Alps for operation of this process, 
while in France, Switzerland and Italy other schemes of a 
similar kind are being pushed forward to completion. 

The Frank and Caro process for the fixation of atmospheric 
nitrogen is being exploited in Switzerland, France and Italy, 
an Italian company, the Societa di Produtti Azotati, of Rome, 
having acquired all the patents relating to this process. A 
works utilising 3,000 H.P. is being erected at Piano dal Orte, 
and if successful it is intended to increase the capacity of 
this plant to 10,000 н.р. The erection of a calcium cyanamide 
works at Notre Dame de Briancon, in France, has alread y been 
referred to under the heading of “ Calcium Carbide.” In Swit- 
zerland the Société Suisse des Produits Azotes, with head offices 
in Geneva, has been floated to carry on the same manufacture. 
It may be remarked that these new methods of obtaining the 
nitrogen of the air, in a form in which it will be available for 
agriculture and for other purposes in the arts and industries 
are certain to come into wide use when the South American 
sources of combined nitrogen are exhausted. But it remains 
to be proved whether they can be worked to yleld a profit 
under the present conditions of the nitrate industry. The 
nitrate of soda deposits of Chili at present supply three-fourths 
of the nitrogen requirements of the world, while the coal-gas 
Industry supplies the remainder. The tapping of a third 
source of supply therefore is likely to lead to a marked fall in 
the selling values of all forms of combined nitrogen. 


SODIUM AND ITS DERIVATIVES. 


The production of metallic sodium by electrolysis of the 
fused hydrate is a small but growing electrolytic industry. 
According to Ashcroft 1,200 tons of sodium are produced 


The average 
purity of the product is 99-5 per cent., and it is quite free 


The Frank & Caro 


annually in America alone by this method of manufacture, 
while the production in this country and in France and 
Germany is probably double this amount. Ashcroft ig now 
erecting a works in Norway for production of the same metal 
by electrolysis of the fused chloride. In this country the 
manufacture is in the hands of the Castner Kellner Alkali Co., 
and it is their intention to make sodium and its derivatives 
the chief products at the new works recently completed at 
Wallsend-on-Tyne. 

The sodium produced is used chiefly for the manufactu, re of 
sodium peroxide and sodium cyanide, and only a compara ively 
small amount finds its way into use in the metallic form. In 
America fused sodium peroxide is now sold under the trade 
name of “ Ozone," and is being used for the generation of pure 
oxygen by the simple addition of water to the fused salt. Its 
use has been suggested for keeping the air of submarines fit for 
respiration during prolonged dives under water. 


TIN. 


There is nothing new to report during 1906 relating to the 
detinning industry, which still appears to be worked with suc- 
cess in Germany and America, though, so far, the attempts to 
introduce it into the United Kingdom have been a failure. 
Hitherto the electrolytic stripping process has only been applied 
successfully to tin-scrap and cuttings, but Goldschmidt, of 
Essen, is now attempting to apply it to the old tin cans and 
boxes found in all city refuse. Goldschmidt’s U.S.A. patent 
No. 804,530, of November, 1905, describes machinery for com- 
pressing and perforating these disused cans and boxes. The 
removal of the grease, solder and enamel is also necessary before 
they can be utilised in the tin stripping vat, but this does not 
pn any serious difficulties, and the question of using this 

ind of material in the vats is one largely of labour costs of 
collecting and preparation. 
ZINC. 

Electro-metallurgists have been striving for years to perfect 
an electro-thermal process by which zinc may be extracted from 
its ores. It is doubtful whether success has yet been attained, 
although several processes are now working upon a small scale 
of operations. In Norway the de Laval furnace is in opera- 
tion, in Italy Ferraris is experimenting with a similar method 
of electro-thermal extraction, while in England the Swinburne- 
Ashcroft chlorinaticn process is at work at Weston Point, near 
Runcorn. 

There is nothing new to record in respect of the development 
of these processes during 1906, and the wasteful retort method 
of zinc extraction still supplies over 95 per cent. of the world’s 
consumption of the metal. As regards the electrolytic or wet 
methods of extraction, the Hoepfner process is, the writer be- 
lieves, still in operation at Hruschau, in Austria, and at the 
Winnington works of Brunner, Mond & Co. in Cheshire, but 
in each case the output of electrolytic zinc is small, and the 
process is not being adopted by other firms. LL 

There is nothing new to report concerning electro-galvanising. 
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IRVESTIGATIONS ON LIGHT STANDARDS AND THE 
PRESENT CONDITION OF THE HIGH-VOLTAGE 
GLOW LAMP.* 


BY CLIFFORD C. PATERSON. 
(Concluded from page 613.) 


Summary.—The author gives an account of investigations carried out 
at the National Physical Laboratory. The first part of the Paper (which we 
gave in abstract in our issue of Jan. 25) deals with standards of light. 
Harcourt’s 10 c.p. pentane standard, the German Hefner and the French 
Carcel standards are described, and the effect of humidity and other atmos- 
pheric conditions upon their accuracy are considered. Life curves of 
Fleming-Ediswan lamps, as secondary standards, are given, and the con- 
ditions for their accurate use are laid down. 

The second part of the Paper (which we gave in abstract in our last 
issue) deals with commercial glow-lamp testing, and draws attention to 
the great variation in candle-power and efficiency of English lamps, as 
compared with results of tests on American lamps. The value of over- 
running tests is also dealt with. The Paper concludes with some remarks 
on the measurement of mean spherical candle-power and a description of 
a voltage regulator. 


COMPARISON BETWEEN NORMAL LIFE TEST AND AN OVERRUNNING 
TEST on Grow Lamps. 


About two years ago a series of tests was carried out at the 
National Physical Laboratory on behalf of one of the Government 
Departments, in order to determine if it is possible by an overrunning 
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As the lamps in question had filaments which varied considerably 
in form, it was found that the watts per mean horizontal candle- 
pone did not form a sufficiently accurate measure of the intrinsic 

rightness of the carbon, and it was deemed desirable to make all 
comparisons on the basis of watts per mean spherical candle-power. 
Polar curves of two of the lamps which differed most in their light 
distribution are given in Fig. 7. 

The curves at normal оре agreed, of course, in showing that 
in a general way the higher efficiency lamp has a more rapid fall in 
candle-power on life test than one of lower efficiency. Slight indi- 
vidual variations, however, may render a comparison between any 
two lamps somewhat misleading. In order, therefore, that such 
variations may not lead to inaccurate conclusions, curves were 
drawn (see Fig. 8) for each make of lamp, connecting percentage 
drop in candle-power after a given number of hours with the watts per 
candle at the beginning of the life of the lamps in that make. Each 
lamp in one make, subjected to the ordinary life test, will thus be 
represented by a dot on one curve and lamps of the same make 
overrun by dots on another curve ; the lamps run at normal voltage 
are shown on the left side of the sheet. The 1,000- hour value for 
each lamp has been taken as a convenient basis for comparison, 
the watts per mean spherical candle-power at the beginning of life 
being plotted as abscisse, against the percentage drop after 1,000 
hours as ordinates. 

The curves on the right side for the overrun lamps have been 
deduced in a similar way, the percentage candle-power drop after 
one hour being plotted as ordinates. One hour was chosen in order 
that in the case of one set of lamps (No. 3) the percentage drop 
may be the same as for the 1,000-hour point on normal run. 
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Fig, 7. —CaNpLE-PowEn DISTRIBUTION Curves кок Loopep FILAMENTS Ѕноміха Extreme DirrERENCES IN THE Ratios or Mean SPHERICAL 
TO Mean HonizoNraL CANDLE-POwER. (In the left hand figure the reduction factor is 0:90 ; in the right hand one it is 0:84.) 


test to predict the percentage drop which lamps would have after а 
given time if run under ordinary conditions. Lamps were ordered 
on а specification which entailed a life test for one hour at 40 per 
cent. increased voltage. 

The specification is a modification of that which Sir William 
Preece adopted at the Post Office for testing the resistance of the 
filament to withstand rupture. His specification was based on an 
exhaustive set of measurements,t from which he found that in the 
case of the better class of lamps which he tested an increse of 70 per 
cent. in the voltage over а period of 2$ minutes did not appreciably 
diminish the candle-power of the lamps; whilst a gradual increase 
of 100 per cent. in the pressure, over three minutes, should not cause 
rupture or failure of any kind. 

Under the first specification mentioned above, samples are taken 
from a consignment of lamps and run for 60 minutes at 40 per cent. 
above the normal voltage. This, in the case of an ordinary glow 
lamp, is equivalent to about 1:8 watts per candle. At the end of 
this test the candle-power must not have fallen more than a given 
amount from its rated value. It was desired to compare various 
sets of lamps tested under these conditions with an exactly similar 
set run on ordinary life test at the rated voltage. 

For the purpose of the test, three different makes of lamp were 
supplied, from which & careful selection was made, in order to 
obtain from each type lamps which matched as regards watts per 
candle. Six from each make were then chosen for the overrunning 
test, and six for the run at normal voltage. 


* Abstract of a Paper read before the Institution of Electrical Engineers. 
T The Electrician, 1896, p. 733. 


If, from the point of view of candle-power drop, the overrunning 
test is to be taken as a guide to the performance of a lamp under 
normal conditions, some definite relations must exist, in the case of 
lamps by different makers, between those run on life test at normal 
pressure and those which are overrun. For instance, it will be seen 
that in make No. 3 (Fig. 8) à 4 5 watt per mean spherical candle- 
power lamp gives a 24 per cent. candle-power drop, either when 
run for 1,000 hours at 100 volts or for one hour at 140 volts. The 
other lamps would, therefore, be expected to show a similar equality 
in this respect This, however, is not the case, as may be seen 
from the following table, in which percentages are obtained from 


the curves :— 
Table VI. 


Percentage drop in Percentage drop of 
Initial watts Make of 1 c. p. on life at nor- , € p. on life at 40 
per M. S. C. P. ooh RIP: | mal volts at 1,000 per cent. increased 


hours. volts after 1 hour. 
No. Per cent. Per cent. 
1 22 20 
50 Í 2 l 13 11 
| 3 | 12 16 
1 | 33 29 
| 18 
. | 4 21 
ix | 3 | 24 24 
\ 44 38 
| 1 20 16 
( 3 | 36 | 32 
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From these figures it may be seen that not only does the fall of 
candle-power in the two tests disagree in different types of lamps, 
but that the slope of the curves is different for the same make of 
lamp, so that equality in candle-power drop in the case of a low- 
efficiency lamp may be consistent with a difference of 40 per cent. 
for one of higher efficiency. Hence, from the point of view of 
maintenance of candle-power, a 40 per cent. overrunning test on & 
lamp cannot be regarded as a certain guide to its behaviour at 
normal voltage. 

This conclusion only applies to such an excessive overrunning as 
40 per cent. in volts, corresponding to about 1-8 watts per candle. 

It is quite possible that a life test at 2:5 watts per candle would 
give results so nearly consistent that all life tests could be run at 
this figure, enabling the length of the test to be curtailed from 400 
hours to about 120 hours. It is hoped that a-series of tests may be 
undertaken in the near future to prove whether this is possible, 
and what agreement may be erpected between different makes of 
lamps in this respect. 


MEASUREMENT OF MEAN SPHERICAL CANDLE-POWER. 


For the measurement of mean spherical candle-power in the 
tests described, there was no apparatus at the laboratory for 
taking spherical candle-power observations in one reading, and 
it was at first found necessary to use a point by point method. The 
lamp is supposed fixed at the centre of a sphere, and the surface of 
the latter is divided up into zones by 18 equidistant parallel 
planes at right angles to the vertical axis of the lamp. "These planes 
will form parallels of latitude on the surface of the sphere. Eighteen 
candle-power observations were made at intervals of 20 deg. round 


(1) Normal Life Test. 
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each of these circles, comprising in all 824 readings for each lamp. 


If the average for each zone is plotted in a polar diagram the mean 


e laborious nature of the candle-power measurements in these 
tests led the author to try the accuracy, by actual measurement, of 
P 17700 for determining mean spherical candle-power originated 

y Mr. Alex. Russell, “ who was the first to point out that by selecting 
the cee angles in the vertical plane the accuracy of the result 
2 d not be appreciably diminished if the sphere be conaidered 

vided up into considerably fewer than 18 zones, thus greatly 

of observations necessary. 

D two cases examined it was found that the error introduced by 

taking 4 Instead of 20 readings is only 2 per cent., and by taking 6 
Instead of 20 is only 1 per cent. 

The above test could have been shortened without appreciably 
affecting its accuracy by rotating the lamp and measuring what may 
be called the conical candle-power of the lamp in various directions. 
We may define the mean “ conical " candle-power at an angle 6, as 
the mean candle-power in a direction making an angle, 0, with the 
equatorial plane of the lamp. If readings had been taken at angles 


** Mean Horizontal and M i ; 
E. E., Vol. XXXIL, p. 661. OPberical Candle-power.” Jour, Inst. 
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of 9:6, 80, 56:4 deg. above and below the equatorial plane of the lamp, 
the mean of the six readings would have given the mean spherical 
candle-power with an inaccuracy of about 1 per cent. This is the 
prineiple used inthe Russell-Leonard integrating photometer.* Mr. 
L. W. Wildet has made the ingenious suggestion of measuring the 
candle-po ver in directions in the vertical plane, making equal 
augles with one another and multiplying the candle-power in the 
various directions by certain factors before taking the mean value. 
This method, however, like the Rousseau method, entails spendi 
an equal time in taking measurements near the pole and near the 
equator. The Russell method of increasing the number of readi 

as the equatorial zone is approached is preferable from the theo- 
retical point of view, and the arithmetic is simpler. It should be 
noted, when employing this method, that in taking six readings at 
the angles indicated, no light is considered lost through the presence 
of the lamp socket, which actually cuts off a certain amount of light. 
The method assumes that the distribution curve is the same at the 
socket end as at the tip end of the lamp. If the mean spherical 
candle-power of the lamp as a whole is required, the ratio by this 
method will be slightly high. If, however, it is desired to obtain a 
measure of the intrinsic brightness of the filament the Russell 
method will give more accurate results. 


VoLTAGE REGULATOR. 


A voltage regulator for life tests has been in use for the last three 
years at the National Physical Laboratory. It consists of three 
parts :— 

(1 A primary alternating-current relay actuating by means 
of Leclanché cells; (2) A second relay. This starts (8) a small 


(1) Overrunning Test. 
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motor either forwards or backwards which drives а drum of 
resistance wire, rotating under a sliding contact brush. The auto- 
matic adjustment of this resistance, which is in series with the 
generator field, raises or lowers the voltage so as to, keep it 
constant. Е 

The first relay is built up in the same way as a Siemens dynamo- 
meter, with two coils at right angles to each other. These are 
connected in series with a resistance and put across the alternating- 
currrent voltage which is to be regulated. 

The movable coil is suspended by a silk fibre and controlled by a 
coiled spring. It has a long arm attached to it, and if the torsion 
on the spring is correctly adjusted this arm floats midway between 
two stops when the voltage is normal. If the voltage is too high or 
too low, contact is made on one side or the other, and current passes 
from the Leclanché cells to actuate the second relay. | 
_ The arrangement was found very unsensitive and unreliable in 
its working when the pressure between the arm and stops alone 
was used for maki g contact. The device was, therefore, resorted 
to of using & long fine steel-wire rocker, actuated by the arm, and 
dipping either side into mercury cups according as the vo age 
was above or below normal. Thig improved the sensitive 


A Blondel,  Mesophotometers and Lumenmeters ” (Soo. Int. des 
Elect., Bull. 4, 1904, or Science Abstracts, Vol. VIII. B, p. 223). 
T The Electrician, Vol. LV., p. 936, 1905. 
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of the apparatus, but due to the reluctance of the steel rocker 
to leave the mercury the arrangement still had a tendency to 
"hunt." This was due to the fact that the main voltage on the 
relay had to be raised or lowered by the small amount necessary to 
produce, at the end of the arm, sufficient force to pull the rocker 
out of the mercury. 

The trouble was remedied by permanently magnetising the steel- 
wire rocker, and having iron rings round the cups, these rings 
being electromagnets excited by the ourrent from the Leclanchés. 


DISCUSSION. 


Dr. J. A. FLEMING, in opening the discussion, said he was much 
interested in noting the results which Mr. Paterson had obtained in con- 
nection with matters to which he had himself given some little thought. 
In the first place, Mr. Paterson had made a very thorough examination 
of the difficulties and peculiarities of existing flame standards, confirming 
the statements that he, Dr. Fleming, had made at the Institution four 
years ago as to the great effect of moistare, vitiated atmosphere and mode 
of usage on the light emitted by the pentane and amyl acetate and other 
flames, and Mr. Paterson was able to give numerical data and correcting 
formule more complete than those ће, the speaker, was able to furnish 
at the time referred to. Even when the atmospheric condition was care- 
fully noted and corrections applied he had found that there remained a 
difficulty with regard to the exact position of the top of the flame. On 
examination the pentane flame was seen to be not sharp and square, but 
to end in little tongues of flame continually dancing up and down, and 
apart from great experience and constant attention one could not adjust 
it to the right height, and although this part of the flame did not send 
out light to the photometer it influenced that which did and affected the 
light of the lamp. It was in the attempt to overcome these difficulties 
that he was led to propose the use of the large bulb incandescent lamp 
standards, which Mr. Paterson had also carefully examined. He still 
maintained, in spite of some contradiction, his opinion as to the value of 
the large glass bulb, which, he believed, he was the first to suggest. The 
lose in light of an incandescent lamp with age was very nearly all due to 
the obscuration of the glass, and it stood to reason that the larger the 
glass surface and the farther it was from the filament the less would be 
that obscuration for & given use. In the nezt place, he believed that in 
the large-bulb carbon fiiament lamp (provided it was properly made and 
aged to begin with) they had a far more perfect means of providing a 
standard of light than any flame standard yet made. There were no cor- 
rections to apply for atmospheric conditions. All that had to be done was 
to pass through the lamp a known measured current. He was glad to see 
that Mr. Paterson had invariably used soldered leads to these lamps, as 
the use of caps, though convenient, might lead to errors. The manu- 
facturing difficulty was that of securing uniformity in the structure of the 
carbon filaments used for making the lamps. The result he had aimed at 
was to secure that after the first small rise of candle-power the emission 
of light for a constant current should be as nearly as possible constant for 
several hundred hours. Theslight initial rise in 8 was due to 
a slow annealing of the carbon by which its resistance was reduced so 
that it took more current at constant volts, and therefore gave more light. 
In his (the speaker's) Paper on photometry he specified that the filaments 
should be run in ordinary bulbs for about 50 hours at 5 per cent. above 
their marked voltage, and then those which showed no defects should be 
cut out and remounted in the large clear bulbs. It might, perhaps, be 
best to specify this preliminary ageing, not by a fixed number of hours of 
running, but up to such a time as the candle-power showed no sign of 
increasing. If a certificate to this effect were furnished with each lamp by 
the manufacturer, it would be a guarantee against the sending out of lamps 
as photometric standards which had not received sufficient preliminary 
ageing. He found by inquiry that the large-bulb Fleming-Ediswan lamps 
which Mr. Paterson had'tested were run at the factory for 50 hours as specified, 
before they were sent to him. It was evident, however, that it was not 
sufficient to specify a hard-and-fast number of hours for the ageing of a 
photometric lamp. He was inclined to think that it should be run at 
least 100 hours, and photometric measurements taken every 24 hours. If, 
then, four such observations should show that the initial rise in candle- 
power had clearly ceased, the lamp might be sent out with the manufac- 
turer’s certificate to this effect, a photometric certificate being then ob- 
tained from some standardising laboratory. If, however, the result, say, 
of four days’ running went to show that the candle-power was continually 
increasing, then the lamp should not be sent out, or, if it was sent out, 
the fact should bestated. Nevertheless, even taking the very worst case, it 
was easy to see that a lamp of this kind, once certified in some way as to 
its actual candle-power, afforded a far better means of conveying to 
another place or reproducing a known candle-power than by the employ- 
ment of a flame standard. If such a photometric standard was used, 
simply setting the photometer in the way he had specified, such setting 
occupying 10 minutes or so, we could use the lamp 500 or 600 times 
before its total burning will have amounted to 100 hours of use. Taking, 
then, the worst lamp of the batch tested by Mr. Paterson—viz., the 
Fleming.Ediswan standard lamp No. 11.—its change in candle-power 
in the neighbourhood of 13 candles was about } c.p. per 100 hours, 
in other words, 2 per cent., hence the user of such a lamp could employ 
it at least a couple of hundred times as a standard before ita actual 
value altered 1 per cent. On the other hand, the best lamp 
(No. 15) could be employed 1,000 or 1,500 times before the candle. 
power altered by much less than 1 per cent., apart altogether from 
any personal errors in the procesz of making the measurements, He 
would, however, incidentally like to ask the question how the cindle- 
Powers of these large-bulb lamps were determined during the progress of 
their life? Were they measured against a pentane standard, or were they 
measured against other large-bulb standards which were used only 


occasionally? In the next place he would like to refer to the question 
of the ratio between the Hefner unit and the pentane unit. Mr. Paterson 
gave this ratio as 0:914 in other words, Hefner unit=0°914 x pentane 
unit. In order to determine this ratio, in July last Mr. Clinton had 
taken three of the large-bulb Pender Laboratory standards to Berlin and 
had them tested at the Reichsanstalt at 95:9 volts, corresponding to our 
96 volts, to allow for the difference betwten the Berlin and British values 
of the Clark oell. The same lamps were sent 10 days later to Mr. 
Paterson, who kindly measured them at the National Physical Laboratory 
at 96 volte, and these measurements gave the ratios respectively as 0:888, 
0-882 and 0:885. The ratio was therefore about 8 per cent. less than 
0:914. If we took the factor 0:914 for converting Hefner to pentane units, 
then the Berlin measurements of these lamps were 8 per cent. greater 
than the National Physical Laboratory measurements. Mr. Olinton 
had again measured there lamps a day or two ago against one of the 
Pender Laboratory standards, with the same resulte. He would like to 
ask Mr. Paterson if he could throw any light for the reason for this large 
difference in the ratio Hefner-unit/pentane-unit foond by them both. 
As regards the demand for & high-voltage photometric standard, Mr. 
Paterson's curves showed that there was much greater difficulty in 
meetingit. He could not see why the low-voltage lamp could not always 
be used, employing a resistance in series, provided the candle-power was 
determined by the current and not by the volts. 

Mr. C. J. ROBERTSON said the Paper was valuable as showing the 
care and precaution necessary in making anything like a fair comparison 
of various batches of glow lamps. As to the flame standards mentioned 
in Mr. Paterson’s Paper, none of these were likely to become of general 
use by engineers for specification purposes, but only as standards of 
reference, as there were so many corrections required by the best of them. 
With regard to the specification just issued by the Engineering Standards 
committee, as long as circuits were so variable, a standard specification 
would do no more than give us a theoretically better batch of lamps. 
Before the specification could be of general use there must also be a 
standardisation of average and extreme pressures, во that in any case it 
could be at least seen whether the 400 or the 800 hour lamp of the 
standard specification would be the most suitable for a given circuit. 
As to life testing, the Robertson Lamp Co. had tried to cut down the 
period of running so that lamps were overrun by a certain percentage, 
but the results with various makes of lamps showed the same as men- 
tioned by Mr. Paterson—that there was no reliability in ап overrunning 
test in comparison with normal running tests az individual lamps gave 
varying results. He agreed with Mr. Paterson that to compare the 
quality ot different lampe they must be run at the same efficiency in 
watts per mean spherical candle-power, or if the factor for mean hori- 
zontal was known, then in watts per mean horizontal candle.power. The 
objections to comparative tests at fixed voltage or fixed candle-power 
were fully enumerated in the Paper, but the purchaser would expeot to get 
lamps suitable for the nominal voltage of his current, and would naturally 
want to know their life behaviour at that voltage. With regard to carbon 
as a material for filaments, he thought that the ultimate possibilities 
had by no means been exhausted, for one had to remember that 
the volatilising temperature of carbon was twice as high as that of 
the newer metals being tried, that its specific resistance was much higher 
and was to a certain extent controllable between the non-conductive 
lampblack stage to the highly conductive graphite stage and thence 
onward to & second non-conductive stage as they approached nearer the 
state of the diamond. 

Mr. LANCELOT W. WILD drew attention to the effect of the height 
of the testing room on the value of the flame standards by affecting the 
chimney draught. He had found 44 per cent. difference between the 
results obtained in his laboratory and those obtained at Bushy House. 
This may have been due to this cause, or else & difference in the amount 
of available oxygen in the air. It was not due to humidity or barometric 
pressure as these were allowed for. Hastening the ageing of secondary 
standards by overrunning, left the lamps in a very inconstant state for a 
time, although ultimately they settled down to a constant condition. He 
did all his ageing of lumps now on the normal voltage. He preferred to 
rste lamps by their maximum horizontal candle-power in calculating 
reduction factors. Taking maximum horizontal candle-power instead of 
the mean, he found that the reduction factor only varied from 0:805 to 
0:825 in over 90 tests. One per cent. in the final measurement of candle- 
power will produce 10 per cent, error in the life of the lamp. Не con- 
sidered the best method was to run a test for 500 hours, and to take the 
average of a number of readings taken during the test. Lamps with 
reduction factors of 0:8 and 0:9 gave the same life when taking the mean 
spherical candle-power, but by taking the mean horizontal candle-power 
a lamp having a reduction factor of 0:9 would have only 30 per cent. of 
the useful life of one having a reduction factor of 0:8. This was calculated 
from the curve (given in The Electrician, p. 613). Why should we not when 
testing samples only test the mean spherical candle-power? Thiscan be 
done in six measurements if the lamp be rotated on its axis and tilted in 
six different positions. Р 

Mr. ALEXANDER RUSSELL said the author had dealt with the 
importance of the measurement of the spherical candle-power of glow 
lamps, and this was undoubtedly what was wanted. Dr. Fleming, in а 
Paper about two years ago, had suggested that the reduction factor should 
be quoted for carbon filament lamps, and it certainly appeared from 
Mr. Paterson's figures that the idea was a good one. Sufficient 
accuracy as to the redaction factor of carbon lamps could be obtained by 
the aid of two measurements. He had worked outa formula which сате 
the ratio of mean spherical candle-power to the meau horizontal candle- 
power. This formula was as follows :— 


Reduction factor = 0:785 + 0°11 mean horizontal c.p. 


which gave the reduction factor fairly accurately. 


vertical c.p. 
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Mr. H. T. HARRISON said he had had a great deal to do with flame 
standards, and did not want to have any more. They were most difficult 
to work with; in fact, one could hardly breathe in the room whilst tests 
were going on. The use of the incandescent lamp was much more satis- 
factory, and was more useful as providing a standard of light which could 
be defined and worked to under ordinary conditions. As to the manu- 
facture of lamps, he was of opinion thai in & short time they would be 
able to produce a metallic filament lamp that would provide a given light 
for a given amount of current passed through a filament of stated length 
and area. As to tests of lamps by overrunning, the value of these was in 
the saving of time. If it was desired to find out which was the best type 
of lamp out of large batch, and there was no time to run through the 
ordinary life test, by overrunning for an hour an opinion could un- 
doubtedly be obtained as to what the lamps were capable of doing. It 
was interesting to note in Table VI. in Mr. Paterson’s Paper that 
whether the lamps were run three weeks or one hour practically the same 
cenclusion was arrived at. He believed to a large extent in this method 
of testing lamps by overrunning for a short time. 


[We hope to give the conclusion of this discussion next week.—Ep. E.] 
——A————— 
SUCTION GAS ENGINES AND GAS PLANTS.* 


BY H. CAMPBELL. 


Summary.—In this Paper the author gives the costs of running gas 
engines in generating stations, and compares the results with those 
obtainable by steam plant. Stress is laid on the low costs obtained with 
suction gas, and the cost is compared with that of the electric drive. 


It is not my intention in this Paper to deal with either the origin 
or development of the gas engine or suction gas plant, but to deal 
solely with their modern aspect and the present condition of both as 
they exist to-day. The development in the manufacture of large 
gas engines has been great, and will, in my opinion, be still greater 
in the future, but I believe that the introduction of the suction gas 
plant is causing, aud will cause in the near future, a greater revolu- 
tion in ideas and practice about motive power than has occurred, 
or will occur, in connection with the development of large gas engines, 
which are mainly used at the present time in conjunction with blast 
furnace gas. The very high economy, extreme simplicity, cleanliness, 
and the small amount of space it occupies, are sufficient to commend 
the suction gas plant to power users and to engineers. 

In a Paper which I read before the Institution of Electrical 
Engineers at the University, Leeds, just two years ago, I gave 
there the actual capital costs and the actual working costs of a 
steam. driven and a gas-driven station, both stations being of exactly 
the same size and capacity, and under the same management, so 
that each afforded a fair comparative test as to the economy of 
each system of working. "These stations are situated at Guernsey, 
and since 1908 the gas-engine and steam-engine stations have been 
worked separately. 

I give you in the table below the working costs of each of these 
stations for the vear 1905, from which you will see that there is 
practically 45 per cent. economy in the working of the gas.driven 
station over that of the steam. driven station. : 


Table I.—Guernsey Steam and Gas-driven Electric Station. 
Costs of Working, 1905. 


| 


Steam plant.| Gas plant. 
Lighting load.| Power load. 
— Per unit Per unit 
generated. generated. 
JJ te зы, cc 
Coal, including steam pumps, air pump, | 
forced draught at steam station 0:436d 0-200d 
Oil, waste, water, stores i que 0-0874. 0-049 
LL / ia karin 0:214d. 0:133 
эуез ао of attendance to run | 
Plant when necessary, рег day .... 
Repairs buildings, machinery, trans- ч 1 
formers, mains, accumulators . 0˙250d 0:123d 
Total works costs............ | i : 
8 . 0¹ 937d. 0:498d, 
Units generated .....‚......... 5 4 
Average Per cent. of full load at which acl SPON 
engines were loaded during the time of | 
running _....; EET | 6847 8637 
Coal used per unit generated. 4 9710. 22115 
Price of coal in bunkers— washed anthra- | 
cite peas used at each station ........ 16s. 2d. 15s. 6d. 


— — „„ — — m —— — — — . — 
My firm have installed at Broxburn a suction gas engine and 


gas plant for the electric lighting of that district, and, after com- 
pletion, tests were made on behalf of the local authority by their 


* Paper read before the Leeds Local Section of the Institution of Elec- 


trical Engineers, January 24th. Abbreviated. 
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consulting engineer and the engineer in charge of the station. The 
results which were obtained by these gentlemen are given in the 
table below :— 


Table П.— Ене! Cost of 80 b. h. p. Gas Engine at Broxburn 
Electric Power Station. 


Engine developing ............................ 79:24 B. E. p 
Duration of test rn nn . . . 6°75 hours 
Total fuel сопвотей .......................... 405 lb. 

Total units депега{ей...................... es. 876 

Fuel consumed per kilowatt-hour ........ ss 1:07 lb 

Cost per kilowatt-hour ........... F 0°064. 

Fuel consumed per brake horse-power per hour 0°75 lb. 

Cost per brake horse-power per hour ............ 0-054. 

Cost of anthracite coalin bunker 11s. 6d. per ton 
Cost of 20 B. H. p. per hour жекке каз Od. 


Lest this table of cost should be considered to be too favourable 
for the suction plant, either because of the load which the engine 
carried throughout the test, or that the test itself was too short, I 
have obtained from the engineer the results during an ordinary 
month's working and which are as follows :— 

Table III.— Cost of Working Broxburn Electric Power Station for 

October, 1906. 
29 Working Duys. 


Total fuel consumed ................. ........ 6 tons 13 ct. 
Total units generated.................. . 6,917 
Duration of run per day................ . . ꝗ q. 73 hours 
Units generated per дау ...................... 231 
Consumption of fuel per houu “rr 69 lb 
Units generated per hou ee. 33 
Consumption of fuel per brake horse. power- hour.. 1°25 lb 
Cost of fuel per brake horse-power-hour.......... 0°08d. 
Consumption of fuel per unit .................. 2°09 lb. 
Cost of fuel per unit . 01384. 
Consumption of oil for 29 working days ...... .. 10 gallons 
Cost of oil per gallon............ e 2s. 3d. 
Cost of 20 R. H.. per hour e ..... 60d. 
Cost of fuel in bunker e 128. per ton 


The producer was simply shut down at the end of the day's run 
and started up the following day after the gas generator fire bars 
were first cleared of any ash, the generator fire being clinkered once 
a week. 

Considering that the gas plant was standing 163 hours out of the 
24 doing nothing, and that the above figures include all the stand-by 
losses, and that the engine was working only at about half load, I 
think it can be said it is a remarkable result that under such con- 
ditions the fuel consumed does not cost more than 0:084. per brake 
horse. power per hour, and that 20 B. k. p. per hour can be secured 
for a little over 14d. 


Table IV.— Cost of Working for One Month Three Gas Engines, each 

. driving 50 kw. Sets from one Suction Gas (Plant. ! Engines used | for 
highly fluctuating load consisting of Cranes, Planing Machines, 
Foundry Blower and Electric Shunting! Locomotive at the Works of 
Messrs. Werner & Pfleiderer, Peterborough. 


Coke consumed, 22} tons at 128. 6d. ............ £13 18 2 
Water consumed, 88,000 gallons, 6d. per 1,000 .. 2 4 5 
hj mec “ 16 15 4 
GGG бир Ке See ar WERE US RR nda e ania 1 13 6 
Düngrle Ooae and pak fas 015 0 
Scrubber and purifier renewals ................ 0 5 6 
Interest and depreciation ...... l— m 22 10 0 

£58 111 
Total output ............................... . 14,257 B.T.U. 
Cost per unit ............ C 0°97d. 
Coke per horse-power-hour .................... 2°22 lb 
Average load ....................‚........... 44:7 kw 

otal running hours 319 


e T 2-9d. 

Table V.—Comparative Cost of Working u Gus Engine and Electric 
Motor driving Blower for Cupola Furnace at the Works of Messrs. 
Croft & Perkins, Bradford. 

Cost of Working, 1901. 


Town gas per 1,000 cubic ft. 2e, 6d. 


оесовоовооовоо ое о e.. 


5 4˙16d. 

Since the year 1901 the Bradford Corporation have altered their 
charges for electricity and put some upon a sliding scale. At the 
zame time the cost of gas was reduced, and it is interesting to show 
how these altered factors affect the cost of production as given in the 
table below :— 


Cost of Working, 1906. 


Town gas per 1,000 cubic ft. ....,........... .. 28,184. . 
Cost of electricity gg... 2d. per unit. 
Consumption of town gas per ton of melted metal 80 cubic ft. 
Cost of town gas per ton of melted metal ........ 2d. 
Consumption of B.T. units per ton of melted metal 4°16. 

Cost of electricity per ton of melted metal ...... 832d. 
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The gas and electricity were supplied by the Bradford Corporation. 
In the foregoing costs of working I have given you the actual 
éveryday working costs, these having been supplied to me by the 
users themselves, and I wish to detail some features connected 
with some of the items, so as to show you more fully how these 
items are made up, and also to make a comparison in some instances 
with steam boilers. 


· Stand-by Losses.— When a suction gas plant is shut down after 
a day’s work, the usual method is to open the waste pipe cock and 
ashpit door and so allow a draught of air to pass through the gene- 
rator to keep the fire alight. The stand-by loss is the amount of 
fuel consumed between shutting down at night and starting up to 
work next morning. . 

Mr. Dowson, in his recent book on Producer Gas," gives some 

figures for the stand-by losses of gas plants and steam boilers. 
Taking the average for a number of steam boilers of about 400 н.р. 
the coal consumed per hour whilst standing was 71:51. (extreme 
figures 141b. and 180 Ib. per hour), as against an average of 3°5 lb. 
per hour for a number of producers of about 250 н.р. The enormous 
difference and saving in stand-by losses in the suction-gas plant as 
compared with the steam boiler is explained by the fact that for a 
given horse-power the gas producer is much smaller and has far less 
radiating surface than the boiler. Is has no water to be heated, and 
it can be worked up to its maximum production in about 15 minutes 
after standing almost any length of time. With a boiler there is 
usually a large amount of external brickwork to be heated, and 
there is a considerable quantity of water. When the boiler is stand- 
ing the water and the brickwork lose heat, and not only more time, 
but more fuel, is required to make up this loss than 1n the case of 
the gas producer. 
.. The heat efficiency of a good boiler is no doubt high when it is 
working at nearly its full capacity, but the reverse is the case when 
M is standing, and in factories and electric lighting and power 
stations, where the plant is usually standing a long time, this question 
is deserving of close attention. 


Water Consumption.— Water consumption is an item of cost in 
a. suction-gas plant, and it is used for two purposes—viz., (1) for 
converting into steam for the production of gas, and (2) for cleaning 
and cooling the gas after manufacture. From actual experience 
‘with. various sizes of suction plants, I have found that the total 
consumption for both these items is from 1j to 2 gallons per brake 
horse-power per hour. If water be scarce or costly special arrange- 
ments can be made for cleaning and cooling the gas, whereby the 
amount of water used can be reduced. 

Repairs and Renewals.— With reference to this source of expendi- 
ture, the suction plant requires little upkeep. In Table IV. you will 
see that the actual cost of these for scrubber and purifier renewals 
with a plant driving three 50 kw. gas engines amounted to бв. ба, 
for one month. 

From a varied experience I should say that the cost of upkeep 
should not exceed, in a well-designed and constructed plant, the 
following amounts per annum :— 


Table VI. 
50 B.H.P. ....:....... £3 0 0 250вн.............. £8 0 0 
S РУТУРРРУРУ 310 0800  ....... e. 10 0 0 
100. 4 * 4 005/00 %%% 12 10 0 
L60 a. ĩ esu 5.0 0:500 , ............ 15 0 0 
2005 у. осони 610 0. 


I may say that the only items which can wear out are the bottom 
fire grate and the brick lining of the gas generator. 

To conclude this section of my Paper it may be interesting to you 
to know roughly what saving in fuel is effected by the substitution 
of suction gas for town gas, and this is shown approximately in the 


table belów ;— 
Table VII. 
Gas at 1e. 4d. per thousand cubic feet, saving 50% 
18. 9d. 60% 


" » » » УД 
77 28. 0d. э? 39 1? 660% 
n 29, 6d. 9? LA 19 70%, 
„ Zs. Od. ” » „ 15% 


These figures give the saving in fuel alone, and while they are 
approximate, yet the percentage of saving has been borne out by 
actual experience of many plante. 

-I now come to the design and construction of the suction-gas 
plant, and for the purpose of illustration I have selected one of my 
firm's standard plants of 100 B R. p. Pes 

The plant consists of three main pieces, the gas generator and 
two coke scrubbers. 

The gas generator is made of steel plates so as to provide for the 
expansion and contraction of the shell. It is lined in a very sub- 
stantial manner with fireclay or silica bricks, the latter kind being 
the more durable. The base of the generator is formed to make the 
ashpit and fire grate, andis of cast iron. This material is preferred 
to steel plates, as it resists any internal and external corrosion which 
is likely to take place much better than a thin plate would do. 

The vaporiser for raising the necessary steam for the gas making 
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is mounted on the top of the generator, and it also is made of cast- 
iron. It is corrugated in cross-sectional form, it being made in this 
manner, not only to provide for expansion and contraction, but also 
to secure a much larger heating surface than would be otherwise 
obtainable. 

The gas passing from the generator is taken down through 8 
double-crossed ribbed pipe termed the superheater, which serves a 
double purpose—viz., that of cooling thenewly-made gas and heating 
the ingoing charge of air and steam. This is accomplished by pass. 
ing the air and steam down the internal portion of the pipe, whilé 
the newly-made and hot gases pass down one side and up the other 
side of the outer pipe. 

The gas passes from the superheater to the two coke scrubbers 
where the gas is both cleaned and cooled. It is first caused to pass 
through & water seal at the bottom of No. 1 scrubber, and in doing: 
80 the heavier particles of dust and tarry matter are thrown down. 
The gas rises up through the coke and at the same time cold water 
from the sprayer at the top of the scrubber passes downwards 
through the coke and so the gas is cleaned and cooled. | 

From No. 1 scrubber the gas is passed to No. 2 scrubber, where a 
similar action takes place; it finally leaves No. 2 scrubber and is 
passed from thence to the gas box, which is usually placed as near 
to the engine as possible, and from which the engine draws its 
supply of gas. 

The essential points to be noticed about a suction plant may be 
summed up as follows :— 

1. The gas generator body should not be made of cast iron, but 
of steel plate, as if made of the former metal it would sooner or later 
crack owing to the expansion and contraction which goes on, and 
when once an air leak takes place, either in the generator body or 
fire-brick lining, no gas can be satisfactorily manufactured, as it is 
essential that atmospheric air should be totally excluded from the 
generator except that passing through the proper channel. 

2. The base of the generator should be made of cast iron so ag 
to resist corrosion. 

8. The lining of the generator should be of a very substantial 
character. The bricks, whether of fireclay or silica, in a 100 B. k. p. 
plant should not be less than 8 in. thick, and a sand packing should 

e allowed for between the bricks and the outer shell of steel plate. 

4. The bases of the coke scrubbers should be made of cast iron, 
and not of steel plate, as internal corrosion may in the course of 
three or four years destroy the } in. or jc in. plate, of which these 
are usually made, but with а cast-iron base the scrubbers will with- 
stand any corrosion which is likely to occurr for au indefinite period. 

5. The capacity of the generator should be amply large enough 
to allow for a wide margin in the quality of the fuel consumed, and 
to reduce the amountpf attendance required for feeding and clinker- 
ing the generator. Several makers are foolishly cutting down the 
dimensions of their generators for the purpose of economy in manu- 
facture, and in doing so they are limiting themselves and their 
users to only the best quality of fuel, and rendering it extremely 
difficult for the maximum power to be obtained for any lengthened 
period without having trouble caused by clinkering or choking up 
of the plant by clinker or ash. 

6. The capacity of the coke scrubbers for any size of plant should 
be such that it can be run six days per week for 12 months without 
the coke requiring to be renewed. I have known plants where the 


| соке had to be renewed once a month, otherwise the scrubber 


became choked up and gas could not be passed through it. 

Several objections have been raised to the use of suction gas 
plants. It is alleged that :— 

1. Owing to the impurity of the gas the wear and tear on the 
engines is heavy and that the cost of cleaning the engine is great. 

. The amount of lubricating oil used in a suction gas engine is 

excessive. 

8. The gas generated is poisonous, and owing to it not rper! 
а pungent smell, such as lighting gas, an escape is not noticed unt 
harm is done. | 

4. That the effluent from the coke scrubber is noxious and causes 
а nuisance. 


І reply to these objections as follows : — | 

1. The impurity of suction gas is no greater than any otner form 
of producer gas used as motive power, and my experienee of it for 
several years proves that there is no additional wear and fear in the 
engine through its use. As to the amount of cleaning required 
with suction gas, this depends entirely upon the capacity and 
efficiency of ihe arrangements used for cleaning the gas before 1t is 
admitted to the engine. If these are ample and well designed the 
engine valves should not require cleaning oftener than once a 
month, and the piston and cylinder once in six months. 

2, The amount of lubricating oil used is no greater than if the 
engine worked on lighting gas. I may say that considerable im- 
provements have been effected recently in the lubrication of gas 
engines whereby the quantity is considerably reduced. The adop- 
tion of ring lubrication to the crankshaft, camshaft and outet 
bearings, and the adoption of forced lubrication to the piston and 
cyclinder has minimised the consumption very greatly. 3 
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8. Like all producer gases, whether used for furnace, boiler or 
es, suction gas is poisonous and non-odorous, 
t is working slightly below atmospheric pres- 
The only time that 
gas escapes from any part of the plant is when it is being started to 
work, and then the gas is blown to waste through a properly ar- 


motive power p 
but as the whole p 8. 
sure, there is no possibility of escape of gas. 


ranged chimney or waste pipe. 


nder certain rare circumstances there is also a possibility of 
leakage of gas when the attendant is clinkering the generator, such 
88 when the fire has burnt hollow and there remains in the hollow 
part a quantity of gas, so that when the attendant breaks through 
the clinker this gas escapes to the atmosphere. I only know of one 
case of '* poisoning and one case of “ gassing,” and in both cases 


carelessness in observing the necessary precautions was the cause. 
4. With re 


analysed by an ex 


the water into a sewer. 


Further experience has shown since this report was made that 
no detrimental effect has been caused by the effluent water in either 


sewers or streams. 


For continuous working with а suction plant it is always neces- 
sary that the gas generator should be in duplicate—1.c., two gas 
| The plant is worked 
with one generator at & time and for so long as it can be run with- 
out requiring to be clinkered. Before it is shut down for clinkering 
the duplicate generator id set going, and for a few minutes both 
generators are opened to the engine, when after that the used gene- 
rator is closed down for clinkering, and it in its turn is got ready 


generators with one set of coke scrubbers. 


for the next run. 


The author concludes by giving an account of the respective ad- 
vantages of two-cycle and four-cycle engines and the different 


methods of governing. 


DISCUSSION. 


Mr. W. HARTNELL, in opening the discussion, remarked tbat perhaps 
one of the most important statements of the Paper was one which he 
was in a position to certify—viz., that the system described was a simple 
and easy means of obtaining power (of moderate amount) at a much less 

. He might mention the case of the Aire- 
driven and lighted by electricity by 
means of a 40 H.P, gas engine, This was at first supplied with Leeds 
gas. When afterwards it was supplied from a suction gas producer the 
Anthracite coal used 
cost 24s. per ton. The cost of fuel was but a small item in the cost of 
ро from a gas plant. For example, at ап engineer'a works neat Roch- 

e, the gas bsing supplied from a Mond producer, the cost of fuel per 
horse-power was about 4d. The coal cost 8s. 6d, per ton, and came from 
In estimating the cost of a power plant to a manufac- 
turer at least one-eighth of the capital to be sunk should be added to the 
annual operating and maintenance charges for interest and depreciation. 
A man going into business with limited capital ghould study whether it 
would not be better to buy electrical power rather than sink capital in 
be more advantageously used in his 


cost by any other metho 
dale Clothing Co., whose works were 


operating cost was reduced to less than one-half. 


Nottinghamshire. 


а private power plant that might 
iness. 

Мг. W. EMMOTT (Halifax) said Mr. Campbell's illustrations indi- 
cated considerable improvement over their 1904 vortical engines, especi- 
ally in the matter of lubrication, which he had found to be a costly item. 
The cost of lubrication in the Peterborough engines mentioned in the 
Paper is only half that of Broxburn and considerably lower than those at 
Guernsey. As to suction gas generators, he agreed that some of these on 
the market would only do the specified work when using the test anthra- 
cite, and were much below their rated capacity when using a cheaper 
fue], and he had seen instances where it was out of the question to use 
coke. He accounted for this not so much by а desire to save a few 
pounds in manufacture as to a want of knowledge of the elementary 
laws of combustion. The usual methods of tracing a leak of air into the 
pipes, &c., was faulty, and might even in certain cases be dangerous. He 
advocated a simple system of water-pressure gauges, by which a leak was 
at once made evident and localised. 

Mr. W. B. WOODHOUSE (Yorkshire Electric Power Co.) said that 
though electrical engineers might come to use large gas engines in their 
power houses, at present the gas engine appealed to them mainly because 
they came in contact with itas a competitor in their business of the supply 
of power. In that connection he thought that the claims made for sim- 
plicity, cleanliness and the small amount of Space occupied by the suction 
gas-engine plant were very much open to question. The experience of 
Users was not very favourable. The nauseous smell of the effluent water 
was & great drawback, and the plant itself was, in his opinion, very 
dangerous to life, so that factory inspectors would not allow it to be put 
into a workshop, but would insist on a separate building for it. With 
these plants there is considerable trouble, due to the quality of the gas 
produced and the variable load, and these are faults whic everybody 
condemned. If the gas was always of the same quality the engine would 
run much better and the output was increased, Test figures were about 
twice as good as one gets in actual practice. These figures were when 
the machine was new. The loss of efficiency as the engine gets older had 
to be considered. Suction gas plants were entirely out of the question 
for textile work on account of the necessity of avoiding any variations 
in epeed. Anthracite was 60 per cent. dearer in Leeds than in Guernsey. 
The Paper gave no figures as to capital oost of the gas- engine installation, 


d to the question as to the quality of the effluent 
water from the coke scrubber, we have had the effluent water 
ixperienced chemist, and he found no tarry matter 
present, and considered there was no objection whatever to turning 


and this had to be considered before one could compare either with towa 
gas or electric motors. It was very questionable whether the suction 
plant was better than town gas, supposing you could get it at 2s. per 1,000 
cubic ft, The extra cost of the plant, the difficulty of working and the 
necessity for having skilled labour, were all against the adoption of these 
plants. He was afraid that none of the methods of governing were v 
satisfactory. He only wished they were, for he felt that it was only & 
matter of time before they would have to adopt them. 

Mr. G. D. SEATON said he had been very interested in ihe Paper 
and the various points that had been raised respecting gas plants, Ong 
thing that struck him chiefly was that gas-engine people were usually 
very reticent as to the amount of information they gave respecting their 
plants. In Lancashire electricity was being dumped as low as 036d 
per unit. Mr. Campbell said the best he could do is 0487d. The power 
companies were quite willing to take people оп at 0:54. The Manchester 
Corporation would take them on at 0:64., and they could afford to do it. 

Mr. W. M. ROGERSON (Halifax) remarked that the cost of coal 
unit in Mr. Campbell’s figures appeared to come out exceedingly low, he 
Guernsey station being only 0:2d. In the ease of a suction gas plani in 

Halifax he found that they paid 26s. per ton for anthracite, and takin 
the costs on that plant, where every figure was put down every day 
totalled up every week-end, coal alone came out at 0°4d. per kilowatt-hour 
as against Mr. Campbell’s figure of 0:24. 

Mr.J. D. BAILIE (Leeds) said that he had visited a great number of steel 
and iron works all over the country, and saw a number of the larger-sized 
plants, but he could not say that he knew of one of these engines giving 
satisfaction. | 

Prof. GOODMAN mentioned a case at Grassington, where ‘a steam. 
driven electrical plant was installed, also a suction gas producer, and the 
remarks which emanated from the owner of the plant respecting the elec- 
trical plant were not very complimentary to the makers, bat he was 
highly pleased with the suction gas plant, which, he was informed, was 
working perfectly and used an extremely small amount of coal. The 
plant was worked by a quarry labourer who had no previous experience, 
It was a 20 K. p. engine, and a couple of buckets of coal per day was all that 
was required. The repairs were also exceedingly low. He was quite sure that 
if the matter was viewed from an unbiassed point of view there was nota 
shadow of a doubt that suction gas plants were very much more econo. 
mical in running than steam plants. 

Мг. Н. DICKINSON (Leeds) drew attention to the author's statement 
that the steam station at Guernsey was 45 per cent. less economical than the 
gas station. He remembered that in a Paper read two years ago the 
author made a similar comparison, and he (the speaker) had pointed out 
to him at the time that the gas plant was running on a power load and 
the steam plant on a lighting load, and therefore there was no fair oom- 

arison. Not being satisfied with the figures mentioned in the Paper, he 
written to Mr. Bird at Guernsey for fuller particulars, and mentioned 

that the figures were required in conneotion with the Paper which Mr. 
Campbell was reading before the Leeds section. As a result of this 
communication his surmise that the two stations were not running under 
comparable conditions was verified, and it appeared that the steam 
station had to be ready to take any load from six o'clock in the шош 
until 11 o'clock at night, and the gas engine station started at six o'clo 
in the morning and shut down at seven o'clock at night, when the batteries 
took any small load that might be required. It appeared that the steam 
station acted as a stand-by їп case of a breakdown at the gas-driven sta- 
tion. It was evident, therefore, that this station was not run under such 
economical conditions as the gas station, but the author considered 
it an equitable case. The speaker thought that the Paper would be much 
strengthened if the author had stated clearly that the comparison for 
the two stations was not on the same basis. ЕС 

Mr. MACLACHLAN (Leeds) said that it depended largely on the price 
of anthracite in a locality, whether a gas producer was really economical, . 
and it was questionable whether it would pay to put in a suction gas pro- 
dacer in Leeds, as the price paid for anthracite by a firm there 
was something like 84s. per ton. The quality of the gas varied oon- 
siderably, and it was necessary to have the producer of ample size if 
trouble from stoppage of the engine was to be avoided. It seemed а 
difficalt matter to determine the stand-by losses of a producer, for how 
could one say definitely whether the fuel in the producer had the same 
weight and was in the same condition at the end as it was at the beginning 
of the stand-by period ? 

Mr. T. HARDING CHURTON referred to the cate of a printing works 
in Leeds which had been driven by a gas engine with town’s gas; it 
been found that when a considerable part of the load was transferred to 
an electric motor very little difference was made in the gas consumed by 
the engine. The explanation was that the average power was compara 
tively small (though the maximum power was required intermittently) 
and the engine was thus working under unfavourable conditions. yu 
estimate of the cost of working based upon the cost of running at fu 
load, in such & case, would be entirely fallacious, In the instance 
referred to, the gas engine was, after six months comparative trial, rie 
planted by two electric motors worked from the supply mains and & 
saving in cost effected thereby. With regard to gas engines of large ae 
he had recently had occasion to make inquiries respecting engines 0 
about 800 н.р. to drive dynamos to utilise gas from coking plant, and in 
his investigations he had been struck with the number of еки *. 
which such engines are subject, and the adoption of which he 
subsequently hesitated to recommend. 

Mr. В, A. FRANK said that some years ago he had some experi 
with a producer plant of about 8 E. p., and when they wished to start, i 
took eight or nine men te turn the engine round—i.e., the engine had t 
be driven by hand for perhaps two minutes to draw the producer Le 
and get a firing charge. In the case of 200 m.r. plant he would like 
know what method of starting was in vogue. 


os ptor Юр Чё ра. D е Pu rp MS AE 
57 ast 


THE ELECTRICIAN, FEBRUARY 8, 1907. 


ON THE EFFECTIVE CAPACITIES OF CABLES AND 
THEIR DETERMINATION BY THE BALLISTIC 
METHOD.* 


BY W, AKEMANN, 


Summary.-—The author defines the effective capacity of any conductor 
of a multi-core cable, and shows how to determine it by the ballistic 
method, the investigation being extended to cables with pilot wires, 


Let V=potential of a given conductor of a multi-core cable, І. = 
the capacity current taken by the conductor, and p —27 x frequency. 
Then we may write 

I. G, V. йал? анъ 4, 5 „ЁШ 


where C, is а constant which, in ассогйапсе with Breisig's proposal, 
is termed the «ffective capacity of the conductor under the given 
conditions of working, and is expressed in mierofarads. 

The value of C, might be measured under ordinary working con- 
ditions by determining I,, V and р; but such a measurement is in 
most cases attended with difficulties, and would involve the use of 
high voltages in order to obtain sufficiently large currents. A 
simpler plan is to employ a ballistic method, and in what follows 
the application of this method to the various cases occurring in 
practice is explained. 

Single-phase Cables.—In the figures given below the main con- 
ductors are indicated by the larger circles and the pilot wires by the 
smaller ones. The enclosing large outer circle represents the lead 
sheath of the cable. 


Vo 


Fio. 1. 


Considering the case of a two-core cable (Fig. 1) we may write the 
charge Q, on the conductor 1 when the potentials of 1, 2, and the 
sheath are denoted by V,, V, and V, respectively, in the form 


Q, = Cio (V, — Vo) t cia (V, =» V,). 
Since normally V,+ V,--0, and V,—0, we have 
Qi V, (eo 20). 
Hence, C, denoting the effective capacity of conductor P 
C, ci ＋ 201 . . . " . e " (3) 
In order to determine C, by tbe ballistic method, we first measure 
the capacity between 1 and 2 when 2 is connected to the sheath. 


Let the symbol Pb denote the lead sheath, Then the arrangement 
of connections may be symbolically represented by 


1——2Pb, 

Let M, denote the capacity so obtained; then M. Спо со. МӨ 
next measure the capacity M., corresponding to 1,2——Pb. Then 
M,=2c Hence % 3M,, and ¢,,=M,—4M,, so that by (2) 

Q,242M,-134M. . . ,. 8 (3) 


In Fig. 2 we have a two-core cable provided with two pilot wires. 
Each of the latter is supposed to be connected to one of the main 
cores at some point. The capacity M, is measured for the arrange- 
ment of connections corresponding to 1, 2——8, 4 Pb, and the 
capacity М, corresponding to 1, 2, 3, 4— — Pb. The effective 
capacity C, is given by (3). 

The arrangement of connections for carrying out these tests is 
shown in the lower part of Fig. 3. І. End II. denote the bus bars 
across which the various types of cable to be dealt with are shown 
connected. In all cases the conductors, whether main cores or 
pilot wires, are supposed to be numbered consecutively in a clockwise 
direction, and the conductor shown connected to the left-hand 'bus 
bar I. in Fig. 8 is in each case No. 1. conductor. A comparison of 
Figs. 1 and 2 with the first two cables at the top of Fig. 3 will 
render this clear. 

The third cable from the top (Fig. 3) is a four-core cable, in which 
the two upper conductors are joined in parallel to form one conductor 
of the single-phase system, and the two lower ones to form the other. 
This type of cable possesses the advantage over that shown in Fig. 1 


Fig. 2. 


of having a smaller over-all diameter, and so being cheaper for a 


given total cross-section of copper. The two ballistic measurements 
— ————ññ ͤ!.-ꝶ◻᷑⸗ é ——... — — — ра 
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required are: M,, corresponding to 1, 2—3, 4 Pb; and Ma, corre- 
sponding to 1, 2, 3, 4—— РЬ. As before, C, is given by equation (3) 
above. ON f m ar | 

The fourth diagram in Fig. 3 represents а four-core single-phase 
cable with pilot wires. The necessary measurements are: Mi, 
corresponding to 1, 2, 3, 4—5; 6, 7; 8 Pb; and Ma, corresponding 
= та * 9, 4, 5, 6, 7, S—— Pb. The effective capacity is again given 
y (9). | 

The fifth type of cable in Fig. 3 is 
a four-core single-phase cable with 
diagonally opposite conductors joined 
in parallel as shown. The measure» 
ments are: Mi, corresponding to 1, 
3 ——2, 4 Pb; and M,, corresponding 
to ‘1, 9, 8, 4 Pb, with the same 
formula for C, as before. i 

The sixth type is similar to the fifth, 
but is provided with pilot wires. Here 
M, corresponds to 1, 2, 5, 6—3, 4, 7, 
8 Pb, and M, to 1, 2, 8, 4, 5, 6, 7, 8—— 
Pb, the formula for C, being again the 
same. 


Three-phase Cables.—In the case of 
the three-core three-phase cable. repre- 
sented by the seventh type in Fig. 8, 
the charge on core 1 may be written 

Q, = eo Vi eis Уе (У — V3), 
where Vi, V, and У, are the potentials 
of the three cores. It will be assumed 
that с=с, and that normally 
VII V+ Ү,2=0, in which case 

Q, = Үе, + Bey); 
and C. = c, Ten. 

In the three types represented by 
the seventh, eighth and ninth diagrams 
from top of Fig. 3, Ce will in each case 
be given in terms of M, and M, by the 
formula (3), if. the measurements 
represented by M, and M, correspond 
to the connections indicated in the 
following table:— 


M, 
Type .... 1——-2, 3Pb 
"Type 8 .... 1, 4— , 8, 5, 6 Pb 
Type9 .... 1,2——8,4,5,6 Pb 
M; 
Type Taizai 1, 2——3 Pb 
‘Types .... 1,2,4,5——8,6Pb 
Type9 .... 1, 2, 8,4—5, 6 Pb 


Two phase Cabl/s.— Referring totype 
10 in Fig. 3, we may write 
Qi 60У c- Va) + ey (V4 7 Va) + 
eu V, 7 Vy) 


Fio. 3. 
which, on the assumption that V,+V,=0, V+ V. - O, and с=с, 


becomes Q, = Vi (C19 + 2012 T 2013) , 
whence C. c, + 20644 2013 

The formula (3) will, as before, give C, if M, and М, are the 
measurements carried out with tae following arrangements of con- 
nections :— 


M, M. 
Type 10. 1— 2, 8, 4 Pb ene 1,8— 2, 4 Pb 
Typell.. 1, 2——3, 4, 5, 6, 7, 8 Pb. . . . 1, 2, 5, 6— 3, 4; 7, 8Pb 


The Woolley Lightning Arrester.—The Electrical. World 
describes a new lightning arrester. The essential part of 
the arrester is a specially-constructed rod with very high 
ohmic but non-inductive resistance, which is inserted between 
the line and ground without any intervening air-gap what- 
soever, so that a constant flow of current through it to the 
ground is permitted. The rods are homogencous in composi- 
tion and are said not to heat or fuse with the small constant 
load nor with the sudden lightning discharge. Its resistance 
is said to be constant under any conditions of operation. The 
rod is mounted in a strong porcelain box, in such a manner that 
the removal of the cover will also withdraw the rod for inspec- 
tion, the cover being held in position by spring clips. 
It is, of course, capable of taking any discharge, however 
small, since the discharge does not have to jump a break in 
the arrester. The arresters are adaptable for all low-voltage 
systems, whether alternating or direct. For line work not less 
than five are recommended to the mile. 
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THE ADTAKTIAGES OF dAS DRIVER PLANT. 


Recent Papers read before the Institution of Electrical 
Engineers and elsewhere indicate an increasing interest, in the 
subject of gas-driven plant, not only in competition with steam 
plant, but also as a competitor of the electric motor. The 
advantage of gas-driven generators for central stations has been 
urged so frequently that it is rather disappointing to find how 
little progress is being made in this direction in this country ; 
in fact, the gas-driven station has so far been more of a failure 
It is, therefore, interesting to have compara: 
tive figures, such as are supplied by Mr. Носн CAMPBELL In 
his Paper on “Suction Gas Engines and Gas Plant,’ read 
before the Leeds Local Section of the Institution of Electrical 
Engineers. An abstract of this Paper will be found elsewhere 
in our present issue. | | 

With regard to the generating station point of view, Mr. 
CAMPBELL gives some figures relating to two stations, one gas 
driven and the other steam driven, both under the management 
of the Guernsey Electricity Supply Co., and both of somewhat 
thesame size. These figures show up very favourably for thé 
gas plant, though we think theré is a little unconscious bias in 


some of the figures. Thus it is noticeable that the price of coal, 
although of the same quality in both cases, is cheaper at the 
gas station. The output is greater in the gas driven station, 
and what is of greater importance, the average load in the case 
of the steam plant was 68} per cent. of the full load, whereas 
that for the gas plant was as high as 86} per cent. Under 
such circumstances it is not surprising that an economy of 
45 per cent. is found in the works costs over those obtained 
by the steam plant. . | 

Figures of this kind are, no donbt, of interest, and have a 
certain value, but in ordet to form a true comparison it be- 
comes necessary to know very much more than what appears 
in tables of this kind. For example, we should like to know 
what is the character of the steam plant used and Bomething 
more about the load on both the stations. From the fact 
that the average attendance in both cases is much less than 
24 hours per day, it must be concluded that the stations 
belong to that rather rare variety which can depend upon 
& battery for supplying the load at night, and which are, 
of course, particularly favourable examples for gas engine 
working. Indeed, from an account of the discussion that has 
now come to hand, it appears that the steam station handles 
that part of the load which is inconvenient for the gas 
station. In such cases stand-by losses for steam plant 
are heavy. With regard to these losses certain figures are 
given by Mr. CAMPBELL, showing a very wide variation for 
steam plant; in fact, the coal consumed per hour of stand-by 
in the figures given varies from 14 Ib. up to 180 lb. per hour. 
This basis of comparison, however, is not very satisfactory, as 
it takes no account of the size of the boiler. Moreover, steam 


piping, which is probably more important from this poiut of 


view than the boilers themselves, is altogether left out of 
account. It will, of course, be conceded at once that in the 
case of stations which have to shut down, the stand-by lossés 
are relatively very heavy, and the very small loss of 410. or 
5 Ib. of coal per hour in the case of a gas generator puts the 
gas plant at a great advantage. 

It is not, however, in central station work alone that gas 
plant requires attention from electricalengineers. The advent of 
suction gas has brought the gas engine into keenor competition 
with the electric motor than was the case when town gas alone 
was available for small gas engines, Mr. CAMPBELL gives some 
figures from actual working which at first sight appear to be 
very adverse to electric driving. When it is remembered that 
an engine of 10 B.H.P. may run with a gas consumption of 
only 20-25 cubic ft. per brake horse-power-hour, and that 
the consumption of electric energy in a motor is at the 
rate of about 1 unit per brake horse-power-hour, it becomes 
evident that a comparison of cost of gas with cost of electrical 
energy is not likely to be in favour of the electric motor if gas 
is cheap. It must not be forgotten, however, that the electric 
motor is more efficient on a varying load, that scarcely any 
attention is required, and that the cost of running is prac- 
tically the cost of the energy consumed. On the other 
hand, a gas engine must receive very much more attention, 
even if it is simply run by means of town gas, and if 
suction gas is used the attention required is considerably 
greater. Apart from ordinary running, there is the question 
of overhauling, which is necessary from time to time. Thus it 
follows that comparison on the basis of cost of gas ав against 
the cost of electricity can only be misleading, for there are other 
factors to be considered. It is for this reason that the electric 
motor is able to hold its own, and not only hold its own, but 
is able to take the place of gas plants, which are now being 
fréquently discarded in favour of the electric drive. 
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THE THEORY OF FLICKER PHOTOMETERS. | 
Nux 48 DoW. | 
(Concluded from page 611.) 


Summary.—The flicker type of photometer has recently come to the 
fore on account of its convenience for the comparison of lights of different 
colour. In this article the author congiders some of the chief points 
arising in the design and use of such instruments. These points include 
the following: (1) The existing methods of producing a flicker; (2) the 
conditions of sensitiveness and the posssibility of fatigue following too 
prolonged a use of the instrument; (8) the uncertainties introduced; hy 
colour phenomena; (4) the influence of the speed or flicker оп the sengi- 
tiveness and accuracy of flicker photometers; (5) the result of exissing 
one photometrical surface to the eye for a longer time than the other ; 
(6) the possibility of stroboscopic effects when photometering lights, the 
candle-power of which is rapidly fluctuating. : X 

But there is also a question which goes to the root of the 
theory of flicker instruments, but which has not yet been 
satisfactorily answered. Suppose that the same two photo- 
metrical surfaces are arranged to subtend a certain fixed angle 
at the eye and are illuminated by lights of different colours; 
will the same result be obtained if these surfaces are viewed 
first simultaneously, as in an ordinary photometer, and then 
in rapid succession as in a flicker photometer 1 
The work of Mr. T. C. Porter (Proc. Roy. Soc., Vol. LXX; 
p. 313) on flicker goes some distance towards proving that 
both sensations giverise to the same results. Mr. Porter by a 
flicker method reconstructed the luminosity curve of thé solar 
spectrum and found that the curve agreed extremely closely— 
except at the extreme ends of the spectrum—with that 
obtained by Vierordt by an equality of brightness method. 

While this certainly seems to show that the results are, in 
the main, the same, there are reasons for believing that Mr. 
Porter’s method does not rigidly prove this to be the case. 

sls Rood type of photometer is particularly useful for in- 
vestigating this point, for, by keeping the lens still, one may 
use it as an ordinary photometer, and then, by oscillating the 


| lens, compare the two photometrical surfaces, at exactly the 


same distance from the eye, by a flicker method. 

The writer has constructed and used a Rood photometer 
with this ohject. "The results for lights of the same colour or 
even considerably different colours agreed very closely, but 
when fairly pure coloured lights are compared a difference does 
seem to exist. Some of the results given below should, how- 
ever, be of interest as showing that under practical conditions 
no great differences are likely to be introduced in this way. 


| PET Results by | Results by equality’ 

Nature of lights compared. flicker method òf brightness method. 

- et 

White to white | 1:031 1:084 t 

White to apple green (impure)....: 0:011 0:906 " 

White to green (X= 0˙51 – 0:58и) 131 108 B 
White to red (А 0-04 —0-74) .... 3:28 209  . 


r 


Flicker photometers have often been condemned as open to 
objection on the ground that the sensation of flicker depends 
upon the speed. There is one particular speed at which, when 
the photometer is in balance, the flicker can just be made to 
disappear completely. For lower speeds the flicker can never 
be quite made to disappear. For higher speeds the range 
over which the photometer can be moved out of balance 
without the flicker reappearing becomes greater and greater. 

It has been suggested that the results, when using a flicker 
instrument, might vary according to the speed. The writer, 


| however, has found that though a very wide range of speed 


does seem to affect the readings alightly, for very differently 
coloured light sources, the effect (if it exists) will not be of 
importance in practice. : 

Also the.sensitiveness of the photometer falls off rapidly on 
either side of the critical speed, so that the speed should not 
be allowed to vary much for a given illumination. 

The critical speed varies with the illumination of the photo- 
meter according to a well-defined law, increasing as the illu- 
mination increases. It may also vary for different observers, 
being, according to Ferry (American Journal of Science, XLIV., 
1892, p. 198), a function of the age of the observer. 
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A flicker photometer seems to require a fairly high illumi- 
nation to be used successfully. At illuminations below 
1 candle-ft. it becomes difficult to maintain the requisite slow 
speed and the photometer becomes insensitive. Eventually 
one finds that to get reasonable sensitiveness the motion must 
be made so slow that one never loses sight of the junction of 
the photometrical surface at all. 

The relation between the speed at which a disc half white 
and half black must be run in order that, with the eye at a 

iven distance away, the flicker may just р and the 
illumination of the disc hasbeen investigated by Mr. T. C. Porter. 
. Mr. T. C. Porter (Proc. Roy. Soc., ref. cit.) gives the rela- 
tion n = log I + p, where л = number of revolutions per minute 
of disc at which flicker just vanishes, I = illumination and k and p 
are constants. The relation was found to be rigidly true for 
illuminations varying from 0-25 candlo-ft. to 12,800 times this 
value. It is very interesting to learn that below about 
0°25 candle-ft. the constant æ suddenly alters its value, because 
it seems likely that this abrupt change is connected with the 
fact that at this illumination the “rods” are becoming the pre- 
dominant light organs in the eye. 

It might be supposed that a well-defined relation like the 
above might be utilised in a direct. reading illuminometer, and 
it is said that a photometer utilising this principle—the Schaff- 
hautel photometer—has recently been brought out in Ger- 
many (see Sartori, Elektrotechnik und Maschinenbau, March 18, 
1906). The writer has investigated this possibility, but not 
with very encouraging results. The readings of such an in- 


8 


Speed, revs.| min. 
8 


Jllumination in Candle. eet. 
Fio. 2. apt a 


strument would, of course, depend both on the acuteness of 
vision and the retinal persistence of the observer's eye. Con- 
sequently it would have to be calibrated for a given observer 
with his eye at a given distance from the source of flicker. 
The shape of the curve (Fig. 2) between speed and illumina- 
tion (plotted from Mr. Porter's readings) also makes it clear that 
at high illuminations the sensitiveness (for al put ал БЕТ) 
becomes very poor. dn dl 
. The writer has found that even at low illuminations the 
illumination can be varied over a wide range without the 
change in the flicker disc being very noticeable, and it does 
not seem likely that any but extremely rough results could be 
obtained with such an instrument. 

Another point of interest in connection with flicker photo- 
meters is the question whether it is necessary that both sur- 


faces in the photometer should be exhibited to the eye for 
exactly the same interval of time. 


Messrs. Simmance and Abady, in a Paper before the Phy- 


gical Society, have put on record their opinion that any longer 
exhibition of one light than the other biasses the results. 

It certainly seems natural to suppose that this might be the 
case, with lights of different colour, for it has been shown that 
an appreciable time is required for tho light sensation to reach 
a maximum. Whitman, however, came to an opposite conclu- 
sion, and, some experiments made by the writer confirm his 
results. In these experiments a series of cardboard discs were 
prepared in which the sector cut out varied from 20 deg. to 
145 deg. (as shown in Fig. 3). m а 

Each disc was in turn used in a Whitman photometer and 
the same two lamps were compared. A certain amount of 
care 18 necessary in the preparation of such discs. It was 
found at first that small differences in the results were intro- 


| alternating current arcs. 
| is much slighter. Dr. Louis Bell, however, has found that at 


photometer. 


duced owing to the discs not being sufficiently rigid, and thus 
not remaining plane when rotated. Also the passing of the 
edges of the sector across the field of view and the differences 
in the reflecting powera of different portions of the samo card- 
board disc may have the effect of superimposing a constant 
flicker upon the main flicker and so decreasing tbe sensibility 
of the instrument. Eventually, however, a set of discs was 
prepared very nearly free from these defects, and it was then 
found that tbe readings obtained with different discs agreed 
very closely indeed. hen a very great number of readings ' 
were taken it was found that for white light the results agreed 
within the limits of ordinary photometrical observation. 
When comparing a white light against red, and against a 
green light, differences of the order of 3 or 4 per cent. were 
met with ; but, in view of the lower accuracy possible for such 
differences of colour as these, this may be regarded as show- 
ing that, even for coloured lights, the effect is not of practical 
importance. 

Under ordinary conditions, therefore, it seems certain that 
an unequal exhibition of the photometrical surfaces does not 
materially influence the results, though it may alter the critical 
speed. i was found, however, that the sensibility is reduced 
it the difference in exposure is very great, and the greatest 
sensitiveness was obtained when the sector was about 90 deg. 
in angular width, which means equa! exposure. 

Finally, the interesting question has been raised how far 
flicker photometers are reliable for use with lamps run off an 
alternating source of P.D. The changes in the light corre- 
sponding to the reversals of current are easily perceptible with 
In the case of glow lamps the effect 


a frequency of 60 fluctuations in the candle-power of tantalum 
lamps and small candle-power glow lamps are perceptible 
though not sufficiently marked to be noticeable in practice. 
The writer has found that two 32 c.p. 100 volt glow lamps 
run off an alternatiog P.D. could be compared with a flicker 


о 3 Les 
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instrument without any trouble. The frequency could be 
altered from 60 to 110 (the P.D. across the lamps being kept 
constant) without anything peculiar being noticed in the 
appearance of the field of view, and without the ratio between 
the two lamps being affected. | 


Not only this, but а 100 volt 32c.p. lamp run from a con- 
tinuous source of P.D. was compared against a similar seen 
run off the alternating supply, under the same conditions, wit 
the same result. But when the photometer was used to com- 
pare an alternating arc against a glow lamp stroboscopic bands 
were distinctly visible on the rotating sector disc. These light 
and dark bands could be very clearly seen through the tele- 
scope of the photometer as they crossed the field of view first 
in one direction and then in the other. As long as the bands 
are stationary they shou!d not, apparently, affect the readings 
of the photometer. The field of view merely appears somewhat 
darker if it happens to be covered by a dark band. But as 
there is, in general; no connection between the speed of the 
alternator and that of the sector disc in the photometer the 
bands never remain stationary for long, and, as soon as they 
begin to rotate, a flickering appearance is produced in the field 
of view, which is disturbing to the judgment of the observer. 

Very marked effects are also obtained when the illumination 
of one side of the photometer screen is adjusted by using 4 
Fox-Talbot variable aperture disc between one of the sources 
of light and the photometer.. The rotation of the disc causes 
very rapid fluctuations in the illumination of one side of the 
Even when the disc is driven so fast that no 
flicker can be detected by the eye on the stationary photo- 
metrical surface, one still sees a very troublesome stroboscopic 
effect when looking at the rotating sector surface tbrough the 
telescope of the photometer. 


advance really is, is illustrated more strikingly if we consider the 
relative life of these lamps burned at the same initial watts per 
candle as the tungsten lamp normally consumes, The effective life 
to 80 per cent. of initial candle-power of the carbon lamp was two 


It seems, therefor 
be satisfactorily used m conjunction with a flicker instrument, 


flicker photometer, He stated that when comparing two glow 2 $ 
lamps run off an alternating P.D. with a Simmance-A bad Т p ү 
photometer an Image of a glow lamp filament could be dis. i d d 100 
tinctly seen through the telescope of the photometer at one | [$i pe 
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Írequencies are so trifling. The writer has never been able to 
observe anything of the kind, and is inclined to account for 
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inadvertently looks at a glow-lamp filament while working 
with a flicker photometer the after-image is particularly trouble- 
some when one comes to look down the telescope again. One 
is therefore tempted to suppose that the image seen by Mr. 
Phillips was simply the result of his havin previously caught 
sight of one of the filaments of the glow lamps he was 
comparing. 

The writer wishes to express his indebtedness to the 
courtesy of Dr. Griffiths and Mr. Owen, of the physics depart- 
ment at the Birkbeck Institute, in granting facilities for the 


carrying out of many of the experiments referred to in this 


article 
———— 


NEW TYPES OF INCANDESCENT LAMPS. 


BY CLAYTON H. SHARP, 
(Concluded from page 605.) 


Summary.—The author, after discussing the physical properties of 
metal filaments and the distribution of light, gives numerous life curves 
of tantalum, tungsten and other metallic filament lamps. He concludes 
by an investigation of their sensitiveness, as regards fluctuations of light 
to alternate currents, 
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hours and 38 minutes; of the tantalum lamp, 52 hours, while the 
tungsten lamp was burning with practically unchanged candle- 
power after the test had continued more than 700 hours, 

COLOUR or LIGHT AND EFFICIENCY, 


The colour of the light from the tantalum lamp is whiter than 
that of the carbon lamp, and the colour of the tungsten lamp is stil] 


The results of tests made at the Reichsanstalt of 16 osram lamps 
of from 117 to 111 volts and 25 to 30 candles are shown in the 


course of that time five out of a total of 16 lamps had failed, while Ss 
11 lamps were still burning. The characteristics of the lamps seem È : 
to be a moderate initial rise in candle-power and a very slow sub Ss 
sequent rate of decline, es ! 
Fig. 11 shows average values of candle-power, watts and watts gs 


per candle of eight 117 volt lamps from among those given in the 
above tests. 

In Fig. 12 are shown the individual curves of six osram lamps 
of 32, 85 and 45 с.р., tested at the Electrical Testing Laboratories. 


Watts. 


life of the lamps was on the average considerably shorter than the 5 

life of those tested at the Reichsanstalt. ЗЧ M 
Candle-power curves of 11 tungsten lamps of quiteanother foreign 3$ — 

make, as tested at the Electrical Testing Laboratories, are shown in RS ex 
ig. 13. These lamps exhibit a very large initial increase in candle- Š 


power, followed by a practically constant condition. The average 
life is also much shorter than in the case of the osram lamp. 

The curves of Fig. 14 are of particular interest, since they show 
the performance of lamps made in this country. These lamps were 


Ohms. 
E 


will operate successfully at 1 watt per candle and will give a satis- 

factory life. The candle-power of these lamps averaged about 40. 7 

y P i v F Fic. 11.—AvrnAGE PERFORMANCE or Eronr Osram Lamps, 117 Vorrs, 
FROM REICHSANSTALT Tris. . 

2*0 and 1°25, as in the tantalum and tungsten lamps, mark a prodi. 


Bious advance in the art of electric lighting. How great this | Whiter than that of the арыш Jami. Thé Bebtol tie арй 
— porri ENG. 


i he in- 
lamp resembles quite closely that of the acetylene flame. T 
8 whitetieas of the light, which is produced evidently largely 
as a temperature effect and which does not involve а preponderance 
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Paper read before the American Institute of Electrical Engineers. 
Slightly abbreyiated. 
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eof certain eo à 
‘superiority in the tungsten lamp. Time has been lacking to make a 
«regular spectro-photometric study of these lamps. A simple experi- 
anent, however, has. been made which gives some idea of the in- 
ereased radiation of the shorter wave lengths, both of tungsten &nd 
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Hours Liye. 
Fic, 12,—Cunves or Osram Lampe, 


tantalum lamps, as compared with the carbon lamp at 8:1 watts 
рег candle. | i | 

The metal -filament lamps where photometered against the 
8:1 carbon lamp directly and then with a red, green and blue glass 
‘interposed between the eye ard the eye-piece of the photometer. 
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The intensities so measured expressed in i 

i ‹ ; percentages of the in- 
tensities measured without coloured glasses, are Given in the fol. 
lowingtable:--  . , uS 


| Tantalum lamp. 


"e Tungsten lamp. 
Total light.............. . 100% nene A gi 
Red light .................. 905 83:0 
Green light 0 100˙3 ` 101:8 
Blue CCC 1092 _............ 126:5 


8, such as green or violet, constitutes а point of real | 
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The increased whiteness of these lamps may theoretieally be due 
either to higher temperature of the filament or to selective radiation 
by the filament. Recent work of Waidner and Burgess indicates 


that while the increase in the efficiency of tantalum and tungsten 
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Fic. 13,—Curves or TUNGSTEN Lamps. 
T 


lamps, as compared with the carbon lamp, is to some extent due to 
the selective character of their radiating power, yet the chief cause 
of the increase is the higher temperature at which it is practicable 
to operate them. The higher temperature causes the maximum of 
the spectral energy curve to be shifted toward the shorter wave. 


HOURS 
200 


lengths, and consequently a higher percentage of the total radiation 
is emitted in wave-lengths which are oapable of exciting vision. 
FLICKERING ON ALTERNATING CURRENT. 
_ lt has been established, as a result of practice, that in general it 
is not possible to operate incandescent lamps on 25-cycle current 
with satisfactory results. This statement is made with a knowledge 
of the fact that in certain cities a large amount of lighting is 
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actually being done on 25. cycle circuits. Yet under some circum. | at 8:1 watts per candle. At the samé псу as v ed for 
stances 25-cycle current produces such marked flickering of incan- the Кашан lawns no flickering could bd. казу ка WAS ied for 
descent lamys that its use is absolutely impossible. It is an in. | surprising result, since the diameter of carbon filaments is much 
teresting question whether the tungsten lamp presents any advan- | greater than the diameter of the tungsten filaments, and ш 
tages over the carbon lamp for use on low-frequency circuits. quently their thermal sluggishness is a much more important factor. 
Ite positive temperature coefficient and the relatively low radiating In view of the very considerable advantages which would be. 
power of its surface would tend to reduce the flickering, while the | gained if it could be shown that it is feasible to operate incandescent 
extreme fineness of the filaments which results in a smaller thermal | lamps on alternating-current circuits of frequency low, enough 
capacity and the high thermal conductivity which, as a metal it | permit of the easy operation of synchronous converters, that sio : 
probably possesses, would tend to increase the flickering. A few | say, a frequency of 25 cycles or elightly greater, the question of the. 
preliminary tests have been made in an attempt to gain some in- variation of the light of | of 
formation on this question. It was very quickly discovered, how- | the alternating current hss also been subjected to an experimental, 
ever, that the question is so very complicated that a considerable | investigation by the use of a stroboscope. To the axis of a small. 
research will be required to ascertain definitely the facts of the case. | synchronous motor was attached a disc with narrow radial slots 
Eleven tungsten lamps were attached to the ceiling of a smallroom, | cut in it, one for each pole of the motor. The lamp was placed 
producing a brilliant illumination in the room. Three observers | behind this disc, while close to it and in front of the disc a suitable 
attempted to determine the presence or absence of flickering. With | photometer was arranged. ‘The motor was driven from one of two 


* STROBOSCOPIC MEASUREMENTS OF LIGHT 
FLUCTUATIONS METALLIZED FILAMENT LAMP 
2.5 WATTS PER CANDLE $ 
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the lamps at their normal voltage of 115 and with a frequency of 
25:5 cycles per second, L. found the flickering marked; M. found 
the flickering marked; S. could see a flickering intermittently, as 
when his head was moved suddenly. With the same lamps, but 
with the voltage reduced to 100, the flickering was imperceptible to 
all the observers. 

As the voltage was raised successively to 105 and 110 volts the 
flickering became perceptible. When five of the lamps were re- 
moved, leaving only six lamps in position, it was the consensus of 
opinion of the three observers that the flickering was less marked 
than when all the lamps were in. In other words, the intensity of 
the sensation of flickering seems to be a function of the illumina- 
tion. The flickering was imperceptible when looking directly 
at the lamps, but could be observed only through light which is not 


alternators, having their shafts coupled together, and the lamp wa 
supplied from the other alternator. The phase of the current passing 
through the lamp with respect to the current in the motor could be 
shifted through known angles by shifting the armature ring of one: 
of the coupled generators. This generator arrangement, which was 
planned originally chiefly for meter tests, proved itself to be extra- 
ordinarily convenient for such stroboscopic measurements as are 
here described. With the'bse of this arrangement curves have been 
plotted showing the variation in the intensity of the incandescent 
lamps as the current through the lamp rises from zero to its maxi- 
mum value and decreases to zero once more. A set of curves of 
this kind relating to the metallised filament lamp operated at 2:5 
watts per candle, are reproduced in Fig. 15 and serve to illustrate 
the n:ture of the data obtained. Similar curves were obtained for 
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Fic. 18.— AMERICAN Tunosten Lamp, 115 Vots, 25 с.р., 1:25 WATTS PER 


Cycles, CANDLE, ALTERFNATI*G-CURLENT CIRCUIT. 


Fic. 16. 


ordinary 8 and 16 c.p. lamps, operated at a scries of different 
values of the watts per candle. | | 

To discuss these results, the percentage variation of the light of 
the lamp per cycle was taken under all the different conditions. 
"These percentage variations were plotted in curves shown in 
Figs. 16 and 17, using frequencies as absciss:e. The curves во. 


focused directly on the fovea of the eye. To institute a com arison 
bétween the flickering of the tungsten lamps and of ben een 
lamps, two procedures may be taken. | 

1. To take а sufficient number of carbon.filament lamps of 
candle-power comparable to the candle-power of the tungsten 
lamps, lamp for lamp. | 

2. To take a sufticient number of carbon filament lamps having a 
filament of approximately the eame diameter as the diameter of 
the tungsten blament. | | 

The numbers of the carbon-flament lamps must be co chosen as 
to give substantially the same amount of light as the tungsten 
lamps. The first of the two above alternatives was chosen for a 
comparative test That is to say, twelve 82 c.p. carbon lamps 
were substituted for the 11 tungsten lamps. These were operated 


difficulties, are fairly concordant and exhibit a common character. 
The percentage variation seems from these curves to be expressible 
by two linear relations, with a point of sharp curvature océurring 
between 25 and 80 cycles per second—that is, as the frequency is 
increased from 15 to 25 cycles the diminution in flicker is very 
rapid. Above 30 cycles the diminution in flicker is very slow. 
Since it has been found possible in some places to operate incan- 


F 


obtained, while exhibiting certain irregularities due to experimental 


T 


descent lamps on 25 cycles, it would seem probable that a com- 


paratively small increase in the frequency, w lich would carry the 
lamps beyond this apparently critical point in the curve, might 
make feasible the general operation of incandescent lamps from 


alternating-current power circuits. | р 
Similar tests to the above have been carried out on a 40 watt 
85 с.р. 115 volt osram lamp. The results of these tests, as shown in 


Fig. 18, indicate that the stroboscopic variations of a tungsten lamp 


of this size are not much different from those of an ordinary lamp 
rated as an 8 c.p. lamp when forced to 9:5 watts per candle. The 
etroboscopic measurements, however, may be subject to certain 
of the difficulties which affect the detection of flicker by the eye. In 
other words, the degree of intensity of the light upon the photo- 
meter disc may have an influence on the results obtained. How- 
ever, if the results of this preliminary test, which has been made in 
a very limited time for the purposes of this Paper, can be confirmed 
by later and more careful experiments, the tungsten lamp will be 
found to be less adapted to use on alternating circuits of low fre- 
quency than the standard lamp of to-day. 


CONCLUSION, 


From the data given above it seems certain that the electric | 


lighting industry is face to face .With-& change of almost revolu- 
tionary character. The standard of incandescent lighting efficiency 


Й will be brought by the tungsten lamp to a point about three times 


` as high as it is at present. The efficiencies of all other incandes. 
cent lamps and of enclosed aro lamps are exceeded by that of the 
tungsten :lamp. In other words, with the possible exception of 
some forms of vacuum-tube lighting and of the magnetite and 
flaming arc lamps, the tungsten lamp is the most efficient electric 
illuminant. Combined with its virtue of high efficiency it has the 
other advantages of incandescent lamps in being perfectly simple in 
its character and construction and in being capable of subdivision 
into small unite. 
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 BTANDARDISATION OF RUBBER-COVERED WIRES 

AND CABLES.* 
Summary.—In this discussion are given the opinions of a number of 
American engineers on the subject of tests suitable for rubber-covered 


cables. The opinions expressed serve to indicate the chaotic condition of 
specifications for such cables. 


Mr. H. W. F'iSHER remarked that there Was a great difference in 
dielectrio strength in cables eontaining different amounts of Para. 


two times the dielectric strength of compounds oontainin a small 
amount of Para to which is added a large amount of Telani 
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volts, there was little difference between-a test in water and a (ai 
with a lead cover over the rubber. The reason for this might be 
explained as follows: The spark distance for 30,000 volte is over 
1:5 in. in air, and as the specific inductive capacity of rubber is fon, 
or five times that of air the voltage across any air spaces on the 


CHANGE OF INSULATION RESISTANCE WITH TEST VOLTAGE. 
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might be the initial cause of subsequent burn-outs. With tests of 
from 500 to 2,000 volte, where the striking distance in air was small, 
there might be considerable difference between the test of a non- 
leaded cable in water and the same cable provided with a lead 
cover. The latter would withstand the highest voltage. 

Mr. Н. G. Srorr: The condition of specifications for rubber: 
covered cables is an extremely chaotic one at the present time. 
Every engineer has his own specifications, and the result is we are 
almost entirely dependent upon the honesty of the manufacturers 
in building these cables. In trying to determine some approximste 
method by which we could make specifications for rubber-covered 
cables, I obtained from one of our manufacturers a number of 
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samples of rubber-covered wire. These wires were No. 10, covered 
with 3 in. of rubber, having various percentages of Para. 

The results obtained are shown in Figs. 1 to 7 and are summa: 
rised in the table, They show conclusively how difficult a agama 
to draw up any specifications which will ensure any specifie 
amount of Para in a rubber compound. 

It can be seen how readily a manufacturer who wishes to use 
reclaimed rubber can provide a cable which will show up better 
than a cable containing the specified amount of Para by introducing 
a large amount of reclaimed rubber and thereby getting a very 
cheap Compound. From these tests it would appear that the 
variation of insulation resistance, due to change of temperature, is 
the best measure we have at the present time of the amount г 
Рага in the compound. The puncture test is also helpful, but no 
absolutely, for two of the samples, 17 5 and 25, change places; how- 
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ever, we have the 40, 35 and 30 per cent. in their proper places. The 
stretching test is absolutely unreliable, but the variation of insula. 
tion with voltage test, which is in itself moreorlessa puncture test, 
is apparently an indication of the amount of Para. The compound 
was the same ineach case. They were all chemically analysed, but 
not with the acetone test. In his opinion the chemical test was 
valueless. 

Nanig afta TTT 


GODT OR КАЛАР, ce nis da E SERI, av ventas 40 35 30 25 17:5 

Insulation resistance, 20 .. ü 12 1 5 8 
Insulation resistance, temperature coefficient ...... 1.21345 
i Capacity ee, oa ta cel Eun C | 1 | 246 8 
Capacity, temperature coefficient.................. 1162835 4 
Puncture voltage......... "VETT EM e nat ДЫ: ea 1162864 
Stretch tee талу: tirede 1 [8 1415: 2 
Dielectric time strain test onnenn ev t | 2 | 83 4 5 1 
Change of insulation resistance with test voltage. 1 2 3 4 5 
Cost of compound .......... b&b ee) e/o Sais. фор 5 48 2 1 
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SAMPLE NUMBERS. 
Fic. 4.—Cunve snowine Puncture VornrAGE E.M. APPLIED АТ 16,000 
VOLTS AND INCREASED AT THE RATE OF 1,009 Vorrs ren MINUTE. 


was first issued, and while I still have some objections to it, I do not 
think the rule is so far fetched as Mr. Langan seems to think. For 
instance, the pressure is only supposed to be applied to lft. of 
submerged wire, and I think it would be a very poor wire that 
would not be able to stand it. I have found in many instances that 


SAMPLE NUMBERS 
Fie, 5, -Curves вножіҳа RESULTS or SrnETOH Test on RUBBER 
INSULATION. 


lengths of 500 ft. of No. 14 B. & $, copper, covered with 3, in. 
wall of the most ordinary cheap compound, азе able to stand 9,09) 
volts and even more. This statement is not made in favour of the 


rule, because I think that a better rulo than this one conll ba mid; 
to cover this point. 


I think all transmission engineers will agree with me when I say 
that in extreme high-tension transmission and heavy power work 


paper has almost entirely supplanted rubber. Both have their special 
advantages, but I think I am quite sure in saying that more than 
75 per cent. of high-tension power distribution is now and will in 
future be confined to paper insulation, _. | ( 

To my inind the mechanical tests are of the greatest importance, 
and if purchasers would be careful to specify some such require- 
ments they would be sure of getting a good article. I am rather 
inclined to think, however, that the acetone extract is excessive, as 
it is well known that 5 per cent. will allow a considerable propor- 
tion of inferior rubber, and this extract should not be any more than 
4, or 8} would be better. Considerable care must be taken in 
making such a test, as the Soxholet extractor, the apparatus 
generally specified, in the hands of one not thoroughly familiar with 
its operation, is likely to give inaccurate results. The temperature 
of operation, the time and quality of ingredients used must be so 
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carefully watched that one must be thoroughly familiar with all 
these points in order to assure himself that results are correct. 
However, I quite concur with Mr. Langan that the chemical analysis 
is not always practicable, and that fairly good results can be ob- 
tained from the mechanical tests. But I am rather inclined to 
doubt his somewhat close return. He speaks of a return of to’ 
within 25 per cent? after the sample has been stretched to three 
times its length; this, I think, ean safely be modified to within 
50 per cent., as there are many instances in which perfectly genuine 
30 per cent. Para will not do better. 


К | 


CHANGE OF INSULATION RESISTANCE WITH TEST VOLTAGE. 
No.10 RUBBER-COVERED WIRE 
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While admitting that a high quality pure Para has a high initial 
dielectric resistance test, I do not see any reason for Mr. Langan's | 
statements that the high dielectric resistance in megohms per mile | 
is any positive proof that the compound is of a first class quality. 
In the course of the last few years I have had occasion carefu y to 
test many samples of wires, and I have found that samples of VA 
having a very high dielectric resistance have not always been either 
the best pressure resisting or the best mechanically. нҮ 
~ On the other hand, I know of another wire which has a die rdg 
resistance test of only 400 mogohms per mile, a sample и 
about 500ft., was lying around for many months in the Е огу 
and probably tested to 11,000 and 12,000 volts one hundred times 
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percentage of rubber and dry mineral matter, the composition of 
the dry mineral matter bein the same in all cases ; in other Words, 
they did not make the very Eosi compound they could with the 40, 
80 or 25 per cent. of Para, but made them all on a common basig. 
That is tho reason why the 17:5 per cent, with a lot of reclaimed 


during that period, and withstood it to the end. Mechanically this 
compound had a good stretch, but it had rather a slow return. 
However, it got there in time within 50 per cent. of its original 
length. 

y object is to show that there is no reason why compounds 
showing a lower dielectric resistance should not be just as good for 
life or pressure tests as are Mr. Langan's, and [ would like to sug- 
gest that a committee, chosen from those who would competently 
investigate this, should be formed in order to settle this question. 

Mr. Townsend Wo corr raid that the Signal Corps had found 


| d see ; 
that the best way was to have an Inspector at the works and s Work, such as a central station job, or 


Para rubber never had more than 2 per cent. acetone extract, and 
those that found it more in certain cases. He had an analysis 
made by a chemist, in whom he had a great deal of confidence, in 
which one sample gave acetone extract of 8:76; the lowest sample 


io His, which was the valuable ingredient, might not constitute 
the whole of what was left, even after the acetone extract was 
made. The relative values of the four samples analysed were 
given by this chemist, adopting ons sample of rubber as an 
arbitrary standard, in tho sarne way that Matthiessen adopted the 
standard: for copper: the values varied from 88:60 to 101:67 
per cent. | 

Mr. WM. McOrELLAN: It has been shown that the acetone test ie 
positive in determining the quality of crude rubber. This test, how- 
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A NEW TYPE OF ALTERNATING CURRENT 
GALYANOMETER OF HIGH SENSIBILITY.* 


BY W. 8. FRANKLIN AND L. A. FREUDENBERGER. 


The alternating-current galvanometer to be described is essen - 
tially a Kelvin astatio galvanometer modified so as to be suitable 
for alternating currents, 

BB are the two deflecting coils wound in exactly the same manner 
as the coils of a Kelvin instrument, and having a needle system 
suspended so as to hang at the centres of the coils, | 

The needle system differs from the needle system of a Kelvin 
galvanometer in the fact that the permanent magnets are replaced 
y unmagnetised soft iron wires inclined 45 deg. to the axis of 
suspension CD, as shown in Fig. 1. The plane of the magnets 


ө compound. In other words, it is proposed to run the risk of 
requiring a more costly and less durable insulation in order that the 
acetone test may be applied to a rubber compound, It seems un- 
necessary to state that such a proposition approaches the whole 
matter of standard specifications from the wrong direction. In the 
specications proposed by Mr. Langan the implication is made that 
if the extractive matter becomes more than 5 or 6 per cent. the 
insulation will be bad ; whereas, as a matter of fact, for many pur. 
poses the extractive matter could be considerably higher and a 
durable insulation obtained. 

In a short time at the 1 d the purchaser’s representative can 
see the. rubber weighed out and the com ound mixed. This is all 
he need wait for, because by taking with hi a sample of the rubber 


Fie 1. 


lies in the plane of the Paper, as shown in the above figure, The 
two magnets and a li ht mirror are fastened to a thin glass rod, as 
shown, and the whole system is suspended at the centres of the 
coils BB by a single silk or quartz fibre. 

The coils AA produce a nearly vertical field of about 10 C.G.S. 
units. This field serves to magnetise the needle system as shown. 

The axis of the coils AA is inclined at an angle of 5 or 10 deg. 
to the axis of suspension, producing a field in the direction EF. 
This field EF may be regarded as mado up of two components. 
One, a strong vertical component, M, serving to magnetise the 
needles; the other, a weak horizontal component, H, serving to 
give a directive tendency to the needle system. 

In Fig. 1 the arrows M and H indicate the directions of the 
fields produced by one half cyole of current (that is, M and H are 
the components of the field EF). The needle system is then mag- 
netised as shown. If, at this instant, the current to be measured is 
zent through the соја BB, а torque acts on the needle system 
tending to the magnets toa position at right angles to the 
plane of the paper. The current from the coils BB is, of course, 
obtained from the same Source as the current for the coils AA. . 

During the succeeding half cycle of alternating current, the field 

F is reversed (thus reversing M and H and th 


small ae of rubber. It 
0000 with 4/82 to 6/82 rubber you will get uite di 

: r. Ме мы S. CLARK ; Tt ie said that? i Lum 
and extractive matter in fine Para seldom exceeds 1 per cent. That 
was true 10 years ago, but it is not true to-day. Tho quality of fine 
Para, so far as the resinous matter ig concerned, is deteriorating. 
It averages now 2 Per cent. or more. On a 3,500 working pressure 


insulation. Mr, angan recommends for such a cable 15,000 volts 


Exception has been taken to the statement regardin iffer- 
ence in breakdown test on leaded cables and cables ая 
does not make any difference whether rubber cables are tested 
under water or leaded. I would rather test a cable under water 
without lead, because it would be cooler under high potential. | 

Referring to the curves which Mr. Stott shows, [ can endorse 
curves as probably right, because I have obtained similar results, 
I think that the compound in this case was made of а certain 


* From the Physical Review, January, 1907, 


eL OU PS ry) ee EF jS r 


Ж 


THE ELECTRICIAN, 


differ in phase the tangent of the angle of deflection is proportional 
to the cosine of the angle of phase difference. 

It is evident that the galvanometer will indicate equally as well 
when the coils AA and BB are supplied by direct current instead 
of alternating current. : | 


Adjuslments.—1. The coils AA rest on levelling screws fastened 
to the base of the instrument, so that the axis of each coil can be 
placed in any position (not differing greatly from the vertical direc- 
tion). Thus the angle COE (in the plane of the paper) may be 
varied, thus adjusting the strength of the horizontal component H, 
and consequently adjusting the strength of the directive tendency 
of the needle system. The angle COE cannot be made too small 
(small value of H), as the directive tendency becomes so small that 
the '' zero” position is unstable. Throughout this adjustment the 
two coils AA are kept parallel to each other. 

2. To Aum the zero position of the suspended system—that 
is, to place the magnets in the plane of the paper (Fig. 1)—the angle 
COE (in a plane at right angles to the plane of the paper), is varied 
— for one coil only, of the two coils AA. 

The two adjustments outlined above correspond to the adjust- 
ments of the zero of an ordinary Kelvin instrument by means 
of a controlling magnet. i 

8. The field produced by the coils AA induces small E M. F.s 
in the coils BB. Further, the E.M.F.s induced in the coils 
BB are opposite in sign, since the coils BB are connected in 
opposition. When the galvanometer is short-circuited at the 
reversing switch R, there will usually be sufficient E.M.F. in- 
duced in the coils BB to cause a deflection of a few centimetres 
(scale divisions). It is possible to place the two coils AA sym- 
metrically with respect to the field EF, so that no deflection is pro- 
duced on short-circuit, and at the same time satisfy adjustments 1 
and 2 above. This adjustment, however, is very tedious and can 
be eliminated by using a small transformer without iron, with a 
movable secondary. The primary of the transformer is connected 
in series with the coils AA, and the movable secondary in series 
with the coils BB, as shown in Fig. 1. It thus becomes ible to 
make each of the three adjustments independently of each other. 

Three instruments of different resistances have so far been 
built by the writers. The first two instruments built are not as 
sensitive, however, as they might be. The design of a sensitive 
instrument is exactly the same as the design of a Kelvin galvano- 
meter i. e., the coils (BB) must be wound to the theoretical shape,“ 
and the best size of wire chosen. This size of wire lies in the 
vicinity of No. 36 B and S gauge, single silk covered. 

In two of the instruments constructed the sensibility of the coils 
(BB) was also tried as an ordinary Kelvin astatic galvanometer by 
replacing the soft iron magnets with a permanent magnet suspen- 
sion. From the results of these teste the sensibility of the alter- 
nating-current instrument varies from one-third to one-sixth of the 
sensibility of the same instrument as an ordinary Kelvin galvano- 
meter. 

No serious difficulty was experienced from any disturbing effect 
of the earth’s field. The earth’s field might be eliminated by sur- 
rounding the entire galvanometer by a massive iron cylinder, with 
perhaps a slight increase in sensibility. 

The following are the results of the sensibility tests of the alter- 
nating-current instruments. 


Instrument No. 1. 
Coils (BB) 14 in. in diameter. 
Needle chamber ү; in. in diameter. 
Magnets 2 in. long. 
Wound with No. 36 B. & S. gauge, double-silk covered wire. 
Resistance, 2,306 ohme. 
Sensibility = 4 x 10-9 amperes per millimetre, with scale at one metre's 
distance. 
Instrument No, 2. 
Coils 14 in. in diameter. 
Needle chamber }j in. in diameter. 
Magnets à in. long. 
Wound with No. 20 B. & 8. gauge, single-cotton covered wire. 
Resistance, 1:75 ohms. 
Sensibility = 6 x 10-7 amperes per millimetre per metre. 


Instrument No. 3. 
Coils 3 in. in diameter. 
Needle chamber ,°, in. in diameter. 
Magnets made of a single 10 mil iron wire, фір. long. 
Wound with No. 83 B. & S. gauge, single-silk covered wira. 
Resistance, 21 ohms. 
Sensibility, 6 x 10-9 amperes per metre. 
The sensibilities of the above instruments as ordinary Kelvin galvano- 
meters are— | | 
NO 1, 1:4x10-? amperes per millimetre per metre. 
0 


No. 8, 1:0x 10-8 amperes per millimetre per metre. 

* See Gray's Absolute Measurements.” 

f The sensibility of the best types of telephone receivers is about 
16-5 аптрегев. Resistance, 75 ohms. 
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A Kelvin galvanometer has since been built by Mr. McFarlin, 
a student at Delaware College, with a sensibility of 1-0 x 10-9? am- 
peres per millimetre per metre; coils lin. in diameter, needle 
chamber j,in. in diameter. Magnets jin. long. Wound with 
No. 86 B. & 8. gauge, single-silk covered wire. Resistance, 
100 ohms. This instrument has the same sensibility as No. 1, with 
only 100 ohms resistance, as against 2,806 ohms for No. 1. The 
coils of No. 1 departed rather widely from thé theoretical shapo. 

A slight gain in sensibility may, of course, be obtained by pro. 
perly grading the wire of the coils; but the gain hardly warrants 
the difficulties of winding. 

The above alternating-current galvanometer was developed to 
meet the demand for a sensitive alternating-current instrument 
required for a new method for measuring electrolytic resistances— 
the subject of a grant made by the Carnegie Institution of 
Washington. 
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CORRESPONDENCE. 


ALTERNATORS WITH SHUNTED AUXILIARY 
EXCITING FIELD. z 
^TO:THE EDITOR OF THE ELECTRICIAN. 


Sin : In reply to your letter of January 28th, with which 
you sent me a proof of a Paper by Mr. Cramp (which Has 
meanwhile appeared in your last issue), I find that this. writer 
refera in rather a curious way to my article in The Electrician 
of October 26, 1906. I do not know of a previous article by 
Mr. Cramp on this subject; probably one does not exist, and 
I doubt whether he has ever had the idea that he imagines. 
This appeara to me to be the more probable as the arrange- 
ment which he publishes in his article, curiously enough, 
does not enter into my system. Fig. 7 of his article 
shows an arrangement in which both a continuous and an 
alternating-current machine are placed on the same rotor. 1t 
is of the ordinary induction type, with two exciting windings. 
In this machine the excitation produces a field of knowa form, 
in the central part, which passes through the stator and is 
completed in the two outer parts of the rotor. The alternating- 
current winding is placed on the central part, and in order to 
produce a continuous current a sp3cial continuous-current 
machine is placed on one o: the outer. parts and in the 
common field. ..It is ovident that this continuous-current 
machine is magtetically placed, not in a dispersion field 
ie, in shunt, bft directly in a normal ficld which passes 
through the alternating current winding—i.e, in series 
with the alternator. This field increases or decreases as 
the field of the alternator increases or decreases. If, then, the 
machine is required to be excited by the continuous current 
obtained the behaviour is that of а self-3xciting machine, but 
it is not a question of compounding by using a dispersion field. 

The machine, to judge by the relative size of the continuous 
current part, bas more the appearance of a rotary transformer. 
As such there naturally would not be a compounding effect, 
but, on the contrary, a pretty considerable voltage drop, on 
account of tho large dispersion in this type of machine. | 

It is а well-known fact that as soon as а new form of con- 
struction sees the light of day there are always inventora, who 
even in good faitb, think they have always had similar ideas. 
However, discussion in such cases is not of great importanco. 
The patent law on the subject is very plain and limits the 
right of everybody ; but it allows nobody to be inspired by 
later writings so as to make patented constructions their own. 
—Yours, &c., A. HEYLAND. 

Brussels, Feb. 2. 


THE CRAMP NEUTRALISED REPULSION MOTOR. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sim: Mr. Cramp says in his last letter that his views and 
mine regarding the theory of his motor only differ in degree. 
If that is so, then he must have altered his views since reading 
his Manchester Paper, for the theory I put forward is as dif- 
ferent as possible from the ono he then su gested. 1 know 
very well what Mr. Cramp intended to do when designing his 
motor ; indeed, he has repeatedly stited his aims, and does so 
again in the last table of his Paper; but 1 hold that it 1s a 
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second column is the same machine as under I, but connected 
to the mains through a reducing transformer. There is no 
series-conduction machine in which the transformer is em. 
bodied in the motor itself. That being so, I fail to see why 
II should be more difficult to wind than I even if the outside 
transformer is considered, for a transformer is the easiest 
possible apparatus to wind for any ordinary high voltages, 
Then why should II not require a neutralising winding? Has 
Mr. Cramp or anybody else ever seen an alternate-current- 
motor of fair output for weight and with a od. power factor 
but without a neutralising winding ? The.thing.te ec imran 
sibility ; besides, since II is thé same as I, and if I requires a 
neutralising winding, why does II not require one as well! 

I assume that by “repulsion motor” in column 3 is meant 
a "separately excited series induction motor." Since the table 
takes no account of periodicity а comparison between I and III 
is difficult, for while I is suitable for low cycles up to, say, 95, 
III is suitable for, say, 25 to 50 cycles. Then, again, I is 
best at a speed exceeding the synchronous by, say, 40 per cent, 
whilst III is best at a speed a trifle above tho synchronous, 
In order to get at least some ground of comparison, let us take 
throughout 50 B H.P. motors at 25 cycles and compare the 
various motors at full load and at their best speed.. Then the 
power factor for I and II may be taken at 0:9 (for 15 cycles 
0:95 is nearer the mark), for III the power may be taken as 
09, or just under. For I and II the power factor goes on 
increasing with the speed, for III it soon begins to drop again. 
At the speeds we are considering commutation is excellent in 
all three machines, it becomes less good in all three as the speed 
decreases. In column 3 Mr. Cramp states that the series- 
induction motor requires-no neutralising winding. This is an 
astounding assertion. It should be well known by now that 
any induction motor is neutralised tpso facto. | 

It is no use my criticising the iron and copper weigh: 
figurea, for to judge by his last letter Mr. Cramp must have 
simply guessed at these items. I note that the table in ques- 
tion places on record that Mr. Cramp's motor will have a 
power factor of at least 0-9, will commutate better than a 
neutralised series conduction motor wound for low voltage, 
aud may be operated directly from a high-tension supply. 
Further, that the weight of his motor will not exceed that of 
a corresponding separately excited series-induction motor by 
more than 20 per cent., and that it will not require a neutralis- 
ing winding. The efficiency is not mentioned in the table, 
but presumably it will be аз good in the Cramp motor as in 
any of the others. It must, therefore, be of the order of 80 
per cent. for a 50 В.Н.Р. motor. 

I say that these conditions will never be fulfilled, nor even 
approached, by Mr. Cramp's motor. The latter cannot stand 
any comparison whatever with any motor now on the mar«et. 

Let me say, in conclusion, that had Mr. Cramp not intro- 
duced the personal element into his institution paper he 
would not have found it in my last letter, 

London, S.E., Feb. 2. VAL A. FYNN. 


я —M———— —— 

Combined Pupin Coil and Insulator.—Pupin load-coils are 
coming into use for telephone lines of considerable length. 
Such coils are placed upon the pole lines and are spaced the 
proper distance apart. But as good means must be provided 
for protecting the coils against the weather, some of the manu- 
facturers have been looking for the most practical method 
of carrying this out. A solution of the difficulty is given 
in the Western Electrician. The porcelain line insulator is 
combined with the coil itself, so as to contain the latter within 
the insulator. An insulator is used of the single-petticoat 
form, and it is made with an annular chamber near the upper 
part. Coil and resistance are placed together, and form a ring 
which fits into the chamber of the insulator, leaving a small 
clearance. Once in place, a screw-cap working upon the core 
of the insulator, closes up the chamber at the bottom. Melted 
insulating material is then run in around the coil through a hole 
in the cap, so as to hold it solidly in place and prevent any 
moisture from reaching the coil through the joints of the cap. 
By this method of construction the main body of the insulator 
remains in a single piece, and it is as Strong and as easily made 
аз an ordinary insulator, 


physieal impossibility to achieve success in the manner he has | 
suggested, for the following reasons :— 

1. It is well known that when & current T, in the secondary B of the 
shunt transformer (A- B) varies in phasethrough 90 deg. and in magnitude 
fron zero to its maximum these variations do not appreciably alter either 
ths phase relation between the transformer flux ¢ and the E. M. F. (E!) at 

. the terminals of the primary A, nor do they appreciably alter the magni- 
tude of ф. This holds good whether the magnetising current is small or 
large. 

2 It is not possible to 80 design Mr. Cramp's motor that ф' is small 
in comparison to 63. Limb 2 must admit ф', which is a part of ¢ just 
as freely as it admits фз, which is a fraction of pı and Ga. Note that the 

' reluctance of lirab 2 has no appreciable effeot on the magnitude of $, 
but that it does materially affect the maximum possible values of фу and 
Pı for with decreasing reluctance of limb 2 the maximum I, obtainable 
falls rapidly.. Firstly, because as this reluctance decreases, and even 
when circuit B is open, $' will increase at the expense of $"; secondly, 
because the smaller the reluctance of limb 2 the more will &“ increase 
beyond its no-load value and the more will 9" fall below its no. 
load value as B is loaded. The decrease of ф” reduces 12, therefore, 
p! and ф° It is seen that the value of $' increases steadily 
relatively to ф; in fact, it quickly approaches the value of ф itself. 
Now, since ꝙ is constant, it is clear that not only does the rela- 
tive value of $' increase, but its absolute value increases also. The 
reasons which lead to an increase of ¢’ also lead to an increase of фу, but 
фз is а fraction only of ¢, and Ф,, and since фу and ф» decrease with in 
creasiog ¢’, the absolute value of $» can rise, but little, if at all, The 
remedy seems to lie in the use of a very large air-gap ; in other words of a 
motor field having a magnitude of the order of an ordinary leakage field. 
Such a gap will certainly reduce ¢’, but it will also redace the relative 

value of фз.` Mr. Cramp seems to think that the whole of the flux pro- 

‚ duced by the ampere-turns in B—i.e., the flux ø: threads limb 2, If this 
were во, then there would be more chance for his motor, but if the whole 
of the flux ¢, threads limbs 3 and 2 only, then limb 1 will never take more 
than its original magnetising current; there will be по flux ¢, and Mr, 
Cramp will be getting an output out of B without any input into A. The 
Weight efficiency of such a motor would indeed be great! It surely is 
evident that only a fraction of фә can thread limb 2, the rest necessarily 

' threading limb 1 and causing À to take from the mains a current of 
opposite phase to I, thereby setting up $1 opposed to ¢y. 

3. It is in no way a question of whether, os is to be large or small; the 


— . ÆGqfͤ—ä—4 


vomponent Of dn, then фу is practically of same phage as $, aud therefore 
near е 

5. Mr. Cramp admits that I, at high speed will tend to get into quad- 
rature with ø ; he therefore admits that the back E. M. F. ig out of 
phase with the working E. M. F. and tends to bring motor field and arma. 
ture current into quadrature ; this in itself is enough to condemn the 
аа and no high speed will be required to achieve this disastrous 
result. s 


and without taking the phase conditions into consideration. Au indica. 
tion of the values of ꝙ can, however, be obtained by measuring the 


the reduction of ф” and therefore the increase of ф. 

T. I notice that Mr. Cramp now discards tho neutralising winding N 
which formed part of his original scheme; that alone shows that my 
contentions are correct. The neutralising winding improves the power 
factor, but as soon as the latter rises then the torque per ampere in 
Mr. Cramp’s motor must diminish; N ig therefore detrimental. It ig 
worth noting in this connection that $;, which is admittedly of same 
phase as I, can only materially affect the phase of % if 5 is in 
quadrature with o. This cau enly bs the case when the power factor is 


approximately correct data of the actual performance of his m i 
a : | оќог. Н 

table is во very misleading that I venture to ask you, Sir, for a little 

more space in order to draw attention to the incorrect statements 


The term “compensation coils ” probably stands for “ neu- . 
tralising winding ”—i.e., a winding neutralsing the armature 
ampere turns. In that case the ‘‘simple-series motor” in the 
А cen 18 what I call the « neutralised series-conduction 


The only motor I can think of to fit the heading of the 
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LEGAL INTELLIGENCE. 


— са 
Dudley, Stourbridge & District Electric Traction Co. (Ltd.) 
. v. Dudley Corporation. | Е 
| This case came before the Court of Appeal (Lord Justices Vaughan 
Williams, Farwell and Buckley) on Wednesday aud yesterday on plaintiffs' 
appeal from a judgment of Mr. Justice Swinfen Eady. The facts of the 
case were reported in our issues for June 1 and 22 last. 

The question to be determined was as to the basis of purchase of а 
light railway which. was being acquired by the Corporation from the 
company. An agreement between the parties provided that the Cor- 
poration should purchase and the company should sell the railway at a 
price, to be settled іп свве'оѓ difference by the Board of Trade. It did not 
contain any stipulation or provision as to the principle upon which the 
price was to be arrived at. The company contended that the railway 
was to be sold as a going concern, and, therefore, the sale must include 
the equipment and the rolling stock and powers to woik and the rights 
attached to the structure. The company, therefore, contended that if the 
valuation proceeded on that basis they would be entitled to £32,576. Mr. 
Justice Swinfen Eady held that this contention was not well founded, and 
that the proper basis was that put forward by the Corporation upon which 
the arbitrator awarded £16,548. 

At the conclusion of the arguments their lordships held that the 
proper basis of value was that contended for by the company, and dis- 
charged the order of the court below and entered judgment for the 
company for £32,576. The appeal was accordingly allowed with costs, 


— — 


Grundy v. Smith. 


This case came before Mr. Justice Phillimore in the High Court 
on Friday. Plaintiff, an electrical engineer, sought to recover £145 
alleged to be due on a bill of exchange and £55 for money advanced. It 
appeared that defendant had been employed by plaintiff as a traveller in 
1905, receiving £1 a week as out-of-pocket expenses and 5 per cent. on 
all orders obtained and executed. During the period of the engagement 
plaintiff advanced defendant £72. 18s. 6d., and commissions amounted to 
213. 158. 6d. In August, 1905, defendant told plaintiff he had obtained a 

contract to supply electric fittings, &о., for 200 houses, then being built 
at Hampton Hill by a Mr. J. Curtis, and as the commission on the order 
would have amounted to £435, plaintiff, on Sept. 11, agreed to accept a 
bill drawn upon him for £200 lees £55 the amount of unpaid advances. 
Later cn plaintiff discovered that Mr. Curtis had now actually given the 
contract, and he stopped the l ill. Defendant, however, had negotiated 
it in December. | 

Mr. J. CURTIS, of Teddington, denied that he had ever concluded а 
ccniract with defendant for the electric lighting of his houses referred to. 

DEFENDANT said Mr. Curtis told him that if bis estimate was the 
lowest it would be accepted, and when he did take the estimate to him 
he said it was the lowest of the three he bad received. On the following 
day he wrote and plaintiff signed a letter which was sent to Mr. Cartis 
confirming the order. His transaction with plaintiff was perfectly 
straightforward. | 

PLAINTIFT admitted that the estimate had been revised between 
Avg. 80 and Oct. 4, but it was not accepted by Mr. Curtis. 

‚ In the result his Lordship gave judgment for plaintiff for £55, and 
ecste, with an indemnity against the bill. 


Pinkerton v. F. A. Glover & Co. 


At the Clerkenwell County Court on Tuesday Deputy Judge Edge gave 
judgment in this case. Plaintiff, an electrician, sought to recover from 
defendants £100 as damages for false imprisonment and malicious 
prosecution. Whilst carrying out a contract for wiring an exhibition 
stand at Olympia plaintiff required a few feet cf wire to complete the 
work. He went to defendant's stall, and it being the usual custom to 
hire the goods necessary for carrying out such contracts, he obtained it 
from the boy in charge, stating the stall he was going to use it upon. 
When the exhibition was over he was given into custody upon a charge 
of stealing the wire. He was taken before a magistrate and discharged. 

For the defence it was said that no goods were allowed to be taken 
away from the stall without being booked. 

The jury awarded plaintiff £15 for malicious prosecution and £5 for 
false imprisonment, but judgment was reserved to consider legal points 
raised as to the proof necessary for plaintiff's case. 

The DEPUTY JUDGE said there was the evidence of plaint:ff that he 
saw Mr. Glover sign the charge sheet, there was Mr. Glover's admission 
that he gave plaintiff into custody, and there was the evidence of the 
detective that plaintiff was given into custody. He thought tbat was 
ample evidence in the absence of the charge shest, and Не entered 
judgment for plaintiff, with costs. 


Lloyd's v. MarconiInternational Marine Communication Co. 
and Another.—Mr. Justice Kekewich has appointed Monday, the 11th 
inst., for the trial of this action. 


Hinton v. Blectric Signs & General Advertising Co.—This 
case was mentioned to Mr. Justice Parker on Friday. Notice of motion 
for interim injunction had been given by plaintiff, who had a patent 
relating to luminous signa. There was a conflict of evidence on the issue 
of infringement, which ‘could not be gone into on а motion, and it was 


agreed that there should be no order on the motion, except that the costs 


should be costs in the cause, 


Carl Oppermann Electric Carriage Oo. (Ltd.)— Before Mr. Justice 
‘Parker on Friday, Mr, Buckmaster, K.C., moved on behalf of the execu- 


tors of Hy. Browne (plaintiffin a debenture holders’ action) to set aside an 
order which had been obtained ex parte by Mr. Oppermann, and under 


| which he had obtained the conduct of the proceedings The action was 


commenced in Feb. 1905; a receiver had been appointed, and judgment 
had been given, but Mr. Browne died subsequently. It was agreed that 
the order should be discharged, and the merits of the case gone into on 
the original summons, the costs of the motion being reserved. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


An electrician is wanted to take charge of the running and up- 
keep of d.c. plant in large iron and steel works. Applications to 
Frodingham Iron & Steel Co., Frodingham, via Doncaster. See an 
advertisement. | 
The governing body of Northampton Institute, St. John.street, 
London, E.C., invite applications for the appointment of an 
instructor in mathematics. Attendance required for two hours on 
four mornings per week. Salary £120 per session (October to July). 
Forms of application from Principal, Dr. R. Mullineux Walmsley. 


_ Experienced syphon-recorder clerks are required. Applications 
to Mr. E.'Raymend.Barker, India Rubber, Gutta Percha & Tele- 
graph Works, Silvertown; Londoh E. See an advertisement. 


The Governing Body of Battersea Polytechnic requiré af assistant 
lecturer in physics. Commencing salary £180 per annum 
Particulars from the Secretary, Battersea Polytechnic, London, 
S.W.. See an advertisement. 


An arc lamp trimmer is required by Stepney (London) Council 
electricity department. Applications to the engineer and manager 
(Mr. W. C. P. Tapper), 77, Osborn.street, Whitechapel, London, E. 
See an advertisement. | | 

An experienced traveller, with good connection in the North of 
England and the Midlands, is required by a firm of switchgear and 
general accessory manufacturers. See an advertisement. . 


A gentleman with electrical and chemical training is required for 
temporary assistantship in chemical works. See an advertisement. 


Oban (N. B.) Council require a resident electrical engineer. ‘Salary 
£100 per annum. Forms of application from the town clerk. 


On Wednesday Salford Corporation decided to appoint Mr. Victor 
A. H. M'Cowen, of Belfast, to the position of borough electrical 
engineer, in succession to Mr. C. D. Taite, at a commen: ing salary 
of £800, rising to £1,000 per annum. Mr. C. E. C. Shawfield, of 
Wolverhampton, was the other candidate selected by the Electricity 
committee for an interview. : 

Mr. McCowen was bor in Tralee (Ireland) in 1866. His mechanical 


engineer ing wasgained at the Tralee Foundry, Tralee, and his early electrical 


engineering training at Finsbury Technical College, where he secured the 
Goldsmiths.Company's prize and institute medal for electric lighting. 
He subsequently joined the staff of J. E. H. Gordon & Co., and in 1892 
became engineer to the Killarney Electric Light Co. In 1894 he was 
appointed city electrical engineer at Belfast. 

Mr. H. S. Ellis, deputy electrical engineer (and brother of the 
city electrical engineer, Mr. Arthur Ellis) of Cardiff, has been 
appointed chief assistant at Bradford, at a commencing salary of 
£950. Of the candidates for the position the following four were 
selected for interview by the Electricity committee—viz., Mr. H. 8. 
Ellis, Mr. F. W. Purse (Warrington), Mr. W. H. Miller (Wakefield) 
and Mr. H. A. Howie (Wolverhampton). | | 

Dover Town Council have appointed Mr. Н. E. Osborne senior. 
charge engineer, in succession to Mr. Heygate, resigned; Mr. H- 
Brownscombe to be second charge engineer in place of Mr. Osborne; 
and Mr. J. E. Dudgeon to be junior charge engineer on three 
months’ probation. 

Mr. M. P. Plunkett, of Oban, has been appointed resident elec- 
trical engineer at Tonbridge, in succession to Mr. J. A. B. Horsley, 
at £150, increasing to £250 per annum. The number of applicants 
was reduced to five, and the Electric Lighting committee's choice 
fell upon Mr. Plunkett. | 

Worcester Electricity committee have appointed Mr. Bemrose, 
senior assistant, as chief assistant engineer, at £2. 7s. 6d, with a 
further increase to £2. 10:. six months hence. 

Mr. Alex. Walker has been appointed (out of 88 candidates) 
charge engineer at Southwark (London) electricity works. M 

Mr. A. R. Grundy, engineer-in charge at Bermondsey electricity 
undertaking has been appointed electrical engineer to the Royal 
Mint, Calcutta. 

Dr. W. Bone, F. R. S., has been appointed to the newly-created. 
Professorship of Chemistry has applied to fuel and metallurgy at 
Leeds University. | 
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ios EDUCATIONAL NOTIOBB. | E 

· Battersea, Polytechnic (London).—The annual distribution of 
і esday. | | 

Mi jon Bene ор Wedne of the L.G. Board) said the Polytechnic 
was one of 11 similar institutions in London; and they were a Mond un 
vestment. He thought the Polytechnics could take the place of the o 
workshop apprenticeship system. as E 
City and Guilds of London Institute (London) —The 25th 
annual présentation of Prizes and certificates took place at the 


cost, Mr. Christie strongly recommends „that these be a! 
With regard to the two Вор, Posts, five Years ago they wer 


y one more per annum, an : 
the side streets. The &nnual increased Cost of th 
amps would be £106. 183. 2d. If thenew metallic filament lam 


The Lighting committee have approved the report and resolved thy 
talum lamps be Provided for 152 posts and that. fi ve changes per annum 
be made in the mps on the two 8-c.p. posts, ; | 
Burnley.— The borough electrical engineer (Mr. Jas. E. Starkie 
has submitted a report to the Electricity committee regarding exten. 
sions to the boiler Fo ich i 


economisers and the erection of another building, to meet the de. 


Secretary (Sir John Watney) described the past year’s work, and said the 
institute was founded and maintained by the City Corporation and the 
Livery Guilde. The Lady Mayoress presented the Prizes, which included 
37 diplomas for civil and mec anical engineering, 23 for electrical 


engineering and 7 for applied chemistry, the total number of prizes 
being 333. 


raction at Salford Technical Institute. The firm pay the fees 
of their apprentices, and receive from the Institute monthly returns 


Cheltenham.—0n Tuesday the Council resol ved to apply for 
of their attendance and work. Messrs. Mather and Platt have 


sanction to a loan of £8,000 for additional plant at thee ectricity 
works, including а 1,000 kw. set, with condensing and auxiliary 
plant. 


The chairman of the Electricity committee (Mr. Ley Wood) explained 
that the Present Plant was overloaded and that the engineer (Mr. Bache 


i i blic and private li hting, 
lamps would, he Prophesied, revolutionise pub үт i шщ 
materially cheapen the Cost of the light to consumers with a resultant 
greatly enlarged demand, | ‚ 

Derby.—The Electric Lighting committes have decided to hire 
out and maintain flame aro lamps at £10 per annum for one lamp 
supplied with alternating current, or £9 each per annum for not less 
than four lamps supplied with eicher alternating or direct current, 


Egypt.—The J anuary issue of the Journal of the British Chamber 
of Commerce of Egypt gives a table showing that during the last 
three years more than half the contracts made by the French 
Departments of Finance and of Railways were secured by British 

rms. The contracts were chiefly for locomotives, goods waggons, 
rails, signal apparatus, telegraph Apparatus, &e. Locomotives 
(entire and parts) were also supplied by Germany. Belgium ten. 
dered successfully for Waggons, bridge and roof ag materials, screws 
and parts of locomotives, Small machines and oil were ths pa 
cipal contracts obtained by French firms. The figures given " 
1908, 1904 and 1905 respectively were, in £E, equivalent to £1. 0з. 6d., 
аз follows: United Kingdom, 884,625, 494,460, 450,000; Belgium, 
112,409, 164,915, 216,300; France, 1,116, 48,000, 20,000; Germany. 
83,285, 29,711, 86,400 ; Norway and Sweden, nil, 4,700, set 
other countries, 85,586, 61,249, 57,100; total, £566,971 for 19)3, 
£E803,085 for 1904 and £E831,687 for 1905 respectively, 


Electricity in Cotton Mills. —The formal inauguration of the 
electric power plant at Droylsden Mills, Fairfield, took place on 
ednesday, is spinning and weaving mill, which belongs d 
Bars. Ashworth, Hadwen & Co., has nearly 89,020 spindles x 
900 looms, and is claimed to be the first in the country to discar 


mechanical transmission of Power in favour of electric driving. 


Ordinary wages for the time during which they are at the institute. 


Manchester University, —The Vulean Engineering Fellowship 
has been awarded to Mr. G. W. Worrall, M. Se. : 


Aberdeen, —In order to cope with next winter's demand, the 
city electrical engineer (Mr, J. Alex. Boll) has been authorised to 
obtain tenders for an additional 700 kw. generating set and other 
plant at the estimated cost of about £9,899. 


Acton.—An inquiry was held here on Friday into the application 
of the Council for ermission to borrow £20,000 for extensions of 
the electricity undertaking, 


Belfast.—At a special meeting of thé Tramwa 8 and Electricity 
committee on Monday it Vas reported that th, 
engineer (Mr. Victor A. H. MoCowen) had i 
visionally accepted, an offer of Ап appointment at Salford 
was generally agreed that it would be a great loss to the under. 

taking if Belfagt Were deprived of the Services of Mr. McCowen, especially 
as they were Moré or less in the middle of the work in connection with 
the tramways. The committee unanimous]y decided to confirm the 
resolution. which they had Passed last year i Increase the electrical 
engineer's salary by three annual increments of 100 to 21,000. 

Mr. McCowen jns reported that theoutput of electricity for 


,286 units, an increase of 


per oent. above the previous year, 6 244,297 units Were supplied 
Nits 


—To meet the ripe demands Íor |. 
e 


Some of the advantages of electric driyin Over steam and shafting for 
cotton mill working © From tests made it had been found, he eaid, oa 
from 4 to 6 per cent. inorease in Speed was attained, with кши hv 
greater Production, without any increase in breakages whatever. y А 
was economy because there was no waste of power, Then less wein 
Space was needed, lesg oil, legs Шеп, and the amount of coal used co 
pared favourably with that used in the old method of driving. 

80m.— Sanction to a loan of £3,600 for extensions of the elec- 
tric lighting plant has been applied for by the Council. 


Exhibition, —1; is announced that the recent electrical EBD нош 
at Brighton has Proved very Successful. Over 12,000 peraons pai 
for admission, and Several thousands were admitted free. 

ire.—It is reported that the electricity works at Oarrick · on · 
Shannon (Leitrim) were destroyed by fire on Monday. 


Foots Oray. —Bexley Council have sealed an agreement to supply 
electrical energy to the Toots Cray Electricity Supply Co. at 3d. 


; the company to work their 
railways by electric power and for ot 


Bray (Ireland).—The electrical ongi 
recently reported to the Council that 


fter protracted di&cussion, it 
, majority that, in view of the heavy i 


Brighton, A Feport has been Prepared b 
Sngineer (Mr. John Christie) on street lighting by tantalum or other 
high efficiency metallic filament lamps, 

he report States that the carbon filament two 8 
per annum, an 88 tantalum lamps can on] 


of these would be £4. 38. 4d., or 


; рз, 
amps in thege would only 
annum, 


r 23. 83. 81: per and, as the increased |: ht 
the . more important side streets would oa 


Havant.—Portsmouth Corporation have been asked if they are 
-be well worth the extra 


Willing to extend their mains to the Havant district provided 
avant Council obtain ап electric lighting order, | 


-- 


— m od Бе, 
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„ Hospital Lighting.—A discussion took place.at a special meet - 
ing on Monday of the joint committee of management of the Tyrone 
County Hospital as to the advisability of adopting electric lighting 
at the hospital, and it was ultimately decided to employ an electrical 
engineer to prepare a report and estimates upon the subject. 


Italy.— The Bulletin of the French Chamber of Commerce at 
Milan announces that the Italian State Railway Department have 
concluded preliminary plans for electrifying the following railways: 
Pontedecimo-Bussalla, Savona-S. Giuseppe-Ceva, Gallarate-Arona, 
Gallarate-Laveno-Luino, Milan-Lecco and Bardoneche-Modane. ` It 


is proposed to construct a storage basin at Morbegno, in order to 
, utilise power from the river Adda, for the generation of electrical 


energy for the line from Usmate to Bergamo and S. Pietro Seveso. 

Plans for the eleetrification of the line from Turin to Torrepellice 
have been submitted to the Ministry of Public Works. 

The construction of & new electric tramway between Varese and 
Bizzozzero will shortly be commenced. Sig. Richard Luzzatti, 
engineer and director of the Société Varesine, is to superintend the 
construction work. | | 

Leeds.—The Electricity committee have decided to extend the 
electric lighting mains into the Lidgett Park and Moortown dis- 
tricts.. On one estate which is being developed in Lidgett Park 
nearly 200 houses are to be built and it is intended to wire all these. 


There are also many other houses that will take a supply. There |. 


will be two underground distributing stations. The cost of the 
Moortown section is estimated at £6,550 and that of Lidgett Park 
at £9,800. | 

London County Council —On Tuesday the Finance committee 
reported that £1,694,015 had been expended on tramways for the 


nine months ended Dec. 81 out of the estimated expenditure of 


£2,000,000 for the whole year. | 

Tramway Proposals for 1907-S.—The Highways committee again sub- 
mitted their report as to the construction and reconstruction of tramways 
during the ensuing financial.year. Details were given in last week's 


Electrician. The preamble was adopted, but pending the report of the 


Finance committee further discussion was adjourned. 


Halfpenny Fares on the Tramways.—The Highways committee recom- 


mended that 4d. fares be introduced for various stages on the northern 
system of tramways recently electrified. ; 


The Finance committee presented an important report on this subject, 
in which they remind the Council of their report on the same subject in 


May, 1905. The Committee then reported that having regard to the 
very narrow margin of surplus shown by their estimate, the strictest 
economy in capital expenditure was calléd for and caution would be neces- 
sary in dealing with proposals to lower fares or to increase the cost of 
working. The committee now find it impossible to advise the Council 
definitely what the financial effect of introducing 4d. fares is likely to be. 


At present owing to the difficulty in obtaining sufficient sub-station' 


machinery from the contractors, the committee understand that the 


power obtainable is not adequate for а full service to accommodate Ње 


number of passengers under existing fares, and the committee doubt 
whether the present is an appropriate time to inaugurate a policy which 
is expected to result in a large increase of traffic. 

It was agreed to amend the recommendation of the Highways com- 
mittee so that it should read that the question of 4d. fares be submitted 
as soon as possible. | | 

Liverpool.—For the year 1906 the revenue of the tramways was 
£663,777. 68. 54. ; advertising receipts were £571,216. 7s. 1d. 

Expenditure amounted to £385,405. 48. 1d., leaving £185,811. 3s. to be 
carried to net revenue. 

The electric supply department's accounts show a total income of 
£258,769. 18. 11d., and after paying expenses the balance is £157,059. 12s. 6d, 

Marriage.—The marriage took place at St. Cyprian's Church, 
Durban, South Africa, on Dec. 81, of Frances E Cheesman, only 
daughter of Mr. H. G. Cheesman, superintendent of the Eastern & 
South African Telegraph Co. at Durban, to Campbell ЕЁ. Graham, 

the Cape Mounted Rifles. Congratulations. 

Mexborough-Rawmarsh Tramways.—The tramways between 
Rotherham borough boundary and Rawmarsh, which was officially 
inspected on Friday, has been opened for traffic. The tramway, 


which is equipped on the Dolter surface contact system, is part of a. 


scheme for connecting up Rotherham and Mexborough. 


Municipal Telephony.—On Tuesday the manager of Swansea 
municipal telephone exchange (Mr. A. G. Mackie) stated that there 


were now 1,215 subscribers’ lines connected, 168 orders on hand and 


1,465 instruments and lines working. | 
National Insurance.—It is reported that on the reassembling of 

Parliament a committee will probably be appointed to investigate 

ways and means of carrying out & scheme of national insurance. 


Newcastle Telephone Service.—In reply to the complaints as 


to insufficiency of the telephone service in the Newcastle district, 


е secretary of the Post Office (Mr. Н. Babington Smith) writes 
at | 


The difficulties in connection with local calls have been due to the faot ` 


that it has not been practicable to complete all the works required in 


connection with the new exchange installation. The trunk telephone 


lines at Newcastle-on-Tyne have been subject to an unusual number of 
electrical faults and disturbances. The delays of which complaint has 


street lighting, (5) private 


been made have been largely due to interruptions in working owing to 
these faults, The cause of the interruption is being specially investigated, 
aud it is hoped that a considerable improvement in the various servioes 
will soon be evident owing to the steps taken to reduce the interruptions 
as much as possible. The Postmaster-General proposes to commence at 
an early date tho work of placing the trunk telephone lines to North 
Shields, South Shields and Sunderland wholly underground. A number 
of additional trunk circuits for Newcastle-on-Tyne will bs provided in 
the course of 1907. 2 


Otley.—The Board of Trade have refused to extend the period of 
the Council's electric lighting order which was obtained in 1902. 
The Board have also intimated that the Council cannot sell their 
order to a company, although an offer of £250 has been received. 


Peterborough.—The Council have decided to light Broadway by 
means of tantalum lamps, the Electricity committee having reported 
that the annual charge would not be greater than the present cost 
of gas lighting. 

Presentations.—On Thursday last Mr. Alfred S. Blackman, city 
electrical engineer and manager, severed his connection with Brad. 
ford to take up a similar position at Sunderland, and the occasion 
was marked by a double social event. | 

A dinner was first given at the G.N. Victoria Hotel, at which Mr. 
Blackman was entertained by the heads of the various departments of 
the electricity undertaking. After this the party proceeded to the Rawson 
Hotel, where a smoking. concert had been arranged, at which some 180 
(out of a total of 260 engaged in the department) assembled to do honour 
to their late chief. ee T "iss 

Mr. Thomas Roles (late chief assistant and successor to Mr. Blackman) 
presided, and among those present were Ald. G. H. Robinson and 
Councillor Jas, Hustler (chairman and deputy-chairman respectively of 
the Electricity committee), Mr. C. J. Spencer, general manager of the 
city tramways, &c. During the evening Mr. Wm. Jones, works superin- 
tendent, asked Mr. Roles to make & presentation to Mr. Blackman, on 
behalf of the employes, of a silver rose bowl and a pair of silver vases, all 
suitably inscribed. Speeches followed testifying to Mr. Blackman’s ster- 
ling qualities as head of the electricity undertaking. The speakers also 
referred to the great and arduous work accomplished by him during his 
term of office at Bradford (involving a capital expenditure of about 
£240,000). | 

Mr. Вглскмлн suitably replied, paying a tribute to all in the depart- 
ment, and asked that the same loyal support would be given to his suc- 
cessor which had so willingly been extendéd to himself. M. 

An excellent musical programme was gone through by various members 
of the department, and the function proved а great success. 

The Staff of the Colchester electricity department have presented 
a writing case to Mr. P. F. Wayman, who is leaving to take up 
a position in Canada. 


Southwark (London).—A return is to be prepared showing (а) 
total loans on eléctric lighting, (b) amount paid off, (c) amount out- 
standing with in t, (d) engineer’s estimate of present value of 
machinery and (e) 3 annual depreciation, (J) of probable life of the 
plant, (4) amount of, cost of generation per unit for street lighting, 
(h) private lighting and (0 power, (J) price charged per unit for 

ighting and (l) power. s 


South Wales.—A conference of local authorities in the area of 
supply of the South Wales Electrical Power Distribution Co. is to 
be held to consider the position created by the absence of the 
necessary financial support for the company's enterprise. 4 

The manager of the company recently communicated with Briton 
Ferry Council pointing out the position of the company and asking the 
Council to take some steps for carrying out the supply themselves. After 
discussion the Council decided to send representatives to the proposed 
conference. 


Sunderland.—At a meeting of the Lighting and Electricity com- 
mittee on Friday last a discussion took place on the conditions 
imposed by the Local Government Board in sanctioning loans for 
electric lighting extensions. : 

It was reported that in some cases the Board had reduced the period 
for repayment to 15 years. The estimates of the electrical undertaking 
for the half-year ending Sept. 30, 1907, were passed. The gross expendi- 
ture is expected to bo £16,758 compared with £14,172 spent in the corre. 
sponding half of last year. The revenue for the age? be is expected to 
total £25,548. 8s. 8d., compared with £21,598. 18s. 3d. last year. Light 
and power are expected to produce £17,570, traction £6,263, public lamps 
£1,838, 17s. 8d., Bridge lamps £27. 17s. 4d., incandescent and Nernst 
lamps £40. 14s, 8d. and meter rents £300. The gross profit is put down 
at £8,795. 7s, 9d., compared with £7,421. 10s. 7d. for the corresponding 
half of last year. Interest will absorb £5,317. 6s. 3d., leaving a balance 
of £3.478. 1s. 6d. 


Train Lighting.—At the half-yearly meeting of the North Staf- 
fordshire Railway Co. the chairman (Mr. T. Mosley) announced that 
many of the company’s trains had been fitted with electric light. 


Willesden.—On Tuesday the resident electrical engineer (Mr. 
J. G. Bruce) submitted a draft circular giving the conditions, ap- 
t 


roximate cost, &c., of wiring houses in the district. _ 
T It i8 not proposed to issue this circular until the application to the L.G. 


Board for sanction to & loan for the hire or hire-purchase of fittings, &o., 
has been dealt with. 
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` Current for lighting is to be supplied to the Simms Mfg. Co.’s sarge 
factory at 2d. жы unit ub to 6 p.m. and afterwards at the ordinary rate. 

The L. & N. W. Railway Co. propose to extend the aro lighting at their 
Brent sidings, and the Council offer to supply current to the company 
subject to their obtaining all the necessary consents. 


1 


‘Workhouse Lighting.— Westminster (London) guardians, being 
disatisfied with the price of gas, have decided to obtain quotations 
for the electric lighting of the workhouse buildings. 


F'ootball.—On Saturday last the G. E. C. (204 team) Football Club 
met the Unity F.C., on the latter's private ground at Wimbledon. 
The first half was entirely in favour of the G.E.C.s, but during the 
second half of the game, with the wind behind them, Unity suc- 
ceeded in defeating their visitors, after a very close match, by two 
goals to one. | 

: Dinners. — The first section of the employes of Cardiff tramways 
departmeut had their annual dinner on Tuesday, the second on 
Wednesday and the third yesterday (Thursday) evening. 

On Tuesday the borough electrical engineer and tramways manager 
(Mr. Arthur Ellis) presided, and among those present were Messrs. H. 
David (traffic superintendent), O. S. Hosgood (station superintendent), 
T. W. Beames (chief clerk and cashier), J. Preston (rolling-stock super n- 
tendent), &c. T. 


— D 


TRADE NOTES AND NOTICES. - 


-- ' TN DB RR INVITED. 


Sunderland Corporation invite tenders for the supply and erection 
of (a) buildings and chimney shaft; (b) three-phase turbo-generator, 
condensing plant and cooling towers; (c) water tube boilers, econo- 
misers, pipework and induced draught fan. Specifications. &o., 
from the joint engineers for the scheme (Mr. J. F. C. Snell and Mr. 
A. S. Blackman), Town Hall, Sunderland. Tenders (addressed to 
the Chairman of the Electricity and Lighting committee) to the 
town clerk (Mr. Fras. M. Bowey) by noon, March 1. See also an 
advertisement. 


Ilford Urban District Couneil invite tenders for supply and 
erection of a feeder booster and switchboard. Specifications, &c., 
from the electrical engineer (Mr. Arthur H. Shaw, M. I. E. E.), 
Electricity Works, Ley-street, Ilford. Tenders to the clerk (Mr. 
John W. Benton), Town Hall, Ilford, before noon, Feb. 26. See also 
an advertisement. 


Edinburgh Corporation invite tenders for supply and erection of 
condensing plant at M’Donald-road electricity station. The plant 
is required to condense the exhaust steam from 7,000 H. p. of steam 
plant of the exhaust steam turbine type. Tenders to the town 
clerk (Mr. Thomas Hunter, W.S.), by Monday, Feb. 18. 


Edinburgh Corporation also invite tenders for exhaust steam 
turbines and direct-current generators at the M‘Donald-road station. 
The plant required consists of two exhaust steam turbines, each 
direct-coupled to a direct-current generator, each turbine to work 
with the exhaust steam from two high-speed 1,200 l. f. P. triple- 
expansion engines. "Tenders to the town clerk by Monday, Feb. 18. 


Wigan Electric Light & Tramways committee invite tenders for 
supply and erection of one 750 kw. engine and generator, two water- 
tube boilers, steam and feed water piping, motor feed pipes and 
economisers, exhaust steam and water piping, motor-driven pumps 
and condenser, coal-handling plant and bunkers and tramcar 
jacks, Tenders to the town clerk (Mr. Harold Jevons) by Feb. 11. 


Blackburn Electricity and Tramways Committee invité tenders 
for 12 months stores for the electricity department, including 
paints and varnishes, castings, insulating material, tools, oils, 
incandescent lamps, meters, pipes, cable, house service fuse boxes, 
switches, motors and starters, arc lamp carbons, screwed tubes, &c. 
Tenders to the Town Hall, Blackburn, by 10 a.m, Feb. 18, 


Salford Corporation invite tenders for 12 months stores for the 
electricity department, including oils, cables, meters, house fuse 
boxes, castings, tubes and fittings, carbons, olectric lamps, switches 
and other fittings, motors and starters, ammeters, &c. Tenders to 
Chairman of Electricity committee by Feb. 16. 

London County Council want tenders by 10 a.m. Feb. 19 for 
road work and platelaying in connection with the reconstruction of 
tramways in Goswell, Pentonville and Gray's Inn-roads for the 
conduit system of electric traction and the construction of new lines 
in St. John-street. Forms of tender, &c., from the chief engineer, 
Spring- gardens, S. W. | 

London County Council also want tenders by 10 a.m. Feb. 19 for 
supply of 300 pairs of maximum traction swing bolster tramcar 
trucks. Forms of tender, &c., from County Hall, 3pring-gardens, S. W. 


Salford Tramways committee want tenders by 8 p.m. Feb. 18 for 
12 months’ supply of electrical and mechanical car accessories, 
overhead equipment, insulating material, iron and steel, iron. 
mongery, wire, oils, &о, 
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Portsmouth Corporation want tenders by Feb. 20 for 12 months’ 
supply of stores to their electricity department, including electrical 
goods, ironmongery, &o., and for laying cables, &c. Forms of tender 
from the electricity works, Gunwharf road, Portsmouth. 


Belfast Tramways and Electricity committee invite tenders for 


boilers, superheater, mechanical stokers, oconomisers, pump and 
pipework. Tenders to the town clerk (Sir Samuel Black), City Hall, 
Belfast, by 11 a.m. Feb. 11. 


Eastbourne Corporation invite tenders for supply and erection ot 


one 750kw. steam turbo-alternator and condensing plant. Теп. 
ders to the Town Clerk, Town Hall, Eastbourne, by ћбоп on 
Feb. 11. 
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Cheltenham Corporation want tenders by Feb. 21 for 12 ‘months’ 


supply of stores, including electric. light fittings, c.i. pipes, iron- 
mongery, tools, indiarubber goods, oils, &c. 
the borough surveyor and water engineer. 


Forms of tender from 


Stockton-on-Tees Electricity committee want tenders by Feb. 20 


for 12 months’ supply of stores. Forms of tender from the Electrical 
Engineer. | | 


Hornsey Council want tenders by noon Feb. 20 for supply of 


meters, cable, troughing, &. Forms of tender, &e., from the Borough 
Electrical Engineer. 


The Commonwealth of Australia Gazette“ contains a notice 


that tenders will be received at the office of the Deputy Postmaster- 
General, Perth (W.A.), until noon March 25 for supply and delivery, 
at Perth, of lead-covered paper-insulated telephone cable, as 
follows: 2 miles of 208 pairs (20 Ib. conductors), 110 yds. of 156 
pairs (20 Ib. conductors), 660 yds. of 104 pairs (20 lb. conductors), 
and 880 yds. of 52 pairs (201b. 
accompanied by a deposit, 
on the amount thereof up to £1,000, and 23 per cent. on any farther 
amount in excess of £1,000. Forms of tender, &c , at the General 


conductors). Tenders must be 
or receipt for deposit, of 5 per cent. 


Post Offices, Perth, Melbourne, Sydney, Brisbane and Adelaide. 
The Commonwealth of Australia Gazette announces that 


tenders will be received at the office of the Deputy Postmaster- 


General, Melbourne, until noon April 9 for supply and delivery at 
Melbourne of the following telephone material: 2,000 relays, 2,000 
registers, 1,000 coin attachments and 500 keys. Forms of tender, 
&, at the General Post Offices, Melbourne, Sydney, Brisbane and 
Adelaide. Each tender. must be accompanied by a deposit, or 


receipt for deposit, of 5 per cent. of the amount thereof up to £1,000 
and 2} per cent. for any additional amount exceeding £1,000. 


The Madrid Gazette of Jan. 31 contains a notica that tenders 
(which will be opened 60 days from date by the Port Works Board, 


Huelva) are invited for supply of electrical energy for lighting 
the port and working the cranes, &c., or for the supply of the plant 
for generating electricity. 


A deposit of 80,000 pesetas (about 
£1,090) is required to qualify tenders for supplying electricity, and 


of 17,000 pesetas (about £618) to quahty tenders for plant. 


TENDERS RECEIVED AND ACOEPTED. 
Wimbledon Council have accepted the tender of B. S. Stott & Co. 


for an electrically-driven screen at £310. 


Paddington (London) Council has placed an order with C. Mickle- 
burgh for electric fittings for the large hall at Queen's-road. 


Poplar (London) Council has placed an order with Bruce Peebies 
& Co. for a rewound rotor at £450. 


Blackpool Council have accepted the tender of Morrison & Roe- 


buck for lightning conductors for the schools. 


Wirral Joint Hospital Board have accepted the tender of Collins 
& Price for wiring the fever hospital at £189. 15s. 


Bedwellty Council have accepted the tender of Rhymney Valley 
& General Electric Supply Co. for public lighting at £2. 17s. 6d. per 
16 c.p. lamp per annum. 


Leyton Council have accepted the tender of the Lahmeyer Elec- 
trical Co. for cables at £1,244, and that of Edgar Allen & Co, for 
crossovers, fishplates, &c., at £216 10s. 

Loughborough Corporation electricity department has accepted 
the tender of the Chloride Electrical Storage Co. for & new gtorage 
battery for £1,120. - 


The tender of Johnson & Phillips has been accepted by e 
Council for a high-tension switchboard and instruments at 2429, 
Thirteen tenders were received. 

Yarmouth Guardians have accepted the tender of Gray & Palmer 
for maintaining the telephones and bells at the workhouse for three 
years. 

The tender of the British Westinghouse Co. (at £3,485) for 


magnetic brake equipments for 170 tramcars has been accepted by 
London County Council. 


On Tuesday London County Council accepted the tender y 
W. Muirhead & Co. (at £10,581, 198. 6d.) for the reconstruction 9 
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the Highbury Station and Holloway-road bridges in connection: 
with the tramways, with permission to sublet the steel work to 
Redpath, Brown & Co., or to E. C. and J. Keay. зч 


Derby Corporation have accepted the following tenders :— 


Babook & Wilcox, boilers, &2........ aeons CV hates £7,480 
E. Green & Son; eoonomiser ..,..................... 830 
Musgrave & Co,, induced draught plant. 1,650 


The Metropolitan Asylums Board received the following tenders 
for the installation of telephones, bells, &, at the North Eastern 
Hospital :— 


W. M. Glendinning (acoepted) £400 | J. О. Grant & Taylor........ £635 
F. A. Glover & Co. 959 T. Potter & Sons .......... 33 
Jackson Bros А 859 Britis Home & Office Tele. 
T. Hiscock ................ 820, phone Со. o. 629 
G. Weston & Sous. 789 J. Bryden & Song .......... 620 
А. G. Barton 783 | Cross & Sous 616 
Vaughan & Соок .......... 720 | Electrical Engineering & 
Electrical Installations (Ltd.) 698 Maintenance Coo. 610 
C. FulenamL̃ 693 National Telephone Co. .... 609 
Sweet Вгов................. 689 W. J. Furse & (o.. 599 
Shalders & Davis 670 J. Boulting & Sous. 596 
Cowtan & Sons ............ 655 W. J. Fryer & Co. ..,....... 590 
Private Wire & Telephone In- , Bell Telephone & Electric Co. 581 
stallation Co. ............ 650 | Speedy, Eynon & Со......;., 580 
Cox-Walkers (Ltd.) ........ 650 | Baxter & Impey ............ 520 
Bromley, Batstone & Kirk.... 641 Lea & Warren 515 


BUSINESS NOTICES. 


The London address of the Klein Engineering Co. (Ltd.) is now 
61, Moorgate-street, E.C. Telegrams : Kleininger London ; tele- 
phone 8826 Central. 

Mr. Cecil A. Esmarch, who recently resigned his position as branch 
manager in Newcastle for Bruce Peebles & Co. (Ltd.), has opened 
offices at 17, Collingwood-street, N ewcastle-on-Tyne, and now repre- 
sents the Phenix Dynamo Mfg. Co., Higginbottom & Mannock, 
Isaac Storey & Sons, and other engineering firms. 


John Hill, the younger, and Hy. Wood (trading as Hill & Wood), 
electrical and general engineers, &с, Chapel.street, Luton, have 
dissolved partnership. 


BANERUPTOIBS, LIQUIDATIONS, &c. 


Claims against Robt. Foster and W. Baker (trading as Robt. 
Foster & Co. and the Nelson Electrical Engineering Co.), Adlington- 
street, Burnley, and Stott-street, Nelson, by Feb. 15 to Mr. C. H. 
Plant, 14, Chapel-street, Preston. · 

F. E. Williams (trading as F. E. Williams & Co.), electrical engi- 
neer, 328, Coventry. road, Birmingham, has been adjudicated bankrupt. 

Claims against R. O. Thompson, electrical engineer, 804, Dorset- 
gardens, Brighton, to Mr. E. W. J. Savill, 4, Pavilion buildings, 
Brighton, by Feb. 12. 

Geo. Montague Sellick, electrical accessories manufacturer, 464, 
Romford-road, Forest Gate, London, E., has been adjudicated 


bankrupt. | 
— — — 

Works for Sale.—The extensive newly-erected Ferry Works, 
Queen's Ferry, Chester, are advertised for sale by private treaty. 
The works are conveniently situated, cover an area of about 
150,000 ft., and have a frontage of 1,200 ft. to the L. & N.W. main 
line. The works have been constructed throughout with regard to 
economical operation, and all the shops are lighted and driven by 
electricity. The power house contains plant of 1,000 н.р. (Willans . 
& Robinson engines and generators) in convenient units. The works 
are equipped with special plant for the manufacture of water-tube 
boilers and tubes. The steel works and machine departments are 
fully employed on profitable work, and the special qualities of steel 
produced (including vanadium steel) are widely known in the motor 
and other trades. Illustrated descriptive particulars and orders to 
view can be obtained from the sole agents (Messrs. Wheatley Kirk, 
Price & Co.), 46, Watling-street, London, E.C. See also an adver- 
tisement. 

Sale by Auction.— Messrs. Fuller, Horsey Sons & Cassel] have 
been instructed by the liquidator of the Clift Mfg. Co. (Ltd.) (Mr. F. C. 
Harper) to sell by auction at Bravington-road Works, Harrow-road, 
London, W., on Feb. 26, at 11 a.m., the electrical plant, machi- 
nery and stock, including a number of lathes, drilling machines, &c., 
two electric motors, smiths’, engineers’ and cabinet makers’ tools, 
house service fuses and switches, cables, fittings, &c. Catalogues 
from Messrs. Harper & Broom, 27, Chancery-lane, London, W.C, 
and from Messrs. Fuller, Horsey Sons & Cassell, 11, Billiter square, 
London, E.C. See also an advertisement. 


Plant for Sale.— Salford Electricity committee invite tenders 
for the purchase of some electric motors (d.c. and a. e.), varying in 
віле from 1 B. H. p. to 25 B. H. . Further particulars from the Borough 
Electrical Engineer, Frederick- road, Pendleton. Tenders to town 
clerk (Mr. L, С. Evans) by Feb. 16. See an advertisement. 
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OATALOGUES, &c. 


С.С. Meters.—The number of types of small metera for consumers 
Premises is constantly being added to. The Electrical Apparatus 
Co., Caxton House, Westminster, London, S. W., send their cata- 
logue E, which contains particulars and prices of the “ E. A. C.“ 
ampere-hour meter intended for continuous-current circuits. 

Angold Are Lam 'p8.—T he style of the General 
Electric Co.’s recent booklets is one which 
tends to facilitate ready reference. The size 
18 8in. by 4in., which is convenient for pocket 
use. Booklet No. E 1,156 comprises 24 pages 
devoted to Angold arc lamps. The piece de 
resistance of this is the Angold Flame Are, for 
continuous-current circuits. We give an illus. 
tration of this lamp shown closed. The Elec- 
trician“ INDUSTRIAL SUPPLEMENT for November 
gives fuller details. | 


Н.Т. Switches.—Ironclad switch gear for 
Power consumers’ premises appears to be in 
considerable demand at the present time. Engi- 
neering Instruments (Ltd.), who make a 
= Sheciality of switches, motor starters and three- 
Phase oil dif uit:breakers, have published four 
sheets intended to supplement their leaflet file 
catalogue already issued. These new sheets 
give illustrations, descriptions and proofs of 
their recent designs in H.T. Ironclad oil switch 
gear. Further particulars will be found їп. 
“The Electrician ” INDUSTRIAL SUPPLEMENT, 
current issue. 


. Tyneside Industries.— The Tyne Improvement Commission has 
issued, through the Commercial Agent’s office at York, an attractive 
pamphlet summarising the advantages of the Tyne as an industrial 
centre, 


Motor Starters.—Catalogue D, issued by the Electrical Apparatus 
Co., Caxton House, Westminster, London, S.W., describes and 
illustrates a novel form of solenoid motor starter. Full particulars 
and illustrations of this starter are given in * The Electrician " 
INDUSTRIAL SUPPLEMENT with this issue. | 

А. C. Instruments.—The design of alternate-current instruments, 
especially those for polyphase circuits, has received special atten- 
tion since electric power distribution on this system has been 
extended. Messrs. Elliott Bros., Century Works, Lewisham, give 
very full particulars of three-phase measurements in their pamphlet 
A.C. 84. Diagrams of connections are given of wattmeters for 
balanced and unbalanced loads, and illustrations and prices are added 
of the instruments which are recommended for these circuits. 


Motor Car Accessories.—'The General Electric Co. have also 
issued a booklet of similar size dealing with ignition accessories for 
motor vehicles, These range from a sparking plug to a charging 
motor-generator. The Geeko " pattern sparking plug is depicted 
in section in the adjoining illustration. The central steel con. 


AÁNaoLD FLAME 
Ano Lamp. 
(Closed). 


SECTION THROUGH '' GEEKO ” SPARKING Prvo, 


ductor can be removed, but when in position the gas-tight joint is 
made between the porcelain and the plug holder by asbestos packing. 
The terminal is fitted with & Thackeray washer to prevent the 
conducting wire from shaking loose. 

Motors.—An attractive file is to hand from Marples, Leach & Co., 
Victoria-avenue, London, E.C., which contains a number of sheets 
giving particulars of motors, fans, meters, &c., kept in stock. | 

Fuses.— Three separate leaflets are devoted respectively to quick- 
break switch fuses, instrument fuses and h.t. tubular fuses by A. 
Reyrolle & Co., Ltd., Hebburn-on-Tyne. The leaflets are holed for 
filing. 

Nernst Lamps.— The “ Perfecta " type of Nernst lamp is being intro- 
duced by the A.E.G. English Mfg. Co., 4 and 5, New Compton eiei 
Charing Cross, London, W.C., to fill a gap between the arc тареш 
the glow lamp. It is intended for any voltage between 200 and 300, 
and will burn on a.c. and d.c. circuits. A recently. issued leaflet gives 


full details, 
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ta шш то шоо 8 Instruments and Accessories, —A zar complete cata- 
logue of instruments and accessories for switchboards has just 
been published by Siemens Bros. Dynamo Works, Westminster 
and Stafford. The list includes almost every type and style 
of instrument required for switchboard use. It also contains 
details: of current and pressure transformers, relays, ammeter 
shunts, &c. - 


Exports of Electrical Goods and Apparatus.—The following 
ist gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery which 
is not separately specified) from Jan. 80 to Feb. 5, with the ports of 
destination :— 

: Africa— Alexandria, £309 (including £76 telegraph material); Beira, 
£54; Cape Town, £82; Delagoa Bay, £168 (including £146 telegraph 
material); ; Durban, £371 (including £67 telegraph material and £220 
telegraph ot Wige East London, £203, and 13 tons telegraph.pole 
fittings ; Port Elizabeth, £52 ; Port Said, £13; Suez, £10. Argentina— 
Buenos "Ayres, £1,126 (including £876 telegraph material) ; Rosario, £103. 
Australasia—Adelaide, £284; Brisbane, £907; Fremantle, £220 ; Mel- 
bourne, £1,045 (including £730 telegraph material) ; ; Perth, £135 'inelud. 
ing. £45 telegraph material); Sydney, £2,621. Belgium— Ghent, £361; 
Ostend, £72. Burma —Rangoon, £1, 614. Canada Quebec, £89. Ceylon— 
Colombo, £27. China—Foochow, £248 (telegraph material); Shanghai, 
£580. Cochin China —Saigon, £25. Cuba, £266 (telegraph cable). Den- 
mark— Copenhagen, £189 (including £151 telegraph material). France — 
Boulogne, £140, Germany—Hamburg, £43. Gibraltar—£20. Holland— 

Amsterdam, £1,269 (including £65 telegraph cable) ; Hong Kong—£120. 
India Bombay, £4,704; Calcutta, £1,350 (including £435 telegraph 
material); Karachi, £39; Madras, £1,747 (including £1,639 telegraph 
material). Italy—Genoa, £18.. Japan—Kobe, £38 ; Nagaski, £1,426 
Tokyo, £144; Yokohama, £4,681. Jfalta— 71 (ineluding £12 tele- 
graph material). Mauritius, £42 (including £17 telegraph material). 
North Atlantic, £4,250 (submarine cable)  Portugai—Lisbon, £9 (tele- 
graph material). Russia — Odessa, £12; St. Petersburg, £180 ; Windau, 
£22. Spain—Cadiz, £175. Straits Setllements— Penang, £75 (including 
£54 felegraph material); Singapore, £372. Sweden—S tockholr , £626 
(telegraph material). Uruguay —Monte Video, £810. West Indies. 
поша. 232. Total 283,440, against £34,755 in the corresponding 
week last year (Jan. 81 to Feb. 6 6). 


— 


PATENT RECORD. 


— занаята 


APPLICATIONS FOR PATENTS. 


Notz.— nie undermentioned Applications (except those marked t) are not 
open to public inspection until after acceptanoe of Complete Specifications, 

hose marked t are open fori inspection 12 mónths after the date attached to 
them, if they have not been published previously in the ordinary course. 
Names within parentheses are those of communicators of inventions. When 
i sad ee accompanies application, an asterisk is affixed. 


December 24, 1905. 


29,520 LÜBECE. Switch. 
29,522 WESTINGHOUSE. Turbines. (Date applied for, 26/12/05.)*t 
29,347 GILL. 


Apparatus for operating with variations of tential. 
29,358 Hocker. Electric light contact insulation. Ж 


29, 374 Bourr. (De Coligny & Germer, U. S. ) Power transmission devicss.* 
29, 894 Ja BURO. Are lamps.“ 
29, ‚406 Kxxr. Electric contact devices. (Date applied for, 20/12/05.) 


29,407 MASCHISENFABRIK OERLIKON. Turbine wheels. 
20/1/06.)*+ 

29,414 ScnóPPr. Fire ala m systems.“ 

29 416 GEBRUDER Siemens & Co. 
applied for, 17/5/06.)*+ 

29,420 Jones. Telegraphic apparatus.* А 

до, ‚425 Preston, Rog & Ков. Electric lighting of trains. 


December 27, 1906. 


29,434 Veritys Liurrzp & Santa. Chains for suspending electrical fittinga.* 

29, 450 Barr & Stroup. Apparatus for transmitting aid receiving Abels 

29, 452 LIVINGSTONE & Dickinson. Street or station indicator.* 

29, 461 HisarsBorTOM, MaxNock & Brooms. Capstans driven by elec'ric 
motor below ground. 

29,494 ISARIA- Z AHLERWERKE G. M. B. H. 
purposes. 

29,509 ORLING. 

29, 510 Свалка. 


(Date applied for, 


Electrodes for arc lamps. (Date | 


Electricity metera {ог 
(Date applied: for, 27/12/05 )* 

Transmitters for wireless N 

Revereible steam turbines. 


December 28, 1906. 


Electrie current converter. 
545 ScHEIBLER. Tool for examining conductors.* 


B.T..H.Co. (G. E. CO. US. ) Cirquit- controlling mechanism. 
B. T. H. Co. & Dawson. Со nmutator type dynamo. 
December 29, 1906. 


Switches and cut - out. 
Electric meroury· vapour lamps. 


testing 


б 
хо 
л 
— 
№ 


CHAPMAN, 


SE 


604 Нил, & Нлоктно. 
,616 Horrarr. 

618 Bonds d B 

, CIPLE. Sectional poles for telephone, telegraph and troll M 
,620 Davis, Bayonet caps for glow lampe. grap roiley wires. 


( Date applied for, 
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29,639 Scorr. Circuit-breakers. 

29, 612 Dake. Turbines. (Date applied for, 1/10/06.)*1 

29, 647 Merk. Connecting lines ia automatic telephones. 
ace 50/12/05. )* 

29,652 MackrE. Circuit control systems. 

29, 655 RoTHsNBUnc. Electrolytic apparatus. 

29,657 СвЕтваох. Are lamps. (Date applied for, 30/12/05. 9 


December 31, 1906. 

29,076 WaRNER. Rails for tramways. 

29, 692 Lomisa, Commutators for dynamo e'ectric machines. 

29, 706 Соміков. Switches. 

29, 708 Comics. Electric wiring. 

29,748 BRAZIL & LvpaLL. Measuring instruments for storage batteries. 

29,757 DaFFORN. Electroliera. 

29,758 LmrrNER. Systems of electric train lighting. 

29, 771 ALMANNA Svenska ELEKTRISKA AKTIEBOLAGET. Multiple-unit con- 
trolling systsms for clettric railway+, &c. (Date app'ied for, 
2/1/06.)*t 

26,855 Bourpos, Котн:снир & SOTCLIFKR. 
lamps. 

26,870 Parsons & Авмвтвома. D; namo electric machinery. 

21, 019 Ов VILLEPIGUE. Turbines. 

27, 0316 LowaroRD. Sparking plugs for internal combustion engines, 

27, 070 Bazin. . Ut lising the force of the waves of ths sea. (Date applied 
for, 28/12/04.) 

27,140. Нирвован. Dynamo electric machinery. 

27, 271 Morrat, Byrr, Masiey & Evecrrio SarFRTY APPLIANCES Co. In- 
strumente for datecting and obviating leakage of electricity, 


January 1, 1907. 

Elec’ ro deposition of metals, 

10 Forster. Repair of tramway and like rails. 

28 HARBISON. Electric lamp cap switching. 

42 CUNNINGHAM. Time indicator for persons using the telephon*. : 

61 WuHzELOCK. Car fenders.* 

93 SuirH. Steam turbine.“ 

96 THoxsox. Fusas specially for telephone purposes. 

97 B.T.-H. Co. (G. E. Co, U.S.) Protective devic 28 for electric trans- 
mission system. 

98 В.Т -Н. Co. (G. E. Co, U.S.) Electric transmissioa system- 

99 ALLGEMEINE ELEKTBICITÀTS Gss. Alt: raating. -carrent commutating 
machines. (Date applied for, 29/1/06.) "t 


January 2, 1907. 


152 CEREBOTANI & SILBERMANN. Te.ephony and telegraphy. 
149 Hacksr. Devices for bonding rails (D te applied for, 2/2/06)“ 
150 EwnRrETII. Moto в. 


(Date applied 


Filaments of incandescent 


6 Cowper-Coues. 


January 3, 1907. 

155 B.T..H. Co. (G. E. Co., U.S.) “Incandescent lamps. 

156 B. T.-H. Co. (A. E.-G., Germany.) Protective devices for electric 
transmission system). 

210 METALLURGISKA PATENTAKTIEBOLAGET. Наравне separa: sion of ore. 
(Date applied for, 9/1/06.) * 1 

217 ManENoHI. Mechanical organs or pianos vd ele:tric lighting 
arrangement for producing lumino'is effects." 

218 B.T.-H Co. & Broom. Arc lamps. 


January 4 1907. 
264 Sayers. Electrical automatic s gnalling for railway». 
287 Siemens Bros. & Co. (Siemens & Halske Akt.-Ges., Ger. nany.) ie 
phone installations having central and local exchanges worked И 
a central battery.“ | 
288 Siemens Ввоз. & C». (Siemens & Halske Akt.-Ges, Germany.) Tele 
phone exchanges.* 
294 BAUMANN. Registering шаша {ог оину шег. (Date 
applied for, 6/1/06.)*+ ү 
298 RAVENSHAW, MIDDLETON & TowxszND. Magnetic clut shes and brakes. 


SPECIFICATIONS | PUBLISHED. 
1906 SPECIFICATIONS. 
146 Asucrorr. Electrolysis of alloys, fused salts, solutions, ots, &¢. 
254 FERMERLING & Porscke. Galvanic cells. 
260 SCHAEFER. Automatic locking device for a-c lamp couplings. 
292 BourT (Koch). High-pressure electrical apparatus. 
797 Moras. Turbines. 
2842 Epwarps. Switches. ied 
Korvga. Perforating paper slips for telegra y, &c. 

6, 221 Бркввүм & Woop. Tumbler switches id 

5, 525 POTTER. Electromagnetic motors for toya. 
3/4/05.) 

6,514 TUBNER. Carriages for conveying drums of cables. 

7,940 BrNaHAM. Electric furnaces. 

7,811 Naber BnorüERS & THOMPSON, Narpzng, & Cox. Ascertaining 
the predetermined apced of a revolving part of measuring 0 
testing apparatur. 

10,956 Lixgspack & Morris. — E'ectric signals for railways. 

12,205 MöLLENRRUCK & DrzLMAN. Carbon electrodes for primary иче 

15, 054 Siemens Ввоз. DrNAMO Wonxs (Siemens Schuckert Wer ii 
Varying E.M.F. in finely-divided steps in three-wire installations. 

16,760 Аве. Electrically lighting апа extinguishing gas burners. m 

17, 785 Javabx. Regulating the P.D. of dynamos d iven at varying spec: 
(Date applied for, 9/8/05.) lied 

26,640 Soc. ANON. WESTINGHOUSE & LesLano. Ejectora. (Date appli 
for, 27/11/05.) 

27,625 HoLuxS. Electricity meters. (Date applied for, 6/12/05.) 


(Date app: ‘ied for, 


I 


OL TRAMW. 
Geo. White) stated that the tramway traffic receipts for the past year 


teat and securing for themselves much Practical acquaintance with their 
handling. A final dividend at the rate of 95 per cent. for the past half. 
year was declared. 

OENTRAL ELECTRIC SUPPLY CO. (LTD.)— The report for 1906 states 
that energy has been supplied to the St. James’ & Pall Mall Electric Light 


an amount of 11,829,960 unita. After making full allowance for sinking 
fund and depreciation and taking into account the amount brought forward 
from 1905, the balance of net Tevenue account to be carried forward is £6 


y said they were contemplating a further ex. 


Bush, £5,000 f. 7 
tubes with the Bakerloo Railway, &c. The revenue account was at first 
sight somewhat discoura ing, because there was a loss of 1,000,000 
paseengers and £7,000 odd in receipts. But there was a solid substratum 
of business on the line Which was unaffected by the competition which 
had recently arisen, and the soundness and future prosperity of the com. 
pany was not in the slightest degree shaken. 
DUBLIN ТТЕР TRAMWAYS CO.—At the meeting on Tuesday, the 
chairman (Mr. W. М. Murphy) said that there had bee 
the gross receipts for the last half-year, of which 
£5,784 was due to Passengers and £185 to parcels. 


parcels, and of £1,496, half the profit on the joint account parcels, 
making £8,117 for the year. They were also able to hand over £1,496 to 
the Dublin South-Eastern Railway Co. as their share of the joint account 


with street tramways had its limitations if it was to be carried on at a profit. 


increased electrio current generated, amounting to 443,242 kw, Main- 
tenance increased by £1,800, of which £1,658 was due to car and truck 
maintenance. 
fally accounted for by the increase of 101,638 in the number of car-miles 
run. The net result of the half year’s working was that they were able 
to show £3,184 

and payment of the 6 per cent. dividend on the preference shares and 6 
Per cent, (tax free) on the ordinary shares wag recommended, £5,000 


The capital expended during the half-year was £12,097, of which £2,716 
Was for new double-truck top-covered cars, some of which were already 
i ine. They expected ultimately to work the 
together with that type of oar. 


Ц d motors, not by increasing the running speed of the cars, but 
by quioker acceleration to full authorised speed after the cars start, 


EAST LONDON RAILWAY С0.—А the me eting last week the chairman 
(Lord Claud Hamilton) said the railway was in a slightly improving posi- 
tion prior to the electrification of the Metropolitan and District Railwaya, 

t was impossible for the company to electrify the line themselves, The 
question then arote, Would the Metropolitan and the District Companies 
change their minds and do it by themselves ? He thought that that was 
doubtful, The question which then aroso was, Would the six leasing 


AYS & CARRIAGE CO. (LTD.)— The chairman (Sir 


companies са, 
noi expect anything to be done. 
to the compan 


There, again, he was afraid, they could 
There was only one other course open 
y, and that was the possibility of an appeal to the Riilway 


GREAT NORTHERN & CITY RAILWAY CO.—At the meeting on Monday 
the Earl of Lauderdale stated that the results of the past year’s working: 
Were as satisfactory as might be expected, considering the varied com. 
petition of omnibuses, horse tramoars, electric Cars, motor buses and rail- 


undertaking, and they were making steady progress. 
now in good working order, and the contractors had fulfilled their obliga. 
tions iu a loyal and liberal spirit, and had done all they could while they 
were responsible for tha line to encourage the public to travel upon it, 


. SS GG a... 


IMPERIAL TRAMWAYS co.— Sir George White stated af the meeting. 
on Wednesday that the Middlesbrough, Stockton and Thornab 
e'eotrio tramways undertaking had had an excellent year. . Their traffic 
receipts showed an increase of £3,735, while 787,882 more 


ectric tramways system, and the opening of these additional through 
Toulon and Surrey and Middlesex could not fail to have 


LIVERPOOL OVERHEAD RAILWAY CO.— The directors’ report for the 
half-year ended December states that the gross revenue receipts were 


balance on the half. year's working of £1,637, which enables the directors 
to recommend payment of.the full year’s dividend on all the preferenc) 
shares and to carry forward £4,246. 9s. 6d, ' 


LONDON, BRIGHTON & SOUTH COAST RAILWAY CO.—At the meeting 
on Wednesday the chairman (Lord Cottesloe) said that it was fortunate 
that the electrification of the South London Railway between London 


being commenced early next year, and the board hoped 
ment would prove to bs а successful maans of checking the effect of the 
Present severe competition and of getting back some portion of the 
suburban traffic. 


LONDON, TILBURY & SOUTHEND RAILWAY CO.—The chairman (Mr. 
A. L. Stride) stated at the meeting last week that electric working was 
more expensive than steam working. Still, every day the cost of electric 
traction was being reduced, but they were not yet down to anything like 
the cost of steam traction. Admittedly, however, it was an experi- 
mental time through which i especially the Dig. 
trict, the Metropolitan and the Whitchapel and Bow were pass- 
ing. With regard to th» permanent way, there was no doubt that, 
especially at points of crossings, the [stock now running over the 
District and over the joint lines of the Whitechapel and Bow and 


The Metropolitan Co., he believed, thought 
they had found out the actual cause and the remedy, but at present that 
was unquestionably the trouble pe enced. 
they had just laid down some hardened steel rails, though these ha 
been provided at no great excess of over the ordinary rail. 


POWER GAS CORPN. (LTD.)—The report for the year ended Sept. 30 
states that Messrs. Ashmore, Benson, Pease & Co. аго the only debenture 
holders and the Principal shareholders in the A.B.P. Accumulator Co, 
(Ltd.), whose business formed & department of the Stockton works 
when they were originally taken over by the Corporation. It having 
been foun impossible, in spite of prolonged efforts, to make this business 
& profitable one, it has now been decided to liquidate the concern volun- 

Several important roducer-gas installa. 

tions have been satisfactorily completed aud starte during theyear. A 
are in course of construction n оов 

and negotiations are pending for further business, some of which it is 
hoped will soon be conoludeds The balance to credit of profit and loss 


t 
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ST. JAMES’ AND. P MALL ELECTRIC LIGHT CO. (LTD.).—The 
directors’ report for 1906. states that the supply has been distributed 
from the Carnaby-street and Mason’s-yard works of the company on a total 
of 308,984 lamps, an increase of 22,900 in the past 12 months. For this 
purpose 5,938,654 units were generated at these works, and 8,671,110 
units were purchased from the Central Electric Supply Co. The cost of 
electricity purchased from the Central Co. has been largely reduced, and 


further economies are expected under present conditions of working, 


which should provide for the payment of a dividend on the company’s 
shares in the Central Co. in respect of 1907. Under these circumstances 
£1,000 has been transferred from the contingency fund to net revenue 
account. The bill promoted by the company last year, in association 
with other West End companies, was set aside by the House of Commons, 
the whole question of bulk supply for the metropolis being dealt with bya 
committee appointed by that House with special reference to & bill pro- 
moted by London County Council. Asa result of this committee's report 
a‘fresh bill has been lodged by London County Council for the ensuing 
session. The London electric supply companies, on their part, are 
engaged in the production of a bil! to enable them to associate together 
for dealing with the question of bulk supply by meaus of their existing 
organisation, and of thus avoiding the immense capital outlay which 
any fresh scheme must involve. The directors regret that adverse 
conditions have continued to affect the business of the company 
during the year and have caused a material reduction in net revenue. 
The net profits for 1906 applicable to dividends on ‘shires, including the 
£1,000 transférred from contingency fund to net revenue, amount to 
£26,850. 188. 8d., making, with balance from 1905 (£635. 10s. 8d.) 
£27,486. Зв. 11d. The interim. dividend for the June half-year—7 per 
cent, on preference shares and 10 per cent. on ordinary shares — absorbed 
£13,500, leaving £13,986. 3s. 11d. The directors now propose to declare 
a dividend at the rate of 7 per cent. on the preference shares for the 
second half-year (£3,500), and a dividend on the ordinary shares for the 
second half-year of 5s. per share, making (with interim) 10 per cent. for 
the year £10,000, leaving £486. 3s, 11d. to be carried forward. 


SMITHFIELD MARKETS ELECTRIC SUPPLY CO. (LTD.)—The gross 
profit for 1906 amounted to £5,135. 8s. 8d. and the net profit to 
£3,172. 28. 4d. The available balance (including £1,409. 115. brought 
forward) is £4,581. 18s. 4d., which the directors propose to carry to general 
reserve. In view of certain matters, the settlement of which have an 
impoi t ant bearing on the future of the company, the directors are advised 
that it would be inexpedient $o make any further distribution of profits 
at present, and they regret that they are unable to recommend the pay- 
ment of a dividend for the past year. The price of current was further 
reduced in the spring of last year, which has adversely affected gross 
revenue. A saving has, however, been effected in working expenses, 
notwithstanding a much larger output. The installation of mechanical 
stokers has proved successful and has resulted in a satisfactory reduction 


in costs per unit. +. 


YORKSHIRE ELECTRIC POWER CO.—The directors, in their report for 
the half-year ended Deo. 31, state that the eompany is making steady 
progress. The units sold during 1906 ampunted to 1,308,275, against 
335,966 during 1905. The demand from eustomera now connected to the 
mains amounts to 2,072 kw. (2,779 H.P.), against 1,402 kw. (1,889 нр.) 
on July 1,1906, Further agreements for 450 kw. have been signed up to 
Dec. 31, and these customers are being connected up as rapidly as their 
own installations are ready. 'The company is now giving a bulk supply for 
lighting in Gomersal, and is arranging for a similar supply in Horatorth. 


—— TS 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


NEW COMPANIES. 


ROBSTONE LAMP & ILLUMINATING CO. (LTD.) (91,845).—Reg. Jan. 28, 
capital £2,000 in £1 shares, to adopt an agreement with F. A. Mitchell. 
Hedges, A. B. U. Robson and E. Kevan, and to manufacture and deal in 
the * Robstone" and other electric lamps, brackets, reflectors, electric 
signs, &c. Reg. office, 120, Fenchurch-street, London, Е.С. 


SEAGERS (LTD.) (91,906).—Reg. Jan. 31, capital £30,000 in £1 shares 
(21,000 5 per cent. cumulative preference), to adopt an agreement with 
Е. Н. Seager for the acquisition of the business carried ом as І, J. & C. 
Seager, and to carry on the business of consulting, mechanical, marine, 
electrical and general engineers, boiler makers, founders, &c. First 


directors, F. H. Seager, C. H. Gilbert and H. Brier. Reg. oft ; 
street, Dartford. nice sg. oflice, Overy 


STATUTORY RETURNS. 


ALLAN ELECTRICAL 8YND. (LTD.) —Return to Dac. 31 gives capital as 
£1,000 in £1 shares, of which 660 have been taken up. £600 Е been 
received and £60 is considered as paid. Mortgages and charges, nil. 


BURMA ELECTRIC WORKS SYNDICATE (LTD.).—The capital ia return 
to Dec. 31 is #2000 in £1 shares, all of which have been taken up. 


бв. 18d. per share has been called up, and £615 his been raceival. 
Mortgages and charges, nil. | айг: 


САРЕ ELECTRIC TRAMWAYS (LTD.).—Return to Dac: 20 gives capital 
as £500,000 In EI shares, of which 491,222 have been taken up. £91,222 


has been received and £400,000 is considered as paid, Mortgages and 

charges, $56,700. mE | : . 
CONCORDIA E LECTRIC WIRE CO. (LTD.) — Ia return t» Dec. 5 capital is 

£2,000 in £1 shares, all of which have been taken up. £1 per share ha; 


been called up on seven and 5s. por share on 1,993 and £505. 5s. has been 
received. Mortgages and charges, nil. 


GILBERT ARC LAMP OO. (LTD.)—According to return to Jan. 14 capital 
із £2,000 in £1 shares, of which 1,405 have bean taken up. £l per 
share called ap on 705, and £700 has been received, leaving £5 in arrears, 
£700 is considered as paid on the remaindar. Mortghiges aud charges, nil. 


MARCONI INTERNATIONAL MARINE COM MUNIOCATIÓN 60. (DTD.).—In 
return to Jan. 14 capitalis £350,000 in £1 shares, of which 204,056 hava 
been taken up. £99,056 has been received, and £105,090 is considered 
as paid. Mortgages and charges, £16,000. 


SUN ELECTRICAL CO. (LTD.)—The capital in return to Jan. 3 is 250,000 
in £1 shares (20,000 preference). 13,764 preference and 10,000 ordinary 
have been taken up, of which 4,600 ordinary have been surrendered. fl 
per share has been called up, and £23,761 has been recsived. Mortgazes 
aud charges, £5,500. 


MORTGAGES AND CHARGES. 


COX-WAUKERS (LTD.)— £3,009 5 per cent. debentures (two serie! of 
£2,000 ard £1,000 respectively), created Dac. 20, 1906, and dated Jan. 25, 
1907, charged on company’s undertaking апі property, present and 
future, including uncalled capital, have been registered, No trasiees, 
Holder E. Cox- Walker, 


ECCO BATTERY & ELECTRICAL С). (LTD.)—£1,000 6 per cent. deben. 
tures, created and dated Jan. 11, 1907, charged on company’s undertaking 
and property, present and future, iaclu ling uncalled oapital, have bean 
registered. No trustees. 


ELECTROLYTIC АТКАЧ СЭ. (LTD.)—Issue on Jan. 14 of £1,7)) 4) per 
cent. first mortgage debentures, part of series created Jaly 9, 1901, to 
secure £50,000, charged on company’s undertaking and proparty, present 
and future, including uncalled capital, Trustees, Liverpool Mortgage 
Iasurance Co. Previously issued of same series £23,350. 


CITY NOTES. 


MEMORANDA (Feb. 7).—Bank rate 5 per cent. (since Jan. 17, 1907. 
Price of silver 31,'5d.—81§d. per oz. Oonsols 863—87 for money 
871—871 for account; 24 per cent. annuities 854—86. Oonsols Pay 
Day, March 1; Stocks and Shares Continuation Days, Feb. 12 and 26; 
Ticket Days, Feb. 13 and 27; Pay Days, Feb. 14 and 28; Mining Share 
Carry-over Day, Feb. 11. : 


BAHIA TRAMWAY, LIGHT & POWER CO.—At a meeting of the holders 
of the б per cent. gold debentures on Tuesday resolptidns were pass 
authorising the issue of further debentures not exezeding 94, 000,00) to 
extend and develop the company's g ‘stem, &o. 


BRITISH ALUMINIUM CO. (LTD.)—At extraordinary general meetings 
of the various shareholders yesterday (Thursday) resolutions were pass 
to increase the capital from £700,000 to £1,320,000. 


BUENOS AYRES GRAND NATIONAL TRAMWAYS CO. (LTD.)—The 
direotors recommend the payment of an interim dividend of 2s. per share, 
less ta x. 


OITY OF BUENOS AYRE3 TRAMWAYS CO. (1904) (LTD.)—The directors 
recommend a further dividend of 1s. 31. per share for 1906. 

ELECTRIC SUPPLY CORPN. (LTD.)—At an extraordinary meeting last 
week resolutions were passed approving the company's bill and 
provisional orders. 


LONDON ELECTRIC SUPPLY CORPN. (LTD.) —For the year ended Dec. 31 
the net revenue was £56,522. 43. Id., and £5,000 has been carried to 
reserve. The directors propose to pay the 6 per cent. preference dividen: 
and recommend a dividend of 4 per cent, on the ordinary shares for 1936, 
earrying forward £4,170. 8s. 63. 


LANARKSHIRE TRAMWAYS CO.—The revenue for the half-year ends 
Dec. 31 was £24,893. 4s, 11d., and the expenses £12,985. 9s. 10d., leyving 
£11,407. 15s. 1d. After paying interest and making contributions to local 
authorities (£539. 63. 3d.) the balance is £9,673. 118. 3d., which with 
£2,984, 84. 2d. forward, makes £12,657. 198. 5d. Of this amount £4, 
is placed to reserve, £924. 19a, 9d. written off and the directors recom: 
mend dividend at the rate of 54 рег cent. The extension line to Cambas- 
lang was sompleted and opened for public traffic on Jan. 20. Capital ex. 
penditure during the half-year amounted to £40,671. 15s, 1d., mainly on 
the Cambuslang extension and six new cars. 

METROPOLITAN DISTRICT RAILWAY co.— The dividend announced 
for the past half-year on the 4 per cent. guaranteed stock is at the ra 
of 13 per cent. per annum, against 1} per cent. per annum for the corre 
sponding period. 


SOUTH LONDON ELECTRIC SUPPLY CORP. (LTD.)—-Subject : tes 
audit, the directors recommend а dividend on the ordinary shares of ? Р 
cent. for the past year. | 


TELEGRAPH CONSTRUCTION & MAINTENANCE Co. (LTD.)—The dne 
tors propose to pay a dividend of 10 por cent. in addition to the 8 
cent. already paid, making 15 per cent. for 1906, being the sam? ra 
in 1905. : 


[B 


* 
4 


= : THE ELECTRICIAN, FEBRUARY 8, 1907. 665 
x — ̃ͤ Ü...... ыыы ы ы м 085€ 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC ELEOTRIO TRAMWAY AND RAILWAY TRAFFIO REOKIPTS, 
| | RECEIPTS. = 


8 Inc. AGGREGATE, 


Line. l or Deo. a ыт 
ended. | E (a) Fo. ed Amount. 120. or 


| i weeks. | Dec, (a) 
tle Line, kanana 11. 14 1-4 7 1r 0 
А Bou Tramway. Jan. 25 174 | - 58 8 683 |- 118 
ы South etropolitan 202 O $9 25 522 eas 3 2,254 ee 
Ж | : , ; < & & South Staff. „ 25 773 | + 42] 3 2,768 |+ 137 
Jm Ab3rdeon Corporation ...... . 1,758 | Stalyb'dge.H de, &c. It. Bd.] Feb. 2 587 | + 1ll| 44 32,796 |+. 4,718 
i Alrdrie 000000 200 006 000 000 000 60€ ve. = 18 Sunderl md бо n. SEDED n 3 1,178 - 9 44 61,601 + 3,174 
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«ү Ayr Corporation 00000000000 + 46 Swindon Corporation 56% os eee ee ee ee 
= Baker Bi, & Waterloo Ry.. — Taunton . cereis „ 25 32 - 0 3 124 — 33 
Barnsley 000 000 000 190 206 100 000 008 a 11 Tynemouth an trict .. » 25 133 - 30 8 511 - 63 
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Bristol Trams & Carriage... 3,503 7 
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N his recent Presidential Address to the Institution of Civil Engineers Sir Alexander Kennedy said : 
“Ts it possible to predict, or even to indicate with any approach to certainty, the lines on which 
the engineering work of our grand:ons is likely to be carried out? I fear it is not possible. I 
have tried to think out whether there is anything in mechanical science corresponding to the 
‘survival of the fittest,’ any definite and traceable lines along which evolution takes place, or 
indeed anything which can be rightly called ‘evolution’ taking place at all. If only this did occur we might 
be able to recognise its direction, and by such recognition help i in bringing about a sort of artificial selection 
which—with plants and animals—might prove a wise acceleration to the slow action of unaided natural 
selection." Mr. Н. G. Wells says, in “ А Modern Utopia,” “It is good for a while to b» free from the carping 
note which must needs be audible when we discuss our present imperfections, to release ourselves from prac- 
tical difficulties and the tangle of ways and means. It is good to stop by the track for a space, put aside the 
knapsack, wipe the brows and talk a little.of the upper slopes of the mountain we think we are T. 
would but the trees l-t us see it." 


While admitting the element of truth in Sir Alexander's surmise, we must not йү it to rob us of the 
satisfaction to be derived from contemplation of the developments which the immediate future holds for us. 
If we cannot always definitely predict we have at least a field of vision ahead which will bear inspection. 
in the light which the present sheds upon it. We may therefore be excused if a few chance thoughts are pre- 
sented, with encouragement from Mr. Wells, on some prospective heppenings in the electrical world. 


) As matters stand at present, we build up ће concrete from the abstract, mainly by speculative processes. 
We start from an accepted centre, as the pivot for the moment around which to swing the circle which shall 
embrace the particular idea we have in view. Once provided with the required formula we can proceed with 
the calculation and carry it to the limit which the factors employed will allow. What better formule can we 
have than those which the past and present furnish for working out the next equation in the problem? Or 
taking another parallel, can we not lay in the regions of the future the track upon which the ever-advancing . 
locomotive of the present shall move forward ? "We may not bridge all the rivers, build all the viaducts or 
drive all the tunnels, but we may help forward the wheels of progress if the lines are well and truly laid. 


All revolutions have a‘ definite object, dim as this may often appear. The ability to better recognise it 
will raise all organised labour to the level of directed effort, and permit of that artificial selection“ referred 
to in our first quotation, which will generally accelerate the processes of advancement. The “ revolution of 
electric power " is far from being motiveless, and it may, perhaps, be well to reiterate that electric power is 
distinctly revolutionary. The acceleration, for which Sir Alexander Kennedy sighs, of the slow progressive 
action of Nature, is surely possible by the aid of applied electrical energy? At any rate, the subject will 
bear examination in the light of **projective thought," and in our next issue we will endeavour to draw a mental 
picture of a particular industry enjoying “advanced " conditions of operation with electric power аз the main 
factor. Our readers need fear no baneful results from an indulgence on our part in mild speculations of the 
kind we contemplate, for our deductions will be suggestive only, and we feel they will not need too great a 
stretch of the imagination to bring them reasonably into the focus of the present. At the risk of failing in our 
objec*, we wish to attempt a few “anticipattons” of possible happenings in the near future in important 
industrial centres and in the conduct of various trades, as a result of the more extensive utilisation of clec- 
trical energy. Already many almost undreamed of things have come about, and they could all be linked up 
with events and changes immediately preceding them were we able to identify the connection more closely. 
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Industrial Electrical Undertakings.—VI. 


Che British Insulated & Helsby Cables, Ltd. —— 


HE introduction of impregnated paper as an insulating an American patent which had been brought over by one of the 
material for electrical conductors was a revolutionary founders of the firm. It soon became evident that there was a 
innovation. It permitted the development of electricity great future for paper. insulated cables, and it was ае 

supply to proceed practically unfettered by high cost inthatim- extend the scope of the business to include heavy cables ae 
portant link between supplier and consumer—the cable system. for lighting and power. Among the first contracts obtaine 
Paper insulation has practically held the field, and it is difficult was that for the original mains for the City of London ни 
to conceive of any more reliable or economical substitute. А Lighting Co, who pinned their faith to onte 
history of the inception and application of insulating by means P cables in the early days and have regularly adhered to them 
of impregnated paper would make instructive reading, and , since. From this starting point the present great business in 
one day it may be written in detail. Failing the existence of & piper cables for all purposes has arisen, and the company е 
any such record, we can remedy the deficiency in part by “has both extensive works to cope with the demand and goun 
presenting our readers with some account of the work patents in connection with this method of cable pets 
of the pioneers in this branch of electrical industry. For many years they made practically all the paper cables 

The British Insulated & Helsby Cables 
(Ltd.) is one of the largest electric cable- 
making firms in the world, and, in addi- 
tion, manufactures or supplies practically 
everything required for any electrical 
equipment. It regularly contracts for 
the making and laying of cables on any 
system for electric lighting, telegraphs, 
telephones, tramways and power trans- 
mission ; also the building of sub-stations, 
the erection of overhead or underground 
tracks, mining installations and the manu- 
facture and erection of telephone and 
telegraph switchboards. | 

We recently paid a visit to the Prescot 
Works of the Company, which are the 
original works of the British Insulated 
Wire Co. (Ltd.). These works now cover 
ап area of 28 acres and give employment 
to upwards of 2,200 men. It is only 15 
years since the original B.I.W. Co. (as it 
has always been called) started in a very 
unpretentious way with one shop devoted 
to the making of small wire and light 
aerial telephone lines, insulated with paper 
aud braided with cotton, in accordance with 
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Fig. 2.— The Wire Mill, showing Drums of Trolley Wire in the foreground, 


used in this country, as well as exporting large quantities 
abroad. 

The capital of the company was increased from time 
to time, until it was found that the fusion of the in 
terests of the Telegraph Mfg. Co. (Ltd.) and the British 
Insulated Wire Co. (Ltd.) would be beneficial to both con- 
cerns, and on this becoming an accomplished fact the capital 
was raised to £1,500,000, at which amount it still stands. 

We were recently conducted through the works at Prescot, 
and were much impressed with the spacious character of the 
shops, their lighting arrangement and general organisation. 


No effort seems to have been spared to ensure the comfort of : 


the workpeople, and overcrowding in the shops was entirely 
absent. To describe each department in detail would exhaust 
many pages of this issue, and exigencies of space must restrict 
our appreciation of their many good points to a plain state- 
ment of what the British Insulated & Helsby Cables do rather 
than how they are able to do it. 

Paper-insulated cables are the chief product, a large portion 
of the works being devoted to the manufacture of heavy cables 
for lighting distribution and power transmission. In Fig. 1 we 
give a view in one of the insulating shops, showing in the fore. 
ground an unusually large stranding machine. There is no 
need to describe the company's cables in detail, as they are 
well known, As regards pioneer work, we are informed that 
the company were not only the first to make paper insulated 
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cables in this country, but also the first 
to manufacture concentric and triple 
concentric cables on a commercial scale ; 
the first to make the clover leaf type of 
cable; the first to provide a complete 
: system of junction boxes for underground 
T mains; the first to use segmental copper 

conductors; the first to use earthen- 
ware troughs for laying cables under- 
ground on the solid system; and the 
first to manufacture low -capacity air 
space telephone cables. The system of 
twin lead-covered house-wiring cables has 
been identified with the company from 
the first. 

Some few years ago the consumption 
of copper wire at the works became so 
large that it could not be obtained in 
sufficient quantities from the then exist- 
ing wire drawers in this country, The 
assistance of France, Germany, &c., was 
sought but without adequate result. 
To meet the demand, it was decided to put down a 
copper rolling and wire drawing plant at Prescot. This 
somewhat bold step has proved most successful, and the 
business has increased to such an extent that, at the pre- 
sent time, the company inform us, its output high conduc- 
tivity copper wire and strip is the largest of any firm in 
England, A further advantage secured is that copper wire 
and strip in a soft state can be supplied as bright as when 
it was first drawn without any acid or pickling process. This 
result is due to the now well-known Bates and Peard patent 
annealing process, which gives a bettor appearance and finish 
to the wire at a cost appreciably less than the older and more 
wasteful method. 

The rolling of the copper rods is also carried out by this 
plant, the process being a preliminary to that of the wire 
drawing proper. It is essential that this rolling should be 
accurately done if a good wire is to be obtained. Here, again, 
the company encountered difficulties traceable to the supply of 
bars of incorrect shape and inferior quality, but, nothing 
daunted, they decided to put down their own smelting and 
refining plant for making the wire billets exactly as they 
wanted them. At the present time they aro in the unique 
position of being not only the only cable firm who make their 
own wire, but also, with one exception, the only wire drawing 
firm who make their own billets. An instance of the advantage 
of this may be cited in the case of trolley wire. With the 
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Fig. 3.—View of one Bay in Telephone Shop. 


smelting plant in use billets can be poured which, when rolled 
and drawn, will equal } of a mile in length. Previously not 
less than a dozen joints in a mile of trolley wire were needed. 
A view of the wire mill is shown in Fig. 2. 

A branch of the business which has made great strides within 
the last year or two is that of the manufacture of underground 
telephone and telegraph cables. The first G.P.O. section of 


90 miles between London and Birmingham was made and sup- 


plied by the company. To cope with this business a separate 
factory has been built and completely equipped with the 
necessary machinery (a view of one bay of the principal shop 
is given in Fig. 3). The plant installed includes ‘special 
twisting, pairing, lapping and braiding machines, all clec- 
trically driven and running at various speeds. An interesting 
machine is that in which the bare wire enters at one end and 
emerges at the other insulated with paper апі wrapped with 
“screening " copper foil to prevent induction effects. There 
are several of these machines constantly 
busy, and all running at a high speed. 

The shop has been kept in full swing 

in the making of these underground tele- 

graph and telephone lines, which now. 

stretch from London to Glasgow, and are 

being extended in an easterly and westerly 

direction. 

We were surprised to hear that a large 
quantity of this class of cable is shipped 
abroad to almost unheard-of places, where 
one would think underground telegraph 
cable was about the last thing that would 
be required. 

Needless to say, with such a compre- 
hensive works it is necessary to keep 
secret much of the machinery which is 
required in the process of manufacture. 
Attached to the works is a large engineer- 
ing shop for both the manufacture and 
repair of this special plant. "The intro- 
duction of the pressed paper pinions, now 
made in large quantities at Prescot, is 
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due to the troubles met with in the driv- 
ing of this machinery. We^referred in 
detail to the manufacture of these pinions 
in our issue of December 14th, so that it 
will be sufficient for us to state that spe- 

cial plant has been installed for their 
manufacture, and already a good demand 
has arisen for them. We may remind our 
readers that the pinions were given three 
years’ trial under the most severe work. 
ing conditions before being placed on the 
market. 

Something like 1,000 different patterns 
of joint boxes and 8,000 or 9,000 different 
patterns of terminals are made and stocked 
to meet the various requirements of en- 
gineers. About 30,000 joint boxes, &c., 
are turned out annually. A separate shop 
is devoted to the manufacture of these 
boxes, as well as feeder pillars for lighting 
aud power (including the“ Prescot” pillar, 
described in our issue for November) and 
large quantities of switchboards, meters, 
demand indicators, arc lamps and similar 
apparatus. One of the machine bays of 
this shop is shown in Fig. 4. 

This department also manufactures the “ Prescot Welder,” 
which is now becoming well known. This welder is an im- 
provement on the method of welding introduced by Elihu 
Thomson some years ago, and is being adopted not only for 
the welding of copper wire, but also for various alloys and for 
iron and steel, whether in the form of wire or in special sec- 
tions, such as window frames, tubes, wheel rims, &c. Fig. 5 
illustrates a typical group of the apparatus manufactured in 
this department. 

Although it might have appeared some years ago that paper 
cables had reached their limit as regards carrying capacity and 
ability to stand the higher pressures, it is interesting to note 
that this is not so, and better results are attained from year to 
year. For purposes of comparison we may take the Deptford 
and Metropolitan Company's cables which were made and laid 
about 10 years ago with $ in. insulation to work at a pressure 
of 10,000 volts as compared with the County of Durham cable 
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Fig. 4.—Electrical Fittings Shop. 
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Fig. 5.—Typieal Group of Products of Electrical Fittings Shop; Feeder Pillars, 


Joint Boxes, &c. 


made and laid last year also with 4 in. insulation, but for a 
working pressure of 20,000 volts. 

The Prescot Works are operated entirely by electric power, 
which is generated by plant specially installed on the works. 
This serves for the lighting, power and testing circuits in the 
works. Both individual and group driving of the various 
machines is in vogue, and by the usc of motors much valuable 
floor space is saved and great economy of time and labour 
result. No. better testimony to the value of the electric drive 
can be found than that all the largest factories in the country 
employ it- wherever possible. The rolling mills at Prescot are 
at present the only portion of the equipment operated by steam. 
The same power plant also supplies energy to the local town- 
ships and villages, and at present some 1,500 kw. of steam 
generators are installed. The station, in addition, has a good 
tramway load in the supply of current to the Lancashire 
Light Railways Co., whose system links up Prescot with 
Liverpool. 

The Helsby works of the company occupy an area of 
10 acres, and about 500 workpeople are here employed. 
These were the original works of the Telegraph Manufacturing 
Co., and they are chiefly engaged in the manufacture of 
vulcanised indiarubber cables and wires, vuleanised bitumen 
cables, dry core aerial telephone cables, and materials for tele- 
graph and telephone line construction, One special article of 
manufacture is the “ Helsby” patent high voltage vulcanised 
rubber cable, the chief feature of which is the provision on the 
Internal and external surface of the vulcanised rubber of a 
layer of special dielectric unaffected by ozone, copper salts, &c. 
the chief object in view being to protect the rubber from the 
action of ozone, which is liable to be generated at the surface 
of a conductor when subjected to very high pressure. The 
Helsby Works also manufacture patent non-puncturable and 
non skid motor-car tyres, and the “ Imperial " and ** National " 
golf balls, well known among golfers, are made at these works, 

The works of the company at Liverpool at present cover 
one acre, with accommodation for 500 workpeople, land being 
available for trebling the size of the works, which are specially 
laid out for the manufacture of telephone exchange switch- 
boards and their equipment complete, and the company claim 
that they are the only firm of British origin making complete 
telephone exchange equipments, and of all the present makers 
in this country, they are the oldest, and have the most experi- 


SUPPLEMENT to The Electrician," February 8, 1907. 


. ence behind them, since they have been 
engaged on this class of work for the last 
20 years, formerly at Helsby and latterly at 
Liverpool. 

The large telephone exchange built for the 
Post Office at Carterlane, London, is one of 
the principal achievements of the company in 
this direction ; and also the telegraph switch- 

board erected in the Central Telegraph Office in 
London. This board enables telegraph lines to 
be switched through to each other in the sama 
way as telephone lines. In addition to tele- 
phone exchanges and switchboards from the 
largest to the smallest sizes, the Liverpool works 
turn out very large quantities of telephone and 
telegraph apparatus. 

In the space at disposal we have been unable 
to do more than refer cursorily to the work of 
this important organization. We shall not 
exaggerate if we say its record for enterprise in 
its particular field is unparalleled and its 
future, judging by present prospects, will be 
as closely allied to the progressive and 

utilitarian as its present and past. We would take this 
opportunity of expressing our thanks to Mr. D. Sinclair (the 
general manager of the Company), Mr. G. H. Nisbett (the 
engineer and manager) and Mr. D. Bates (the works manager), 
for the court.sy aud consideration extended to us on the 
occasion of our visit to the Prescot Works. We were permitted 
to inspect each department, and every facility was afforded us 
for the collection of material and illustrations in the fore- 
going article. 
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Diotors and Live Rolls — 


HE driving of the machinery employed in aud about 
steel works was for many years entrusted to steam 
engines, and the confidence of steel makers in these 

power agents remained unshaken until practical proof of the 
reliability and stability of the electric motor for such work 
was afforded them. The normal conditions of operation are 
unusually severe with all kinds of steel-making machinery, 
and there is still much to be done before the complete power 
equipment can be made entirely electrical. Slowly the electric 
motor is taking the place of other power agents in steel works, 
and, judging by the trend of progress, the movement is pro- 
ceeding on sound lines. The steam equipment has not been 
thrown out neck and crop in favour of the electric. Small 
motors have been introduced first, and gradually the larger 
machines are following suit. This process will tend to 
establish the electric drive more firmly than if a wholesale 
conversion were attempted. For instance, the heavy rolls are 
mostly driven by large steam engines and the subsidiary and 
auxiliary machines by electric motors. Rolling mill motors 
are, of course, built and installed, but special additional plant, 
such as flywheel converters, is needed in conjuncticn with 
them. 


It is, however, eminently satisfactory to witness the con- 
tinual employment of the electric motor under operating con- 
ditions which (‘he average engineer, accustomed to steam 
working, would not think it capable of meeting satisfactorily. 
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The heat, dust, rough handling, overloading, and numerous 
other arduous duties imposed upon the electric motor in such 
situations have had little or no effect on its regular and efficient 
running. The best-designed controller is not fool-proof, and 
this fact adds yet another burden to the hard lot of the steel- 
works motor. Regarded from every point of view the 
mechanical and electrical conditions under which it labours 
are next door to brutal, and yet it has survived and is being 
well taken up. 

We illustrate in Fig. 1 the application of a Dick-Kerr trac- 
tion type motor to the driving of a barrel of live rolls at the 
Middlesbrough steel works of Messrs. Dorman, Long & Co. 
The motor is of 40 H.P., and is spring-suspended in a cradle 
below the ** floor" of the rolls. The suspension is very similar 
to that employed on a standard tramcar truck. The rolls 
serve to convey the hot stgel ingots to the rolling mill, which 
is shown in the background of the illustration, and is driven 
by a steam engine, the flywheel of which is also visible. The 
motor drives through a steel pinion and bevel and spur gearing, 
and it can be clearly seen fixed below the rolls. The carriage is 
mounted on rails andj is moved up to the desired rolling mill 
by hydraulic rams, the motor moving with it. 

We also give a nefir view of the motor and gear described 
above, and in this que a better idea will be gained of 
the flexible suspension and the bevel gears coupling up the 
various barrels of liye rolls to armature pinion via the spur 


Fig. L—General View of Live Rolls in Steel Works driven. by 40 Н.Р. Dick-Kerr Motor. 
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gears. A similar type of motor is used for driving the drum 
shaft at one end of the “skid gear," comprising an arrangement 
of endless ropes running horizontally over drums at each end, 
and carrying upright prongs every yard or so. These prongs 
cross the live rolls at right angles, and they comb off the 
finished product, carrying same past the hot saws into the yard 
to cool The live roll feeds the stuff to mille, which, after 
compressing it a certain amount, pass it on to similar rolls on 
the other side, which, after accepting it all as “dead rolls,” 
instantly reverse and become live rolls, in turn passing it 
back through mill for further compression, and so on to and 
fro. 

The motor is Dick-Kerr’s standard type, in which the field 
frame is of soft cast stecl, in two halves, of high magnetic con- 
ductivity, with a carefully machined joint to make the frame 
both water-tight and dust-proof. A malleable iron door is 
fitted in the upper half of the frame for inspection and adjust- 
ment of the brushes. The pole-pieces are of laminated sheet- 
steel punchings riveted together in three sections, with dis- 
tance pieces between each section. They are constructed 
to admit of free ventilation of the armature, and are inter- 
changeable, and can readily be replaced in case of repair. 
The fieid-coils are former wound, and the ends are finished off 
in stfong bronze terminals for connecting the coils together 
after they are assembled in the motor frame. We understand 
that great attention has been paid to the design of the bear- 
ings, as it is important that the surfaces should be of ample 
proportions, and that constant and efficient lubrication should 
be maintained, to ensure the motor running with the least 
possible attention. 

‘The above is one of a number of important power 
equipments which Messrs. Dick, Kerr & Co. (Ltd.) have 
carried out. 
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Fig. 2.—Nearer View of Motor D, iving Live Rolls in Steel Works. 
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Oil Engine Driven Dynamos. —e- 


HERE is at the present time a considerable demand for 
generating plants which are economical in fuel con- 
sumption, inexpensive and take up little room, and the 

set shown in our illustration, which consists of a high-speed oil 
engine coupled direct to a dynamo, has been found in many in- 
stances to be a most useful type of generating plant. The photo- 
graph represents a set recently supplied to the Turkish Govern- 
ment for projector work, but it is also typical of large numbers 
of sets which have been put down for country house lighting 
and power supply in small works, and for use in portable in- 
stallations such as may be required by an army in the field or 
on railway constructional work. 

The engine is built by Messrs. E. Gardner & Sons, of Patri- 
croft, has two cylinders, and is capable of giving an output 
of 15 B.H.P. at a speed of 800 revs. per min, when burning 
petroleum oil of the average commercial quality. The dynamo 
is one of Messrs. Crompton & Co.'s standard machines, such as 
they build in large numbers at their Chelmsford Works, and 
it has an output of 10 kw. when running at a speed of about 
800 revs. per min., the voltage being 110. 

These engines are made in a variety of sizes from 5 B. H. P. 
up to 45 B.H.P., and dynamos can be coupled to them to suit 
any voltage or condition of supply. The consumption of fuel 
is slightly over 1 pint of oil per B.O.T. unit, costing, therefore, 
rather less than 1d. per unit for fuel. The cost of attendance 
is practically nothing, as the engine and dynamo are so simple 
that they can be looked after by unskilled attendants. In the 
case of a country house this is often done by one of the outer 
servants. 


In the case of à works or a railway station, the set can be 
run by one of the staff already employed. The engine parts 
are carefully standardised and made to gauge. — À set of small 
spare parts, such as may be required for ordinary repairs, 
costs a very small sum, and even an unskilled attendant need 
have no difficulty in fitting them should they be wanted. This 
type of generating plant, used in conjunction with some of 
the new types of metallic filament incandescent lamps, will, 
we expect, greatly increase the demand for small installa- 
tions, and enable electricity to compete on more favourable 
terms than was hitherto possible with other forms of illumina- 
tion. | 

As there is no restriction on the voltage for which the 
dynamo can be wound, the great objection to metallic filament 
lamps disappears, and it becomes possible to light a building 
or a railway station in isolated districts at à much lower cost 
than was possible with carbon filament lamps, and without 
the complicated wiring necessitated by the higher voltage 
of a public supply. 

A comparison between the cost of lighting a moderate sized 
railway station hy this system, with some recently-published 
results of a station lighted by incandescent gas, shows that the 
cost per annum, including repairs and standing charges, is 
slightly in favour of electricity. 

Full particulars of these combined sets, together with prices, 
can be obtained from Messrs. Crompton & Co. (Ltd.), Salisbury 
House, London Wall, E C., who, we believe, were the first firm 
of manufacturers to utilise this type of oil engine for dynamo 
driving. 
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Magnet power Switches and 
Automatic Paralleling Devices. 


HE pull magnet appears to have firmly established itself 
for the operation of heavy switches controlling high 
and extra-high voltage circuits. At one time the small 

motor was favoured for work of this kind, but the plain simple 
solenoid has successfully taken its place. The motor switch, in 
fact, does not appear to have been more than a stop-gap 
between the hand switch and the solenoid switch, pending the 
perfection of the latter. Hitherto the solenoid has formed 
an integral part of the switch upon which it was mounted, and 
little attempt was made to regard it as a possible independent 
“pulling” unit which might be attached to a wall or bracket 
and coupled up mechanically to the switch itself. When it is 
considered that a solenoid can be made powerful enough to 
move over the points at a track junction on an electric tram- 
way some idea can be formed of the power to be got out of a 
solenoid for switch operation. 

Where hand switches are already in use the independent 
solenoid unit might conveniently be adapted for distance 
control aud with a minimum of difficulty. Fig. 1 depicts a wall 
form of pull magnet in which the main solenoid actuates the 
pull rod of the switch through a bell crank lever. As soon as 
the switch is closed the magnet circuit is broken by a small 
switch which is linked up to the pull rod itself. The switch 


rod is held in ће “оп” position by means of a roller pawl, 


which is arranged on a bell crank lever. The trip coil, by a 
hammer blow, knocks this pawl out when the switch is to be 
released. A weighted arm, linked to the end of the pull 
magnet core serves to bring the switch smartly out when the 
release is once made. The * blow of the mechanism at the end 
of both the in and out strokes is taken by spiral springs on the 
pull rod above and below the solenoid. The entire arrangement 
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Fig. 1.— Pull Magnet Switch Fig. 2.—Pull Ma 
. gut Unit 
Unit for wall use, for pillar use. 


Fig. 4.—Opziating Switch and 
Push Buttons for distance 
control, 


Fig. 3. Oil Switch with Operating 
Solenoids attached, 


is mounted on a stout supporting base, and is enclosed by a sheet- 
metal cover to give it a finished appearance. Fig. 2 illustrates 
a similar disposition of the solenoids adapted to under floor 
operation and mounted in a neat pillar for platform or floor use. 

A combination of the solenoid unit referred to above with 
an oil switch is shown in Fig. 3. The operating magnets are 
fixed to an upright girder which is continucd across the top of 
the switch to 4 similar upright on the opposite side. The pull 
magnet actuates a vertical rod the motion of which is trans- 
mitted through bell-crank levers to the switch rod proper, this 
latter 1ising directly from the top of the oil tank. We have 
teen this switch in operation, and specially noticed the powerful 
pull of the main magnet when pulling in the switch. The 
amount of power required for operating the solenoid depends 
upon the capacity of the switch and the distance from the 
switch to the operating mechanism. In the smaller sizes of 
switches about 13 kw. are utilised for a few seconds in operating 
the solenoid when closing the switch. For operating low-tension 
switches up to 4,000 amperes capacity, about 3 kw. are required. 

In connection with these switches a neat switch, Fig. 4, used 
for distance control, consisting of two push buttons arranged in 
a small metal panel, together with a two-way switch, and two 
signal lamps. The push buttons are marked “in” or “out” 
respectively, and the signal lamps are so connected with the 
two-way switch that when the high. tension oil-break switch is 
“in” the lamp marked “іп” is lighted. Should, however, the 
high-tension switch be automatically tripped by maximum, 
minimum, or reverse current, the lamp immediately goes out. 
The introduction of a satisfactory device for the automatic 
paralleling of synchronous electrical machinery has often bcen 
attempted. A combination of pressure and current coils acting 
in conjunction with switch solenoids is, we believe, in use 10 


America, but we have seen no example in tbis country. The 


Union Electric Co., who supply the switch gear mentioned 
above, have an automatic synchronising arrangement, the details 
of which they have supplied to us. The automatic paralleling 
of alternate-current machines sounds a somewhat complicated 
problem, and one is apt to conceive of something very compli- 
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cated to carry it into effect. In practice, however, the devices; 
if delicate, are at least simple almost to the point of absurdity. 

We give illustrations (Figs. 4, 5 and 6) and a diagram 
(Fig. 7) of an automatic device for paralleling single or poly- 
phase generators or synchronous motors. The apparatus con- 
sists of (1) a differential pressure relay, (2) a phase relay, (3) 
an automatic switch with time element, and a series of contact 
relay s. 

The differential pressure relay is connected to the two 
machines to be paralleled and controls the circuits of three 
voltage indicating lamps marked ‘‘too high,” too low,” and 
“right” respectively. Should the pressure of the incoming 
- generator be too low, the lamp on the left hand is lighted, or 
. if too high, the lamp on the right ; when, however, the correct 
voltage is attained the lower lamp only is lighted and one of 
, the relays controlling another circuit is operated. In a similar 
manner the phase relay controls the other relays, the relays 
themselves being also contrulled by each other, so that unless 
each circuit condition is satisfied all the relays will not operate 
at one and thesame time, which is necessary before the circuit 
operating, the pull magnet on the incoming generator switch 
can be closed through the art matic swi! ch with time element in 
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which the run off rate corresponding to the long illumination 
of the phase lamp indicates synchronism. 


Figs. 5, 6 and 7.— Automatic Synchron'ser and Time Limit Devices, 


With and without Cover. 

As will be seen from the diagram, the various relays and 
high-terision generator switches are operated 
by direct current. A small rotary switch 
is provided, starting the whole apparatus, 
which is automatically switched out as soon 
as the main switches lave come into action. 
One combination only is necessary for 
paralleling any number of machines, provid- 
ing that the pressure transformers and the 
necessary automatic switching-in apparatus 
of each machine can be connected to the 
4-pole voltmeter change over switch. The 
moving elements in the pressure and phase 
relays are provided with efficient damping 
arrangement to render their movements as 
dead beat as possible. | T 

The Union Electric Co. has, in addition 
to the above, a complete range of oil switches 
for the control of high-voltage mining elk 
cuits with which the pull magnet units 
referred to above can be used in combina- 
tion. At the company’s show room T 
Park-street, Southwark, we recently 1m- 
вресіей іп. detail a number of such m 
and these appear to have been designe 
from a close knowledge of: mining prae 
tiee- > - 
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Industrial Copks. . . 
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When the generation, transmission, and distribution of elec- 
trical energy first became commercially pos- 
sible the one-phase system was to have given 
expression to the ardent hopes of those engi- 

` neers who dreamed of electric power trans- 

mission direct from the pit head to the consumer. To-day the 
one-phase system has become a bye-word in the industry and 
is completely ignored with most of the projects put forward 
for profitable industrial enterprises. Many of the early sta- 
tions have removed their one-phase plant, and not a few have 
supplemented it with continuous-current machines of much 
larger output. It will be seen from “The Electrician " Sup- 
plement Tables recently issued that there are only +40 stations 
in the United Kingdom in which one-phase machines are 
exclusively employed. They serve to keep alive the hopes of 

a small band of enthusiasts, optimistic enough or perhaps 

heretical enough to look for the ultimate general reinstatement 

of one-phase methods. 

The commutator railway motor also added to the chances 
of the “revivalists,” or at any rate that is what they think, 
and appeared to bring much nearer the consummation of their 
ideal. Small wonder at the existence of a desire for sim- 
plification of supply methods when we contemplate the many 
intermediaries between generator and customer now iu use. 
What is the excuse for such costly sub-stations and convert- 
ing machinery, costly alike to instal and maintain, as 
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are now in vogue? The answer must be the general 
inefficiency of the one-phase motor and the greater size of 
gonerators, cables, transformers, &c., as compared with poly- 
phase plant and apparatus for the same purpose. Judging 
by developments, the engineer is little, if anything, better off 
with the plain polyphase system and hybrid combinations of it 
with continuous current. Elaborate figures are not needed to 
show that tha many obvious advantages of the system now 
generally in use and recommended for all new projects are 
procured at too great a sacrifice of simplicity. Future 
developments will probably emphasise this still further and 
bring into bolder relief the doubtful policy of forsaking 
methods then inefficiently simple and now simply inefficient, 
but not irreparably sv. The one-phase induction motor has 
stood up to hard work for many years and is made to-day in 
encouraging quantity. The commutator motor for the same 
circuit is a recent revival of a well-known principle on rather 
more elaborate practical lines, and mainly for railway work. 
In this field the ostensible object is to get more directly from 
the generator to the motor, either “short-circuiting ” the sub- 
station or putting it on the locomotive or car. Now if the 
rotary-converting plant is to be done away with in the 
interests of traction simplification why may it not also be so 
with industrial plants? A few extra complications on the 
motor might be welcomed and would be feasible without 
impairing its mechanical efficiency or introducing starting 
troubles. Whether a return to plain one-phase methods is 
possible or not, it is a matter for considerable doubt whether 
polyphase methods have established such real claim to recog- 
nition over other methods as would justify their general accept- 
ance by the industry as a whole. 


If you require any further information write or telephone to 
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€ ditorial. 


LL industrial operations involve waste of one kind 
or another. From the getting of coal to the com- 
pletion of the manufactured article, in some portion 

of the many processes, waste must be allowed for. Either 
by accident or design, or both, or by some decree of Pro- 
vidence, engineers have contented them- 
selves till now with piling up the waste 
heaps of industry and merely point scorn- 
fully at them with the remark that * There is a gold mine for 
the man who can make use of that." No matter what centre 
of manufacturing effort one enters the same significant com- 
ment is made, in sight of the article in the making, upon 
certain portions of the raw material which are cast out as 
useless, either by force majeure or as a natural consequence of 
the particular process employed. In some instances genuine 
attempts have been made at recovering and utilising this 
wastage. We have in mind a case in a textile mill in 
the Yorkshire woollen district where large quantities 
of the raw material came away in the process of winding. 
We were informed that the best efforts of some 
ef the best men had been expended in the endeavour 
either to prevent this continual loss at the machine or to 
utilise the portions of raw material thrown off. Both had 
proved fruitless. For many decades now this heaping up 
of ostensibly waste material has continued, and its accu- 
mulation has heen regarded both with indifference and 
despair by many of the greatest minds which have 
approached a solution of the problem. Since the dawn of 
an age in which electric power will fill a prominent 
place the question has assumed quite auother aspect. 
Hitherto there was little or по opportunity for convert- 
ing the “scrap-heap” of manufacture either into useful 
material or some form of energy which might be placed 
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at the disposal of industry. With electrical energy, how- 
ever, the way is made open for almost boundless possi- 
bilities. Combustion lies at the base of most sources 
of power. The utilisation of the heat of combustion 
to raise steam has been greatly «developed with the 
coal-fired boiler, but the economies of this method are 
insignificant beside those obtainable with the gas engine 
and producer plant. While, therefore, the conversion of 
many waste heaps into electrical energy via the steam 
boiler and turbo-generator might be feasible, the employ- 
ment of the gas producer for supplying fuel from the same 
material to drive gas dynamos has the appearance of the 
greater elements of success. Without the transformation 
of the energy of the gas engine into electrical energy the 
problem would lose its charm, but the having at command 
of a readily and efficiently transmissible form of energy 
materially improves the prospects of making good use of 
accretions of bye products constantly being swollen from 
busy centres of industry. 

The solution of the problem really lies with the chemist 
whose skill in converting these masses into useful gas is 
essential, All the remaining stages in the processes are 
ready prepared. We have the gas-dynamos, the electrical 
controlling and transmitting plant, and the ubiquitous 
electric motor. These are to hand cut aud dried. The 
missing link in the chain needs to be forged at the very 
beginning—at the waste hezp itself. 

5o much of the work about a power 
house is now done by clectromechanical 
means that it is interesting to consider 
a further step in the direction of labour reduction which 
might eliminate the human factor entirely. Between 
canal side and switchboard is a succession of mechanisms 
which seldom require attention from the workmen or 
staff and merely need starting and stopping. Coal 
elevator, conveyor, weigher, distributor, mechanical stoker, 
fan, ash conveyor, each does its appointed duty, as do also 
engine governor, exciter, rheostat and 'bus-bar ammeter. 
The duties of these many units are dependent entirely on 
the load on the station. Boilers, engines, generators come 
in aud out of service according as the load is heavy or 
light, and certain members of the staff do little else but 
attend to the plant at such times. During standing aud 
running hours there isa minimum of work required. Now 
as we have automatic synchronisers and voltage regulators 
and a number of standard devices in the shape of relays. 
solenoid selector switches, &c., it should not be difficult to 
conceive of a combination which would make the plant in 
the station dependent upon some central controlling device. 
If such an arrangement were made an essential feature in 
power-house design the first great benefit it would confer 
would be simplification of the plant. Only a rotary prime 
mover could be considered, and the auxiliaries would need 
to be motor operated. The rise and fall of the mam 
ammeter might then reasonably control relay circuits 
which would bring up the particular boiler or plant re- 
quired, according as a special switch was set to select the 
circuit corresponding to the unit or combination of units 
required. In large power houses where very large gene- 
rators are installed the conditions to be fultilled would be 
narrowed considerably. In а water-driven station the 
difficulties would be still further reduced as the working 
fluid is more readily controlled by automatic means. The 
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question naturally arises, what would be the value of such 
automatic control? As a matter of fact, the only advantage 
would be a somewhat doubtful one, the more regular opera- 
tion of the plant and the reduction of the risk of mistakes 
on the part of the men in charge. Butat the present time 
the only type of station in which the method might reason- 
ably be carried out would be one employing water turbines 
of very large output. In a steam station little more than 
automatie voltage regulators and synehronisers could be 
employed. | 
Side by side with the establishment of 
The Isolated electric power stations, not only in this 
Plant. ; Р 
but in other countries, developments and 
improvements have proceeded in the direction of generating 
plant and apparatus. Power supply in bulk owes its 
existence mainly to these developments, and most of the 
largest stations transmitting energy over wide areas bear 
the stamp of modern ideas in the plant equipment. The 
concentration of the power plant under a single roof finds 
justification in the economy secured in the size of the units 
employed and their greater operating efficiency, compared 
with smaller sets of equivalent output. The isolated plant, 
in which such small ünits are used, ceases to be as economical 
in service as the outside power supply, when the two systems 
are considered from the point of the generating plant 
alone. But the power station must maintain an extensive 
transmission system, and the cost of this has to be in- 
cluded in the total operating expenditure. Even with this 
apparent incubus, supply can be given from a large station 
more cheaply than from small ones. Still, the case for the 
isolated plant, though we do not in the least advocate it, 
assumes more important proportions with the later types 
of prime mover in the field. Suction gas, steam turbines 
and even water wheels, as made now under better productive 
conditions, and designed more closely in accordance with 
the laws governing their operation, each and all tend to 
sharpen the competition with the central power supply. 
As prime movers they can be coupled direct to efficient 
dynamos, and the electric drive än still be taken advan- 
tage of at the point of power utilisation. Further develop- 
ments will make this matter even more interesting from 
the standpoint of the isolated plant. 
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Arthur Bromley Holmes. 


O record of electrical progress in this country would be 
in any way complete that excluded from its purview 
the development of electricity supply in the city of 

Liverpool. If this is true of the city itself, so is it true of the 
man whose name stands out as the pioneer engineer in the 
electrical development to which we have referred —Mr. 
Arthur Bromley Holmes, who, born at Derby in June, 1849, 
and educated at Repton School, near Burton-on-Trent, started 
his career in 1868 with Mr. A. Buchanan, M.Inst.C.E., at the 
Britannia Ironworks, Derby, and was subsequently for seven 
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years in the service of Messrs. Handyside & Co. at the same 
address, engaged in superintending the construction and 
erection of various large engineering works undertaken by 
that firm. In 1881 Mr. Holmes commenced business on his 
own account in Liverpool as a consulting engineer in partner- 
ship with Mr. J. C. Vaudrey. He devoted his attention 
specially to electric lighting, and was managing engineer of 
the Liverpool Electric Supply Co. (Ltd.) from its formation in 
1883 to its acquisition by the Corporation of Liverpool in 1896. 
The supply station of the Liverpool Company was one of the 
earliest established in this country and commenced operations 
on what would now be regarded as avery small scale. Neverthe- 
less, the Liverpool Company's station was notable as being at 
that date one containing examples of the most modern ty pes of 
plant, capable of working on what was considered in those days 
very economical conditions. The Liverpool Company alsocarried 
out the entire electric lighting, including the provision of steam 
power, of the Liverpool International Exhibitions of 1886 and 
1887, and for this work the subject of our sketch was respon- 
sible. He was subsequently consulting engineer to the Bir 
mingham Electric Supply Co. and to the Liverpool District 
Lighting Co. On the purchase of the Liverpool Electric 
Supply Co.s business by the Corporation of Liverpool on 
July 1, 1896, Mr. Holmes was appointed City electrical 
engineer, with the right to continue his private practice as а 
consulting engineer. In 1898 the Corporation made a new 
arrangement with Mr. Holmes by which his exclusive services 
were placed at the Corporation's dispoaal in view of the 
electrical equipment of the Liverpool tramwaye, which had 
then recently been acquired by the Corporation. Mr. Holmes 
designed the system of electric supply, both for tramways and 
lighting, for the extended City of Liverpool, including the 
construction of two large power stations at Pumpfields and 
Lister Drive. He resigned his position of city electrical 
engineer in 1903, but is still retained by Liverpool Corporation 
in an advisory capacity. In this latter position Mr. Holmes 
has been responsible for the design and execution of the 
three-phase high-tension system of generation and distribution 
recently adopted in Liverpool. The recently-erected station at 
Lister Drive will, when completed, contain turbo-alternators of 
20,000 н.р. capacity, distributing energy over an area of 
31 square miles. Although the original stations were equipped 
with continuous-current plant feeding the distributing network 
direct the high tension system was found necessary to adequately 
cope with the outlying extensions to the undertaking. It's 
not the least satisfactory feature of the Liverpool undertaking 
that the net profits in 1906 have reached £53,000. 

At the present time Liverpool is possessed of one of the 
largest electricity supply undertakings in the Kingdom, and 
of a system of tramways second to none in its up-to-dateness, 
its economy of working, its absence from serious interruption 
by accidents, and as a liberal contributor to the relief of the 
rates in the area covered by the operations of the Corporation 
of Liverpool. To this great work Mr. Holmes may be fairly 
said to have devoted his life, for nearly a quarter of a century 
has been spent by him in the service of the Corporation and 
its predecessors, the Liverpool Electric Supply Co. (Ltd.), and 
when the history of the advancement and development of 
Liverpol’s commercial greatness comes to be written the 
engineering works with which Mr. Bromley Holmes’ name 15 
associated will be accorded a prominent place as a factor in the 
City's well-doing. 4 ; 

Mr. Holmes was elected a member of the Institution of Civil 
Engineers in 1888, and is a membewof the Institution of Elec- 
trical Engineers and a member of the Engineering Faculty of 
the Liverpool University. 


) ( 


b 
` 


199 SUPPLEMENT to The Electrician," February 8, 1907. 


500-800 B.H.P. Motor for Driving Rolling Mill. 


TELEPHONES. TELEGRAMS. 
| HEAD OFFICE: ^ HEAD OFFICE: 
| 10920 CENTRAL. ' CONCORDANCE 
| 2671 LONDON WALL. ‘ LONDON. 
| WORKS: WORKS: 
75 and ELECTRIC 
430 WOLVERHAMPTON. WOLVERHAMPTON. 


SUPPLEMENT to “The Electrician," February 8, 1907. 200 


BRITISH ENGINE, BOILER & ELECTRICAL INSURANCE 


Head Office ... 19, KING STREET, MANCHESTER. Glasgow Office ... 65, Renfield Street. CO., LTD. 
London Office ... 49, Queen Victoria Street, E.C. Newcastle office ... Standard Chambers, Neville St. 


DYNAMOS, MOTORS, ENGINES, BOILERS, PIPES, &c., Insured, Inspected and Tested. 


PLANS AND SPECIFICATIONS PREPARED. SUPERVISION DURING CONSTRUCTION. 
Chief Engineer: MICHAEL LONGRIDGE, M. A., M. Inst. C. E., M. I. Mech. E. Elec. Engineer : LLEWELLYN FOS TER, A. M. I. C. E., M. I. E. E. 
Secretary: EDWARD MOSS. 


Chree-Phase B.C. Switches. 


OWER companies giving a high voltage supply direct to 
consumers will appreciate any movement which tends to 
simplify the design of high-tension switches and at the 

same time maintain a high standard of safety for the operator. 
Ironclad switches have evidently made a good impression, 
judging by the many designs there are on the market. When 
properly arranged this method of enclosing high-voltage 
apparatus seems to be both the best and cheapest available. 
With medium voltage circuits it is a great convenience if the 
number of accessories to the switching unit, such as current 
and potential transformers, can be dispensed with, while the 
switch still retains tripping coils for its automatic operation. 
We illustrate in Fig. 1 a type of oil switch for three-phase 
circuits, just introduced by Engineering Instruments (Ltd.), 
2728, Upper-street, London, N., which is suitable for all 
voltages up to 3,000. Its chief feature is the employment of 
trip coils connected directly in the main circuit without the use 
of current and potential transformers. The coils are wound 
upon porcelain insulators and they actuate plungers directly 
tripping the catch which holds the switch in. The switch 
ean either be bolted behind a switch panel or on a wall 
and either handwheel or lever can be employed for opera 
tion. The same style of switch can be fitted inside. an 
iron case similar to that shown in Fig 2. This: shows 
a change-over oil switch and panel with plug fuses for high 
voltage polyphase circuits. A flanged cover encloses the gear, 


| Fig. I. Automatic Overload Oil Switch with Direct Connected Trip Coils. 


and the handwheel projects through the 
front. A hinged door allows of access to 
the fuses without removing the cover. All 
joints are packed with hemp, and the com. 
pletely enclosed panel is thus suitable for 
factory and colliery use. The internal con- 
nections are made up complete at the 
makers’ works, and the connecting cables 
need only be- brought to the special sockets 
provided for the purpose. The same panel 
can be supplied, we understand, on columns 
for floor use, and instruments can also be 
mounted on brackets fixed to the top of the 
iron case. | 

The use of ironclad switch gear for high 
voltage apparatus has been greatly assisted 
by the improvements made in insulators, 
especially those of porcelain. It is possible 
with these to make the supporting medium, 
either box or pillar, of metal and thereby 
improve its mechanical strength, but without 
the risk of breakdown between the insulator 
and the case. 

A number of leaflets describing these 
Fig. 2.— Three · phase Motor Control Panel in Non Case. switches in detail has just been issued by the 


firm, and will be supplied on application. 
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UNION MOTOR at Work MAKING MONEY. 
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MODERN TOOLS 


and all other Appliances 
which are called upon to earn 
a Dividend are best driven by 


UNION 
MOTORS 


because every part is well 
designed and there is no lia- 
bility to breakdown, and all 
similar parts are 


INTERCHANGEABLE. 


Motors for all industrial uses 
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LONDON STOCK, 
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An experience covered by the 
construction of 
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PARK SI. SOUTHWARK. тон DON.S.F. especially when it is 
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Dotes and Observations. 
IV. — Portadrillabilities. 


* You're a confounded liar !" was all he said, and by the way he 
said it I knew he really meant it. 

It was my own fault, and I deserved it. Still, I expected much 
more eloquence in response to my culogies upon the portable electric 
drill and magnet pillar. But then he couldn't believe it. ‘Twas 
just impossible to him. 

I went to the door and looked back for some final word. 

' Get out ! he shouted. ‘I hate all you young fools." 

I hadn't hit him. He was too old. For decades he had mended 
boilers and steam portables and done odd rivetting jobs. I say 
decades to give you an inkling of his view of things. But I deter- 
mined to get my own back, though I'm not a bit vindictive. For 
three weeks I lay low and never went near the old porcupine. 

Still, I was chummy with his eldest son Frank, who had been 
itching to finger the business for several years. The guv’nor was 
too cute for him, and wouldn't budge a fraction. Не was doing a 
fair trade in old boilers repaired and tested in the yard, but had 
consistently adhered to old time methods. There wasn’t a power 
tool in the place, and though the work was done well it was got 
through by hand, and oh! so slowly. 

Fancy, we had 1un power mains to the old boy's gate, thinking, 
in our tinpot way, that he'd just walk over. That was a year ago. 

Shortly after our last row, as luck would have it, I heard that a 
brace of portables and three “uprights ” would be in the yard on a 
certain day; so I got everything ready and cleared for action, 
Near the boiler yard we had a tool shed, and into this one night I 
crowded a motor compressor, several portable electric drills, a couple 
of magnet pillars, and any amount of flexible cable, couplers and 
air line." 

Two days after I strolled casually into the yard. The boilers 
heretofore nientioned had apparently not been touched. Near one 


of these I found old Ananias, and as I got closer I could hear the 
le-te-te ugh of a ratchet brace. Someone was drilling (save the 
term !) from the inside through the boiler plating. 

Morning,“ I said. 

He looked surprised (it was 6 a.m.), but said nothing. From his 
pocket he took a letter, which he handed to me. It was a type- 
written ultimatum for the delivery of the portables within two days 
on penalty of transfer of custom. The document was 21 hours old. 

*"* You éalled me a liar the last time we met,“ I said. 

„So you are,” he cried, snatching at the letter. 

I was too quick for him. What about this? I asked, pointing 
to the date. 

„I'll see them further first," he blared out. 

I was on the point of speaking when there was & bang inside 
the boiler. A loud clattering followed, and then— well, if the end 
door had not been open the engine would certainly have started, 

" Another drill gone," said & face outlined by the smoke box. 
„We shan't get done at this rate, guv'nor," addressing the old man. 

* We'll soon see about that," I cried. 

I gave a long whistle. Through the yard gate rushed half. a- 
dozen fitters and their mates, dragging the motor compressor and all 
the other “reserves " to the scene of action. We spread ourselves 
around the two portables, got the tools in position, and payed out 
the flexible cable to the ground socket which I had plac d in a joint 
box outside the gate. In less time than it takes to tell we were ready 
to begin. 

The old fossil was so flabbergasted that he simply stood and 
looked on for a few moments and then sct off down the yard in 
search of help. | 

That wasn't my game, however. 

“ Fetch him back,“ I shouted to a couple of men near me. 

* Now," I said, tie him up to that old kettle on wheels and 
then get to work.” 

So he was lashed to one of his dereliet portables and had to look on 

I can’t give you all the details, but those drills whirred, the 
magnet pillars stuck where we put ‘em, and the pneumatic riveters 
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just purred until the job was done. We kept the crowd off the 
flexible cable by the aid of a policeman, and the portables were 
leaving the yard to contract time when I released my former 
tormentor late in the afternoon. 

He'd seen the work done and I was satisfied. He would not believe, 
or could not, that a drill pillar would stick horizontal against a 
steel plate while you drilled holes in it. And he knew we couldn't 
compress air by electricity. He'd called me a liar on that account, 
but mainly because of the drill pillar. Perhaps it was excusable.. 
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Like many of his lind ho had turned his face, out of sheer 
cussedness, against all new things, and would never on any account 
see a new tool working power. I had to make him see it, or we 
should have had that length of main which we laid amidst wind 
and wet, idle to this day. 

His yard gets most of the business on the river now, and he has 
retired from the show. I'll get Frank, who bosses things generally, 
to show you the portable electric tools there some day. You'll 
enjoy it. W. E. W. 


— — 


Speed in Electric Lifts. 


HE use of high-speed lifts in commercial buildings is as 
T much a necessity as the provision of attractive offices, 
staircases, corridors and the like. Hydraulic lifts have 
tended to discourage high speeds because when any abnormal 
rate of travel is attempted it is realised at the expense of 
comfort to the passenger. That almost indescribable sensation 
experienced when a lift is started and stopped suddenly is not 
to be tolerated in these days of general 
physical comfort. Rather than suffer even 
the momentary annoyance caused by it, 
certain business men would select a building 
using slow-speed lifts, or have the travel of 
the existing car reduced. | 
With the speed of “ elevators,” as Ameri- 
cans will call them, the passenger is after 
all mainly concerned, and however desirable 
it may be to enter and leave a tall building 
quickly, the tenant will prefer anything to 
physical torment, however short it may be. 
In these important matters the testimony 
of experience is all accumulating on the 
side of the electric lift as opposed to the 
hydraulic, and when the particular con- 
ditions to be met are under consideration, 
only experience can be taken as the true 
index of the best system to adopt. If 
material discomfort is inflicted upon passen- 
gers in high-speed hydraulic lifts, the blame 
must be laid on the lift gear and not on the 
passenger. In any event, the passenger would 
back his opinion against that of any lift 
maker, if the question were to be decided 
from the point of his personal feelings. 
Now the lift equipment in office buildings 
is generalv settled by thearchitect, who more 
often than not has the price of the plant in 
mind rather than the conditions controlling 
its use. A wide disparity between tenders for 
hydraulic or electric lifts, for instance, could 
hardly, in these competitive times, be decided 
in the favour of the latter, which we will 
assume to be the offender, even if high speed 
and comfort were its preponderating features, 
These items havo a value, and a monetary 
one at that, and although they figure in the 
wording of the tender they cannot appear in 
the price column. The architect must look 
at the price mainly, though he will not be 
guided entirely by it. It might be better 


for many business men if he would adjudicate on lift tenders 
with two words in front of him“ comfort" and “speed.” Let 
him then balance both these against the price. 

Electric lifts are now so commonly installed in the com. 
mercial quarters of great cities that it is unnecessary to speak 
in detail of their general superiority over other types. We 
think, however, that the claims of the hiyh-speed electric liftshould 
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be emphasised, because they are apt to be overlooked in the 


general condemnation of quick travel with passenger lifts of 
any kind. It is not yet fully realised that high speeds without 
the least discomfort to passengers are possible with properly 
designed electric lifts. 

Messrs. A. W. Penrose & Co. (Ltd.), Farriogdon-street, E C., 
have had working for the past 12 months a passenger lift 
capable of travelling at a maximum speed of 450 ft. per minute 
without the least annoyance to passengers. This is installed 
in the Gamage Building, Holborn, and may be seon at any 
time doing regular duty at 850 ft. per minute with the normal 
traffic to aud from the various office floors. 

The lift well has a total depth of 80 ft. and 6 ft. wide and 
5 ft. біп. broad. The motor and the lift gear are installed in 
the basement, together with the electrical controlling apparatus. 
The motor is a plain shunt machine of 25 B. H P., driving the 
winding drum through worm gearing. The worm is eut out 
of the solid on the motor shaft, the armature being carried on 
a quill sliding over the shaft, but made fast to it by clamping 
bolts and nuts. This arrangement allows of the convenient 


ó Telegraphic Address: 
'" OERLIK LONDON." 
Telephone: 
No. 4167 Gerrard. 


withdrawal of the armature at any time without removing the 
shaft. The usual solenoid brake is fitted, and the control gear 
is mounted on the wall near-by. It is entirely enclosed in an 
iron case, which contains both the switches and resistances. 
Solenoids serve to actuate the starting and reversing switches, 
the carbon contact rheostat and the limit and overload devices. 
A small drum.type controller on the car gives the liftman com- 
p'ete control. The connections are so made that the rate of 
travel is governed, not by the liftman, as is the case vith 
hydraulic lifts, but by the electrically-operated switches near 
the motor. It is impossible to start or stop the car with a jerk. 
As soon as the controller is pushed to start, the car slowly rises 
and then gathers speed imperceptibly until the maximum rate 
of travel is reached. The increase is so uniform that it is not 
noticed, nor, from our experience of the travel, did we feel the 
least uncomfortable. In fact, it is difficult to realise by travel: 
ling in the lift that so high a speed as 350 fl. per minute В 
attained. By watching the ba lance weight rushing up and down 
outside the building a bette r idea of this high rate can be gathered. 
The provision for safety has been made most complete by at 
once stopping the car in case of 
rope failure cither on the car or 
the balance weight. It is also 
impossible to take the car be- 
yond certain fixed limits either 
up or down, as dog switches are 
fixed at the top and bottom of 
the well, which are opened 
by the car when it reaches 
the ends of its travel. From 
our examination of the elec 
trical control adopted by Messrs. 
Penrose they appear to have 
considerably reduced the large 
number of magnet switches 
usually employed, with an 1m: 
provement decidedly noticeable 
in the smooth acceleration of the 
car. The entire controlling ge" 
for this particular lift occupies an 
iron box 3ft. wide by 2 ft. deep 
by 3ft. high. In the Gamage 
building there are eight other 
Penrose lifts in operation. Im 
portant lifts contracts now being 
executed by the firm include the 
push- button lifts for Lord Edwart 
Churchill's new town residence. 


General View of Penrose High Speed Electric Lift Geatland Controller, 
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Crain Lighting Accumutators. 
хта Lighting Ficcumulators. 


IRES in recent railway accidents at home and abroad have 

F emphasised the necessity for lighting the carriages by 

electricity. The increasing use of electric lamps for 

this purpose is also having a beneficial influence upon the 
design and construction of train lighting cells. 

The positive plates in the “Lux” train lighting cell are 
a special Planté type, being neither true Faure nor true 
Planté and the makers claim for them that they combine the 
advantages of both types, for there is no paste to fall out, 
nor is the frame of the plate made use of for active 
material. Each plate consists of an antimonial lead grid, 
mechanically strong and rigid. The grid contains a number 
of circular holes, in which are rosettes of pure corrugated lead 
tape. These rosettes present a very large surface area, and 
are converted into active material by electrical formation. 
The porosity of the plates permits of free circulation of the 
electrolyte right through each corrugation of the rosettes, 

The negative plates are of the “box” or “cage” typ». 
Instead of paste being applied to a lead grid, pastilles or slabs 
of active material are prepared, and these are enclosed in an 
antimonial lead cage made up in two halves riveted together. 
When finished the face of the plate presents a smooth surface 
of perforated sheet lead, and the intervening pockets constitute 
receptacles for the active material. 

Wood separators are employed with the “Lux” cell, and 
these are grooved wood boards prepared and treated by a 
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patent process. They preclude the possibility of short circuits 
and form a solid support for the plates to withstand vibration. 
The separators are highly porous, and thus permit free circula- 
tion of the acid. At the same time they prevent violent gassing 
during the charge, and the addition of electrolyte is only 
required at long intervals. 

The containing boxes are of well-seasoned teak boards, either 
screwed or dovetailed together. 'The boxes are lined with 
3 lb. sheet lead of high quality. They are either impreguated 
with paraffin wax or wellcoated with acid-proof paint. The 
lids are held down by special brass tee-head bolts (patent 
applied for), and an effective seal is obtained by rubber joint 
rings. The studs are recessed into the sides of the boxes 
and are embedded in paraffin wax or bituminous compound. 
They are readily removed without damaging the boxes or the 
use of special appliances. 

The design of the cell has been kept ag simple as possible, 
and due notice has been taken of the usual practice of the 
railway companies as regards periods when the cells are topped 
up with water or taken into the shops to be cleaned out. 
Adequate space is provided beneath the plates to receive any 
slight deposit which may accumulate, while ample space is 
provided above the plates to allow for evaporation without 
frequent topping up. In the experiments already made in 
actual work it is found that the building up of deposit in 
this accumulator is extremely slow, thus saving frequent wash- 
ing out, 

The cells are made by the Chloride Electrical Storage Co., 
in standard sizes to meet all requirements as to output and 
containing boxes. 
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Variable Speed Portable Cools. =. 


HE rise and development of the portable electric tool has 

heen a matter of a few years only. The power tool, for 

hand use, operated by electrical means, was desired as a 

practical machine by electric power users long before its intro- 

duction, and many attempts at go-hetweens were put forward. 

The motor mounted on a trolley and driving through a flexible 

shaft was one of the latter, and despite the size and weight of 
such outfits many are in regular use. 

Until the arrival of a satisfactory small motor the problem 
was in no likelihood of finding a real solution. With its 
design and construction uudertaken on standard lines the 
matter assumed a ,practical aspect, and the portable electric 
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Fig 1. —Sectional View of Little Hustler” Drill and Two-speed Gear. 


tool has been raised to the level of a serviceable industrial 
device which may now be relied upon to give satisfaction. 
The combination of a small hand motor and variable speed 
gear within a single unit has been effected in the “Little 
Hustler "4ools introduced by the Armorduct Mfg. Co. In 
contradistinction to the usual practice of using series motors in 


Fig. 2.—“ Little Hustler” Breast Drill, with flexible cord and adaptor 


containing autcmatic cut-out, 


these tools, shunt machines are employed, and a speed gear is 
fitted to the motor case. Fig. 1 illustrates an outline of a 
drill motor with the speed gear shown in section. Movement 
in or out of the pin carrying the back gears enables a series of 
changes in the speed of the main shaft to be rung. The change 
is made when the drill is out of service. The motor always 
runs at a constant speed with this arrangement, and no elec- 
trical connections are altered except to switch the motor on or 
off. A special plug, at the end of the usual flexible cord, is 
used and is fitted with an excess current cut-out to protect 
the motor should the drill become jammed. This adaptor 
attached to a breast drill is shown in Fig. 2. 


The electric bench drill is another useful device which 
might well be better known amongst engineers and even users 
of small tools. Bench drills for hand power use are common 
enough in workshops, and it is not difficult to conceive of a 


Fig. 3.— 
Bench Drill with 
Small Motor for 
operation from 
Lampholder Cir- 

cuits. 


quantity of these being replaced by a single electric power 
tool. The bench room required is comparatively small, and 
as the motor is mounted above the drill, out of the way, it 
does not interfere with the convenient handling of the work. 
Fig. 3 depicts a “ Little Hustler” bench drill with motor and 
switch complete. The drill table is attached to a rack which 
is geared to an outside handle, the movement 
of which raises the work against the pressure of 
the drills and ensures a steady cut. The motor 
can be actuated from a lampholder circuit 
through a length of flexible cord and special 
plug adapter. 


Fig. 4.—“‘ Little Hustler" Hand Electric Grinder. 


Another type of tool which the small electric motor has 
made possible is the hand grinder. Fig. 4 shows a form of 
this useful tool in the “ Little Hustler" series. It comprises 
a small motor the end covers of which are fitted respectively 
with a crutch d handle and an extension, at the end of which 
is the emery wheel. The specd of this, in direct-current 
motors, is 2,400 revs. per min., and. with a consumption of 
260 watts the motor develops a 1 н.р. The weight is approx 
mately 231b., and the tool is chiefly useful for cleaning UP 
castings which cannot conveniently be moved about. So 
small a tool can be run over the rough places in a heavy 
casting, and wil! save time over the hand tool. 
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Commercial Engineering. 
vedio cial Cngineering. 


S it has become quite common now to speak of the 
“commercial engineer” with not a little pride and 
boasting, we think the following abstract from a 

lengthy article by Mr. B. A. Behrend, of the Allis Chalmers 
Company ( U.S.A.) in the Electrical World, will be read with 
considerable interest. Mr. Behrend had referred in some detail 
to the present aspect of engineering education, and led up to 
the question of the commercial engineer almost as a matter of 
course. Amongst other things, he says :— 

There has been a great deal of foolish talk on the subject 
of “commercial engineering." We hear every day men, 
thoroughly incompetent to discuss such matters, glibly label- 
ing engineers “ scientific engineers " and “commercial engi- 
neers.” It is difficult to know what is meant by either of 
these expressions. The work of the engineer should consist in 
the careful designing and building of apparatus so that it 
performs its functions safely and with the least possible waste 
of both material and power. Machinery designed by such an 
engineer is machinery which is designed scientifically, and it 
is machinery which the salesman will have little difficulty in 
disposing of. Iam sure that this must be what some people 
mean by calling an engineer a “commercial engineer.“ But 
be it always remembered that such successful engineering is 
strictly the function of the scientific engineer. Careful and 
honest engineering is always “commercial,” . and although 
poorly and dishonestly designed and manufactured machinery 
may yet be successfully sold for a time by an acute salesman, 
such condition cannot last. I believe that, in this commercial 
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age, we cannot put too much emphasis upon the necessity of 
the engineer being a bulwark against the continual onslaught 
of the commercial man for the sake of cheaper and, therefore, 
poorer machinery. It is a menace to the industry of a 
country to see engineering quality disregarded and to have 
machines selected according to price. rather than aecording to 
quality. Imagine the high-speed steam turbines and electric 
generators to be designed poorly and to be made of poor 
material and workmanship! Aud yet these are exactly the 
conditions which would be brought, about. if -the engineer 
permitted the inroad of “ commercialism > into his profession, 
This brings me to another point. The necessity of the engi- 
neer possessing a strong and determined character which 
enables him to brush aside the opinions of those who lack the 
insight and the experience, the knowledge and the ability, to 
weigh difficult and responsible engineering problems. I have 
heard men who ought to know better define an engineer as a 
man who can do for one dollar what another man can do for 
two; unquestionably, an engineer worthy of his name is capable 
of doing this; but how foolish to consider the province of the 
engineer thus limited by this sagaciously silly phrase! Men 
who spring such catch phrases upon the public are at fault for 
the singular lack of esteem in which the engineering profes- 
sion is still held in many quarters. Speaking for the 
moment with particular reference to the electrical engineer 
and his work, I would say that, while he shows his ability 
in designing a 10,000 kw. generator with the amount of 
material used five years ago for a 5,000kw. generator, he 
simply could not have formerly designed a 10,000 kw. generator 
at all until he had learned how to use the materials at his disposal 
to better advantage, 
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Often the saving of material that would appear merely a 
commercial advantage to the unitiated is the only means by 
which a certain engineering result can be accomplished. The 
reduction of mass in the reciprocating parts of high speed 
steam engines is more essential for engineering reasons than 
for commercial; the high induction in parts of the magnetic 
circuit of electric generators and motors is one of the most 
efficient means for obtaining good operation, saving also in the 
amount of material used. So it may be said, without being 
paradoxical, that sometimes the engineer cannot accomplish 
for two dollars that which can be accomplished with the 
expense of only one dollar. Engineers who have no creative 
ability often believe that they have done great work by cutting 
out a few thousand pounds of cast iron from a flywheel of an 
engine designed some years ago by some great engineer, and 
having proved to be somewhat too conservative ; or by saving 
a little cast iron in the yoke of a generator designed by some 
other man which has since been found to be amply strong in 
rigidity. What would such men have done if they had had to 
do the original work ? But as there are plenty of quacks in the 
medical profession, so there are plenty of quacks in the engi- 
neering profession. The medical quacks usually make plenty 
of money and plenty of noise; and so do the engineering 
quacke. It behoves the engineering societies, the engineering 
clubs and the engineering schools to plainly stigmatise the 
engineering quacks, just as the medical societiesin the medical 
profession have stigmatised tbe medical quacks. In France 
there has existed for many years a custom of giving a tech- 
nical education to lawyers and statesmen. I believe that at 
the bottom of this lies the realisation of the fact that a 
scientific education enlarged and made real by the application 
of science to engineering problems gives men that power of 
observation which is, in my opinion, the most important 
feature of any educational training. We obtain our knowledge 
from Nature by observation, and those who cannot observe 
and draw correct inferences from their observations cannot aid 
in the progress of science and engineering. 


Commercial Development of 
Central Stations 


HERE exists at the moment a craze for a style of house 
furniture which is only seen to best advantage in model 
houses specially erected in furniture emporiums Pro. 

bably the best known of these effective displays are those at 
Waring’s, in Oxford-street, London, where several complete 
model houses may be inspected. Apart from 
their attractive showrooms the idea of fitting 
| up rooms and filing them with suitably- 
arranged and designed furniture is fairly general throughout 
the country. Where the electric service is installed there is a 
tasteful illumination of the particular room with appropriate 
fittings, and not infrequently a radiator will be introduced. 
Now, without much difficulty, this enterprise on the part of 
the furniture salesman could be turned to good account by the 
station engineer. The proprietor of the establishment will 
advertise the fact that his stock is arranged in the best way 
for inspection and selection, and will attract most of the towns- 
people to at least walk through his premises. It should not 
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require much diplomacy to persuade the zealous dealer to co. 
operate, and then judicious use might be made of the oppor- 
tunity to incite interest in the electric service for all purposes, 
but specially for lighting and heating. We refrain from 
further suggestion as the idea must first commend itself and 
then be acted upon, where feasible, in the way most likely 
to find approval. | | 


In the many attempts &t publicity literature which it has 
been our lot to inspect, we have not en- 

countered any réference to the reliability of 
| the electric service. If the plant is referred 
to this is done in a manner tending to mystify rather than: 
instruct. The local tradesman does not care a brass farthing 
what type of unit is installed or whether the mechanical 
stokers are chain grate or sprinkler. His appreciation of 
the system will slaken the more attempts are made to explain its 
details. The reliability and regularity of the supply should 
be “rubbed in," and by every means possible. Impress the 
manu that the network is backed by a fine station and that 
under normal conditions he need not be afraid of failures. It 
is worse than useless trying to teach the public upon matters 
entirely devoid of interest, anything but technicalities and 
especially plant technicalities. Reasoning in figures and com- 
parisons is legitimate enough and wil] bring business, but other 
information, interesting enough from the engineering point of 
view, must be served up sparingly if the welfare of the system 
is in miud. | 


Regular | 
Service. 


One of two conclusions may be drawn 
from the fact that all the soliciting bulletins 
issued by the American electric supply com- 
panies bear no advertisements of any kind. One is that little 
or no advantage accrues to the manufacturer using the pages 
of such publications for his display announcements; the other 
is that advertisements are not at all desirable in a bulletin 
which, in the main, pleads the cause of the manufacturer on 
every page. While we will not admit that America has hit 
upon the right schemes for educating the public to the value 
of the electric service, there can be no denying that much can 
be learned from American methods. We think that this 
practice of omitting advertisements from populur electrical 
literature might be copied with advantage on this side. If the 
manufacturer perceives any advantage of the circulation of such 
bulletins he can support it in other ways than by paying for 
advertisement insertions. Every line of the reading matter 
published and every illustration are appeals for the wider uses 
of electrical energy, and if this appeal strikes home the manu- 
facturer will feel the benefit. This fact has yet to be 
appreciated in this country, and makers of electrical apparatus 
are being constantly pestered to advertise in this pamphlet 
or that bulletin at prices either extravagantly extortionate or 
ridiculously low. This money might be better spent in other 
ways with the same object in view. Until the scheme 18 
worked on co-operative lines this frittering away of frequently 
hard-earned money will continue, and the resulting inefficiency 
will only bring publicity methods into general disfavour both 
with the manufacturer and the station engineer. Of course, 
American methods, both of making and selling electrical 
machinery and apparatus, differ vastly from those common to 
this country, and mutually co operative publicity schemes can 
be put into practice. Judging by some of the literature 
already issued it is evident that the appeal to the consumer 18 
made in a way which would never answer if even attempted 
over here. “Direct by mail" solicitation is practical to an 
extent not possible here, so that care must be exercised in 
following American methods. 


Bulletin 
Advertising. 


(1С 


b 


209 


SUPPLEMENT to “ The Electrician,” Fi ebruary 8, 1907. 


Che “Sundh” Automatic Starter. 
MUS эше) Automatic Starter. 


HE use of pull magnets for motor switch operation has 
been mostly confined to solenoid rheostats with sliding 
contacts for small powers and separate magnet switches 

for larger machines. Until recently advantage has not been 
taken of the fact that a pull magnet will not only draw up an 
iron core through its contre but will also attract at both its 
ends in any plane. In the starting switch described below 
both these properties are utilised, the solenoid pulling up a 
central core and also attracting to its upper end a series of 
levers, the movement of which is controlled by a selecting frame, 
permitting each lever to be drawn in‘o the solenoid in turn. 
In the construction of the Sundh automatic starter a solenoid, 
a plunger .with retarding dash-pot, and a number of levers 
hinged to the lower pole-piece of the solenoid are employed. 
The upper ends of the levers carry the main contacts and the 
levers aré controlled by their lower ends passing through a 
frame which is attached to the bottom of the plunger. The 
contacts are of carbon, and all wearing parts are accessible 
and can be easily replaced. For heavy duty the final contact 
is made by a laminated copper brush. "This copper brush, 
however, does not cut out any resistance, but merely short. 
cireuits the carbon contacts which do cut out the resistance. 
The adjoining illustrations depict two different types of this 
starter and also diagram of connections. 

The starter is operated as follows :—The solenoid becom- 
ing energised by the closing of either a hand switch, a 
tank switch or a pressure regulator, begins to draw up 
its plunger, the travel of which is retarded by an air dash- 
Dot. As soon as the frame, which is attached to the base 
of the plunger, begins to move, one of the levers is released, 
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Connections of Type B Solenoid Starter, W 


Bedam 


and this lever being attractel by the maznet'c flux of the sole- 
noid makes the field and contact. As the frame travels still 


higher another lever is released, which, in its turn, is attraoted 


and cutsout a step of resistance, and so on, one lever after another 
| being attracted until the entire 
amount of resistance in series with 
the armature circuit is short- 
circuited or cut out. When the 
circuit to the solenoid is opened, 
thus de-energising it, the plunger 
with its attached frame drops. As 
the frame goes down the lower 
ends of the levera are pulled in- 
ward, breaking the contacts in 
the reverse order in which they 
were made. As the contacts are 
broken the resistance is inserted 
in the armature circuit, so that 
the resistance is all inserted when 
the last lever breaks the main line 
contact. One peculiarity of this 
type of construction is the fact 
that, irrespective of speed of 
travel of the frame attached to 
the base of the plunger, the levers 
make contact with a snap. This 
is due to the fact that the mag- 
netic pull on each successive lever 
is constant and does not vary with 
the speed of travel. It is obvious 
that the solenoid acts as a no- 
voltage release. These startera 
are supplied by the Electrical 
Apparatus Co., Caxton House, 
London, S.W, 


=“ TA 
S 26 


— а 


OW cise 


SUPPLEMENT to “ The Electrician,” February 8, 1907. 210 


Automatic Citt Controller. 


HE controller illustrated herewith comprises a self-starter’ 
main-line switch, reverse switch, magnetic brake solenoid 
and relays. It controls the operation of a 35 Н.Р. 
motor-driven lift at the Hartford Iron Works, Oldham. 
The controller is arranged to control a suitable solenoid for 
releasing the mechanical brake, and provision is made for dis- 
connecting both sides of the line from the winding of the 
brake solenoid. This ensures the quick and positive applica- 
tion of the brake in the “off” position of the controller, and 
prevents its action being interfered with by any inductive 
effects from other portions of the installation, 

To provide for positive control of the lift from the car, the 
system of control has been so designed that all the wires leading 
from the switch in the car to the limit switch and controller 
proper are of the same polarity, so that there is no tendency 
for leakage currents or short circuits in the contro! cable. 

The controller includes an automatic no-voltage device and 
time-limit overload preventer. All main circuit breaking 
points are reinforced by carbon contacts and powerful magnetic 
blow-outs. The main line switch and reversing switch are 
interlocked to cause proper co-operation of these parts, and 
they are, in addition, interlocked with the self-starter so that 
it is impossible to close the circuit to start the motor until all 
of the starting resistance is in circuit. This particular con- 
troller, which is made by the Adams Mfg. Co., of Bedford and 
London, is designed to ensure constant speed in the running 
of the lift, and only one speed is available. 
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REMARKABLE TESTIMONY, 


The Publisher of the Bra BLUE Boox has received from time to time numerous 
testimonials regarding the general completeness and accuracy of the information 
and of the names and addresses which appear in that publication. 

One of the latest testimonials to band is a statement by the I. T. E. Electric Co., 
\ of 20, Great Russell.street, London, W.C., to the effect that the company sent out 
| nearly 4,000 trade circulars, addressed from the last (1906) issue of the Bra BLUE 
Book, issued at tue beginning of February, and that not one of these circulars was re- 
turned through the post as undeliverable. (The testimonial was given in August, 1906.) 


A few weeks back а somewhat similar testimonial was given by another firm 
who had selected from the list a large number of names for circularising, and 
only one of the circulars had been returned аз “ Gone away, left no address," all 
others having reached their intendéd destinations. 

The Publisher of the Bra BLUE Book claims that this is remarkable testimony 
to the accuracy of the Directory, which had then been in circulation for six months. 
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1907 EDITION corrected to January 31st. 
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We invite your perusal of the 
following extract: 


"ELECTRICAL REVIEW," 


January 25th, 1907. 


EpisWAN LAM. — In our issue of February 3rd, 1905, w 
mentioned that as a result of independent tests made at the 
Westminster Electrical Testing Laboratory, the Royal 
Ediswan" Lamp came out at the top of the list. 
series of tests has lately been carried out by the same authority 
with 16-c.p. 2:0-volt lamps of nearly a dozen different makes, 
purchased without the knowledge of the makers. The“ Royal 
Ediswan " Lamps again showed the best efficiency. Starting 
at less than 3:3 watts per candle, they finished at slight!y less 
than 4:0 watts per candle at the end of 500 honrs, the average 
consumption being but little more than 33 watts per candle for 
the whole period. 


Another 


The candle-power of any of the lamps at the 
end of the test was within 1 c.p. of the mean—that is, within 
This is the best result 
as regards candle- power and economy in energy consumption 
The average candle-power throughout was well sustained, and 
the whole of the lamps easily complied with the New Standard 
Specification, except in initial candle-power, which was rather 
high. The total watts nt start and finish were less than 60. 


“ROYAL EDISWAN" LAMPS 


The BEST and CHEAPEST In the END. 


8 per cent. of the rated candle-power. 
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. Silvertown 
Dynamos. 


“ Silvertown” Dynamos are installed in 
numerous Central Stations and Private 
Generating Plants throughout the world. 
These machines are sound in Mechanical 
and Electrical design and of First-class | 
Workmanship, СН | 


Descriptive Pamphlet on application. 
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Head Offices : Works : 
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THE STUDENTS’ GUIDE TO AN EXHAUSTIVE INDEX PROVIDES READY FACILITY OF REFERENCE 

And the method adopted to show the Alterations, Adcitions and Deletions effected 
t 


80 B MA RI N E CA B LE TESTI NG. Bound йй Chath Price Me per anny Re. Post free (U.K.), вв. 6a. 


abroad, 71. 
ву H. К. о. FISHER and 2.6 H. DARBY. Or with Interleaved Ruled Paper, 8s. 6d., post free 9s. 6d. (U.K.) ; abroad 
„ ͤ а? 


Or with Wide Margins, for Notes, 8s. 6d., post free 9s. 6d. (U. K.) ; abroad 10s 
dE TEE й а s PUBLISHING СӨ» Limited, “THB BLBCTRICIAN " PRINTING & PUBLISHING COMPANY, LTD. 
Salisbury Court Fleet Street, London. Salisbury Court. Fleet Stree, London, England. 
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EASTERN TELEGRAPH COMPANY, „мт: 
EASTERN EXTENSION AUSTRALASIA a CHIN 


TELEGRAPH COMPANY, LIMITED. 


EASTERN & SOUTH AFRICAN TELEGRAPH COMPANY, LIMITED. 
DIRECT SPANISH TELEGRAPH COMPANY, LIMITED. 

BLACK SEA TELEGRAPH COMPANY, LIMITED. 

EUROPE & AZORES TELEGRAPH COMPANY, LIMITED. 

WEST AFRICAN TELEGRAPH COMPANY, LIMITED. 


WESTERN TELEGRAPH COMPANY, uur 


AFRICAN DIRECT TELEGRAPH COMPANY, LiMITED. 

LONDON PLATINO-BRAZILIAN TELEGRAPH COMPANY, LiMITED. 
PACIFIC & EUROPEAN TELEGRAPH COMPANY, LiMITED. 
RIVER PLATE TELEGRAPH COMPANY, LIMITED. 

WEST COAST OF AMERICA TELEGRAPH COMPANY, LIMITED. 


DIREOT TRIPLIOATE GABLES to Spain, Portugal, Madeira, St. Vincent, South Africa, Gibraltar, Malta, Egypt, 
Aden, India and Australia. 

DIRECT DUPLIOATE OABLE ROUTES to Brazil, Argentine Republic, Uruguay, also to Peru, Chili and other 
re p dag uth Ámerica ; and to erim, Penang, Malacca, Singapore, Java, New Zealand, Tasmania, New Caledonia 


ALTERNATIVE OABLES to Greece, Turkey, Labuan, Bangkok, Cambodia, Saigon, Tonquin, Zanzibar, Seychelles, 
ozambique (duplicate), Lourengo Marques (Delagoa Bay), Bathurst, Sierra Leone, Sekoudi, Accra, Leeni: 
Island, 8t. Helena, Lagos, Brass, Bonny, St Thomé, Principé, Loanda, Benguella, Mossamedes, Rodriguez and Cocos. 
SINGLE CABLE to The Azores, Tangitr, Bolama, Bissao, Conakry, Grand Bassam, Kotonou, Cameroons, Gaboon, 
poli, Cyprus, Mombasa, 3 and the Philippine Islands. 


The LEVANT SYSTEM i includes Odessa, Constantinople, Dardanelles, Tenedos, Salonica, Smyrna, Ohio, Syra, Oandis, 


o, Canes, Sitia es, Trieste, Corfu, Zante, Patras, Corinth, Athens, Cephalonia, Santa Maura, Tinos, Andros 
Zea, ind all the Greek Land. 
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List of EASTERN & ASSOOIATED TELECRAPH COMPANIES’ STATIONS 


At HQME and ABROAD: 


LONDON: 11, OLD BROAD STREET, E. O. 
8, LEADENHALL STREET, E.O. 
3, GREAT TOWER STREET, E.C. 
THE BALTIO MERCANTILE AND SHIPPING 
EXOHANGE, ST. MARY AXE, E.C. 

41 anD 42, PARLIAMENT STREET S. W. 
37, HOLBORN VIADUCT, Е.С. 

4, ELECTRA HOUSE, FINSBURY PAVEMENT, E.C. 
449, STRAND, W. O. 


FOREIGN AUCTION HALL, COVENT GARDEN, 
W. O. 


6, DENMAN STREET, BOROUGH, S. E. 


LIWBRPOOL: К15, EXCHANGE BUILDINGS. 
MANCHESTBR: 44, SPRING GARDENS. 
GLASGOW : 5, ROYAL BANK PLACE. 


NEWCASTLE - ON-TYNH: EK, EXCHANGE BUILDINGS, | 
QUAYSIDE. 


| 
GARDIFF: 35, MERCHANTS’ EXCHANGE, BUTE DOCKS. | 


— 


— 


Accra: Gold Coast, West Coast Africa. Constantinople: Rue Tepe Bashec, 
Aden : Central Station, Ras Boradli. No. 37; 


о. 37, Рега. 
» Branch Station, Steamer Point. Coquimbo (Chili) 
„ X Branch Station, Camp Corfu пес). 
А ( Corinth (Greece 
Arica li). S tonel (Chil). 
Ascension Island, ardan 
: Placo Ladovic. Delagoa Bay (Lorenco Marques). 


- Y Dorou (General Office). B 
Bacalod (Phil ines). Durazno (Ui raguay). 
err (N. Brasi: 7, Rua das Princesas. | Falmouth: Post Office Buildings, Church 


ava, Dutch Indies. Famagusta Street. 
Baradero 8 Ayres, Republic Flinders а К Australia). 


Argentine). Florida (Urugua J. 
Басса: Ronda Universidad 19. Fooohow (China. 
Batavia: Java, Dutck Indies. Fray Bentos (Uruguay). 
Bathurst: 1, Marine Parade (Gambia, | Geo Town (Tasmania). 

Weat Coast Africa). Gibraltar : Main Station, South Barrack 
Besguella (Portuguese Angola). Road. 
Bilbao: Alameda, Sub-Office, Waterport Street 
Bissao : Portuguese iea, West Africa Halphong (Tonqain). 
Bolama : ortugueseGuinea, WestAfrica , Hong Kong (China). 
Bombay: Central Telegraph Office. Horta (Fay , Asores Islands) 
Bona : 3o, Cours National. Ilo Ilo (Phil ine Islands). 
Benny: Southern Nigeria, West Coast | I uique се à 

теша 
Broome : Roebuck Bay, W. Australia. abcr 2000 Ain North Boraeo). 
Cadis : 20, Alameda e Apodaca. оссе (он Coast Africa): The Marina. 
Cairo ү; m) А ^ a Perouse (New South ales) 
Callao arnaca rus). 
Campana: N La Serena. n PERA 
:Buenos Ayres, Rep. Argentine. | Lemnos ( Island of Lemnos). 
Crete). Lima mesi 
— rote). Limasso 
Canelones (Uruguay) Lisbon а (Portugal: : Rua do Arsenal. 
Cacao ioa er al). aulo de Loanda, Angola. 
esra : @ Rua Floriano 3 ues. See Delagoa ay. 

Ru Beas Macao near kong, Chiua). 
MG a Madeira Funchal). 
C N cuss) Madras (India). 
Chio; yalo Road. Mahé (Seychelles). 
Chuy (Feeling kl Malacca (Straits аца: 
— Ü , “ Malta: Ca (od Seh, St. Geo 

. ta: Cent Eid es. 
Севсерсіоп (Chill). - Brasch Duce. 35, Str Reall, 
ale 


TELEGRAMS 


«quia ol j 


—— — — 


K EXOHANGE, KING 


ADHLAIDH: NATIONAL MUTUAL BLDGS., VIOTORIA SQUARE; 
STOOK WILLIAM STREET, 


MELBOURNE: EQUITABLE BUILDING, ELIZABETH STREET, 


PERTH (W. AUSTRALIA): 


MOIR'S OHAMBERS, 87. 


GEORGE'S TERRACE. 
SYDNEY: GIBBS CHAMBERS, 7, MOORE STREET. 


ALEXANDRIA: BOULEVARD RAMLEH (corner of OLD 
BOURSE STREET). 


OAPHTOWN:STANDARD BANK BUILDINGS, PARLIAMENT 
STREET. 


DURBAN ; TOWN HALL. 


BUHNOS AYRES: 287 y 291, CALLE SAN MARTIN ; 
CALLE RECONQUISTA 


MONTBYIDHO : 146, CALLE OERRITO (corner of MISIONES) 
PHRNAMBUGO; 2, RUA DO COMMEROIO. 

RIO DH JANSIRO: 9, RUA DA OANDELARIA, 
WALPARAISO: OALIE PRAT 69. 


Masna la (Fhitippine Islands): Callo Care- 
anham (N. Brasil): бо, Rua da 
Marseilles: Hotel des Postes et des 


Télégraphes. 
Mauritius (Port Louis : No 3e, Ram- 


rt Street. 
M (Sumatra). 
— (Argentine): sow Necochea, 


183 njn. 
Mercedes (U 
Mollendo речи 9 е 28 de Julio. 
Mombasa (East Africa). 
Mossamedos (Portuguese S. W. Africa). 
Mount Troodos (C ). 
e К.А е" 


Nicosia (Сусе. 
Рага (М ман): z, Travessa Campos 
Salles. 


Patras (Greece 
Fa sandu түр г 
in . 
Penang (ot Settlements). 
sland. 
Piræus МС. Arcos St. No. 9. 


Porongos eras). 


Aerie tires R. ae Cornwall 
Port Darwin (S. Australia 
Port Said (Rey UM 
Pott Said 
s Antonio. 
Pyrgos (Greca A 
Rettimo Na ‘ 
Rhodes (Turk 
Rio Grande r4 Sul (Brasil): xes, Rua 
Marechal Floriano Peinoto. 
Rodrigues Island: Mount Venus. 
Rosario са Santa ta #6: Santa Fé, Rep. 


Rosario (Uruquay). 


дош St. James, Cochin Chisa 
са 


бав = tiago (Gui 1 Calle Hue. 
Sakona (Gou end Want ien Africa) 


St. V gs иса, 
t. Vincent (Са 

Suakin Selen Red ed Sea). 
Suda: Suda Bay, Crete, 
Sues (Egypt). 


ranch Office, Port Тоні. 
Fran ns: (German S. W. Africa). 


E иан 
Zarate (Buenos Avres. Rep Argentine) 
—— ^ 
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| | (by post. 
No. 1.500. [.- х=; 1 FRIDAY, FEBRUARY 15, 1907. PRICE SIXPENOR! M 
CONTENTS OF THE CURRENT NUMBER. | which we have frequently noticed in the indexing of such 


0 Large Gas Power Plants. B publications as “ Science Abstracts.” Subjects have a way of 
Arrangements for the Week .. 670 C. E. Douglas. Illustrated 688 


Alternators with Auxiliary Investigations on Light Stan- not falling into any particular group, and the groups gradually 

Hepland. Field., 5 à i5 т prs i Hi ‘become so restricted and overlapping that it is necessary to 
The Continuous Production f Gio. А Lamp. — Discussion. 2 have a simple index to explain the complications of the index- 
High Frequency Oscillations. | q Сопеіойей................ in-chief. To Some extent we feel that the Tables which are 


Ву R. A. Fessenden. Шив, 675 | Suction-Producer Plant. By 


Electric Power Supply in Lon. : 
on. Ш. By R. L. Pearson. Stalloy. Illustrated ........ 692 


| Illustrated. Continued.. ae 678 | Wolff and C E Waters ds 692 


issued with 74e Electrician, and which deal with electricity 
supply undertakings of different kinds, suffer from this same 


Track Construction on Inter. ConRESPONDENCE...... 00. 693 | difficulty. It is all very well to know that particulars of West 
Dube. 8 p 679 uos 5 (E. Ham, for example, are given in one or other of the tables, but 
Comparative Life Tests on Alternators with Shunied it is rather annoying to know that West Ham cannot be foünd 
А Y t Hd eye | э „ә . 4 : К 5 A J 
e 5 (Willam се Field ‘easily unless we know that the generating station supplies either 
Alternating Currents. By The. Theory of Flicker light and power alone, traction alone, or both, or receives a 
Н.Е, Haworth, Ph. D.; T.H. Photometers (A. P. Trotter). LE NA А 
Matthewman, B.Eng, and Measurement of Phase Dif. bulk supply, or has some other feature by which it is classified. 
" ied ot ig EHE Pd 682 A меш» ora To overcome this diticulty we аге publishing this week, as a 
tions. Illustrated 685 Blondel Biflar Oscillo. further Supplement, an Index of all the undertakings in alpha- 
Pnor, Perry on THE Tachixo graph (A. Blondel), ; ; , г : 
OF MATHEMATICS eis d P ug 2522 686 LEGAL INTELLIGENCE РОТА betical order, and, by referring to this, the Table In which 


Rrvin ws . 687 Manioi al, Foreign & General j : : m. us . 
The Theory of the Steam Notar aag details of any particular station are given will be seen at a 


C 697 
Turbine [Jude]; A Treatise Trade Notes and Notices. 699 glance, and much mental effort will thereby be avoided. 
on the Theory pf Alternat. Companies’ Meetings and ^ 
ing Currents, Vol. II. Reporta .................. 702 B cxx 
[Russell]; Air Compressors | New Companies, o. .....,.. 704 


RECENTLY, when referring to Mr. PATERSON's paper on glow 
lamps, we mentioned that, although the author's allusion to 
the Institution of Gas Engineers in permitting the results of 
tests on flame standards to be published might be courteous, 
such permission should not be looked upon as essential. The 
Journal of tias Lighting have taken us to task on this point, 
considering our opinion to be in error, since, as they point 
out, the tests referred to were actually paid for, at 
least to some extent, by the Institution of Gas Engineers. 
Our contemporary, however, has quite failed to see the point 
of our remarks. The National Physical Laboratory being an 
Institution which is dependent upon public funds, the results 
of investigations there carried out should be public property. 
It was evidently the intention of the Committee who recom- 
mended the foundation of such an institution that all investi- 
gations, even if paid for, should be made public, with very few 
exceptions. It will be readily understood that in the event 
of an investigation being made for the Government, secrecy 
might be necessary, but in all other cases it is highly desirable 
that the public should have the benefit of work which is 
carried out, if not wholly, yet mainly, through the expendi- 
ture of public money. 


and Blowing Engines , City Notes. - 704 


[Innes]. | Companies' Share List s ia 706 


NOTES, 
— 9—— —— 
Iv another column Prof. R. A. Fessenden gives a. historical 


résumé dealing with arc methods of continuously producing 
high-frequency oscillations.” The article is a very interesting 
Account of the work done in various directions by Prof. 
Fessenden ; it is, in fact, a spirited sketch of his inventions and 


indeed for all the other inventors, who, it appears, have been 
anticipated by the author. Anticipation, however, is often a 
matter of opinion until tested in the law courts. Many of 
the claims quoted by the writer in his article appear to 
us to be vague, and to be so broad that if they were 
upheld there would scarcely be room on this planet for any other 
“ wireless ” traders than the National Electric Signalling Co. 
For undivulged reasons, however, the syndicate mentioned is 
yet holding its hand, and is not pressing its rights in the courts, 
and, therefore, we can only look forward to the time when 
the owners of the Fessenden patents will have developed them. 


ni anaa 


THE Committee appointed by the Admiralty to inquire into 
the effect on the Royal Observatory of the working of the 


ALTHOUGH there is much virtue in classification it is apt to 
bring with it the evils of complexity, This jg one of the 
difficulties of any complete system of indexing, and it is one 


— — ͥͤꝓ —̃—ñ— — — — 


London County Council's generating station at Greenwich 
have just issued their report. It will be remembered that the 
Committee consisted of three members; the Observatory was 
represented by Lord Ross, the Admiralty by Prof. EWING, 
and the County Council by Sir BENJAMIN BAKER. Their 
recommendations consist chiefly in modifications as to the 
working and extensions of the existing station. A pparently, 
the trouble is due chiefly to vibration and to the discharge of 
hot flue gases which interfere with northerly observations over 
the meridian. The recommendations are to be reconsidered 
in two years'time when the second portion of the station, 
which will contain turbine sets, has been for some time 
at work. Meanwhile the County Council are to under- 


take, as soon as the turbine sets are ready, to shut down 


all reciprocating engines every evening not later than 10 p m. 
If this arrangement can be carried out, it should meet with 
general approval; and, provided properly-balanced turbo- 
generators are obtained, there should be no disturbance due 
to vibration after the hour stated. As regards the new chim- 
neys, the Committee suggest that the height should be 
limited to 204 ft. above ordnance datum, and the tempera- 
ture of the discharged gases be kept down to 250°F., as at 
present; and, finally, that no further extensions should be 
made to the generating station when the second portion, 
amounting to 20,000 kw., is completed. It is gratifying to 
note that the Highways Committee of the L.C.C., in con- 
sidering this report, expressed their iutention of reducing to 
a minimum any disturbance which might affect the work of 
the Observatory, and there is little doubt that a satisfactory 
arrangement will be made with regard to any extra expense 
occasioned by the recommendations in the report. 


— Орана 


THERE is probably no better advertisement of an electrical 
undertaking than a brilliant display of electric lighting in a 
shop window. We quite admit that from the optical point of 
view the display may be extremely bad, and may even be 
harmful except to the professional oculist, and probably to the 
shopkeeper concerned ; but however optically bad it may be, 
& blaze of light along a shop front has a considerable attrac- 
tion for the populace at large, and in many cases the ordinary 
street lamp alongside, unless it is of the latest type of flame 
are, presents a poor spectacle in its attempt to give further 
illumination. This is so much the case that local authoritie, 
might do something iu the way of saving public money 
in street lighting by shutting down street lamps during 
ordinary shopping houra, and by giving a bonus to those 
shopkeepers who have a good array of electric lamps lighting 
their shop fronts. Realisiog the advantages of these brilliant 
advertisements to the electric supply companies, the South 
Metropolitan Company has recently decided to give a rebate 
of 30 per cent. to shopkeepers on their circuits who have 
hitherto been supplied at a flat rate of 5d. Doubtless, this 
. will be much appreciated by the shopkeepers concerned, and 
we hope that the company will benefit to a corresponding 
extent. 

— 

THEremarks of the chairman at the meeting of the St. James' 

«nd Pall Mall Electric Light Co., which we give in another 


column, will be read with some interest. The financial posi- 
tion is not quite so good as it has been in other years on ac- 
count of several factors, chief among which are a large amount 
of rebuilding, heavy Parliamentary law expenses, and a general 
fall in the price obtained for electrical energy, the average 
price having fallen from 3°42d. per unit in 1905 to 3:214. per 
unit last year. 
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It would appear, however, that the falling off 


in revenue is likely to be only temporary. The reduction in 
the price for power and heating to a flat rate of 1d. has led to 


great deal of work in that branch of the business. The 


use of electric radiators, which is more or less impossible if 
the rate is as high as 2d., is extending rapidly at the 


lower rate of Id. The use of electric motors is also extending 


considerably, as the company are now fixing motors on hire, 
and it is proposed to extend this system to such apparatus as 
arc lamps and ventilating fans. The Chairman remarked, 
nevertheless, that although the result is promising in this 
direction, no evidence has been found to support the very 
sanguine estimates of the possible demand for power in London 
on which the large schemes before Parliament are based, even 
though, for the majority of large consumers, the rate offered 
by the Company is actually below that proposed either by the 
London County Council or by the Administrative County 
Co. The effect of the high efficiency metallic lamp is also 
being felt, and although this may mean a certain loss of output 
for the moment there is little doubt that such loss will be 
quickly made good by the new field of business opened up by 
its general use. 


0 OO — — 


Royal Society. Amongst the papers read at the meeting 
held yesterday was one on ** The Specific Inductive Capacity 
of a Sample of Highly Purified Selenium,” by O. U. Vonwiller 
and W. H. Mason. . 


Faraday Society.—A meeting of this society took place on 
January 29th, when a discussion on “ Osmotic Pressure was 
held. The Earl of Berkeley exhibited and described his 
apparatus for the direct measurement of osmotic pressure; AI 
an interesting discussion took place, contributions being made 
by Mr. Whetham, Prof. Armstrong, and Dr. Lowry. 


The Central.— We have received the December issue of the 
magazine published in connection with the Central Technical 
College Old Students’ Association, and which appears under 
the title of The Central" The present issue contains an 10 
teresting account of the manufacture of carbons and several 
other well-illustrated articles. 


Personal.—The honorary degree of LL.D. has been com 
ferred by the University of Edinburgh on Madame Curie of 
Paris. | 

The Society of Arts Albert Medal was preaented last Friday 
to Sir Joseph Swan for his work in connection with the 
invention of the incandescent electric lamp, and the carbon 
process of photographic printing. The presentation was made 
by H.R.H. the Prince of Wales, who is the President of the 
Society. 

The French Government have conferred the Order 9 


the Merchant Venturers’ Technical College, Bristol. 


Cable Interruptions. Date of Interruption. 
lerifa—Tangier ......... een nnm nnt Jan. 18,1 
Garachico (Teneriffe)—Santa Cruz de la Palma July 12, 0 
Grand Canary—Lanzarote ....... fub Shue ri Sept. 18, 19 : 
Paramaribo—Cayenne ................-..- Nov. 27, 1805 
Fort de Franoe—Paramar ibo Dec. 17, 19 
New Brunswick Prince Edward Island Jan. 9, 907 
Tenedos— Lemos. Feb. 7, 1 ; 
Одевва—Кїїа....................* ИСТИИ Feb. 9, 197 
Tenedos— Chicco Feb 13, 19 


Officier d Academie upon Prof. J. Wertheimer, principal of 
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London County Council's Scheme for Blectricity Supply.— 
At the recent annual meeting of the electrical section of the 
London Chamber of Commerce the following resolution was 


passed: “That this section, having considered the London 
‘County Council Electric Supply Bill, is of opinion that it is 


most undesirable, in the interests of the trading and commer- 
cial community (and calculated to destroy private enterprise) 


that the power to supply electricity in bulk should be in the 


hands of the London County Council." 
Prizes offered by Italian Manufacturers. The Association 


of Italian Manufacturers for the Prevention of Accidents in 
, Factories are offering a gold medal and 8,000 lire for a system 


to eliminate the danger of contact between the primary and 
secondary circuits of alternate-current transformers, A gold 
medal and 1,000 lire are also offered for a hand crane or winch 


wherein the danger by the rotation of the handles by the 


descending load is avoided. The appliances are to be sub- 


mitted before July 31, 1908; further information may be 


obtained from the Director of the Association. 


Block Signals on Inter-urban Tramways.—On tramways 
where only a single line with “ turn-outs ” is laid down, it may 
be necessary to increase the safety of car movements, and 
expedite traffic, by some arrangement of automatic signals. A 


description of an apparatus of this kind is given in the Elec- 


trie Railway Review. As the trolley leaves each turn-out it 
passes under a special contact. This operates a red light 
showing that the block is occupied by a car moving against 


the outward or inward traffic, as the case may be, while a green 
bull’s eye indicates to the car following that a preceding car is 
still in the block, running in the same direction. When the 


block is clear no indication is given. Each block is about 


400 ft. long. 
Cost of Electrolytic Production of Chlorine.— Mr. G. H. 


Harrison gives the following particulars, in the Engineering 


and Mining Journal, of the work done by 16 Hargreaves-Bird 
cells over a period of 31 days :— 


Amperes ................. S 2,000 

bil: cr F 56˙92 

Volts per cell .............................. 8:56 
Electric Н.р. used in cell room.......... radians 198 · 5 

Total E. H. P. used by plante 270˙0 

Current efticiency _.......................... 90-0 per cent. 
Soda ash produced ll 120,900 lb. 
Chlorine раз................................ 81,511 lb. 
Limestone че 2 C OOo 247,758 lb. 

Coke uss dd 33333 31,000 Ib. 


Each cell produces chlorine equivalent to 460 lb. of bleaching 
powder, 35 per cent., per 24 hours. The repairs on a Har- 
greaves-Dird plant amount to about 5s. per ton of the “bleach” 
produced. The cost of each cell is about £200. 


The Electrical Engineers R.E. (Volunteers).— The annual 
dinner of the Sergeant's Mess was held at the Café Monico on 
Saturday, February 9th, under the presidency of Q.M.S. 
Applebee. Capt. Dumble, R.E. (the adjutant of the corps), 
in replying to the toast of The Permanent Staff,” said, as this 
would probably be the last time that he would address the 
mess as their adjutant, he wished to give them a word of 
advice. In the regular army the soldier’s personality was 
driven out of him by a painful process, and he was thus forced 
in times of stress and strain to rely on his oflicers. Although 
this made for good discipline, it was not altogether possible in 
the auxiliary forces. Volunteer non-commissioned officera 
should therefore endeavour above all to gain the confidence of 
the men under them in times of peace, so that in time of war 
discipline might be maintained and panic avoided. At the 
conclusion of the dinner a successful musical programme was 
carried out under the direction of Sergt. Kibble. 


Italian Railways.— A recent number of the Electrical World 
containa a report by the U.S. Consul at Milan on the Italian 
railway system. It is stated that the Mediterranean line, one 
of the two trunk systems of steam railways in Italy, is 
seriously at work on plans for the continuation of the 
electric road now running from Milan north to Varese and 
Porto Ceresio, about 50 miles, to Laveno, on Lake Mag- 
giore, via Ponte Tresa, on the Lake of Lugano. At Laveno 
this extension, which will be operated with the same high- 


speed electric service now in use between Milan and Varese 
and Porto Ceresio, will connect with the existing steam btanch 
to points north, including Luino and Bellinzona on the St. 
Gothard main line; while at Ponte Tresa another line, now 
projected, will start direct for Lugano, to connect there with the 
main line over the St. Gothard pass. According to present 
arrangements the new line— Milan, Varese, Ponte Tresa, 
Lugano— will be in operation by the end of 1908, thus afford- 
ng another direct route to Lugano and tapping the richest 
industrial section of Lombardy 


A New System of Telegraphy.—The Zlectrical Review of 
New York gives a description of a new system of telegraphy 
due to Mr. S. D. Field. It is a modification of the Morse 
system and is designed to overcome the trouble due to defective 
insulation and to render the line independent of the weather. 
In the new system of Morse transmission advantage is taken 
of the idle time occupied by the spaces in the alphabet to 
store up, at each station where the transmission key is being 
manipulated, a small amount of energy from the line battery 
and relay discharge currents, this energy being utilised in the 
formation of the next succeeding dot or dash The result is 
accomplished by means of an induction coil and condenser ar- 
ranged to bridge the signal key. When the key is open a con- 
deuser is charged through a large impedance which is formed by 
the primary of an induction coil, the secondary of which is in the 
line circuit. On closing the key, the energy stored in the con- 
denser acts inductively upon the primary winding, setting up 
currents in a direction to assist the line battery in its work. 
As a result of this arrangement all the relays in the circuit 
respond firmly and quickly to the key movements, no matter 
how “high” their adjustment, and it becomes possible to work 
circuits at full speed during stormy weather, which, under old 
conditions, could only be operated very slowly or not at all. 


Electric Shovels for Railway and Mining Work.—The use 
of electric shovels in place of steam shovels offers several 
advantages where electric current is available, and, according 
to the Engineering News, a number of such shovels are already 
in regular use, being employed in gravel-pit and grading work 
on electric inter-urban railways. Among the principal ad- 
vantages are the following: (1) The machine requires only 
two men, while three are generally employed on a steam shovel ; 
(2) the hauling of coal and water is avoided ; and (3) the fuel 
economy is higher. Where gangs or groups of shovels are in 
operation for a considerable length of time the fuel economy of a 
central power plant under proper care may be very considerable 
as compared with that of a number of small individual boilers. 
It has, indeed, been proposed to employ electric power for the 
large number of shovels permanently employed in excavating 
ore on the iron ranges in order to secuve the advantages of 
economy in cost of operation. The following are the details 
of a 40 ton electric shovel. The car frame of the machine is 
27 ft. long and 7 ft. 8 in, wide, mounted on steel trucks with 
93 in. wheels, and fitted with automatic couplers. The crane 
has a length of 20ft. centre to centre, with a height 
of 21ft. 4in. from the rail to the point of the crane. The 
dipper handle carries a dipper of 1} cubic yds. capacity. This 
machine will cut to a width of 26 ft. at the level of the rails, or 
33 ft. at a height of 10 ft. above the rails. Chains are used 
instead of cables, and the drums are geared to electric motors. 
In this machine there is a 65 H.P. motor for hoisting, one of 
25 H. P. for crowding the dipper forward and bringing it back, 
and a third of 20 H.P. for swinging the crane. 


Electrical Equipment of Chemical Works.—The JPstern 
Electrician gives an account of the electrical equipment of the 
Niagara Electrochemical Co. at Niagara Falls, N.Y. This in- 
cludes three motor-generator sets of the synchronous type, run- 
ning at 500 revs. per min. 25 cycles and 2,200 volts. Each set 
consists of three machines, the synchronous motor being 
coupled to a direct-current gencrator at each end by means of 
flange couplings. Each direct-current machine generates current 
at a maximum pressure of 165 volts and has an output of 200kw., 
the voltage being capable of variation through a considerable 
range. The sets have four bearings, and the design is such that 
either of the direct-current machines can be «disconnected, if 
repairs are necessary, without interfering with the operation 
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of the remaining machine. The service which these sets have to 
perform is exceptionally severe, as the load is continuous day 


hours capacity. The battery for each track circuit consists of 
one cell of 120 ampere-hours capacity. The track circuits 


and night, for several weeks at a time, without opportunity for | have independent batteries, but one set of motor batteries 


a shut-down of any kind. "The current is used for the electro- 
lytic reduction of metallic sodium from fused caustic soda, and 
the process is an uninterrupted one. Each direct-current gene- 
rator furnishes current to a series of pots in which the electro- 
lytic reduction is carried on, and by using three-machine sets 
the voltage on the series of pots supplied by any machine can be 
varied independently, thus giving a decided advantage over а 
single direct-current machine of twice the output. Each set 
will be provided with a three-panel switchboard, one alter- 
nating-current motor panel and two direct-current generator 
panels. The sets will be arranged for starting from the direct- 
current end, and the synchronous motors will be excited from 
the direct-current machines. Power for operating will be sup- 
plied by the Niagara Falls Power Co. 


Electric Control of Track Switches.— The Street Railway 
Journal contains a description of a system for electric control 
at a terminal car shed in Jersey City. The cars are switched 
on to their proper tracks by means of electric track switches. 
These switches are controlled by an operator stationed in a 
tower behind the terminus. A rebound catch or lock prevents 
the tongue from rebounding from the side of the switch bed 
when the switch is thrown. By holding the tongue firmly to 
the side of the switch bed the switch tongue cannot be jarred 
to a dangerous position by the wheels of a car passing it or by 
the wheels of a waggon running on the car track. The number 
of levers corresponds to the number of switches to be operated. 
By the depression of one of these levers a double-break single- 
pole switch is elosed in oil. Current is taken from one of the 
trolley feeders contained in the cab through an oil switch and 
through the solenoid of one of the switch-throwing mechanisms 
to earth, thus throwing the switch. By removing the pres- 
sure of the hand from the lever, the oil switch automatically 
opens the circuit. The blades and clips of the oil switch are 
protected by arcing pieces, which are readily replaceable. The 
current required to operate the switeh amounts to 15 amperes. 
The switches are usually placed in one oil tank, the interior of 
which is porcelain lined, and any switch may be removed with- 
out interfering with the operation of the rest. Asa precaution 
against splitting or throwing a switch beneath a passing car, 
each lever is automatically locked by the trolley wheel of the 
car about to take the switch. This is done through the medium 
of a contact maker on the trolley pole, completing a circuit 
with a contact on the trolley wire at a considerable distance 
from the switch points. The operator has no control over this 
lever until it is locked ina similar manner. In order that the 
operator may know the position of each switch tongue, an in- 
dicator board is provided upon which is a complete diagram of 
the yard. In case of a switch being prevented from moving 
hy a stone or other obstruction, a stop signal notifies the 
motorman to proceed with caution. 


Automatic Block Signals with Storage Batteries. The 
Railway and Engineering Review contains an account of a system 
of automatic block signals which are being installed on the Lake 
Shore & Michigan Southern Railway. The work of installation 
was started about three years ago on that part of the line 
which carries the heaviest traffic, namely, between Buffalo and 
Cleveland, and it has been progressing westward. From 
Nottingham to Chicago, 367 miles, the signals will be of the 
automatic electric type, on the normal clear system, operated 
by storage batteries. The contract for these signals has 
been let to the Union Switch & Signal Co., Swissvale, Pa. 
Those already put into service cover the road from Not. 
tingham to Toledo, 123 miles. The average length of 
the blocks is about 1 mile. The home signal for each 
block and the distant signal for the block beyond are 
displayed on the same post. The typical arrangement is a 
steel pipe bracket pole carrying two masts for the signals 
of the two tracks in each direction. All the work is being 
carried out in anticipation of four tracks the whole distance. 
The feature of chief interest in this installation is the opera- 
tion of the signals by stationary storage batteries charged by 


line circuits from power-house plants at intervals averaging 
15 miles. The motors are operated by five cells of 40 ampere- | 


operates all the signals for the two, three or four tracks, as the 
case may be. The batteries and instruments for the signals 
governing all of the tracks at a station or in a block are located in 
a neat cast-iron case standing near the signal pole at one side 
of the tracks. These batteries are in duplicate sets, for service in 
emergency and for alternate service while charging. The back 
side of a battery case can be opened up, the batteries being in- 
stalled in the two lower compartments, with the switches and 
relays in the upper compartment. This upper compartment is 
tightly sealed against entrance of acid fumes from the batteries 
below. ‘The front of the case hasa two-way switch for throw- 
ing the motor battery or track battery into circuit for charging. 
This side of the case also contains resistance apparatus for 
regulating the charging current. Each charging plant is 
located in a small brick building. The plant consists of 
a 15 H.P. gasoline engine, belt connected to a generator, the 
capacity of which is 18 amperes at 550 volts. The circuits 
extend 74 miles in each direction from the power house, on 
the average, all the batteries on one side of the power house 
being charged in series, the two sets in both directions from 
the power house being in parallel with the plant. The track 
batteries are charged separately, with a current of 10 amperes, 
at intervals of about seven days, and the motor batteries are 
charged at 5 amperes about every 10 days. The charging 
circuit is of No. 7 weatherproof wire. For emergency use a 
portable charging plant has been set up ina box car, which can 
be used in lieu of a stationary plant if circumstances require, 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, February 15th (to-day). 
INsTITUTION oF MECHANICAL ENGINEERS. 

5 p.m. Meeting at Storey's Gate. Annual General Meeting. Eighth 
report to the Alloys Research Committee on The Properties of 
the Alloys of Aluminium and Copper,” by Prof. Carpenter and 
Mr. Edwards (commencement of discussion). 

MANCHESTER STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS, 

7:30 p.m. Meeting at the Municipal School of Technology, Man- 
chester, Paper ‘‘ Notes on Electrical Conductivity,” by Mr. W. 
Browning. 

TUESDAY, February 19th. 
INSTITUTION OF CIVIL ENGINEERS. 

5 p.m. Meeting at Great George-street, Westminster. Paper on 
„Modern Motor Vehicles, by Col. R. E. B. Crompton (ad- 
journed discussion). 

MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

7:70 p.m. Meeting in the Physical Laboratory, University of Man- 
chester. Paper on Some New Flywheel Storage Systems,” by 
Mr. A. P. Wood. 


FARADAY SOCIETY. 

S p.m. Meeting at the Institution of Electrical Engineers, 92, 
Viotoria-street. Paper on The Present Position and Future 
Prospects of the Electrolytic Alkali and Bleach Industry,” by 
Mr. J. B. C. Kershaw. 

WEDNESDAY, February 20th. 

STUDENTS' SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. . 

7:3 p.m. Meeting at 92, Victoria-street. Paper onj“ The Commercial 
Development of Electrie Supply," by Mr. W. B. Thompson. 

THURSDAY, February 21at. 
INSTITUTION OF ELECTRICAL ENGINEERS. 

$ p.m. Meeting at the Institution of Civil Engineers, Great George- 
street. Lecture ор “ Modern Theory of Conduction of Elec- 
tricity in Solids," by Prof J. J. Thomson. 

Lreps SECTION or THE INSTITUTION OF ELECTRICAL ENGINEERS. 

7:15 p.m. Meeting at the University, Leeds. Paper on Fuel 
Economy,“ by Mr. H. B. Maxwell. 

FRIDAY, February 22nd. 
RovarL IssrITUTION. | 

p. m. Meeting at Albemarle-street. Lecture ор “ Flame in Gas and 
Petrol Motors," by Mr. Dugald Clerk. 


Puysicat ЗосІЕТҮ. 4 

^ p.m. Meeting at the Physical Laboratory, Royal College of Science, 
Imperial Institute.road. Papers оп “ Transformer Indicator 
Diagrams," by Prof. Lyle; on “ Ionisation of Gases by a Par- 
ticles of Radium," by Prof. Bragg; and on A Micromano- 
meter," by Mr. B. Roberts. 

ELEcTRO-Harmonic Society, 
8 p.m. Concert in the King’s Hall, Holborn Restaurant. 
STUDENTS’ Section or THE [INSTITUTION or ELECTRICAL ENGINEERS. 
3:30 p.m. Visit to the Board of Trade Laboratories, Whitehall. 
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ALTERNATORS WITH AUXILIARY REGULATING 
FIELD. 


BY A. HEYLAND. 
(Concluded from page 635.) 


Summary.—After summarising the chief points of a previous article in 
these columns on the same subject, in which the theory of this new 
method of compensating and compounding alternators by means of a 
unipolar stray flux was developed at length, the author shows, with the 
aid of a fully worked-out example for a 350 kw. alternator, how to deter- 
mine the necessary alterations for any given alternator of ordinary 
design. The example chosen relates to the case in which, by suitable 
design, the unipolar flux is caused to weaken the exciter field throughout 
the whole range of regulation. The unipolar field is strongest at no load, 
but is gradually suppressed by the armature reaction as the load on the 
alternator increases, and vanishes altogether at full load. Consequently 
the exciter voltage increases from a minimum at no load to à maximum 
at full load. It is claimed for this arrangement that it utilises the 
active material of the machine to the fullest extent, besides giving a 
perfect and reliable regulation at all Joads and for all power factors, and, 
further, that it leads to a “stiffening” of the exciter field which, in 
consequence, is little affected by fluctuations in the driving speed. 
Finally, a description is given of a simple means of adjusting the regula- 
tion curve on the finished machine. 


IL —The Converted Exciter. 

As previously shown, the exciting current of the modified 
alternator is required to amount to 67 amperes at full induc- 
tive load, and to 41 amperes at no load, and the resistance of 
the total field winding of the alternator was found to be 
0:87 ohms. The output of the exciter at these two extreme 
loads is, therefore, as follows :— 

1. When the alternator is on full inductive load, 67 amperes, 
58 volts, active field = 0:9 x 10° lines of force. 

2. When the alternator is on ло load, 41 amperes, 35:5 volts, 
active field 0:55 x 10° lines of force. 

The simplest way of determining the appropriate differences 
in the air-gaps of the modified exciter is as follows :— 

Consider first of all the non-converted exciter, the magneti- 
sation characteristic of which is curve a in Fig. 4, and assume 
the regulating resistance in the exciter field to be so adjusted 


Active Field Flux. 


1x 106 
0 9 x 106 
U'8x 105 
077 x 10 


0:6 x 10* 


0:5 x 108 


0 4 10 


0˙3* 1 8 


1,000 


1,5004 mere · turns 


Го. 4.—MacNETISATION CURVE OF THE EXCITER. 


Cui ve a refers to the north poles and is identical with the original curve. 
Carve b refers to the south poles. 


that the exciter gives 58 volts when the alternator is running 
at full inductive load. This corresponds to a field flux of 
0*9 x 10" lines of force and 1,030 ampere-turns рег pole. 
When the alternator is running at no load we get 
Regulating field per pair of poles- 1:2 x 10° 3 = 0:4 x 109 
lines of force. 
Regulating field per pole = + 0:2 x 106 lines of force. 
The voltage required at no load is 35:5 volts, and this cor- 
responds to à mean flux per pole of 0:55 x 10* lines of force. 


The actual flux from each pole is the resultant of the original 
flux and the regulating flux. "Therefore 

(a) Resultant flux, north pole = 0:55 x 109 — 0:2 x 10° = 0-35 
х 10? lines of force. | 

(b) Resultant flux, south pole = 0-55 х 106+0°2 x 1052 0-75 
x 10* lines of force. 

On the assumption that the regulating resistance in the field 
winding of the exciter is the same as before, the ampere-turns 
per pole for a terminal voltage of 35:5 volts come to 

Exciter ampere-turns per pole = 1,080 x 35:5/58 = 630. 

But according to the characteristic 

(a) 375 ampere-turns are required on the north pole of the 
exciter to produce the resultant flux of 0:35 x 10° lines of 
force, while 

(L) 834 ampere-turns are required on the south pole to pro- 
duce the resultant flux from this pole of 0:75 x 10° lines of force. 

In words, to obtain the required regulation, the regulating 
unipolar M.M.F. must be of such value as to reduce the 
ampere-turns of the north pole of the exciter by an amount 
equal to 375 – 630 = — 255 ampere-turus, On the other hand, 
the strengthening effect of the regulating unipolar flux on the 
south poles of the exciter would have to he equivalent to 
834 — 630 = 204 ampere-turns. 

In the non-converted exciter with an equal air-gap all round, 
however, the unipolar regulating flux would weaken one set of 
poles to the same extent as it would strengthen the other set, 
since all the poles are in parallel in the same magnetic circuit. 
The opposing or assisting action of the regulating flux, ex- 
pressed in ampere-turns, would lie somewhere between 204 and 
255 ampere-turns, and although this would affect the regulation 
in the proper sense, it would not do so to the desired extent. 
The remedy is to make the reluctances of the magnetic circuits 
over the north and south poles respectively as 255 to 201 
(ratio = 1:3). The turns on the field coils of the exciter must 
be altered iu the same ratio, so that the exciter field is the 
same at full inductive load (regulating field zero) as for the 
non-converted exciter. We will assume that it is inexpedient 
to reduce the air-gap in our particular case, and we therefore 
produce the desired asymmetry by increasing the reluctance of 
the magnetic circuit through the south poles. This may be 
achieved by increasing the air-gap under the south poles from 
2 mm. to 2:6 mm., or by increasing the saturation of the south 
poles. The latter solution is the better, and is carried into 
effect by slightly reducing the cross-section of the pole in 
question. We shall return to this point later on. We also 
increase the turns on the south poles by some 30 per cent. 
(from 410 to 532 turns). The resistance of the field winding 
is thereby increased in the ratio of 2 x 410 to 410 + 582, or 
from 18 to 21 ohms. 

The modified magnetisation curve for the south poles is 
curve h in Fig. 4, and the magnetisation curve for the north 
poles (curve a) is identical with the original curve. We 
now have :— 

1. When the alternator is on full inductive load: Output of 
exciter 67 amperes x 58 volte, active field of exciter 0°9 x 10° 
lines of force exciting ampere-turns of the exciter. 

(а) On the north poles 410 x 2:52 = 1,030 ampere-turns. 

(0) „ „ south „ 2532x2:52-1,9840 „ з 

Resistance of exciter field circuit = 58 2:52 = 23 ohms 
MON „ „ Winding = 2I xs 
External resistance in field winding 2 „ 

2. When the alternator is on no-load: Output of exciter 
41 amperes х 35:5 volts. Active field of exciter 0°55 x 10" 
lines of force. 

If the resistance in the exciter field winding is the same 
as before, we get exciting current of exciter—35:5/23—1 54 
amperes and T 

(а) Ampere-turns, north pole = 410 x 1:54 = 630 
(b) М „ south , = 582 х 1:54 = 820. 

For a regulating flux of + 0°2 х 10" lines of force per pole, 
the total active field from a north or south pole must equal 
0°35 x 10 and 0:75 x 10° lines of force respectively. According 
to the magnetisation curves (Fig. 4), the corresponding ampere- 
turns are е 

(a) On the north pole 375 ampere-turns. 
(b) y ui south „ 1,075 „ » 
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‘directional M. M. F. of the regulating flux through the | As may be gathered from the foregoing, the conversion of 
3 to 255 ampere. turns. These, added to the the alternator Which we have taken as an example offers no 
field ampere- turns on the south poles and subtracted from the | difficulties, notwithstanding the large factor of safety assumed, 
field ampere-turns on the north poles, give and despite the fact that it does not represent a particularly 

B 75 favourable case. The auxiliary regulating flux through the 
(а) Resultant ampere- turns, north poles 630 сое гә exciter was assumed to be only one-quarter of the total 
(0) i » south p = 820: 999 5/919. auxiliary flux produced by the rotating field system, and it is 
It is thus proved that the small inequality (ratio 1 to 1:3) hardly likely that a smaller proportion than this will ever 
adopted in respect to the different poles of the exciter, in con- | occur in machines of any type, 1f properly designed. | 
junction with a unipolar regulating flux of 1-2 x 10° lines of In those special cases in which it is not possible to secure a 
force (equal to about 2 per cent. of the total alternator field) is sufficiently strong regulating flux through the exciter— due, 
quite sufficient to regulate the exciter voltage from 58 to 35:5 for instance, to the shaft having too small a cross-section— 
volts, the field regulating resistance of the exciter remaining the problem can generally be solved by adopting a regulating 
constant. flux of half the value, and arranging mattera so that this flux 
All that now remains is to examine whether the number of | has a maximum negative value at no load, which dies down to 
unipolar ampere-turns on the alternator field is large enough | zero value at about Һа оа, and then gradually increases to 
to force the assumed regulating flux through the exciter and | à maximum positive value at full load. 


the other paths of the magnetic circuit concerned. The re- | Theoretically speaking, the only cases which may present 
quisite ampere-turns for the various parts of the machine are difficulties are those in which the exciter has a very stiff field 
easily calculated and are tabulated below :— and a large number of field ampere-turns, or-where the output 
Ampere-turns. of the exciter is large in comparison with the output of the 

For the arms of the rotating field magnet ei TEES 50 alternator. The latter eventuality may occur in smaller 

For the shaft.......... 2—2—ͤ2—ͤ***˙„m „ „ .. 100 alternators which are excited by machines whose outputs may, 

Tor b ден t has and contact surfaces between in certain conditions, reach 8 per cent. of the alternator output. 

For the bedplate and frame of the alternator... . . . so | Even in such cases, however, a partial compensation can 

For the poles and air-gap of the exciter, as already stated 255 | always be secured. For enerating sets to which this regu- 


| f EFF lating method is to be applied at the very outset, the relative 

Total number of unipolar ampere. turns required .. 505 proportions of the alternator and its exciter are, of course, 50 

As was previously shown in connection with the discussion | chosen as to exclude the restricting conditions just men- 
on the modified alternator, the unipolar ampere-turns at our | tioned. i 


disposal amount to 550, so that we have 45 more ampere-turns The method of regulation under discussion gives very gool 


than are necessary according to calculation. results in respect to machines having exceptionally large arma- 
The principal data of the converted and non-converted | ture reactions (turbo-alternators, for instance), and then effects 
generating set is collected in the following table :— a considerable saving in the active material. 
Table. 


Giving the Chief Data of the Original Generating Set and the Converted Set. 


he E 


Ordinary machine. , Converted machine. 

Qenerator :— . | "En 
350 kw., 24 poles, 250 revs. per min., 2,000 Air-gap: 9 mm. Field winding: Air-gap: N poles, 12 mm.; S poles, 3mm. Field winding: 
volts, 100 amperes, 50 со 24 coils, 100 turns per coil ; total 24 coils, the coils on the N poles having 123 turns, those on 

resistance 0:98 ohms the S poles 57 turns; total resistanoe 0:87 ohms 

Exciter :— 

5 kw., 6 poles, 40 to 70 volts | Air-gap: 2mm. Field winding: Air-gap: N poles, 2 mm.; S poles, 26mm. Field winding: 
| 6 coils, 410 turns per coil; total; 6 coils, those on the N poles having 410 turns, those on the 
resistance 18 ohms S8 poles 582 turns; total resistance 21 ohms 
i PF ELLEN VP MERI | 
' — No load. Full load. „% MEA TRE Loos 
Per pole. Per pole. Per N pole. PerS pole. Per N pole. Per S pole 

Generator :— | | | 
Active field per pole vut 2:4 x 10° 9:4 x 10° 2:2 x 106 26x10 ,  24x105 2:4 x 10° 
Unipolar auxiliary field per pair of poles .. 5 © — 04 x 105 | 0 
Ditto total............... F si | a 12x(-04)-—48x105 | 0 
Amp.-turns corresp. to wWofive alternator field es es 5,550 1,750 | 8,200 8,500 

per pole — muc ES — БЫ 
Ditto per pair of poles ........... АРУ еа ' 7,300 12,000 
Actual ampere-turns per pole ............ ' 4,600 6,100 5 000 2.300 в 200 3.500 
Difference — unipolar ampere-turns per pole. i - + 550 E 550 0 0 
Field current, amperes ............ rere 46 67 41 67 

„ voltage, уоЦШ...................... 45 65˙5 35 ·5 58 

I. reiter: 
Active field per роіе .................... 0 7 x 10* 1:02 x 10* 0:35 x 10% 0:75 x 106 0:9 x 10° 0°9 x 10° 
Unipolar regulating field per pair of poles .. i: bá – 0-4 х 10% 0 
Ditto total. „ oo a 2 8 x/-0°4) — 12x105 0 
Ampere-turns corresponding to active field ВА Be 375 1,075 1,030 1,340 

per pole ——. р ' Ў ——=. 
Ditto per pair of poles ........... T "m T 1,450 2,870 

— . — AN 

Actual ampere-turns per pole 710 1,210 630 829 1.030 1,340 
Difference = unipolar ampere-turns per pole 8 n p 255 +955 | 0 
Field current of exciter, amperes.......... 1:88 : 2-96 1:54 i 2:52 

„ woltege, volts ..... s 45 65 5 35:5 58 
Total resistance of field circuit, ohms...... 74 | 29 23 | 23 
Resistance of field winding, ohms.......... 18 18 21 21 
Field regulating resistance, ohms  ........ 6 | 4 2 2 


—— 
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ON THE INFLUENCE OF A STRONG REGULATING FLUX. 


It is always expedient to make the unipolar flux of the 
alternator as large as possible, having regard to practical 
considerations, for the stronger the flux the quicker and 
more prompt the regulating eftect. In high-speed machines 
(in which, as a rule, the shaft has a comparatively large 
diameter), and also in those sets in which the exciter is 
mounted on the main shaft between the bearings, it is 
occasionally possible to escape altogether from having to 
provide an asymmetrically-designed exciter by adopting a 
regulating flux of adequate strength. In this case the mag- 
netisation characteristics for both the south and north poles 
are identical with the magnetisation curve of the ordinary 
machine as shown in Fig. 5. In order to procure proper 
regulation, the exciter field must now change inversely as the 
unipolar regulating flux. 

This is brought about hy the different degreee of saturation 
occasioned by the unipolar flux in the various poles of the 
exciter. The unipolar flux increases the field (and the satura- 
tion) of the south poles, while it diminishes the field (and the 
saturation) of the north poles. In consequence, the voltage of 
the exciter is reduced, and this, again, leads to a reduction of 
the field current of the exciter, and the final result is that the 
field of the south poles remains more or less constant, while the 
field of the north poles diminishes in such a ratio that the total 


a 
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exciter field is at all times inversely proportional to the 
auxiliary regulating field. It is gathered from curve a in 
Fig. 5 that this result is obtained if the unipolar regulating 
flux through the exciter is about twice as large as formerly— 
viz., per pair of poles 0:8 х 10° lines of force. The effect pro- 
duced by this flux on the exciter field is equivalent to about 
410 ampere-turns. 

Considering, first of all, the ordinary exciter as previously 
described, having 410 turns per pole and a total field resistance 
of 18 ohms, we get— 

1. When the alternator is on full inductive load (exciting 
Voltage 58 volts, exciting current 67 amperes), active field of 
the exciter per pole 0:9 х 10% lines of force, ampere-turns per 
pole = 410 x 2:59 = 1,030. 


Total resistance of field circuit= 58--2:52— 23 ohms. 
Resistance of field winding ...— 18 


Regulating resistance 5 5„ 


Assuming this regulating resistance to remain constant, we 
get 

2. When the generator is on no load (exciting voltage 
35:5 volts, exciting current 41 amperes), field current of 
exciter = 35:5/23 = 1:54 amperes, mean active field of exciter 
per pole=0°55x10° lines of force, field ampere-turns of 
exciter per pole = 410 x 1:54 = 680. 
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This figure is too large, but by su ing upon the exciter 
field an auxiliary unipolar field of о valig : 08 x 10* lines of 
force per pair of poles, one half of which assists the south 
poles, while the other half opposes the north poles, we obtain 

(а) Active exciter field, N. poles==0-55 — 0:4—0-15 x 10 lines 
of force. 

(b) Active exciter field, S. poles— 0-50 + 0:4— 0:95 x 105 lines 
of force. 

_ According to Fig. 5 these fields are produced by the follow- 
ing ampere-turns :— 

(а) Magnetising ampere-turns, N. poles— 160, 

(b) » 5 » . „ I, 100. 

As already mentioned, the effect of the auxiliary flux on the 
exciter field is equivalent to 470 ampere-turns. By adding 
these to the already existing 630 ampere-turns on the south 
poles of the exciter and by subtracting them from the 630 
ampere-turns on the north poles we get 

(a) Resultant ampere-turns, N. poles = 630 – 470160. 

b » » » —630 + 470—1,100 
i. e., the same figures as above. 

It is thus evident that there is no theoretical reason for 
making the different poles of the exciter unsymmetrical. This 
is a further point in favour of the arrangement with a purely 
negative unipolar regulating flux. It is always advisable to 
effect the regulation as far as possible by the asymmetry of 
the rotating tield magnet, for the larger the regulating flux in 
comparison with the exciter field the steadier the regulation and 
the less serious the disturbances due to magnetic remanence, 
and so on. The cross-section of the shaft, if too small to carry 
the necessary flux, can be increased by an iron sleeve or any 
other suitable contrivance. 
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ON THE INFLUENCE OF DIFFERENT FIELD WINDINGS ON 
THE EXCITER. | 

The same, or at least a similar, result may be obtained in 
less favourable cases by- distributing the field winding of the 
exciter in a different manner, and this, if properly carried out, 
causes a larger portion of the unipolar flux generated in the 
rotating field system to flow through the exciter than was pre- 
viously the case. By this means even the entire unipolar flux 
might be diverted through the exciter, theoretically speaking. 
Let us imagine, first of all, that the exciter is provided with 
consecutive poles, and that in our case the whole of the field 
winding is distributed on the south poles, the total number of 
turns being the same as before. When the alternator is run- 
ning at full inductive load the unipolar flux is zero, and the 
field of the south poles of the exciter is somewhat stronger 
and the field of the north poles somewhat weaker than in an 
ordinary continuous-current machine with consecutive poles. 
The average field per pole is the same, however. When the 
alternator runs at less than full load the unipolar ampere- 
turns which appear on the rotating field magnet are assisted 
by the ampere-turns on the south poles of the exciter, there 
being no opposing ampere-turns on the north poles. By adopt- 
ing proper proportions the entire unipolar flux might be 
caused to pass from the alternator to. its exciter, the loss 
through straying being completely suppressed. However, we 
shall not go as far as this, since the use of consecutive poles 
pure and simple entails certain disadvantages, and it is quite 
sufficient for our purpose to adopt a middle course. 

In the case to which Fig. 5 refers each of the poles of the 
exciter was provided with 410 turns. We now introduce an 
inequality in the different poles (a) by reducing the turns on 
the north poles to 220 turns, and (b) by increasing the turns 
on the south poles to 600 turns. Hence, 

1. When the alternator is on full load 

(a) Ampere-turns on the N. poles 220 x 2:52— 550 

(b) Я i: „ 600x9252—1,510  — 

Ampere-turns per pair of poles — 2,060, as betore. 

The mean active field per pole is about - 0:9 x 10* lines of 
force, as was previously the case. If we now superpose upon 
the field of the modified exciter the same auxiliary flux as 
before ( — 0:4 x 10° lines of force per pole), we get 

2. When the alternator is on no load А 

(%% Ampere-turns, N. poles of exciter = 220 x 1:54 = 338 

(b) S. „ =600 x 1:04 —924 
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Unipolar ampere-turns of exciter per pole—(924— 338) /2= 
293 ampere-turns. | 

The unipolar M.M.F. which must be supplied by the alter- 
nator therefore comes to 470— 298—177 ampere-turns. This 
case has also been dealt with in Fig. 5. 

Let us now examine the case in which the entire field 
winding is distributed on the south poles alone. Number of 
turns on each south pole=2 х410= 820. Ampere-turns on 
north poles—0. Ampere-turns on south poles—820 x 1:54— 
1,260. Unipolar ampere-turna of exciter, per pole—(1,260 — 0);2 
=630.  Ampere-turns to be supplied by the alternator = 470 
— 630— —160. 

It will be observed that this would have gone too far, since 
the regulating field would then become even stronger than 
0:4 x 10° lines of force per pole, which was not intended. 
At any rate, it is evident that the unequal distribution of the 
field winding on the different poles offers a very simple as 
well as effective means, not only of increasing the regulating 
effect in difficult cases to any desired extent, but also of adjust- 
ing the regulation (with the aid of regulating resistances) on 
the finished machine. 

This method may also be employed to assist the rotating 
field system of the alternator in producing the necessary uni- 
polar M.M.F. in those cases in which the asymmetry in the 
rotating magnet is to be kept within narrow limits. But it is 
not advisable to go too far in this respect, because the exciter 
produces its own unipolar field, which, although weak, lessens 
the sensitiveness of the exciter to some extent. If moderately 
employed, however, this means is always of advantage, and 
reacts favourably on the parallel working of the two machines. 
Calculations, which need not be given here, go to show that in 
the example discussed above the best results would be obtained 
if the turns on the north poles had been further reduced by 
20 per cent., and the turns on the south poles increased by the 
same amount. The regulating field would then have increased 
by about 50 per cent., or to 0*3 x 105 lines of force per pole. 


ON THE EFFECT ОЕ DIFFERENT DEGREES OF SATURATION 
IN THE EXCITER POLES. 


In the cases so far considered, relative to ordinary standard 
generating sete, the adaptation to the method of regulation 
under discussion was carried out by providing different gaps 
under the different poles of the alternator, and, if necessary, 
of the exciter as well This is, generally speaking, not 
difficult to arrange, for the pole shoes can be removed and 
altered without great trouble. 

It may here be pointed out that the above arrangement has 
the further valuable effect of considerably increasing the 
‘ stiffness " of the exciter field, especially where it is possible to 
design the exciter with this purpose in view. 

This result is due to the fact that the unequal action of the 
regulating flux upon the exciter poles of opposite polarity causes 
the mean magnetisation characteristie alwa ys to be shifted in such 
a way that the exciter works at all outputs on the upper part of 
the characteristic—i.e., above the bend. 

In the ideal exciter for this purpose matters would be so 
arranged that the south poles, for instance, have a smaller 
cross-section and a higher saturation than the north poles, and 
it would be preferable to adopt a uniform air-gap all round, 
since the desired difference in the reluctances of the magnetic 
circuits over the south and north poles respeetively is obtained 
by the different cross-sections of poles of opposite polarity. 
An exciter of this kind is shown in Fig. 6. An incidental 
advantage of practical value is the gain in space for the field 
copper due to the reduced dimensions of alternate pole pieces. 
Curve a in Fig. 7 is the magnetisation characteristic with 
regard to the north poles, while curve b pertains to the south 
poles. The characteristic a is identical with the original 
magnetisation curve. 

Assuming the poles to be wound with the same number of 
turns as formerly —viz., (d) number of turns on N. poles — 410, 
(^) number of turns on S. poles = 532—we get 

l. At full inductive load 

(а) N. poles: 410 x 2-5 = 1.030 ampere-turns ; active field 
= 0:9 х10 lines of force. 

(^) S. poles: 532x2:5 21,340 ampere- turns; active field 
= 0°9 x 10° lines of force. 
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The mean active field at no load is required to be 0:55 x 105 
lines of force. Taking a regulating flux of 0-6 x 10* lines of 
force per pair of poles, we get for no load ` 

2. (a) N. poles, active field —0-25 x 10° lines of force ; cor- 
responding magnetising ampere-turns — 270. 

(^) S. poles, active field = 0:85 x 10° lines of force; corre- 
sponding magnetising ampere-turns = 1,180. 

The actual ampere-turns on the poles of the exciter come to 
(a) N. poles = 410 x 1:54 = 630. (b) S. poles = 532 x 1:54 = 820. 

Since the unipolar flux through the exciter has an opposing 
or assisting effect, equivalent to 360 ampere-turns, we get 

(a) Resultant ampere turns, N. poles = 630 – 360—270. 

(b) 29 T S. „ =820+360=1,180. 

The mean magnetisation characteristic of this converted 
exciter is similar to that of a highly saturated machine. If 


Fic. 6. —DiAGRAMMATIC SKETCH OF EXCITER IN WHICH THE N. ANDS. 
POLES АКЕ DIFFERENTLY SATURATED. 


the regulation had to be done by means of resistance in the 
field circuit of the exciter the total resistance of the field circuit 
would have to vary between full load and no load from 23 
to 31 ohms; the already existing regulating resistance of 
2 ohms would, therefore, have to be increased to 10 ohms. 
If we now plot the mean magnetisation characteristie of 
the exciter with the aid of the magnetisation curves for the 
north and south poles we obtain the interesting result that the 
exciter always works on the upper part of the characteristic. 
This is, of course, obviously true at fullload. Let us assume 
that the field current of the exciter changes to a slight extent 
due to fluctuations in the driving speed. "The magnetisation 
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Fig, 7.—MAGNETISATION CHARACTERISTICS OF THE EXCITER WITH 
HIdHLTY Sarurarep S. PoLEs. 


curve of tke exciter is then approximately. ropresented E 
a curve which is half-way between the curves relating to the 
north and sonth poles respectively (dotted curve marked « * 
Fig. 7). The mean magnetisation curve of the exciter а 
no load (marked £) is obtained by assuming that the ur 
field current slightly fluctuates, while the regulating flux 
which is to be added to the field of the south poles remains 
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constant. This curve 8 passes through the middle points of 
the lines connecting corresponding points on the magnetising 
characteristics for the north and south poles. It will be ob- 
served that curve £ is similar to curve a, but is displaced from 
it to a considerable extent. This implies that the exciter, even 
at no load, works on the upper part of the magnetisation curve, 
behaving, in fact, just like a machine with hi hly-saturated 
poles solely designed to give the voltage сей at no load. 

This new means for * stiffening” the exciter field at all 
loads might, by the way, also be employed to a certain extent 
in ordinary machines, but the effect would not be so pro- 
nounced as in our present example. It is well known that an 
ordinary exciter is designed, as a rule, with low flux-densities 
in order to permit a sufficiently wide range of regulation 
between no load and full load, and that the saturation is in 
any case low at light loads even if the saturation at full load 
be fairly high. This means that the voltage of an ordinary 
exciter fluctuates considerably with variations of the driving 
speed, and is at such times not easily regulated. This diffi- 
culty is overcome in the exciter under discussion. There is no 
limit to the flux-densities which may be employed. This 
represents a further advantage over the usual type of exciter in 
which it is not advisable to adopt very high densities for fear 
that the machine may not give the required voltage, due to 
faults in the castings or to slight errors made in estimating the 
magnetic leakage and so forth. Such a contingency is not 
likely to occur in the proposed erciter in which half the poles 
are always working at low densities. 

The arrangement above described for procuring a difference 
in the reluctances of the two magnetic circuits concerned by 
adopting different degrees of saturation and different cross- 
sections for the poles of opposite polarity, may also be adopted 
with advantage for the alternator. Its application would lead 
to а further saving in field copper. However, we do not pro- 
pose to give a mathematical exposition of this case in the 
present article. 


MEANS OF ADJUSTING THE REGULATION ON THE FINISHED 
MACHINE. 


In practice it is not necessary to carry out the calculations 
in suci detail as in our oxample, It is sufficient to estimate 
the requisite changes in design, and then to adjust the regula- 
tion on the finished machine. There are a number of simple 
ways of doing this 
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In the arrangement shown in Fig. 8, for instance, the final 
adjustment cau be made by separately regulating the excition 
of the south and north poles, If the regulation is too pro- 
nounced this is remedied by shunting the south poles with a 
suitable resistance, r’, and if the reverse is the case ап appro- 
priate resistance must be connected across the north poles. 
The total excitation of the exciter is adjusted by the ordinarv 
field resistance r. 

The procedure of adjusting is as follows: First regulate the 
exciter by means of the resistance r until it gives the desired 
no-load voltage, aftsr which adjust the resistance r' until the 
desired over-compounding or under-compounding effect, or 
exact compensation, i3 obtained. 
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Electrically-operated Track Drill.—The Railwa y and En- 
gineering Review gives an account of an électrically-operated 
drill of convenient form for drilling bolt holes and holes for 
bonds in tramway track rails. The tool is adapted for use 
with a common under-clutch clamp, and can drill holes of gin. 
diameter in steel rails in less than two minutes. The drill 
takes its power from the trolley line by a light pole attach- 
ment, without any external resistance. On the case is a 
quick-break switch, and the cables are heavily insulated so 
that there 18 very little danger of short circuit or of shock to 
the operator, 


675 


THE CONTINUOUS PRODUCTION OF HIGH- 
FREQUENCY OSCILLATIONS. _ 


BY R. A. FESSENDEN. 


Summary.—The author deals with this subject historically, more par- 
ticularly in reference to his own work. A number of different methods 
of producing undamped oscillations are referred to, and their application 
to wireless telephony is discussed. 


A short historical résumé dealing with are methods of con- 
tinuously producing high-frequency oscillations may be of inte- 
rest at the present time. 

In the original method used by Marconi (British patent 
12,039, June 2, 1896) a single spark-gap was used emitting 
highly-damped trains of waves. Lodge appears to have been 
the first to realise the importance of getting rid of this damp- 
ing, and in his British patent 11,575, 1897, purposes to accom- 
plish this by placing large inductance in series in the serial. 

Braun (German patent 111,578, October 14, 1898) arrived 
at the conclusion that waves of a different order of magnitude 
from those which could be emitted by the Marconi antenna 
would be less absorbed, and patented the method of using & 
local oscillatory circuit connected to an antenna, the local 
oscillatory circuit having a much longer period than the natural 
period of the antenna and of a different order of magnitude. 

Some attempt has been made to claim for Braun, on the 
strength of this patent, the invention of the method of using a 
local oscillatory circuit and an antenna tuned to the same fre- 
quency, but any such claim is without justification, as Braun’s 
patent not only makes no such suggestion, but in addition 
specifically states that the frequency of the local oscillatory 
circuit is of a different order of magnitude from the oscillations 
emitted by antennæ. 

In 1898 and 1899 the writer invented the combination of a 
local oscillatory circuit and an antenna tuned to the same fre- 
quency. Many experiments were made with it in conjunction 
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with Prof. Kintner, and patents were finally filed December 15, 
1899 (U.S. patents 706,735 and 706,736). Claim 6 of the former 
patent and claim 26 of the latter patent reads as follows :— 
Claim 6 (706,735).—As an improvement in the art of transmitting elec- 
trical energy by electromagnetic waves the method herein described, 
which consists in prolonging the oscillations of an energy radiating con- 
ductor by energy from a source external to the radiating conductor and 
tuned to the period of the radiating conductor, substantially as set forth. 
Claim 26 (706,736).—In a system of signalling by electromagnetic 
waves, the combination at the sending station of a generator, a sending 
conductor, a spark-gap, and a condenser connected across the spark-gap 
so that the condenser and its connecting wires form а local and parallel 
circuit in resonance to the sending condactor, substantially as set forth. 


These are the first publications in which this combination is 
described. They show loosely coupled circuits. 

In the same patents are described the current-operated re- 
ceiving system. Claim 31 of the latter patent is as follows :— 


i i tic waves, 
Claim 31 (706,736).—A system of signalling by electromagne 6 
having at MÀ 9 station a current- operated constantly receptive 


ave-responsive device. 
Ы Prior to this time receivers had been of the coherer or volt- 


age operated type, or were intermittently active. With this 


type an absolutely continuous stream of oscillations was not 


necessary and even disadvantageous. It was soon found, how- 


: X: 
ever, that for the current-operated receiver an absolutely co 
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tinuous stream of radiation was the best. А considerable 
number of experiments were made on various forms of appa- 
ratus for producing continuous radiation, and a broad patent 
(U.S, patent 706,737, May 29, 1901) was granted to the writer 

. for systems employing continuous radiation. Claim 19 of this 
patent reads as follows :— 

Claim 19 (706,737). — A system for transmission of energy by electro- 
magnetic waves in combination with a radiating conductor and a source 
of alternating electrical energy or potential, said radiating conductor and 
source being co-ordinated and relatively adjusted to radiate a substantially 
continuous stream of electromagnetic waves. | 

These methods were put in successful use, and the writer 
has at present under preparation articles on telephoning with 
high-frequency generators giving frequencies of 80,000 and 
upwards, condenser dynamos, &c., but in the present note only 
the history of the arc method is given. 

The beautiful and extremely ingenious method of producing 
high-frequency oscillations from an arc and a continuous 
current was discovered by Elihu Thomson (U.S. patent 500,630, 

July 18, 1892).* Fig. 1, taken from the patent, shows the 
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* This date is erroneously given in Fleming’s “Electric Wave Tele- 
graphy,” as 1893. In passing, it may be said that little reliance is to be 
placed upon the historical part of Dr. Fleming's treatise. Otherwise the 
book is à most admirable one and worthy of its author, but badly neede 
revision in this particular. Where historical information is needed I 


have found Fahie to be by far the best, though a new edition of this 
latter work is badly needed. 


„ Тһе above criticism of Dr. Fleming’s book is made very reluctantly. If 
it only claimed to present an account of the work done by Mr. Marconi 
and Dr. Fleming no objection could be made. But it also claims to give 
the contributions to electric wave telegraphy by various workers" and 


the account actually given is very misleading for the following reasons: 


1, That almost all the important contributions made b othe 
are entirely ignored. For example, no reference at all ia made ura 
the writer’s numerous patents on wireless telephon 


such, fo 
U.S. patents 706,747 (September 29, 1901), 753,853 (September 28, 1901). 


` whereas it really discloses and covers broad] i я 
r y the writers method - 
ducing oscillations by means of an arc, and the method of 3 


Fie, 2.—Hian FREQUENCY ALTERNATOR 80,000 PER SEconp, 


general form of his arrangement. Elihu Thomson’s patent 
states that he obtained frequencies as high as 50,000, and I 
believe he obtained frequencies as high as 100,000. 

A number of years later, in 1900, W. Duddell made a 
number of experiments with this form of apparatus, but obvi. 
ously did not succeed in obtaining the best working conditions, 
and failed to understand the theory of its action. He arrived 
at the conclusion that frequencies could not be obtained much 
above 10,000 (The Electrician, 1903, Vol. LL, p. 902.) 

In this he was incorrect, as I have myself obtained fre. 
quencies as high as 100,000 by using Elihu Thomson's method. 

Мт. Peter Cooper-Hewitt, the inventor of the mercury are 
lamp, invented a modification of the Elihu Thomson method, 
in which an exhausted bulb with mercury electrodes is used 
instead of the arc (see Electrical World, 1903, Vol. XLI, p. 316, 
also Cooper-Hewitt patents). This is very much more efficient 
than the ordinary arrangement, but still labours under the 
defects of irregularity in frequency, &c. The writer, who 
employed the mercury arc lamp for this purpose, indepen- 
dently of, but later than, Mr. Cooper-Hewitt, found that the 
frequency could not be made perfectly steady even by the nse 
of platinum wire electrodes just projecting above the mercury. 
Mr. Cooper-Hewitt obtained, however, very intense oscillations 
by this means. Among other experimenters who may be men- 
tioned are Blondell, Gagain and Abraham. Fleming also gives 
a number of references in his book. 

The writer, however, found that Elihu 
Thomson's method could not be used, as it 
stood, for commercial wireless telegraphy, but 
by 1901 had succeeded in locating the diffi 
culty and means for overcoming it. In addi- 
tion to the practical difficulty that the arc 
did not start itself if the current was broken 
by a key, it was found that the frequency 
varied greatly and the intensity did not 
remain constant. 

It was found that these difficulties could 
be overcome by using a governing resistance, 
instead of depending upon the inductance 


by varying the tune, methods of protecting the an- 
tenna from atmospheric discharges, the differential 
method of operating a receiver, the method of secret 
sending, do., all inventions of the greatest practical 
importance in wireless telegraphy. 

3. In the few cases where important inventions are 
referred to and the scope of the patents correctly 
stated erroneous statements are made in regard to 
the methods themselves. Still confining myself to 
the patents referred to in the previous part of this 
article, Dr. Fleming states, with reference to my 
patent 706,737 (May 29, 1901) for generating electro- 
magnetic waves directly by a high-frequency dynamo, 
that it is doubtful if this device would give any 
radiation. Ав а matter of fact such dynamos have 
been in use by this company for some time, and a photograph of one 18 
given in Fig. 2. Last summer a test was made y Dr. L. W. Austin, 
showing that such a dynamo is a more efficient radiator of electro- 
magnetic waves than any spark-gap. In passing, I would say that no 
mention is made by Dr. Fleming of the fact that this patent covers 
broadly, as shown by the claim quoted above, all methods of generating 
electromagnetic waves in a continuous stream, which method most engi- 
neers are beginning even now to realise is a very important advance in the 
history of the art and the key to the successful commercial development 
of wireless telegraphy. . 

Again, U.S. patent 730,753 (April 9, 1903) is dismissed with the state- 
ment that Although this method has been suggested by several other 
patentees, the writer is not aware that it has ever been actually put into 
practice." In the first place this suggestion was never made by any other 
patentee prior to the publication of the writer’s patent, and, in the second 
place, there is abundant evidence as to its practicability—for example, the 
recent article by Mr. Brown (London Electrician, Nov. 23, 1906). 

4. In numerous cases inventions are attributed to the wrong workers. 
For example, still confining myself to the devices mentioned in the pret 
article, Dr. Fleming, in describing the enclosed spark-gap on page 72 o 
his book, states that “ the author has devised " this plan, and makes no 
reference to the writer's patent 706,741 (Nov. 5, 1901). th 

In the above I have only given & very few instances compared wi 
what I might have, as I have confined myself to the half-dozen or 80 
patents referred to in the present article. From this, however, ган 
estimate may be formed of the extent to which this section of din 
Fleming's admirable book needs revision, and in justice to his readers i 
18 to be hoped in the new editions, which will doubtless be demanded, an 
attempt may be made to give a more correct account of the state of the 
art, and especially the work done by other experimenters. 
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in the continuous-current circuit (see 0.8, patent 706,742, 
June 6, 1902). Claim 13 of this patent reads as follows :— - 

Claim 18 (706,742).—In a system of signalling by electromagnetic 
waves the combination of a radiating conductor, a в rk-gap, a capacity 
and a source of voltage with a high resistance, indi means ог a 


said resistance, whereby any desired number of discharges per secon 
across the spark-gap may be produced, substantially as set forth. - 
The use of both continuous and alternating-current gene- 
rators was described in this patent, and as under the rules of 
the Patent Office both could not be claimed specifically in the 
same patent, U.S. patent 730,753 (April 9, 1903) was divided 


out from 706,742 (June 6, 1902). Claim ] of U.S. patent 


730,753 reads as follows: 


Claim 1 (780,753).—In a system of signalling by electromagnetic 


waves, the combination of a radiating conductor, a source of continuous 


current and means for charging the conductor without interrupting the 


source of voltage. 

This latter patent explains more fully the above difficulties 
met with in trying to work by the original Elihu Thomson 
method and also points out that “in the Thomson patent re 
ferred to the oscillation frequency is necessarily identical with 
he discharge frequency dad this is not always advisable for 
wireless telegraphy, where it is sometimes advisable to have a 
group frequency in addition to the oscillation frequency." 

Both the patents 706,749 
and 730,753 show the ap- 
paratus connected up for 
wireless telephony. Wire- 
less telephony broadly, 
however, is not covered by 
either of these patents but 
by U.S. patent 700,747 
(September 28, 1901), 
claim 11 of which is :— 

Claim 11.—In a system for 
the transmission of sounds by 
electro-magnetic waves, the 
combination of means for the 
generation of electro-magnetic 
waves or impulses normally of 
uniform character and means 
operative by sound waves or 
impulses for modifying or 
changing the character of the 
elotromagnetic waves or im- 
pulses without interruption of 

eir continuity, substantially 
as set forth. 

Fig. 8 is taken from U.S. patent 730,753, it corresponding 
to Fig. 10 of U.S. patent 706,742. 

It was also found that the use of compressed air, or more 
properly compressed nitrogen, since the oxygen burns away 
and is absorbed by the lime in the bottom of the chamber, 
covered by U.S. patent 706,741 (November 5, 1901), added 
greatly to the steadiness of the frequency and the efficiency. 

Efficiencies as high as 42 per cent, were occasionally reached. 

The difficulty in making and breaking the circuit was got 
over by using the key to throw the apparatus in and out of 
tune, which also is covered in U.S. patent 706,742, claim 5. 

Later experiments were made on discs dipping in oil-covered 
mercury and on oil bearings and other devices, but these need 
not be gone into, | | 
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ш other devices tried was the aluminum disc method 
by S. G. Brown (London Electrician, November 23, 
1906); Fig. 4, taken from U.S. patent 793,649 (March 30, 1905), 


shows the revolving aluminum disc. 


In the writer's experience, however, it is best to revolve the 


disc at a high speed and to leave a gap of about one-thousandth 


(0:001) of an inch between the terminal and the aluminum disc. 
This gives a steadier frequency. Good results were also ob- 
fined by making the discs rotate synchronously with the 
frequency. 

The compressed spark-gap above mentioned is specially 
arranged to cool the arc, the whole bottom of the vessel form- 
ing one electrode. 

It was found that this, with the writer's resistance arc 
method, gives a nearly uniform frequency. 

In 1902 some new compressed air-gaps were made up in 
which the lower electrode was not formed by the bottom of 
the chamber, but was separate and adjustable. It was found 
that with this form the results obtained were much inferior, as 
regards scratching, and in addition the electrodes wore away 
much more quickly. With the original form of compressed 
air-gap the electrodes required no adjustment for months at a 
time, while with the new gap they lasted only a few hours. 
In addition, the spark had a perceptably different character. 

This called attention to the importance of cooling the elec- 
trodes, the necessity of which was first pointed out by Elihu 
Thomson in his original patent. Various means were used for 
doing this, but none gave results comparable with the original 
type of compressed gap until a hint was obtained from some 
experiments made by Mr. Steinmetz and one of his assistants, : 
Mr. Dempster, on the former’s ingenious and interesting mag- 
netite lamp. The magnetite lamp, as is well known, has as 
one electrode a large copper block which lasts for an extremely 
long time. It was found that the trouble lay in the fact that 
the arc was an are—i. e., that vapours from the electrodes took. 
part in the discharge, and that if the electrodes were cooled 
sufficiently the discharge was no longer an arc but became 
changed to what the writer calls the “gas discharge.” em 

This gaseous discharge method in conjunction with using. 
the capacity and inductance of the antenna itself, instead of a. 
local shunt circuit across the spark-gap, is described in a speci- : 
fication filed more than three years ago, but not yet issued on: 
account of appeals connected with other details. MM 

In the practical device for carrying out the writer's method 
the electrodes in the vessel containing the compressed nitrogen 
are made out of extremely thin metal, only a few mils thick, 
just sufficient when balanced by the water pressure to with- 
stand the pressure of the gas. A strong stream of water is 
thrown on the outer surfaces of these electrodes, with the result 
that the electrodes are always cool and the discharge is carried 
wholly by the gas. The writer has found the kind of elec- 
trodes to depend upon the gas used, aluminum being used with 


some gases as hydrogen, while silver and copper are better 


adapted for oxygen and nitrogen. 

In order, however, to make the frequency absolutely constant 
the writer invented a method, which I may as well describe 
now since the applications have been in the office for more 
than two years. This consists of an oscillatory circuit having 
a definite, natural or artificial period and arranged operatively — 
to the sending conductor in such а way as to govern the fre- 
quency of the discharge. For example, in one arrangement 
there are three spark-gaps, and the oscillatory circuit is con- 
nected to the aerial and across the middle spark-gap, and is 
adjusted so that it governs the time of breaking down of the 
spark-gap. A number of modifications of this method have 
been employed, but the above explains the principle. 

The final are method, then, consists of paper-thin water- 
cooled electrodes in compressed nitrogen in ш 1 
a governing circuit, of solid electrodes of special alloys 15 he 
special gases neither of which latter, however, can be disc : 
at present as the patents have been filed for too short а time 
to render it advisable. As described in several of the writers 
patents, from 1902 onwards, the antenna itself may be used in 
the capacity without any local tuned oscillatory circuit excep 
the governing circuit. | 
(To be concluded.) 
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ELEOTRIC POWER SUPPLY IN LONDON.—III. 
BY В. L. PEARSON. 
(Continued from page 686.) 
PoPLAR Вокоссн COUNCIL. 


Poplar is most decidedly an industrial area in the strict 
sense of the term, for it is the home of many different kinds 
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of industries and includes a number of important. 190,000 
docks. The electricity supply undertaking is in 
the hands of the Borough Council, and has behind (00000 
it the usual history of troubles and difficulties. — 3 500 000 
Most of these, it would appear, are over now, and 59 ' 
there ought to be а good deal of smooth water SJ 400,000 
ahead. As elsewhere, the load is growing rapidly, 55 
and alterations and extensions have had to be &% 300,000 
made from time to time in order to keep pace & 
with it. A Stirling boiler having an evaporative TOR 
capacity of 20, 000lb. of water per hour, and fitted 
with an underfeed stoker, has recently been put 
down, and the installation of a similar new unit | 
is now being proceeded with. In addition to $ 
the six Babeock-Wileox boilers with chain grate 3 
mechanical stokers, overhead bunkers, capable of 8 
holding 150 tons of coal, are in course of erection, $ 
as is also a Hunt conveyor for coal and ash. The 
latter has been designed to run from the bunkers 
to the railway yard, which is close by, so that 
there will be a minimum expenditure of labour 
in dealing with fuel. The coal used is slack at 
8s. 6d. per ton. 
In the generating station the plant, taken alto- 
gether, is capable of developing 3,400 kw., the 
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Fic, 7.—Loap Curve on June 21st. 


maximum load registered being 2,000 kw. Among the recent 
extensions are two 1,000 kw. Parsons-Bruce, Peebles turbo- 
generators. These sets consume 17 Ib. of steam per kilowatt- 
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hour when working with steam superheated through 100°F, and 
a 28in. vacuum. The dynamos are of the revolving-field three. 
phase type, шй at 1,500 revs. per min. and generating at 
6,000 volts. They have been put down to deal primarily with 
the power load in the neighbourhood of the dccks. In con. 
junction with them at the generating station are two 500 kw. 
Peebles-La Cour motor-converters. The alternating-current side 
of these machines is wound to take 6,000 volts from the turbos, 
while the continuous-current side is wound to suit the voltage of 
the continuous-current generating plant. Thus these converters 
can be kept practically fully loaded for 24 hours per day, and 
often dispense with the necessity for running a partly-loaded 
engine and dynamo. Three similar machines—one of 500 kw. 
and two of 250 kw.—have been installed in sub-stations, while 
there are, in addition, three batteries of accumulators, having 
a capacity of 600 ampere-hours each. The E.H.T. switch. 
board in the generating station was made by Messrs. Cowani, 
the switches being of the hand-operated oil type. All distri. 
bution is carried out by means of continuous current, the 
three-phase being employed solely for transmission. 

The accompanying load curves are interesting, as they show 
so clearly how the power load has developed since 1903, and 
particularly during 1905-1906. This is specially the case with 
regard to the summer load curve, where there are three 
peaks, the highest occurring between 10 a.m. and 11 am. 
The usual lighting peak shows itself in the winter curve, but 
it will be observed that the lighting has a considerable effect 
in levelling the almost purely motor load of the summer, 
between the hours of 5 a.m. and 2 p.m. 

A still more interesting diagram is that showing the effect 

of the increased power load on the running costs and standing 
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Fic. 8.—Curve Inpicatina Errect on RUNNING Costs AND STANDING 
Costs BY INcREASED Powgr BUPPLY. 


Standing costs in 1906-7 are affected by an increase of 100 per cent. in 
rates and taxes and also are for nine months only. 


costs. Of course, it may be argued that the increased lighting 
load has helped to bring about the improvement indicated, 
and there is a certain amount of truth in this, but the power 
load has increased at such a rate that the increase on the 
lighting load is comparatively insignificant. It will be seen, 
for instance, that whereas the quarterly consumption of units 
for power during the quarter ending March, 1905, was about 
200,000, it had risen to 400,000 just twelve months later. 
Moreover, it may be anticipated that March, 1907, will see а 
further increase of 100 per cent. over the figure for the previous 
year. This state of affairs has necessarily had a marked effect 
on the running costs, and has brought them down from 0:760. 
in March, 1905, to 0:52d. in December, 1906. 

Great efforts have been made to induce manufacturers to 
adopt electric driving, and these efforts have met with a large 
measure of success, Canvassing has been carried on vigorously 
and explanatory letters are sent to prospective consumers at 
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frequent intervals. These letters аге, in a great number of 
eases, never answered, but there are instances of manufacturers 
now taking power supply from the Council's mains, who re- 
fused to entertain the idea a year or 18 months ago. 

Many large works in Poplar are equipped with their own 
electric generating plant, but these are ually shutting down 
their plant. It is found, as a matter of experience, that con- 
sumers are more sparing of the amount of energy they use 
when it is derived from the mains instead of from their own 
plant. They are more conscious of the actual cost of driving 
their works, and hence greater care is taken to economise. 
Nevertheless, it must be admitted that the mere saving of a 
small sum in the cost of energy cannot be the strongest 
link in the chain of argument which results in modern generat- 
ing plant being thrust on one side. There is the matter of con- 
venience ; when all other things may be equal this is often the 
deciding factor. 

Instances of steam and gas plant being discarded for electric 
mons are common enough in Poplar; the following area 
ew :— 

London & India Dock Co., Belliss & Willans engines aggre- 
gating 200 kw. ; Messrs. Machoniche Bros., preserve manufac- 

turers, modern high-speed plant aggregatiug 150 kw. ; Messrs. 
Locke, Lancaster & бое lead manufacturers, Belliss and Uni- 
versal engines aggregating 500 H. P. 

Steam engines are not alone in this scrapping movement, 

however, for, in spite of the extremely severe competition, gas 
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engines are being turned out with equal rapidity. One 
consumer became dissatisfled with the Borough Council's 
electric power supply some time ago, and thereupon trans- 
ferred his affections to gas driving; he is now desirous of 
reverting to electricity. Even suction gas plants have been 
displaced. 

Among the desirable consumers in the Poplar area are the 
Electrical Power Storage Co., who take some 500,000 units 
per annum from the Council’s mains, and as a good deal of 
this is used for “forming” accumulator plates, it may be 
imagined that the load factor is excellent. The largest motor 
connected develops 250 H.P. Some few weeks ago a firm of 
dry cleaners experimented with a number of electrically. heated 
flat irons, taking about 0:5 kw. each. The experiments were 
entirely successful, and about 60 irons are now in use. From 
flat irons to rolling mills is a long stretch, but there are 
several of the latter in Poplar converted to electric driving, 
and supplied from the Council's mains. 

With regard to tariff, a sliding scale is in vogue at Poplar, 
the maximum charge for power being ljd. per unit. This 
figure decreases to 0-8d. as the load factor riges, each case 
being considered on its merits. 


(To be continued.) 


TRACK CONSTRUCTION ON INTER-URBAN 
TRAMWAYS.* 


BY M, DUBS, 
(Concluded from page 560.) 


Summary.—The author reports on the results of the inquiries made into 
the various methods in use for track constraction on tramways. A large 
number of systems of foundation, superstructures, jointin „ electrical 
connections and construction of crossings are desori „and their advan- 
tages and disadvantages are discussed. 


Joints —With regard to the arrangement of joints we may 
say that the staggered joint has not fulfilled the hopes that were 
founded on it a dozen years ago, and it is definitely abandoned in all 
new constructions; the joints of the two rails are now placed oppo- 
site each other. 

The space which used to be left at each joint, to allow for the ex- 
pansion of the rails, has been recognised as useless and even harm- 
ful, and on nearly all tramways the rails are placed with their ends in 
contact. Our personal experience allows us to state that rails with 
a modern joint cannot expand, or else the bolts would be broken. 
At Marseilles fished joints with inspection boxes were made on a 
welded track and spaced 75 to 150 metres apart to allow for dilata- 
tion. Experience showed that these joints showed no movement 
due to expansion or contraction of the rails so long as the bolts were 
screwed up to the normal extent. 

As to the proper constitution of the joints, the same difficulties 
have been found on the French tramways as elsewhere in maintain. 
ing a durable joint during a heavy service, 
even with the large rail sections which have 
been employed. But these difficulties have not 
produced such abundant and varied researches 
and solutions as in Germany, owing to the 

r encouragement that tramway contractors 
have given to inventors. 


In fact, it is usual to strengthen the existing 
fish-plates by the employment of very strong 
ones, 700 mm. to 800 mm. (27:5in. to 81:5 in.) 
long and fixed by six 22 mm. to25 mm. (0°86 in. 
to 0°98 in.) bolts. It is only in the last few 
years that other solutions have been brought 
forward. At the same time welding has been 
developed, tending to continuous rails. As 
novel mechanical solutions we may cite in this 
connection the joints due to Ambert, Arbel and 
Holzer. 

The Ambert joint consists of a cast or 
laminated steel coupling enclosing the foot of 
the rail and holding it tight by means of two 
key plates placed under it and forced in at high 
pressure by means of & powerful press. "This 
fitting entirely does away with the employ- 
ment of bolts and has been found sufficiently 
perfect to allow of bonding being dispensed 
with. | 

Fig. 4 shows the Ambert joint applied 
to a grooved rail and Fig. 5 shows the screw press employed 
for the making of these joints. The Ambert joint, though only 
recently brought out, has already been tried extensively in ce, 
and some tramways have found the results so far satisfactory 
as to adopt it throughout. The form of the coupling, whose 
central rib prevents good fixing, is, however, open to criticism ; on 
account of this rib several joints have given way. This very 
interesting joint hardly appears yet to be out of the experimental 
stage, and it is necessary, before pronouncing definitely in its 
favour, to await the verdict of numerous tramways which have 
latterly put it on trial. | 

The Arbel joint (Fig. 6) consists of a shoe placed under the rail 
and two movable pieces which ре» against Ше flange and web of 
the rail, and which are tightened by means of keys. his system is 
on trial by a certain number of tramways, but в verdict upon its 
value is not possible at present owing to its recent origin. 

The same may be said of the Holzer, the joint which is made by 
riveting two rails back to back, part of an old rail being used for the 
underneath part. It is stated that this method of jointing, if exe- 
cated with care, gives excellent results. Doubtless such a fitting is 
very strong, but attempts of this sort have already been made in 
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England for some years without appreciable success, and therefore 
some scepticism is permissible. | | | 

Fig. 7 Show the type of joints tried by the Compagnie de l'Est 
Parisien. | Йй 7 


It has been prs n that the high temperature of molten cast 
iron caused the stee 
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Fic. 4.—AMBERT JOINT APPLIED TO A 
Groovep RAIL. 


We think that the Falk joint is still one of the best, and that it 
would be employed if its application, besides being costly, did not 
necessitate so large a stock of tools and did not require so much 
trouble to make. 

It is doubtless due to the ease of its application that alumino- 
thermic weldiog has been used on so many lines. Unfortunately, 
the results have not been very encouraging, the breakages have 
been frequent, and there is a hesitation about employing a system 
in which broken joints are very difficult and costly to repair. 

On certain lines, however, welded joints have been very satis- 
factory; they give all the advantages of continuous rails, as regards 
electrical conductivity, smoothness of working and economy of 
upkeep. We think, therefere, that this system should receive the 
full sisi a of engineers, who would do well not to hastily decide 
on its value. 


Elevation and Half Section - 


Ета, 5.—Screw Press FOR makina AMBERT JOINT, 
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Mechanically perfected joints, such as are actually employed in 
Germany and many other countries, €.g., jointe with fish-plates at 
the foot, the Melaun joint and the Scheinig and Hofmann rail, are - 
nearly unknown on French tramways, and are only beginning to 
receive some slight applications. It is, however, probable that 
their employment will extend rapidly if the results obtained are at 
all satisfactory, as these systems are founded on sound principles, 
The ordinary fish-plates of modern section will be generally 
sufficient if the contact surfaces of the rails and fish-plates follow, 
and can be maintained according to the principles of geometry as 
assumed. This condition is reached in those railway tracks where 
the fitting of the pieces in contact, though never perfect at first by 
reason of inequalities of lamination, gradually improves by the 
continual tightening of the fish-plate bolts. The shook due to the 


A Plan ; 


C 


passage of vehicles, which at first only affects certain pointe of 
contact, produces abrasion at these points, and by gradually 
tightening the bolts as good a fit is at last obtained as if the plates 
had been most carefully adjusted. mon 

It is otherwise for & tramway track buried in the road. The 
joints not being accessible the bolts cannot be - gradually 
tightened; and the enforced imperfect fitting not only does not 
improve but becomes worse and worse, as the play produced by 
the first imperfections only increases the violence of the shock and 
brings about a permanent deformation of the fish-plates and rail 
ends. The deformation will not allow the bolts to be tightened or 
the surfaces to be brought into contact. On the other hand, if the 
joint has a little play the horizontal component of the running 
shocks contributes still more to the unloosening of the joint. This 
theory, of which it is easy to verify the exactness by examining 


End View and Half Section 


As regards electric welding by alternatin 
(by the method of the Accumulatoren Fabri 


or continuous current 
of Berlin), this method 
ш, yet been applied in France, but the results аге followed with 
interest. 
. Welding by an acetylene blow-pipe has been tried in Italy. This 
18 applied bya very simple, but probably costly, system. 

The question whether expansion joints should be used on welded 


tracks may be answered in the negative. Experiments on this sub- 
ject have had no other result than to show a diminution in breakages 
of imperfectly welded joints. In a filled.in track the force of con. 
traction of any element is 
experienced by the element, and if welded joints do not hold on a 


length 200 metres long they will not hold much better on one 
50 metres long. : 


fairly neutralised by the resistance 


the hot 


the state of the contact surfaces after they have been in ie ee 
various periods, shows that the cause of our difficulties is not d 
else than the impossibility of пене the fish-plate M s 
frequent intervals and of establishing on the parts in conta 
surface sufficient to resist all the forces to which it is десе. 2 
The principle of the joints made with fish-plates under the flang 1 
—е.9., the Melaum joint, the Ambert joint, the Scheinig foot 
Hofmann joint, is to carry the greater part of the stress on the 
of tbe rail. where the bolts, being submitted to smaller pas on 
are not so inclined to become loose. This is a very ration РВ | 
ciple, and its application should considerably retard the loose ee 
of joints. The Schenig and Hoffmann joint doubtless owes its vn aof 
to the large amount of tightening resulting from the . 15 
oe, but we are inclined to think that the strip or zin 
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which is placed between the shoe and the foot and which has an 
importance from an electrical point of view, contributes greatly 
to the solidity of the joint, in insuring perfect fitting of the surfaces 
in contact as soon as the shoe is in position ; допы 
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Fia. 7.—RIVETED JOINTS USED BY THE COMPAGNIE DE I. EST PARISIEN. 


' these principles we shall arrive at a solution of the question of joints, 
which presents so great an interest from the point of view of preser- 
vation of track and of rolling stock. | 
Electrical Connections. — The undertakings consulted seem generally 
satisfied with the system of bonding which they have employed ; 


ss by following 


When the system of fishing permits it, it is preferable to have a 
short connection placed under the fishplate, not only to protect it, 
but to diminish the electrical resistance of the joint. Tracks have 
thus been made whose resistance is only 1:05 to 1°11 times that of 
the same length of solid rail, but it is prudent not to reduce the 
length of the connection too much at a sacrifice of flexibility. 

The Edison-Brown system of plastic bond is very little used in 
Europe; on the contrary, flexible connections sweated on to the web 
or base of the rail are being used more and more. This system 
makes a perfect electrical connection. 

A very important point in the return circuit is the connection of 
the main return feeders to the track. In order that this part of the 
work may be easily supervised a special connection box is made use 
of on the Marseilles tramways. This box contains the end of the 
return feeder and the transverse connections to the rails. These 
particularly delicate points in the return circuit can thus be inspected 
frequently without disturbing the paving. Fig. 8 shows the 
arrangement of this connection box. 


Track Accessories. Most tramways use points with two tongues 
which are worked by a spring or counterpoise and furnished with 
apparatus for moving them either by pull or push, combined with a 
central box containing & mechanism permitting the position of the 
tongue to be modified by a simple revorsal of counterpoise or spring 


Sectional Elevation 
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but it must be said that this matter has not always received all the 
attention that is due to it, for eventual breakdown does not show 
itself by directly tangible inconvenience. 

In fact, the increase of energy consumption which may result 
from defective connections is often attributed to other causes, and 
the effects of electrolysis due to an insufficient cross-section of the 
return circuit do not generally manifest themselves for a long time, 
and also produce faults independent of these connections. The 
measurement of the resistance of each joint made once or twice a 
year is evidently the best method of control to employ and it is 
only by organising this control in a systematic manner that the 
bonding can be kept in a good state of repair. 


Section 
through A.B. 


8.— JUNCTION Box or Return FEEDERS BY PULL ( MARSEILLES Tramways). 


lever. Fig. 9 shows the boxes containing the apparatus for working 
the points. 

The tongues are generally curved to a radius varying between 
25 and 50 metres which generally greatly eases the movement of 
the vehicles entering or leaving the points. 

In a general way, this part of the work has been considerably 
strengthened and the construction is to-day relatively satisfactory, 
but the gradual loosening of the fittings occurs under the same con- 
ditions as for rail joints and causes costly repairs. 

Points with bodies of manganese steel cast in one piece are now 
beginning to be employed such as those constructed by the Lorain 
Steel Co., Hadfield Steel Co., Creusot and Krupp Companies. The 


Section 


Fic. 9.—MxcHANISM FoR WonkiNG Pornts (MarsRiLLES Tramways). 


Most tramways prefer connections made in one piece by & rod 
with a head formed at either end and tightened in peso by a 
drift pin. Flexible bonds with the heads tightened in the press have 
been employed for a long while in the United States, and are now 

coming into use in Europe. This system is excellent if the head 
makes good connection with the flexible part, but this can only be 
' obtained by welding and not by casting. | 
Some tramways use simple trolley wire fixed to plates which are 
sweated, bolted or riveted to the rails. This is a very economical 
. wystem, but less efficacious than the others by reason of the many 
surfaces of contact which always lead to an increase in resistance. 


tongues of these points are also of manganese steel which is very 
tough. Tramways which have саро this new method state 
that their life is very much longer than those of the best points in 
built-up rails, and as the price of renewal is ractically the same, 
it is probable that they will be used increasingly. | 
The crossings have been improved in the same way аз the points. 
A special improvement is the employment of renewable packing 
placed in the groove. But preference is now being given to cast 
pieces of manganese steel which last better than those of ordinary 


- Steel. 


Track Drainage.—The usefulness of track drainage seems to be 
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fully recognised to-day as arrangements for doing this are found on 
most traniways. oc | | 

The various drainage arrangements can be subdivided into two 
classes, according as a central box receiving the water from both 
rails is used, or as each rail is farnished with an independent box 
connected direct to the sewer. The first of these two arrangements 
seems preferable, especially where the traffic is heavy owing to the 
greater solidity of its construction. 

On several tramways the central point boxes are also drained, but 
as these boxes incur the same shocks as the points, this often leads 
to a loosening of the drainage arrangements, therefore some engi- 
neers prefer to place an independent drainage box above the points. 


Mechanicai Implements.—The employment of mechanical imple. 
ments for the maintenance work is not very general. Those most 
generally in use are electric drills and welders, which certainly 
render yeoman service. It is to be presumed that greater im- 
portance will in future be attached to th 
seem to effect notable cconomies. 


Wear and Tear of Tracks and Upkeep.—On the majority of tram- 
ways the conditions imposed on the concessionaire usually include 
the upkeep of the roads for a width including the track itself, and a 
width each side of between 85 ems. and 50 cms. 

This obligation is evidently much less justified to-day than in the 
days of horse traction, but it is very difficult to alter conditions con- 
secrated by lapse of time | 

It would only appear to be equitable that rigorous police measures 
should be taken to prevent the use of the tramway by ordinary 
traffic, especially when this is the only part that is paved, the rest 
being ordinary macadam. 

The wear of the roads on a tramway track sometimes represents 
a very important item in the cost, varying from 2fr. to 2fr. 500. per 
square metre per annum in streets with considerable traffic, but 
there seems no remedy for this situation, to which the tramway 
companies are obliged to submit. 

As to the wear of the track proper, it can only be said that the 
ordinary traffic has very little to do with it, especially on modern 
lines with rails of large section. 

The wear is practically proportional to the frequency of the service, 
but it is perhaps influenced slightly by the speed, the weight of the 
cars, the brakes and the cleanliness of the roads. These diverse 
factors intervene, no doubt, according to the elementary principles 
of mechanics, equally for the disintegration of the foundations as 
for the wear of the rails, but their effects are so obscure that they 
have not up till now been made the subject of a detailed analysis. 


The means employed for measuring the wear of the rails are 
varied enough. Certain tramways employ moulds of plaster or 
lead. A direct-reading gauge may also ba used. 

It is doubtless because of the various methods employed that the 
estimates of the relative hardness differ so much on different tram- 
"ата that it is impossible to formulate general rules. 

e are lead to believe that the estimates of hardness given are 
rather moderate, and that the length of service on modern rails will 
be sensibly longer if good joints are made and attention paid to the 
upkeep, except, of course, on curves and on crossings. 

Careful 1 frequent greasing of the curves are the sole 
means which can be employed to reduce the wear. No remedy is 
known for corrugation, because its real nature is not understood. 
The opinion which is most widely held is that the principal cause of 
this phenomenon is the rail vibration, and this is quite sufficient to 
explain it. 

When a car runs freely on a track there is no tangential 
foree at the point of contact of the wheel and rail, but as soon as the 
current or brake is applied a tangential force negative in the first 
case and Positive in the second to the direction of motion is set up 
at the point of contact. It is necessary, in order that the wheels can 
continue to revolve without sliding, that a certain degree of adhesion 
should exist between wheel and rail. The amount of this adhesion 
depends on the coefficient of friction and the pressure. 

If the rail is supposed to be in rapid vibration, the specific pres- 
sure and the degree of adhesion at the point of contact of the wheel 
will make variations proportional to the amplitude of the rail vibra- 
tions and of the same frequency as the latter. The positive or 
negative tangential force at the point of contact remaining constant, 
the variations of the degree of adherence can then be expressed by 
& periodical acceleration or retardation of the angular velocity of 
the wheel, and as the mass of the tram cannot instantly follow these 
variations it makes a succession of slips which cause a corrugating 
wear of the rail. 

In practice, this kind of wear is very rarely found on tracks with 
elastic foundations, which vibrate with less intensity. 

As to the expense of upkeep of track, the figures given by the 
undertakings vary so greatly that it is very difficult to strike 
useful mean. These differences are justified by the very different 
local conditions under which the various tramways work, especially 
as regards the nature of the roads, the amount of traffic and the 
demands of the authorities. These factors have not been men- 


e use of these tools as they 


tioned in the answers received, but they, nevertheless, present a 
certain interest from a comparative point of view. 

In а general way one can say that the upkeep expenses of the 
tracks are usually kept within reasonable limits and enter only 
moderately into the total cost of running. These costs are capable 
of still further reduction as various improvements are brought 
into use in construction, but there still remains a vast fisld of 
application, notwithstanding the very real progress that has been 
made. 


COMPARATIVE LIFE TESTS ON CARBON, NERNST, 
AND TANTALUM INCANDESCENT LAMPS USING 
ALTERNATING CURRENTS.* 


BY H. F. HAWORTH, PH.D.; T. H. MATTHEWMAN , B.ENG., AND 
D. H. OGLEY, B.ENG. 


Summary.—The authors give an account of a very senkiltive regulator 
for maintaining constant pressure on alternate-cutrent ‘circuits when 
testing lamps. Life tests are given of carbon, Nernst and Wütttafum lamps. 


Introduction.—' Tests on Nernst and ordinary incandescent lamps 
have been mainly confined to the observation of their working on 
continuous-current circuits, and the study of the behaviour of such 
lamps with alternating currents has been somewhat neglected. With 
a view to determine whether the working of such lamps on an alter- 
nating-current circuit was in any degree different from that when 
using continuous current, a series of tests was undertaken in two 
parts, the results of which are recorded in the Paper. 


PanT I. 
Apparatus.—The greatest difficulty in making life tests on lamps 
is to keep the applied voltage constant, since if this is not done the 
value of the tests is comparatively slight, unless the actual pressure 


variations are recorded. The following is a description of appe 
ratus specially designed and made for these tests in order to keep 
the voltage automatically constant. It consists, firstly, of a dyna- 
mometer, the fixed coils of which have a laminated iron core. Above 
the moving coil and fixed rigidly to it is a light, rigi rectangular 
aluminium frame (see Fig. 1). Across the middle of this rectangle 
a phosphor-bronze strip GF is stretched horizontally by means o 
the spring F, and on to the centre of this strip a light aluminium 
tube BKE is fixed, BK being g in. and KE 6 in. long. The coil is 
suspended at the top and bottom by phosphor-bronze strips. де 
bottom strip is attached to the dynamometer base by a spring ап 
the top one to а bracket which carries а torsion head. This coil is 
controlled by a light steel spring fixed at one end to the emerge 
rectangle and at the other to the torsion head, which is of the 
Siemens pattern. The bronze strip FG acts as a pivot for the 
pointer BE, and enables it to move up and down as it ів defloc 1 
across the surface of the revolving drum (described below); the en 
of the pointer thus makes good electrical contact in all positions 
the contact pressure being constant and depending on the position 
of the balance weights attached to the short end of the pointer. 
The end E of this pointer BE moves over the surface of Mr. 
volving drum, the arrangement being similar to that used by à 
S G. Brown* in his drum cable relay. This drum (Fig. 2) 955 
wide sections A and C and one narrow section B. all of brass. on 
tact is made to the A section through the bearings, B is insu 
from A and C, and has no contacts; C is alee insulated, опа 
being made through a springy copper brush. Wires from the "ds 
tacts to the outer sections of this drum run to в double relay їп d 
manner shown in Fig. 8. The armature of this relay is fit P 


as a reversing switch, contact being made through mercury CUPS 
as a reversing switch, contact being made through mercury "7". 


Е 5 ol a Paper read before the Institution of Electrical Engineers 
ebruary 7th. | 
Journal Institution of Electrical Engineers, Vol. XX XL, 1902, p. 1,001 
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Contact between the drum and pointer is facilitated by shunting 
condensers across the revolving contacts (as in Mr. Brown's drum 
cable relay just referred to), but in this case an arrangement of 
wires and mercury cups is fitted to the relay armature by means.of 
which, when the relay moves slightly owing to an insufficiently 
good drum contact, all the condensers are shunted on the side on 
which the dynamometer pointer is trying to make contact, im- 
proving it and causing the relay to act fully (see Fig. 8). By this 


method less condensers are used to make good contact, or having a 
given number of condensers a lighter contact pressure may be used, 
thus reducing the friction between the drum and pointer and giving 
greater quickness of action. 

The relay armature primarily controls the direction of rotation of 
a small series-wound electric motor (see Fig. 8) by reversing 
the armature current. This motor drives, by means of a worm 
gearing, an iron wire resistance, the four coils of which are fixed to 
four discs which are attached to an axle. 


Ето. 3.—DIAORAM OF CONNECTIONS OF AUTOMATIC REGULATOR, 


The working of this system is as follows: The alternator P.D. 
is regulated by hand till the required value (280 volts) is reached. 
The torsion head of the dynamometer is then turned until the 
dynamometer pointer contact swings on to the centre neutral section 
of the drum, and is then switched on to the relay and motor resis- 
tance circuits. If the pointer moves one way, field resistance is 
cut in; if inthe other direction, resistance is cut out. The method, 
of course, applies equally as well for continuous as for alternating 
currents ; the difficulty in constructing а voltage regulator for alterna- 
tivg-current work usually being the rather weak dynamometer force 
available, whereas in continuous work a very strong field might have 
been used, obtained either by permanent or separately excited elec- 
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Fic. 4.—-Слввох Lampr 13 A. Vor,rs CONSTANT 230. Typical of a Carbon 
Lamp run at normal pressure. 


the side jam. To avoid this, a five-point switch was placed at the 
side of the drum, which could be operated by stops placed on the 
outside disc. These five contacts were connected to four resistance 
coils which were in series with the field resistance. Normally the 
switch arm rested on the centre stop, and only two coils were in circuit. 
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Fic. 5.—Слввом Lamps 28 А AND 30 А. Ұогтв Constant 230. Carves 
Typical of Bad Lamps. 


If at any time the rotary resistance was insufficient, for regula- 
tion, one of the stops on the drum would push the switch lever over 
во that three coils were then in circuit ; this would probably give 
such regulation that the drum would return to its midway position, 


89 А, 40А ann 40 B. Vorra Constant, 230. 


Fra. 6.—Nrnxs? Lamps. 
(39 A and 40 A, opal globes; 40 B, clear globe). 


If this was insufficient four coils would be put in. The reverse of 
this takes place when the field resistance is too big. Coils are than 


cut out by the other stop. 

‘The alternator field current also passes through a small safety 
relay, which, in the case of the regulation being insufficient, or а 
break in the eircuit or other accident, would break the dynamo- 


meter relay circuit and switch off the lamps. 
E 
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. To obtain the varying voltage of Part II. a rotary resistance was 
made which could be та introduced and taken out of the 
main circuit, so that the voltage across the lamps fell from 240 to 
980, and then rose to 240 volts again. The resistance consisted of 
three continuous iron wire spirals wound on three wooden drums. 
To a point on each spiral a slip-ring was connected. On each slip- 
ring a brush pressed, and each spiral pressed against a brush. The 
slip-ring of one spiral was connected to the brush of the next spiral. 
One rotation every two minutes was produced by an electric motor, 
which drove through belts and pulleys. 

Description of Lamp Holder.—In Part I. the lamps under test 
($ ampere Nernst lamps and incandescent lamps by different 
makers) were placed in а circular block wooden drum 28 in. in 
diameter and 10 in deep. This drum was divided into 15 
sections by iron partitions, and each section held a lamp. The 
drum was fixed on a vertical axle and was capable of rotation. By 
an arrangement of mercury cups an ammeter could be thrown into 
circuit with any lamp without breaking the circuit. 

In Part II. the lamps to be tested were inounted on an open 
wooden ring. 
‘Table I.— Nernst Lumps. 


А Av. | Energy 
- Life of v. | 
ое glower candle Watts supplied Candle Dreakages, &с. 
. per. (watt hours. 
(hours). power. candli| hours). 
1 158 5744 2-08 1,912 919 |Top соч of glower 
| fused. 

2 260 53:47 211 2,925 1,390 |Top contact of glower 
| fused and ballasting 
' resietance fused. 

8 880 54-14. 299 4,680 2,080 Same as 2. 

4 498 57:00 ' 2:00 4,870 2,450 Bottom contact of 

glower fused. 

5 520 |5886 1:92 5,872 3,060 |Top саш! of glower 
| fused. 

6 610 (65:00 170 6,750 8,960 |Glower.broke. 

7 617 54:78 2:09 7,072 3,380 |Bottom platinum wire 

| contact fused. 
8 1355 5820 2:04 | 14,700 7,200 |Same as 7. 
9 | 1470 4870 208 | 16,500 7,160 |Same as 7. - Also iron 


10 Аеш 4918 238 | 22,641 


| 


resistance fused. 
9,500 Glower still alive. Iron 
resistance fused. 


In no case was there any trouble due to failure of the heating coil 
or automatic out- out. : | 
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Table II.— C«rbon Incandescent Lamps. 


5ш! | Av. Energy Price 
No. of 9 9 Hours Re- Av. watts supplied Candle for 
E puted candle- 
curve. да тор. ‘a ower, per (Watt hours. lamp. 
A Be E candle hours). Pence. 
11 A 50 | 16 1068 613 2,742 534 9 
12 4 75 | 16 714 730 3,902 535 9* 
13 B 220 32 20-72 486 22,335 4559 73 
14 0 230 32 1504 , 6:80 28,514 3,460 16 
15 € |280 | 32 940 9.20 24.350 2,640 16 
16 P 280 16 | 15:50 | 483 | 18,763 | 4,327 >. 
17 | B |800 | 82 81:32 372 34.922 9.397 1% 
18 А 300 | 16 , 1036 465 14,428 3,109 9 
19 | E | 300 | 32 | 2216 6:02 30,072 6,648 . 133 
20 E 300 | 16 1866 386 21,520 5.597 134 
21 С | 300 16 ^ 1427 389 106,059 4,281 14 


* Lemp broke. 
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Comparison of Results of Tests, Part I.—A comparison of the 
average results of Tables I. and II. shows a saving.of 57 per cent, 
in watts per candlein favour of the Nernstlamp. The percentage 
cost saving is much less than the percentage energy saving on 
account of the frequent and expensive renewal of glowers and iron 
resistances. - (3 es 

Against the saving in cost we must place :— 

1. The much higher capital outlay on the lamp. 

2. The large sizes in which it is manufactured. 

3. The time it takes to light. 

4. The erratic life of the glowers. 

In reading the above figures it must be remembered that these 
tests are made with alternating currents, and that the Nernst lamp 
appears to work much better with continuous current. 


Part II. 


These tests were divided into three series :— 

1. Lamps run on their constant normal voltage (280). 
of test 1,000 hours. 

2. Lamps run on a constant voltage (240) about 5 per cent, above 
normal. uration of test, 750 hours. 

8. Lamps run on a voltage varying continually between 230 and 
240 volts the variation having a period of two minutes. 

The lamps were run continuously from Monday until Saturday, 
a period of 120 hours at a time. 

Some of the results obtained are represented graphically by the 
curves in the accompanying diagrams. 

The curves are arranged in two sets, A and B. The А set includes 
the lamps tested at a constant pressure of 280 volts, and the B set 
the lamps on a copstant pressure of 240 volts, also on a pressure 
varying between 230 and 240 volts. 

In the first series of tests six lamps, three 16 c.p. and three 32¢.p., 
of each kind were tested, except tantalum lamps, in which case two 
115-volt lamps were placed in series. The Nernst lamps used were 
245 volts 0°25 ampere, this being the usual type of lamp supplied 
for use on the 280-volt mains in Liverpool. The Nernst lamps 
were marked 225 volts on the filament and 20 on the ballasting 
resistance, so that it would appear that they should be run on 2% 
volts, and it was found that they gave better results on the 20 
than on the 280-volt circuit, yet they were the lamps sold for use 
on the 280-volt mains at Liverpool. In the second and 
series of tests two lamps, one 16 c.p. and one 32 c.p. of each make 
were employed. In all cases the frequency of supply was 50. 


General Conclusions.—In Table I. the voltage across the glowen 
was also measured The glower voltage always increases with time. 


In case 2 it rose from 195-0 to 208 volts іп 26 hours =] volt per hour. 


Duration 


s i4 А 202:0 to 212 „ 43 „ = 4 " 
» 6 ” 201:0 to 216 TI 60 ” = t " 
„ 8 ji 199-0 to 217 „ 135 „ 5 " 
„ 9 i; 200:0 to 207  , 147 „ Ayr ” 
„ 10 8 201:5 to 216 „ 220 „ =15 " 


Now this increase of voltage on the glower is not due to any 
ageing of the ballasting resistance, for when a new resistance was 
put in in the middle of a run due to failure of the previous one, this 
increase of voltage was maintained, and there was no initial reduc: 
tion cf voltage due to the new resistance. 

This increase in resistance of the glower is, therefore, due t 
alteration in the glower itself and to deterioration of its mela 
contacts, and it is interesting to note that the faster the resistance 
of the glower increases the shorter its life. f 

Referring to the tests on carbon lamps, the following points may 
be mentioned. The 4 watts per candle lamp is generally the 
exception on alternating-current lamps. The cost of an incandes- 
cent lamp is an extremely small item in the cost of lighting compar 
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Table III. Results of Tests 


No. lamp Hours] Volts | Reputed Average Ist 250 boure, 2nd 250 hours. | 3rd 250 hours. 4th 250 hours.) Average Ener а 
and curve. run. applied C.P C.P. for . ЕЕН ЫЫ i watts per supplied. ОШ. 
| '| ^^' total run. C.P. W. P. C. С.Р. W. P. C. С.Р. | W. P. C. C.P. |W.P.C.| candle. |Kw.hours| То. 
37A | 400 || 25 211 1203 | 197. 174 | 238. | : | | 208 157 | 7,550 
25-200. is 25 191 ,198 |211 | 173 | 231 | Broke 5 2-18 169 255 
2 279 | 27-9 | 161 | 161 | 10 
35B | 235 \ 115 25 212 211 | 2:00 j Broke at 285 | hours 2:00 9: 4,970 
34B | 368 J 128 25 300 | 30:0 | 1:60 ^ | 1:60 177 11,050 
30 B 368 f 112 95 170 |170 | 2:35 } roke, at 368 | hours p: e "€ 235 147 6,260 
| Nernst + Ampere Lamps. 
39 A 6% ci | | ae И | | 5,040 
9 230 Opal T3 832,470 690 | 560 | 670 5:84 b oke at G00 hr. 5°38 27˙2 , 
(а)40А | 060 930 „ | 89 |1085 377 945 | 415 | 885 | 450 | 715 | 43 , 430 8675 117 
(b) 40 A 480 230 Clear 11:9 12181 3:55 ' 11:05 3:30 Only tes. d 480 hours. 373 192 | 110 
(a) 23A 250 230 7 88 · 885 470`' Broke at 250 ^ hours ‘ 4:55 01 7050 
(Ь) 23А 740 , 280 „ 1 94 | 1010-390 | 936 | 420 | 880 , 430 5 411 393 | 5120 
29B 750 240 | Oral 129-9 | 16-20, 824. 1110 | 412 | 890 | 500 | .. 412 370 38830 
UR 560 240—290  , ^ 125 | 15:15 3:40 | 9:80 | 430 | Broke at 560 hours 3:84 272 6590 
нт дд 210 , „ + 152 | 15-20 3:10 | Broke | at 39 hours " is 3:10 18 
32 B Broke at filam ent econ | after star ting РЕ "s sa "ien ЗЕ M e 


Tantalum Lamps. 


of Tantalum and. Nernst Lamps. 


———— a 
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with the expenditure for energy, and should not be considered in 
buying a lamp. The point to be considered is, What average watts 
per candle will the maker guarantee ? 

Breakages P gener took place when, after a long run, the lamps 
were switched off on Saturday for the week-end. This would seem 
to be due.to the contraction during cooling, the filament breaking 
when it had become weakened by long burning. 

The lampe tested were Brush-Vienna, B.T.-H. Edison, Ediswan, 
Nernst, Pope, Premier, Robertson, Sunbeam, Maxim, Behrend and 
Tantalum. | 

Owing to the great number of tests only a few typical curves are 
given, and the chief details of the original curvés are given in 
the table. 

The average of the average watts per candle for the 70 carbon 
lamps is 4:86; for the eight }-ampere Nernst lamps tested 
this average is 4°14, and for the six tantalum lamps 1:97. 

‘The ordinary }-umpere Nernst lamp of commerce is thus about 
15 per cent. better than the average carbon lamp, while its life is 
about 560 hours. ј 

The average consumption of the tantalum lamps tested was 
60 per cent. less than that of the carbon lamps, and their lives were, 
on an average, 380 hours; doubtless the tantalum lamps made now 
will give much longer lives than these. 

The authors give tables of details of results and curves in addition 
to those here given. 


DISCUSSION. 


Mr. HAWORTH, in reply to Prof. Ayrton, said that the sensibility of 
the voltage regulator was + or —4 per cent., or when working under 
normal conditions about à per cent. | 

Mr. C. C. PATERSON asked for further information as to the measure- 
ment of candle-power of the Nernst lamps and the effect of voltage on life. 

Mr. J. T. MORRIS said, with regard to the tests of tantalum lamps on 
alternating current, he thought it was quite possible that the lamps were 
liable to fail owing to the length of the filament and its consequent greater 
expansion and contraction. 

Mr. ҮҮ. Н. PATCHELL said he had gathered from Dr. Sharp that he 
could gauge the life of the lamp by over-running it. In a Paper read 
before the National Electrical Society in Atlantio City last year, photo- 
,. graphs were given of the tantalum filament showing that pecularity 
pointed out by Prof. Thompson and shown earlier by Dr. Sharp in July last. 

Mr. A. CAMPBELL euggested that the distinct shiver in the tanta- 
lum filament while in use, to which the author had referred, might be 
due to something occurring on the particular circuit on which the lamp 
was run. 

Mr. C. P. SPARKS said it was an apparent fact that incandescent 
lamps had deteriorated during the past few years. That was entirely 
because of the demand for cheaper lamps. There was no doubt that 
better lamps could be produced at a higher cost, but the cheap lamp was 
expected and required by the consumer. 

Mr. L. GASTER remarked that there was no excuse for the manu- 
. facturers who sent out lamps which were incorrectly described, or which 
did vot live np to ths marks upon them. Many of the lamps on the 
market were very bad. | 

Prof. E. W. MARCHANT said he would like, in the first place, to say 
something about the pentane lamp. He had carried out a number of 
very careful comparisons between the Ediswan large bulb standard and 
the pentane lamp, and the actual variation in the relation of candle-powers. 
The result of 19 tests, made over & period of seven months, was from 19:2 
to 197, which variation seemed to be wholly within the limits one would 
expect to get, taking into consideration the effects of humidity of the 
atmosphere. The cubical contents of the room where the tests were carried 
out were about 1,400 cubic ft. He would like to lay stress on the excel- 
lenoe of Mr. Haworth's regulator, a practical instrument and particularly 
useful in connection with large buildings where & number of lamps 
· were in use, as it would add considerably to the life and efficiency of 
. lamps used in the building. There was undoubtedly much variation in 

voltage on electrical cirouits in thie country. He had noted a pressure of 
246 on a circuit which should give 230 and which at times fell to 
220. He understood that the manufactore of silicon carbide filament 
lamps had been stopped because of the large variation in circuits in the 
Liverpool district where the works were situated. These lamps were 
extremely good lamps, but variation in pressure neutralised any advan- 
tage in the increase in efficiency of the lamp. 

Mr. H. F. HAWORTH, in reply, said that the curves given for lamps 
run at 230 and 240 volts were for lamps supposed to besimilar lamps sup- 
plied by the same makers, ard bothcurves were obtained from lampe from 
one maker. One of the lamps run at 240 volts started at about 2:1 and 
got up to 6:2 watts per candle. With regard to the quivering of the 
tantalum filaments, the circuit which had been used in the testa was used 
exclusively for these lampe. 


x xxx 


The Gas Turbine. — A recent issue of Cassier's Magazine con- 
tains a description of a gas turbine plant which has ben in 
operation for several montlis at the Société des Turbomoteurs 
at Saint Denis, near Paris. This machine was designed by 
M. Armengaud and M. Lemale, and has been considerably 
improved since it was described by M. Armengaud at the 
recent International Congress at Liege. 
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UNDAMPED ELECTRICAL OSCILLATIONS.* 


An interesting . of mereury vapour converters to wire- 
leas telegraphy is disclosed in two patents recently issued to Mr. 
Frederick K. Vreeland. In order to be able to feed energy into the 
circuit constantly or at intervals in synchronism with the oscillations 
so as to supply that lost in radiation and otherwise, the inventor 
employs the effect of a magnetic field upon sensitive gaps formed 
by current passing through a mercury vapour tube. In the 
accompanying diagram, which illustrates one of the arrangements 
proposed, the mercury vapour tube has two anodes and a single 
mercury cathode, a source of direct current being connected from 
the cathode to the anodes by two branches containing a condenser, 
and two deflecting field coils are shunted across the anodes. For 
simplicity of illustration the field coils are shown with their axes in 
the plane of the anodes, while in practice they are placed in a plane 
perpendicular to that in which the anodes are located, so that the 
magnetic flux will be perpendicular to the plane of the anodes. 


Ба, 1—APPARATUS FOR Рворосіна SusTAINED OSCILLATIONS. 


When the apparatus is started the current tends to divide equally 
between the two parallel paths, but there is always some variation 
in the distribution due to variable inequalities in the conduc- 
tivities of the two paths. This is especially true when a mercury 
vapour tube is used. These irregular fluctuations are sufficient to 
start the oscillations, after which they give place to the periodic 
fluctuations controlled by the alternating field. When the magnetic 
field deflects the current in the tube from one anode to the other, 
the tendency is for the current in both branches to pass wholly or 
largely through the tube from the latter anode to the cathode, due 
tothe fact that the path through the tube from the former anode to 
the cathode is interrupted or increased in resistance by the deflec. 
tion of the current toward the other anode. As the inductances 
oppose any change in the current рш turong them, this results 
in the current in the branch flowing ugh the oscillating cir- 
cuit from left to right, including both field coils, thereby producing 
a field which still farther deflects the current from one anode to the 
other. When the condenser is charged to the requisite potential, 
this current is checked and reversed, thereby producing a field in 


Fics. 2 AND 8,—APPaBATUS Fon Uriisina SUSTAINED OSCILLATIONS. 


the opposite direction which deflects the current in the tube, so that 
the idle anode becomes active. In this way energy is supplied to 
the oscillating circuit in synchronism with the oscillations. The 
frequency of these oscillations is dependent upon the constants of 
the oscillating circuit and may be changed by changing such constants. 
Sustained oscillations are desirable especially in wireless tele- 
graphy or telephony. A simple arrangement for wireless telegraphy 
is shown in Fig. 2. The oscillating eirouit includes the primary of 
a step up transformer, whose secondary is connected in series with 
the antenna cireuit, which is suitably tuned with respect to the 
primary circuit. The radiation is made intermittent at will for the 
purpose of producing signals by means of a key which short-circuits 
the primary of the step-up transformer, and thus annuls its action 
on the antenna circuit. For wireless telephony use 18 made of the 
arrangement shown in Fig. 8. in which the working аш 
circuit is separate from the oscillating circuit which excites пе eld. 
The inductance is utilised as the primary of a step up trans pers , 
whose secondary is in the antenna circuit. The tertiary o the 
transformer is closed by a carbon telephone transmitter having & 
sufficient current-carrying capacity to answer the purpose. 


* From the Electrical World. 
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PROF. PERRY ON THE TEACHING OF 
MATHEMATICS. | 

The abolition of the mathematical tripos at Cambridge, 
with the glories attendant on the position of senior wrangler, 
notwithstanding the sentimental objections to discontinuing 
this national competition, will probably do a good deal to 
bring about a more rational method of teaching by tho 
encouragement of that class of mathematies which is really 
useful, as distiuguished from that which is in the nature of 
mathematical gymnastics. Amongst those who share this 
opinion may be included Prof. Perry, who, last week, 
delivered a characteristic Presidential Address to the Physical 
Society upon the teaching of mathematics. He called attention 
to that abuse of figures which is so often found in giving the 
result of an investigation with far greater accuracy than is 
really possible. He reminded us how, in the days of his youth, 
he was told that the distance of the sun from the earth was a 
certain number of miles, the number starting with miilions 
and ending with a single mile, and he was now almost surprised 
that he had not been given furlongs and poles to bring the 
number to a proper conclusion. We must all of us be familiar 
with this kind of abuse, which it is so difficult to eradicate. 

The story of the young man who was very good in classics, 
though hopelessly weak in mathematics, has been told before, 
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but it will bear repetition. It is related that he had to pass 
in mathematics in the “LittleGo” at Cambridge, and that 
one of the problems was as follows: Given a room without 
doors and without windows, 10 ft. high, 18 ft. 6 in. long, and 
12 ft. 6 in. wide, and, given that a penny postage stamp 
measure } in. wide and 13 in. long, how many stamps would it 
take to cover the walls of the room? After covering many 


pages of foolscap with figures, he camo to the conclusion that 


it would require 1°32167 postage stamps, the 
number being given to 20 places of decimals. The difficulty 
with which the examiners were faced was whether a man so 
extremely good in classics, but who was capable of sending in 
such an arithmetical answer should be allowed to pass. Prof. 
PERRY was of the opinion that such faith in mathematics 
was rare and was descrving of reward. 

Prof. PERRY'S views upon the teaching of mathematics have 
often been expressed before, but we think that to some extent 
they have changed. We have always been afraid that he was 
attempting to produce an infant prodigy. However, it seems 
that he is now more intent, not so much upon extending the 
mathematical programme, but upon knocking out the useless 
parts of it, and thereby making it possible for a student to 
reach the useful, and, at the same time, higher branches of 
mathematics more rapidly. Bo long as this can be done, he will 
certainly have the support of all engineers. Most of us who have 
gone in for mathematics at all extensively havefelt the weariness 
of surds, scales of notation, simultaneous equations, spherical 
trigonometry and the like. But henceforth the elementary 
calculus and easy differential equations are to be school exercises, 
and permutations, combinations and probability are to be post- 
graduate studies. If certain parts could be taken for granted, 


so that the useful and the fundamental might be taken up 


more readily and more thoroughly, it would certainly be a 
great advantage to the average student. The continual study 
of those parts of mathematics leading to “tricky” examples is of 
very little use to the engineer, and only serves to make the 
student who is not highly mathematical dislike the whole 
subject. This style of teaching probably accounts for the 
fact, mentioned by Prof. Perry, that the 1,000 wranglers 
who are teaching mathematics in this country never do any 
original work, probably because they are “stale.” They have 
spent their time on tricky examples, since an order of merit 
was impossible otherwise, and they have had enough of it. 
There is, however, one point to which we should like to 
refer with a word of caution. Possibly Prof. PERRY may 
get all he wants into the heads of junior students so far as 
a knowledge of comparatively advanced mathomatics is con- 
cerned, including an idea of the infinitesimal calculus at the age 
of 14, if the methods adopted are very carefully selected ; 
but we think that great care will have to be taken that 
too much is not compressed into too short a time. The 
average brain is not capable of working satisfactorily above 
a certain speed, and a great deal of good usually results by allow- 
ing a subject to sink, as it were, into tho brain. What 
the exact process is we do not profess to say. Possibly it is 
a working of the subconscious mind, resulting in a more 
thorough grasp of a subject; but, whatever it may be, the 
reason why many students do not get a proper appreciation of 
the teaching that is given them is that they have insufficient 
time to think it over. It is a common experience that in ex- 
aminations there occur to the mind all sorts of difficulties upon 
the questions set, although these very points may have seemed 
quite clear before. If more time had been given, and if the time 
had been occupied with more useful, and less useless, matter, 


these difficulties would probably have been settled satisfactorily: 


by the student during the ordinary course of instruction. 


REVIEWS. is 


(Copies of the undermentioned works cau be had from Ths Bilectrician Office, r 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 
ao 


The Theory of the Steam Turbine. By Avex. Juve. (London : 
C. Griffin & Co.) 15s 


Although this book is called the theory of steam turbines, it 
really gives more practical and useful information than any of 
the other volumes we have seen on the subject. At least so far as 
books written in English are concerned, it seems by along way 
the best that has yet been published. The diagrams are excellent; 
many of them are devoted to important details of construction, 
and a still larger number are graphical tables of physical results 
arranged so as to facilitato the calculations necessary in design- 
ing turbines. The large-sized plates at the end of the book 
give diagrams of novel character, and that entitled Tempera- 
ture-entropy Chart for Superheated Steam" will be found 
specially useful. 

After a very short chapter explaining the fundamental 
dynamic ideas involved in turbine theory, there is another, 
commendably short, giving an historical account of the early 
growth of turbine construction. Then comes a narration of 
the experimental investigations that have been made on the 
outflow velocity of steam, and these include some distinctly 
interesting work by the author himself. The fourth chapter 
contains a somewhat too much elaborated classification of 
turbines into types and sub-types, which are found in prac- 
tice to merge into and overlap each other. The diagrams 
of velocity and pressure variation which are used to exemplify 
and differentiate these types are, however, distinctly instruc- 
tive and suggestive. In fact, this kind of diagram is the only 
clear way in which the engineer and designer can set up before 
his mind’s eye a useful and practical conception of the object 
he is aiming at. Whether, and in what degree, he succeeds 
in attaining the object aimed at can only be determined by an 
actual tost of the turbine. In this part of the book wo find 
photographs of the erosiveaction of the flow of steam on the vanes. 
In general a small amount of water in the steam quadruples 
the erosive effect of thoroughly dry steam; but a contrary 
effect is noted with some kinds of bronze, After describing 
the construction of the leading turbines on the market, 
several chapters are devoted to the calculation of the efficiency 
of the various types. The methods employed are rational, 
although often only roughly approximative, as, indeed, all 
calculations respecting steam turbines necessarily aro in the 
present state of our knowledge. Each method is exemplified 
by numerical illustrations, and these yield interesting tables 
and diagrams of results. Attention is paid to leakage and 
friction effects and other minor, but extremely important, 
practical considerations too often ignored in treatises profess- 
ing to be more scientific. A short chapter gives a fairly full 
account of the various methods adopted in making and fixing 
the blades, another to the specific heat of superheated steam, 
and a longer one to the theory of tho strength of discs 
rotating at high speed. This latter is a matter that has 
fascinated mathematicians very much in recent years, and the 
results of which are, for the most part, quietly ignored by 
manufacturers. One of the most important parts of the 
subject is the governing of steam turbines, but space is wanting 
to allow us to follow the author in this, as also in the cqually 
important subject of steam consumption, both of them dealt 
with at considerable length in the volume before us. 

In giving hearty welcome and approval to this treatise, the 
first, we think, coming from the pen of Mr. A. Jude, we must 
not be understood to yield our entire agreement with every- 
thing he says on so debatable a subject as steam turbine 
action and theory. The virtue of the book is the common 
sense applied to the various difficult questions that arise. The 
mathematical and physical ideas expressed are throughout 
sound and practical, but the mathematical form of expression 
is often very weak, vague and hesitating. An example of this 
kind of fault is the author's habit of giving a perfectly general 


‘equation and then stating that special units are to be used with 


it—for instance, pounds, feet, scconds—although it is really 
equally true for any and every possible combination of units. 
Again, he sometimes applies equations conditioned by the n 
stancy of some element in them to circumstances under whic 
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this constancy is impossible. Nevertheless, considering the 
very rough state in which the theory of steam turbines still 
existe, as applicable to actual turbine constructions—a simpli- 
fied theory for ideal turbines impossible to construct 1s easy 
enough—the present volume is a grateful advance upon what 
has been hitherto produced. | 
d: 5 piety da^ ARA (Cambridge: At the 
University Press.) 12s. net. | 

The second volume of Mr. Russell's comprehensive treatise 
deals with the theory of various types of alternating current 
machinery, and should prove of great assistance to all engineers 
who realise the value of theory, and who do not despise it as 
useless to “ practical” men. The volume covers a vast amount 
of ground, and contains much information not to be found 
elsewhere without considerable trouble. The author has made 
good use of his extensive knowledge of contemporary technical 
literature, and frequently succeeds in imparting clearness to a 


problem which in the original memoir is treated more or less 


obscurely. 


The first three chapters deal with the theory of alternators 
and the experimental methods of analysing wave-shapes. The 


problems of the calculation of the E.M.F. of an alternator, and 


of the demagnetising effect due to the armature current, are 


‘treated at considerable length, and an excellent account is 


‘given of the important work of C. F. Guilbert on armature 
reaction. The next four chapters are devoted to synchronous 
motors, phase swinging, parallel running and methods of 
synchronisation. When considering the problem of hunting or 


phase swinging, the author is incidentally led to deal also with 
the torsional vibrations and whirling of shafts. The theory of 
the alternating-current transformer occupies fully four chapters, 
and almost every aspect of this important problem receives 
‘attention. Rather too much space is, perhaps, given to the 
air-core transformer. Next in order of treatment come induc- 
tion motors, to which three chapters are devoted. [We may 
note, in passing, that “foot-pounds” at the right-hand top 
corner of Fig. 161, p. 349, should read pound-feet“; the same 
remark applies to Fig. 173 on p. 377.] These chapters embody 
a good deal of purely practical information on the subject. The 
next chapter deals with single-phase commutator motors ; it is, 
perhaps, the least satisfactory and most disappointing chapter in 
the whole work. The technical journals have, during the last two 
years, been filled with contributions on the theory and perform- 
‘ance of commutator motors, especially with regard tothe sparking 
difficulty and the devices available for coping with it. One 
cannot, therefore, help regarding the meagre 17 pages which 
the author devotes to this subject as somewhat unsatisfactory, 
and hardly in keeping with the high ctandard maintained 
throughout the bulk of the work ; especially in view of the 
fact that the sparking difficulty is hardly dealt with at all. In 
the next chapter the author considers the theory of rotary 
converters, while the concluding chapter contains a sketch of 
the theory of power transmission. | | 
Although by reason of its decidedly mathematical nature 
the work is one which will appeal to the specialist rather than 
the average engineer, by all who are able to follow the mathe- 
matical methods employed by the author іб will be highly 
‘prized as a valuable addition to our technical literature. 


Air Compressors and Blowing Engines. By Caas. Н. Inxes. 
(Manchester: The Technical Publishing Co.) 4s. 6d. net. 


The earlier chapters of this work, which is reprinted from a 
series of articles in the Practical Engineer, deal with the general 
principles underlying the construction and working of air- 
compressing and blowing machinery; A fully illustrated 
description of a number of forms of blowing engine for blast 
furnaces and Bessemer converters follows, and the second half 
treats in a similar way of air compressors for higher pressures, 
a large number of types being described. Electric driving is 
only mentioned incidentally in connection with some of the very 
compact forms of compressor which have been specially designed 
for coupling up directly to motora of moderate speed. The 
classification adopted is principally based on the method by 
which the valves are actuated, and the types selected cover a 


great variety of machines both with automatic and mechanically 
operated valves. 


ating Currents. Vol. II. 


LARGE GAS POWER PLANTS. 


BY C. E. DOUGLAS. 


Summary.—The author in this Paper shows that large gas plants are 
both reliable and economical. He als» describes briefly the two chief 
methods of obtaining producer gas, and concludes by giving the costs 
obtained in some recent installations. 


In the present Paper I wish to bring forward the following points 
for consideration and criticism :— 

1. Some arguments for the installation of gas-power plant. 

2. A general description of typical plants. 

8. Some actual results of operation. 

1. The three principal prime movers available in this country for 
powers of 200 B.. p. and over are the reciprocating steam engine, 
the gas engine and the steam turbine. I think that even ths most 
sanguine of gas-engine builders prefers to limit the maximum size 
of his unit to about 1,500 B. H. p., although larger units are in operation. 
Except in the case of large power supply companies, city corpora. 
tions and a few isolated instances of large manufacturing works, the 
ordinary industrial unit ranges from, say, 200 B H. p. to 1,500 s.t», 
and, therefore, it is with the suitability or otherwise of gas plant for 
such installations that I propose to deal. | | 

I think you will agree that the most weighty consideration which 
determines the adoption of one or other form of prime mover is 
reliability, combined with low cost of operation. The gas engine is 
the one which best meets this demand. The critic will at onc 
raise the question of reliability, but what I wish to endeavour to 
prove is that for industrial purposes the gas engine, along with its 
supply plant, is at least sufficiently reliable to warrant a much er- 
tended sphere of operation, and that it can be operated with greater 
economy than any other form of power plant, at least, within the 
limits stated. О, 

It is an unfortunate but incontrovertible fact that the majority at 

ower producers and users in this country are of opinion that the 
b gas engine is still in an experimental state, and that 1t 
may not be seriously considered as a reliable prime mover. the 
fact that on the Continent of Europe, outside the British Isles, lag 
gas engines aggregating litcrally hundreds of thousands of hors- 
power are installed and in constant daily use, seems to leave the 
majority of British power users unmoved. It is erfectly true thst 
a large majority of big gas engines on the Continent are wor n 
on waste gases from blast furnaces, but this is simply a matter? 
local conditions and convenience, and there is no proof of the 
assumption that в large engine is more reliable working with blast 
furnace rather than with producer gas. If successful and far-seeing 
firms like Krupp, who had one gas power station of some 12,000 B.E ғ. 
in constant operation, decided only a year ago to instal two further 
units of 1,600в.н.р., and like the Gutehoffnungshütte, who have 
year by year increased their gas engine plant to some 10,000 pe 
capacity; and if other large manufacturing concerns have doue 
likewise, I submit that the case for the reliability of the gas eng 
is proved. I maintain that the installation of large gas engin "e 
plant has definitely passed out of the experimental into i 
mercially profitable stage, and there sre numerous and aut 915 
cases of large gas engines operating night and day continuously : id 
long periods, with absolutely the same degree of steadiness 
reliability as a steam engine. 

Turning to the question of economy is, we 
sufficient to consider merely the usual station or working com: 


must also take into account inte: est and depreciation ir cap 


outlay, because in most cases of large gas poWer sation 
somewhat greater than the outlay involved by a new зө е 
of equal capacity. Taking works costs alone, and assure, 1m. 
have proved the reliability of the gas plant, the items for ж 
ning stores, repaiis and maintenance differ little in the two gine 
on the other hand even the most inveterate critic of the gas p 
cannot deny its marked superiority as a heat engine over t 15 i 
engine. This means a substantial diminution of tho aviog 
item in works costs—1.e., the fuel bill. There is а further eiit 
in that the stand-by losses in the case of gas are roally very 
less than in the case of steam; this has been proved over УЯ oi 
again. A gas producer only requires about one-twents vet 
fuel that is necessary in the steam boiler for banking 
night or during periods of light load. It is frequently SPP pared 
the heat efficiency of the gas engine on low loads 18 bad P ads. | 
with the heat efficiency of the steam engine under similar 0 gris on 
have had some curves (sce Fig.) made showing the con eins 
between the two, the figures in each case being 0 even 9 
results and not on assumption, . eciabl 
low loads the fuel consumption of the gas plant 15 app two 
lower than that of the steam plant. | 


factors making for economy with дав: first, the actu ar 
consumpti-n per unit generated on continuous load (whether 
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otherwise), and the substantial reduction in stand-by losses, admit - 
en large, though generally difficult to determine with accuracy. 

The author includes a table of 10 large municipal stations, 
showing that the fuel alone amounted to half the total working 
costs, and it is that item that can be substantially reduced with 
gas plant. Ке 

As to capital cost, in the evidence before the Royal Commission 
on coal supplies, it was stated that the complete large power gas 
installation might cost some 10 per cent. more than a complete and 
highly efficient steam plant of equal capacity, and I do not see that 
this estimate, which was based at the time on actual installation 
figures, should be exceeded. As a matter of fact I have authentic 
figures from which it appears that the total cost of some gas engine 
installations is actually Jess than that of steam plant. 

2. For large powers it is only in rare cases of special convenience 
that town’s gas can be used, on account of the relatively high cost of 
the same compared with producer gas; the former would require 
to be delivered to the consumer at a figure well below 1s. per 
1,000 cubic ft. to compare with the cost of the latter. There are 
now many excellent producers, or generators as they are sometimes 


called, which will efficiently gasify and cleanse the coal, whether of 


the bituminous or anthracite kinds. Some of the coals are ex- 
ceedingly soft, with the result that much tar is produced, and extra 
cleaning plant must be installed to cope with it. Caking or coking 
coal is inadmissible, because, though its gas-producing qualities may 
be as good as those of non-caking coal, it is physically impossible to 
work it, as the coal forms a sticky mass which chokes the producer. 


Pounds of Coal per Kilowatt-hour, 
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Coke is also, in Y cases, applicable for producer purposes, but 
modern gas-works coke is often insufficient y carbonised, with the 
result that as much tar is produced as though soft bituminous coal 
were used. Anthracite is an ideal fuel to use, but its cost enerally 
precludes its use, except for small plant. The amount of tar pro- 
duced, and consequently the extent and cost of the gas-purifying 
plant required, is a minimum. On the Continent of Europe, and 
also in America, briquettes, lignite, peat, wood and charcoal are all 
employed successfully ; and in most of our Colonies, as well as in the far 
Continents, coal suitable for producer purposes is now being worked. 
Producers are classified according to whether the air and steam re- 
quired for the formation of the gas are drawn through the bed of the 
fuel by the action of the engine, or whether they are forced through by 
an independent blower ; thus we get the suction and the pressure 
producer respectively. Suction producers are most used on the Conti- 
nent, but in pressure producers this country has the finest examples. 
I frequently hear “ suction” gas referred to as something different 
from "producer" gas; it is not different, except, it may be, in the 
variation of its constituents within narrow limits. A point to be 
borne in mind is that in suction producers bituminous coal has not 
yet been used with much success. Anthracite, lignite, good coke 
and similar fuels may be used with freedom in such generators, 
which so far have rarely been built in units of over 400 B.H.P.; for 
bituminous coal, pressure plants are available and in constant use in 
units up to 2,000 B. H. P. capacity. — 

The water consumption of gas plants is much less than that of 
steam plants. The amounts vary considerably, and the author quotes 
some figures showing that the ratio is 15 to 54. With regard to the 
Works cost, in items of wages, stores, repairs and maintenance, the 
м plant and engine do not involve any more skill or more atten- 

ants than steam plant, especially when all auxiliaries are taken into 


account. Asa matter of fact there is nothing to choose between 


the items of wages and running stores for the two plante, and while 
it is certain that, in the earlier days of large gas engines, whatever 
the type, the repairs and maintenance account was exceptionally 
high, it is equally certain that this item is now but little, if any 
higher than 1n the case of the steam engine. As regards the pro 
ducers, I think this item is undoubtedly much less than for boilers 
so that in the long run the balance is even between the two. 


The suction producer is certainly by far the cheapest to instal, 


consisting, as it usually does, of three elements only —the producer 
proper, generally containing the boiler or vaporiser, into which a 
small quantity of water is fed, and from which it is taken as steam 
to the fire-grate ; the coke scrubber, used for cooling the gas and 


taking out the heavier dirt and tarry matter; and the sawdust 


cleaner for effecting final purification. This description is common 
to all suction producers except that the elements may be arranged 


somewhat differently. 

The pressure producer for bituminous coal is a more expensive 
generator to instal on account of the large proportion of volatile 
hydrocarbon which is distilled from the coal as tar, and must be 
removed if the engine is to run satisfactorily. The presence of 
tar in the gas is not only prejudicial because it clogs up the 
cleaning plant, as well as the internal valve mechanism and other 
parts, but also because of the trouble whioh arises if particles of 
tar get lodged inside the cylinder. They incline to remain incan- 
descent and ignite the incoming mixture at the wrong time, and 
also form an exceedingly hard carbonised scale, which tends to wear 
both cylinder and piston. Sulphur in the gas is most detrimental ; 
it does not occur to any extent, as a rule, but if it does, and water 
be present, there is always risk of corrosion. Somecokes and some 
Continental anthracites have this objectionable quality, but generally 
speaking it does not often occur in British coal. 

As regards starting large gas engines, the most satisfactory and 
reliable method is by means of compressed air, which can be easily 
produced and stored by and in а small auxiliary plant. This method 
18 во thoroughly satisfactory that its success entirely justifies the 
small additional expense of installation. 

8. The author concludes by giving the results obtained at a num- 
ber of works where ga: plants have been installed, the figures 
varying from 1°3 Ib. to 1:9 tb. of coal per kilowatt hour. 


DISCUSSION. 

The CHAIRMAN (рг. E. Hopkinson), in opening the discussion, said 
that the value of the Paper consisted largely in the fact that it was com- 
piled by Mr. Douglas from the results of his own experience gained 
over а considerable period of time. In dwelling so much on the success 
achieved by German manufacturers, he had hardly been quite fair to the 
manufacturers here. The Continental experience had been chiefly with 
engines us blast furnace gas, but he saw no reason why the same 
success should not be obtained with producer gas in this country, although 
undoubtedly the difficulties were somewhat greater. Blast furnace gas 
had a lower calorific value, and the impurities (mostly dust) were easily 
got rid of. Producer gas contained tar, which was much more difficult 
to eliminate, and some of the earlier troubles were due to this being 
insufficiently realised. British manufacturers had now overcome these 
difficulties, and producer gas plant was no longer an experiment, but a 
commercial success, both from the users as well as the manufacturers point 
ot view. Only three years ago he had to report to the Royal Commission, after 
going most carefully into the figures available, that he did not think 
the consumption of coal could be reduced below 2°081Ь, per kilowatt- 
hour. Now after only three years, Mr. Douglas gave 1:8 Ib. for the instal- 
lation at Rowntree's. This showed the great progress made. On the 
subject of “ stand-by” losses his own experience was that in a plant of 
about 2,000 н.р. consuming about 1 ton per hour, the stand-by losses 
amounted to about 40 Ib. per hout—i.e., one-fiftieth. Mr. Douglas had not 
referred in his Paper to the loss due to heat in the exhaust gases, amount- 
iug to, say, 40 per cent. Of this at least one-half can be recovered by 
raising steam in boilers. If this were taken advantage ot, the gain in 
favour of the gas engine would be much greater than that claimed by 
Mr. Douglas. 

Mr. SEATON said that the large steam turbine for, say, 1,500 H. 7 
easily held its own, and competition was hardly serious above 750 н.р. 
On the question of reliability it was most difficult to get satisfactory in- 
formation. Hehad not been much impressed with big gas engines made 
in this country. The back firing had been such that he had felt quite 
sorry for the connecting rods. Could Mr. Douglas give any information 
as to the position of the Mond gas distribution scheme ? . 

Mr. TAITE remarked that Mr. Douglas had given them figures which 
would seem io put the steam engine out of the running for the cheap 
production of power, but the stations considered were all old stations, 
showing obsolescence in various forms, many, with small engines still E 
use. In the new station at Leeds the cost of fuel was опу 0:104. be y 
the capital charges in eleotric light stations were bigger than all 805 of gi 
charges put together—14d.[to;1-5d., according to the load factor. Gas plan 
was more expensive than steam plant, and the capital пре г 8 
sequently heavier, and this was of more importance than 6 е a M : 
He had recently gone most carefully into estimates for a 6,000 MA : NR 
The estimates for costs were 0:374d. for the gas plant and 0°379d. e 
steam, of which the running costs were 10 per cent. in both cases. e 

ital i for the gas plant (three sets), including 

capital ехрепйнаго plant, and £94,000 with ateam turbines, The load 
i ant, an А : 

lictor was 28:5 pis ont. With & lower load factor the capital charges 
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would have made a still better showing in favour of steam. Big. gas 
engines had made progress on the Continent because coal was expensive, 
labour cheap and the waste gases were at hand. There were very few 
Btations where complete gas plant had been installed. The waste gases 
were nearly always previously available. . 

` Mr. PORTER said he knew of at least half a dozen gas engines of 
2,200 H.P., and it was quite as easy to have 4,000 m.r.. The turning 
moment was по difficulty, and he had seen two. 1, 400 H. p. and one 700 K. x. 
gas-driven alternators running in parallel with steam plant. 

Mr. COOPER drew attention to the асі that the curves given showed 
comparative coal consumptions instead of the actual costs. Also that 
with gas the wnter used was not recoverable, while with steam plant they 
got most of it back. 

The CHAIRMAN of the Hebden Bridge Electricity Committee stated 
that gas plants were comparatively new apparatus and liable to great 
improvement. They were now getting the same results from Scotch 
anthracite at 20s. a ton as they had previously obtained from Welsh 
anthracite at 26s., and their costs were now 0-2 instead of 0:23. With 
reference to the question of tar, he thought that the next step would be 
to gasify it, not toextract it. If this improvement were made local coals 
could be used, and a saving of 50 per cent. in the fuel bill effected. 

Mr.. DOUGLAS, in reply, said that the reliability of gas plant was 
rapidly being recognised. The Mond gas plant was not progressing in 
the way that had been “р; He recognised the difficulty as to 
capital charges, but with publio supply stations these were much higher 
than in private generating stations. No doubt the deirability of using 
blast-furnace gas had given a great impulse to the industry on the Con. 
tinent. It was difficult to compare coal costs owing to varying coal prices, 
but easy with fuel corísumptions. He knew of engines driving alternators 
in parallel for the last four years that were sti running. There was 
great ‘divergence of opinion as to the possibility of breaking up tar 
Пеш: the Duff-Whitfield producer claimed to do this in а satisfac- 

ry way. | 


Mr. A. P. TROTTER said Mr. Paterson referted to the Hefner unit as 
the official standard of light in Germany. This was hardly correct and, 
ав a matter of fact, it had given way to a large extent to the pentane 
standard. As to the practice in this country, the pentane standard wa; 
an official standard, and only legal in the sense that it had been adopted 
officially for testing London gas. A flame standard did not appeal to 
electrical men, but it was an excellent thing for testing gas, although it 
was felt that for electrieal work something better was wanted. An 
imnrense amount of work had been done on the flame standard, and hé 
considered the Hefner standard was entitled to a good deal more respect 
than had been paid to it. It was an extremely cheap thing, and could be 
almost carried in the pocket. 

Mr. W. R. COOPER drew attention to the fact that a change in the 
oxygen of the air might account for a part of the effect on the pentane 
standard ascribed to carbon dioxide. According to Liebenthal, as men- 
tioned by the author, a change of one part of carbon dioxide in 1,000 
parta of air made a difference of 0-7 per cent. in the light, and according 
to Liebenthal’s calculation a similar change in the oxygen might cause 
a change of 0:4 per cent. in the light. Possibly the effects were so far 
dependent as to be jointly expressible in terms of the catbon dioxide, but 
apparently the change in oxygen could not be neglected. The effect 
might be divided into two parts—namely, (1) the effect of the air which 
mixes with the pentane to supply the burning mixture, and (2) the effect 
of the air on the flame ag the atmosphere in which it burns. He would 
like to know if these effects had been separated. It would be easy to 
eliminate the first. With regard to life tests he thought it a pity that 
some test could not be devised which really tested the lamp instead of 
the filament. The consumer used the lamp at nominal pressure, not at 
a nominal efficiency, | 

_ Mr. C. D. ҺЕ MAISTRE said Mr, Paterson's Paper showed the ineffi. 
ciency of the high voltage lamp. As to the light standard it would be to 
the advantage of the whole industry that there should be at least one 
standard and not dozens. He thought that periodic tests, as shown in 
Mr. Paterson’s Paper, would be likely to keep the lamp makers up to the 
scratch and result in benefit to the users of the lamps. One of the lamp 
makers had referred to American practice as compared with English 
practice, and expressed the hope that English practice might be brought 
into line with the American, but until consistency in pressure in this 
country was assured, he thought this was impossible. More attention 
should be paid by the supply companies to the question of non-variation 
of pressure. In a Paper read before the St. Louis Congress in 1904 
mention was made of the American pressure regulations, which limited 
this variation to T and - 24 per cent. A Paper by one of the lamp 
manufacturers would be interesting, as the supply station engineers 
had said that they were in their handa. 

Mr. C. WILSON said they were content to leave the laboratories to the 
professore themselves. What the lamp manufacturers had to do was to 
come down to hard facts, not theories, and to supply the actual needs of 
the lamp user. Supply companies should be supervised more olosely, 
and when consistant voltage was secured lamps of equal quality could be 
supplied in quantity. What the lamp maker had to do at the present 
time was not to supply a 200 volt lamp, although ordered as such. They had 
to find out the actual pressure of the particular district to which the lamps 
were going and supply a lamp suitable to that particular voltage, which 
would range anywhere between 217 and 230. Why should they be blamed, 
therefore, if one of these lamps on an actual 200 volt circuit should show 
& low candle-power. Mr. Paterson had said that the manufacturers did 
not properly grade their lamps, but the manufacturers had to make lamps 
for actual commercial circuits, not for theoretical circuits. The obvious 
remedy was to grade the voltage, and if you could not grade the central 
station supply then you must grade your own circuit. He did not think 
the American lamps any better than the English, considering that the 
English lamp manufacturer had to work anior adverse circumstances. 
Tests on lamps bought promiscuously in the open market were obviously 
unfair to the makers. He gave the following figures showing the effect of 
over and under running in the case of a 200.volt 16 c.p. lamp. 


—8—— . V —————Ó 


INVESTIGATIONS ON LIGHT STANDARDS AND THE 
PRESENT CONDITION OF. THE. HIGH VOLTAGE 
GLOW LAMP. - | 

(Concluded from page 642.) 


DISCUSSION. . 
Prof. W. E. AYRTON took exception to a statement which occurred 


required when buying lamps." What was really necessary to know in 
estimating the relative value of glow lamps was the useful life and the 


doing, the power consumed by the lamp was inoreaged by 4 watt per candle 
or 8 watts for the lamp, then—even at 3d. per unit—2s. would be spent 


Watts. Life in Volts. Candle- Watts. bar in 


200 160 65% 8000 
J 8 
Mr. WIGHAM said that in his district they had adopted a method of 
distributing lamps to the consumers, and by the effect of a certain 
number of hours of use they were able to select the most suitable lamp for 
their circuits. There was undoubtedly a great variation in candle-power 
in lamps from the same makers, and in some cases there was an andue 
percentage of filaments which broke after a short life, many breaking down 
at less than 200 hours burning. He thought some endeavour should be 
made to bring the lamp manufacturers more up to the scratch. h 
Mr. Е. HARRISON asked in a written communication whether 1 1 
lamps referred to as bought over the counter for trial were flashe 
filaments and by what means the lamps were exhausted. By knocking o 
the pip of the lamp fand smelling it one could tell whether hea 


cM: inquiry to 1 тү ean under which the London үл ' ee | EE E 
supply companies e allowed to change over from 100 volts | ^ : . | | . T 
to a declared pressure of 200 volts. The igt thought at the ins | a 6 00 | 204 180 | 997 530 
tme that in the course of a few years the 200 volt lamp would 184 90 532 4.000 | 208 192 | 70:5 410 
eme good as the 100 volt lamp was. He had urged very strongly 1886 96 ' 5t7 3.500 208 202 722 360 
e 5 ddon County. Council, which body he was then advising, 188 102 ' 5623 3,100 2.0 21:5 73:9 295 
со, о consent io any compulsory change being allowed which did not 19) 11:0 57-8 2.650 | 212 230 757 230 
ta ч gs account the possible inferiority of the 200 volt lamp compared 192 12:0 593 2250 214 215 775 185 
50 i г T volt lamp. This recommendation was embodied in the 191 1230 | 609 1750 | 216 26°0 193 160 
рор Trade regulations subsequently produced, and the effect of this 196 14.0 025 1440 218 27˙5 813 130 
Was that if the 200 volt lamp took more energy the electric light company 150 64. En ‘ 0 83:2 n5 
who required the change over would have to reimburse the user for his 198 3 20 ыо ien 2 | 


loss. This was made clear at the time, but does not appear to have been 
realised by the public. As to the new metallic filament lamps taking 
100 volts, a point had arisen in the discussion on Mr. Swinburne's Paper 
as to the use of carbide of silicon, and an experiment had been shown 
by Dr. Harker tending to prove that carbide of silicon would fuss too 
easily to make a successful filament for a glow lamp, because the silicon 
burned into a vapour in an arc. Asa matter of fact, however, carbide 
of silicon lamps had been made which appeared to give extremely good 
results, and Dr. Harker's argument would appear to be fallacious. The 
objection to carbide of silicon lamps appeared to be that there was a 
certain amount of difficulty in turning them out in large numbers of 
exactly the same quality. Experiments were, however, still being carried 
on, and it was hoped that in carbide of silicon filaments they would have 
as good а lamp as any obtained by using metallic filaments. 
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phospborns had been used to complete exbaustion, as is a common 
practice. 

Mr. IRWIN HOWELL (communicated): With reference to the state- 
ment containcd in Mr. Patereon’s most interesting Paper regard- 
ing & shortened life test of glow lamps by running them at some other 
efficiency then their standard efficiency, he would say that it was the 
standard practice of his company (the British Thomson-Houston Co.) 
and of the General Electric Co., of America, and he believed of some of the 
Continental lamp factories, to burn lamps on life tests so that results 
might be obtained in approximately 50 hours and upwards. The curve 
# 1own in Fig. 6 was based on the law of the variation of life with efficiency, 
4nd as well.known laws ezisted showing the variation of candle.power 
with change of voltage, amperes, &o., the average variation of life and 
гена ра candle might be calculated within limitsof commercial accuracy. 
He believed the law of variation of life due to change in candle-power was 
the same for all types of ordinary carbon laments, whether flashed or 
unflashed, and he had yet to see reliable data disproving this statement. 
He believed the original law of this curve (the life varied inversely as the 
candle-power 8:65) was determined by Mr. John W. Howell, of the General 
Electric Co. of America, in 1883, and had been re-determined several 
times since that date, and the elaborate and exhaustive tests fhat had 
been carried out from time to time seemed to confirm the accuracy of the 
original ‘exponent. This meant that a 16c.p. lamp of any voltage or 
efficiency, having & life of unity, would have a life of 12 55 if burned at 
8 c.p. and a life of 0:08 if burned at 32c.p. With reference to this law 
applying to the different makes of filaments at present.in use for high- 
voltage lamps, he hoped in the near future to be able to present before 
the Institution a series of tests which he believed would prove his state- 
ments. | 

Mr. A. VERNON HARCOURT (communicated): The knowledge that 
atmospheric conditions had important influences on the candlo-power 
of flame standards was not quite recent. It must have been present 
to the minds of &ll who had thought out and arranged these standards, 
though an accurate determination of the correction to be applied for 
such atmospheric variations as were material was no easy task. For 
the approximate measurement of the light of flames such as that of an 
oil lamp or gas burner, the probability that the standard flame and 
that whose light it was used to measure would be affected alike was 
sufficient to make the correction of each unnecessary. When, how- 
ever, a flame standard was to be used for standardisipng glow lamps 
the corrections to be applied must be determined, and Dr. Liebenthal 
and Mr. Paterson bad not, he thought, discovered an error, but dono 
an essential service which few had so good means of doing in making 
there determinations. In 1885 he, the writer, bad examined the influence 
upon the one-candle standard, which he had proposed, of variations in 
atmospheric pressure, by ccmparing it with а small glow lamp. He found 
that ihe pentane flame, which gave a light of one candle when its height 
was 68:5 mm. and the atmospheric pressure was 760 mm., must be raised 
or lowered in inverse proportion to the rise and fall of the barometer for 
its light to be constant. His experiments upon the influence of atmo- 
spheric moisture began earlier, in 1879. He had then no glow lamp for 
measurement and only compared the light given by a stored sample of 
coal gas, йр from a London argand in a bor photometer when the 
air was dried and undried. With trays of quicklime placed beneath the 
opening at the bottom of the box, the light was 16:6 candles ; the trays 
of lime were removed, the light was 15 9 candlee. On another day the 

was tested and the yield of light was 16:2 candles; the trays were 
hen filled with warm water, light 15:4 candles; the trays were removed, 
light 15-85 candles. Many such observations were made, but the attempts 
to measure the humidity with wet and dry bulb thermometers were un- 
satisfactory. It was certainly very difficult to treat the air in any way 
without interfering with its free flow, and thus affecting the light of the 
burner, He agreed with Mr. Paterson that it was best to wait for natural 
variations, There was another 5 condition not named by Mr. 
Paterson, whose effect be hoped Mr. Paterson would investigate —viz., 
temperature. By the variation of this condition the flame standard and 
the glow lamp were both, however, unequally affected. A 10 candle gas 
lamp was placed in the centre of a cylinder, 18 in. in diameter aud 
20 in. in height, within which was a long coil of metal pipe through which 
hot or cold water could be run, lined inside with black cloth, an 8 in. 
opening in its lid gave free passage tothe air. The small lateral openings 
served for the light going to the photometer and for observation of the 
flame. At temperatures 36, 82, 29 and 40 deg. the light was 10-6, 10-4, 
10-8 and 10:2 candles. The temperature of the flame was far removed 
from the temperature of the air, but the principle of tbe hot blast came 
in and[particles of carbon were measurably brighter at, say, 1,510 deg. 
than at 1,500 deg. That the glass envelope of a glow lamp was hotter 
cn & warm day was certain. The exchange of heat between it 
and the filament through a nearly vacuous space, shown by the 
warmth which the glass maintained, though continually cooled 
by the air round it, must be much slower than when it was due 
to the free and rapid access of air toa flame. Was the effect of the tem- 
peratare of the air round on the light of a glow lamp measurable or not? 
If the answer was not already known it could easily be obtained by ex- 
periment. Since, when the air was warmer the proportion of steam in it 
was greater, and since the light of a flame was increased by warmth and 
diminished by a greater proportion of steam, these simultaneous varia- 
tions must to some extent balance one another. But that which was 
needed and which had already been partly supplied by Mr. Paterson was 
8 formula for correcting the photometric results obtained on comparing & 
glow lamp with a particular flame standard, by which correction might 
be made for the variations of pressure, temperature and moisture as the 
observed volume of a gas measured over water was now corrected. — - 

Mr. C. С. PATERSON, in reply, said that most of the points raised in 
the discussion must be left to be answered in a communication to the 
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Institution Journal, One point which several speakers had raised was 
that the lamps should be tested under the actual conditions under which 
they were used. He could not agree with this suggestion. What the 
consumer wanted to know was not exactly the life of the lamps, but 
whether the lamps he was buying were of high-grade quality. lamp 
that would run well on a test circuit would also run well on the ordinary 
working circuit. If lamps were not to be tested in regard to their marked 
voltage it was obviously impossible to specify anything with regard to 
their behaviour. If by a test one was able to show that certain lamps 
were of high-grade quality, as a general rule these lamps would be found 
to give good results when run under ordinary conditions. It was not 
possible in any other way to specify what а lamp should do. By testing 


lamps in a batch under test conditions definite results were obtained 
which were quite comparable, 


SUCTION-PRODUCER PLANT.* 
BY A. E. PORTE. 


DISCUSSION. 


Mr. T. TOMLINSON, in opening the discussion, said that there were 
three means of producing combustible gases from incandescent carbon : 
(а) By the supply of insufficient air for complete combustion —a continuous 


process ; (^) by the alternate supply of sufficient air for combustion, and 
steam to be broken up ү incandescentcarbon—a discontinuous process; 
(c) the combination of 


c th by the supply of air and steam in fixed propor- 
tions—the continuous system due to Mr. Dowson and that treated of in 


the Paper. It was well to recall tbe two former systems because they 
made it clear that the problem of efficient gas production, on the 
latter system, was & matter of the proper adjastment of the relative 
proportions of air and steam. From his own practical experience 
with such plants he was disposed to think it of vital importance 
that the supply of steam should be arranged for as a fixed 
quantity of water fed into the plant at each stroke of the engine, 
and that the device in the Dowson producer of the ring of nozzles was 
the simplest and most mechanical. In connection with the question of 
the small stand-by losses of producer plants, these losses mounted up to 
a considerable percentage in 24 hours, and they should not lose sight of 
the fact that the losses could be reduced by the storage of the gas. He 
had made a calculation for an actual output curve, and found that a pro- 
ducer of the capacity of about one-eighth the full load demand, working 
continuously with storage, would meet the engine demands over the 
whole 24 hours. In this case there would be no stand-by losses. 
It would not be commercially profitable to provide the amount of 
storage required, which, owing to the low calorific value of the 
ё , would be disproportionately large for this ideal working, but un- 

oubtedly a certain amount of storage would pay. Considering the 
particular problem in Ireland (the utilisation of peat for gas production) 
the question of the storage became more important because of the value 
of the residual products and the compgrative ease with which a recovery 
plant could be operated in oon neotion with a comparatively small gas- 
producer plant cperated continuously at a steady load, with ample 
storage. He thought thata gas engine could not be run at full speed, 
unloaded, with one explosion in seven; one in four (giving an efficiency 
of 75 per cent. at fall load) was hisexperience. This affected vitally the 
question of a plant working light and suddenly called upon to take up 
full load, because in the one case the producer could not have less than 
one-fourth of the maximum quantity of air drawn through the fire, while 
in the other case it might have as low as one-seventh. 

Mr. W. TATLOW suggested that the difficulty in connection with the 
sudden increase of load might be met by arranging for an automatic in- 
jection of some fairly volatile bydrocarbon into the expansion box, the 
injection being operated by the governor, upon the speed falling below 
normal. As there was available in Ireland au ample supply of cheap 
anthracite suitable for producer plants, except that it contained sulphur, 
he thought it would be worth while trying if the addition of lime to the 
producer-cooling water might not make it available. As the presence of 
nitrogen in the gas so seriously lowered its calorifio value, it miglit be 
worth while trying if this could be removed by passing tbe gas over an 
oxide of the aluminium group - probably titanium. 

Mr. W. J. U. SOWTER thought the combination of steam and gas 
plant—the former to supply tbe steady demand, the latter the peak load 
would prove economical. 

Mr. PORTE, in reply, said that he had himself made the same sug- 
gestion as to the injection of a hydrocarbon into the expansion box, but 
the makers did not seem to like the idea. He would test the effect of 
lime water to neutralise the sulphur in sulphurous anthracite. . The 
amount of water could, he found, be kept down to 151b. per brake horse- 
power-hour, hut two or three times as much was often used was tefally. 


e 


Milan International Exhibition —At a meeting of the 
committee of the British Commission of this exhibition, held 
on the 11th inst., it was stated that the financial results would 
show a surplus of about £4,000. The success of the British 
exhibitors had been very satisfactory. | 


* Discussion on a paper read at the Dublin Local Section of the In 
stitution of Electrical Engineers (see The Electrician, January 25th). 


F 
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STALLOY. 


It will be remembered that in the discussion on Prof. Epstein's 
paper at the Institution of Electrical Engineers, some particulars 
were given of the interesting steel alloy called Stalloy," which is 
made by Messrs. Joseph Sankey & Sons (Ltd.) Weare now able to 
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BH Curve оғ “ STALLOY,” 


give some further particulars which their representative, Mr. Robert 
Jenkins, of 88, Bishopsgate-street Within, E.C., has kindly put at 


our disposal. 


1 In Figs. 1 and 2 curves are shown whereby the energy losses in 
‘ Stalloy ” are compared with those in “ Lohys,"—the latter being 
their special brand of magnetic irón, which is distinguished by its 


small energy loss, 


The results which have been obtained will be of great interest to 
designers of electrical machinery, for with “ Stalloy " thicker sheets 
may be used and less space wasted in insulation. 

The resistance of the alloy is about four times as great as that of 
the best transformer iron, or about 88 times the resistance of copper. 
This is, of course, of great benefit in reducing eddy current losses, 
As regards the physical qualities of the material, a sample 0:014 in. 
thick gave a tensile strength of 33 tons per square inch, with an 
elongation of 16 per cent. | | 

Fig. 8 gives the B-H curve, from which it will be seen that the 
permeability is high. | 

Although Stalloy " is more expensive than the usual magnetic 
iron, still its use may be justified by the reduction in size, increase in 
output, and improved efficiency which is obtained. 

One of its most valuable properties is the freedom from “ ageing "; 
indeed, & transformer which has been in use for 17 months by a 
prominent North of England Corporation is stated by them to have 
actually smaller magnetising losses now than when originally put 


to work. 
aa 
THE STANDARD CELL.* 


BY F. A. WOLFF AND C. E. WATERS. 


During the past year considerable work has been done at the 
Bureau of Standards to obtain data to serve as the basis of specifica- 
tions for the construction of both Weston and Clark standard cells. 
While much still remains to be done, considerable experimental 
material has been gathered on the accuracy with which it is possible 
to reproduce these standards; the results of this work are submitted 
in abstract; full details will, however, be given shortly in the 
Bulletin of the Bureau of Standards. 

Efforts were first directed to the preparation of mercurous sul- 
phate of uniform electromotive properties for which the following 
methods were employed :— 

1. The electrolytic method, developed in 1904 by one of the 
authors and also independently by Carhart and Hulett. In this 
method the mercurous sulphate is formed at a mercury anode in 
sulphuric acid. Thirty-eight samples were prepared with current 
densities ranging from less than 0:1 to more than 9 amperes per 
square decimetre, while the concentration of the sulphuric acid varied 
from 20 to 400 grammes per litre. | 

The samples were made between 1904 and 1906 and two different 
forms of apparatus were employed. 

2. By the recrystallisation of “ chemically pure samples, pur- 
chased from various manufacturers, from strong sulphuric acid. 

3. By the action of fuming sulphuric acid on mercury. 

4. By the action of sulphuric acid on mercurous nitrate. 

5. By the reduction of mercuric sulphate by mercury. 

6. By the reduction of mercuric sulphate by sulphurous acid. 

7. By the direct action of sulphuric acid, containing a small per- 
centage of nitric acid, on mercury (Lunge reaction). 

8 and 9. Two electrolytic samples obtained from Dr. Hulett. | 

10. By digestion of “ c.p." samples with hot 1: 4 sulphuric acid. 

11. By digesting “ с.р." samples with 1:4 sulphuric acid since 
1904. 

12. Same as 11— other samples. . 

18. By digesting “c p." samples with 1:6 sulphuric acid since 
October, 1905. 

The electromotive properties were tested by setting up at least 
one Clark and one Weston cell for each sample. 

The remaining ingredients were carefull y purified, and when 
different samples of the same material were employed, check cells 
were always set up to test for any variation which might thus be 
produced. 

Between 800 and 400 cells have already been set up. They arc 
all of the H type, hermetically sealed, and are compared under oil 
in specially-constructed electrically-controlled baths in which the 
temperature may Ыз kept constant well within 0'01°С. | 

Cells of the same type were compared at frequent intervals by 
measuring the E. M. F. of each cell in opposition to one selected as а 
comparison standard, so that the results could readily be expressed 
in terms of it or any combination of cells measured. The values 
obtained from day to day generally agree to within a few parts per 
million, and although most of the Weston cells of the bureau are 
seven months old no tendency fora decrease in E.M.F. as observed 
by Hulett has been found. A small number of cells which showed 
high initial values have decreased, but not below the mean of all 
the cells made with electrolytic mercurous sulphate. The same 
remark applies to samples made by the various chemical methods 


employed. 


In addition, the ratio of Clarks to cadmiums was determined from 


time to time, but the small differences observed, amounting to from 
two to three parts in 100,000, and which include errors of tempera- 
i ————_—__—_——— 


* Paper read at the New York meeting of the Am, Phys Soo., 


Deceniber, 1906. Abstract from “/ctrical World. 
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materials used in the construction of standard cells can be obtained 
in an exceedingly pure state, Clark and Weston standard cells are 


"9 
С 


ture measurement and those due to defective insulation of the cells 
in the bath and between the individual coils of the high-resistance 
potentiometer employed, indicate an apparent decrease of the Clarks 
or an increase of the Westons. 

A considerable number of Weston cells recently set up have 
somewhat smaller values of E.M.F. than those first set up, but tho 
difference does not exceed 10 mierovolts. The table below gives 
the results for all the cells set up for studying the influence of 
mercurous sulphate. The differences aro реа in microvolts 


and the mean E.M F. of all the cells made wit electrolytic sulphate 
is taken as a standard of reference. 
Weston cella, Clark cells. 
3 ET N К R Mean No. of | | P 
9 .& No. o ange. No. o nga. eee 
э 8 ; Mioro. : Micro- 
S | Z d cells. Mioerovolts. volta cells. Microvolts. volta: 
| 1 i 
1 38 zx £20 00 51 +20 00 
2 5 5 i+ 1 -26 -12 5 i+ 4 -22 - 9 
3 1 1 —4 — 4 1 — 2 — 2 
4 2 5 — 7 —21 —16 2 0 0 
5 2 2 — 10 -12 —11 2 0 -9 — 4 
6 2 3 |+ 88 — 19 +4 2 + 5 +5 45 
162 5 228 14 10 2 Ty 14 
8 1 2 i+ 34 727 730 8 + 44 428 433 
9 1 9 + 3 -5 —1 8 + 8 +6 47 
10 6 6 4 23 -17 +4 8 + 44 — 1 +18 
11 5 5 1+ 55 + 1 +27 5 + 67 +12 4387 
12 4 4 |+ 80 422 45000 ra 
13 6 6 [+117 +21 | +70 8 +143 +60 +90 


Five additional cells were set up. Values, +43, +85, +23, . 21, 
— 27, Duplicates of four of these fall within the limits +20. The 
average deviation of the electrolytic cells from the mean of all the elec- 
trolytics is +11 mierovolts. 

t Six additional cells were set up. Values, +36, .-23, +22, — 22, 4-33, 
+24. Duplicates of four fall within limits +20. The average |devia- 
tien of the electrolytic cells from the mean of all the electrolytics is 
+10 microvolts. 


Clark and Weston cells have been exchanged with Prof . Hulett 
and very recently with Prof. Carhart and Prof. Guthe. In addition 
four electrolytic Weston cells made at Cornell University by Mr. 
Wold have been compared at the bureau. The results of these com- 
parisons are given below in terms of the means of the bureau cells. 


—— o 


Weston cells. d Clark cells. 


i 


— Mean difference Mean difference 
| Cell. in microvolts. | Сеп, | in microvolte. 
Prof, Hulett........ | As 45 | Hi -15 
N' A2 +27 Hin | + 5 
99 99559528 О, 40 * | oe 
Prof. Carhart ...... No. 5 +1 С, 00 
Xen o. Guam No. 8 + 4 24 rw 
Prof. Guthe........ CI. +25 Al | + 65* 
Mr. Wold.......... No. 24 — 9 v | - 
855 No. 27 - 10 | 
р „ 63„6 0 No. 20 — 24 ! ee 
vu ам No, 21 -15 | 


————— — —— ——M— — ENS — — — — — —-— — 


io Approaching normal valte. 


While the direct comparison of cells made by Prof. Hulett with 
those made at the bureau shows a discrepancy of from 25 to 45 
microvolts, cells made by the authors with sample No. 9 of mer- 
curous sulphate shows that the differences are probably not due to 
a difference between the mercurous sulphate used, but rather to some 
difference in the other materials or to some difference in the speci- 
fications employed. 

Samples of the various materials will, therefore, be exchanzed to 
determine the cause of difference with other investigators in this 
field, and it is contidently expected that as excellent agreement can 
be reached by all when the same specifications are followed as is 
here shown. ! 

A study has also been made on the electromotive differences of 
cadmium sulphate obtained from various makers or made directly 
from the “ c.p." metal. Twenty cells set up with clear and cloudy 
crystals, obtained by the recrystallisation of eight samples from 
acid, neutral and basic solutions, show an average deviation from the 
mean of all of + 9 microvolts and with a range of +28 and -26.. 

Further work is in progress on the remaining materials and on 
other factors which might influence the E. M.F. — that is, the size of 
grain, depth of paste, influence of diffusion, influence of added 
impurities and a careful determination of the temperature coefficients 
will be made. 

The main conclusions to be drawn are that, since samples of 
mercurous sulphate of uniform electromotive properties can be 


— * 


— 


reproducible to within two or three parts in 100,000, that when set 


up with proper materials they reach a permanent value of E. M. F. 


within a few days, and the E. M. F. of the Weston cell can be depended 
on as constant well within the above limits for at least six months. 

Another conclusion that might be drawn is that the standard cell 
has a marked superiority, both in ease and accuracy of reproduction, 
over the silver coulombmeter as a fundamental electrical standard, 
particularly as the results obtainable with the latter can be pre- 
served only by the aid of a standard current balance, or the com- 
bination of a standard resistance and a standard cell, both of which 
must be assumed constant between silver coulombmeter measure- 
ments. 

With materials at hand, and if necessary these could be pro- 
cured by investigators from the various national physical labora- 
tories, a number of cells can very readily be set up in far less time 
than that required for a coulombmeter measurement, and with a 
greater certainty of reproducing the volt than is possible by the 
coulombmeter and standard resistance, both of which are subject 
to error. 

Moreover, the choice of the standard cell and the standard resis- 
tance as fundamental standards is the most logical, as practically 
all voltage and current measurements of precision are made by the 
potentiometer method, and thus directly in terms of the standard 
cell, or the combination of a standard cell and а standard resistance, 


CORRESPONDENCE. 


THIRD-RAIL CONSTRUCTION. 
TO THE EDITOR OF THE ELECTRICIAN, 


Sin: The author of a letter headed as above, and signing him- 
self ** Continuous Current,” favoured us recently with some 
interesting remarks on the above subject, incidentally criticising 
a number of views put forward by myself. I venture in reply 
to say that the new design shown in the article of January 11th 
and now under diecussion is not in universal service. In the 
article above referred to I mention the fact that the Vignoles 
rail has been up to the present almost invariably adopted, 
illustrating and comparing same with the new design which I 
put forward, so I cannot but think that, owing to my design 
being similar to the Vignoles (or American tee rail), your 
correspondent has confounded the two and must have over- 
looked a part of my article, as I there show the new design 
and Vignoles section side by side, so that the difference in 
shape and dimension is clearly shown, and to the best of my 


| knowledge no railway line has this new design in use. 


The suggestion of “Continuous Current” re insulators is, I 
am afraid, hardly suitable for an ordinary railway track. The 


writer has had some rough experience with third-rail insulators 


of various types and conditions, and in the Tramwayand Railway 
World of April, 1906, I gave at some length my views and 
experience with them. Therein I referred to some of the 
troubles encountered, and it is on the strength of this expe- 
rience that I would offer a few reasons why Continuous 
Current's suggestions do not appear to me either practical or 
possible. He suggests a loose shallow metal cap on a porcelain 
insulator, and on which the rail is placed. This arrangement, 
erected with wood protection, when stepped on, would turn 
over sideways, and with the very short lengths at junctions, 
&c., the vibration due to the passing of trains would bo quite 
sufficient to overbalance the rail to one side of cap, and 
eventually cause it to fall over, taking the loose caps with it. 
Presuming the caps to be cemented on to the insulators, this 
trouble would be overcome, but then in the design of the cap 
put forward your correspondent evidently arranged for a 
track-bed which is in perfect condition, as evidenced by the 
ears shown on each side of the cap, which are far too short— 
no allowance whatever being made for the “give " in tho road 
bed. The necessity for this allowance will be easily under- 
stood after watching a train pass over a loose road bed, as 
it will be noted that the sleepers are pressed down into 
the ballast half an inch or more, the insulators being 
carried down with the sleepers (owing to the fact that 
they are fixed to them), thus leaving the third rail dris 
inp ón those particular insulators, which are not at the 


А rap і iodi , etween 
made by a number of different methods, and since the remaining | moment depressed ; thereby a gap is periodically made b 
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the top of the insulator and the rail, and each time a train 
passes, unless the two cars on the cap are long enough to act 
as guides for this up-and-down movement of the third 55 e 
t has 
been found necessary to havo these ears at least 14 in. long to 
overcome this difficulty. The writer is partly in agreement 
with Continuous Current” as to the necessity of additional 
anchoring at feeder connections, but this necessity only arises 
If each 100 yds. of 
the third rail is anchored in the centre as suggested, the move- 
ment from expansion cr contraction at either end of such a 


rail will catch on top of the ears and cause trouble. 


when rails are of. considerable length. 


. F ыж” Bond ` 
Terminal 


Pour Hole for Compound —.. 
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Fic, 1.—Ти:во-валп, CABLE Cox NEC: on. 


length is practically negligible, only amounting to about 2 in. 
with maximum variation of 80 дер. temperature. Then, again, 


it is not possible to have two anchors on one continuous 


length of rail, as something will have to give out owing to the 
force exerted by expanding and contracting metal, which is far 
has been 
tried under the above conditions, and one anchor a ways gives 
уау; hence the reason for only having one anchor, and that 


greater than the anchors will stand. Anchorin 


placed in the middle of a short length (100 yds.) of rail. 


Tho feéder connections referred to by “Continuous Current " 


I think merit his remarks, for out of the large number installed 


— A 
. Side Run ; [op Pieces  — T Nee Gable 
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Crossover Equipped with Side Ran on Pieces 


Crossover Equipped without Side Run on Pieces 
Fic. 2. 


on the North-Eastern Railway, in places and under conditions 
far from favourable, in no instance has any troub‘e been 
experienced. The illustration gives a section through one of 
the feeder connections referred to. There is also an earthen- 
ware hood, used to cover the top and so prevent the possibility 
of anyone getting a shock from the metal cap. The necessity 
for allowing sufficient length of incline at ends of the third rail 
to take and gradually lift the shoe is very important. These 
ramps have to be nicely adapted to enable the shoe (when 
travelling at full speed) to gradually slide on and up to the 
running level of thé third rail. The use of side ramps or 
Incline piece is of considerable importance, for the use of 
these dispenses with gaps in the rail, and means a large saving 


of cable besides giving the additional advantage of smooth 
running. The British Thomson-Houston Co. used these side 
incline pieces to great advantage on the North-Eastern Railway 
work. A fine example of their utility is to be found in the 
complicated track work surrounding New Castle Station. The 
illustration shows two methods of equipping an ordinary cross. 
over, with and without the use of side incline piecos. These 
side inclines are of cast iron and are 15 ft. long, being made in 
three pieces, each of which is accurately shaped to fit the con- 
tour of the third rail : these sections arc then clamped together 
and bolted to rail. : "— | 

It is of the greatest importance to maintain continuous 
contact with shoes ; especially is this so in the case of trains 
leaving stations, in which case, n. to acceleration, heavy 
current is being taken, and intermitted contact caused by gap: 
in the third rail has serious results. | 

At junctions and stations where a large number of inter- 
connecting lines have to be contended with, the use of these 
side run-on pieces reduces to à minimum the gaps in the third 
rail.—Yours, &c., 


Honor Oak Park, S.E., Feb. 11. E. GooLDiNc. 


ALTERNATORS WITH SHUNTED AUXILIARY : 
A EXCITING FIELD. 
TO THE EDITOR OF THE ELECTRICIAN. | 

SIR : A dispute as to priority of invention is generally to be 
avoided, because to the world it does not much matter who 
originates an idea, so long as it is useful aud made widely 
known. For this reason I should be less willing to reply to 
Mr. Heyland's letter were there not special circumstances 
which render silence unjustifiable, "X 

It Mr. Heyland has patented his invention in such a way a 
to try to include all self-exciting alternators, whose exciter 
armatures rotate in a field which is in reality a shunt to, or 
in parallel with, the main alternator field, then it is only fair 
to English manufacturers that the following facts should be 
ma de quite clear :— Sas. tic. Bers е 

1. Self-exciting, self-regulating inductor-alternators designed 
by me upon the principles laid down in my Manchester Paper 
wero made, tested and sold in this country as early as the year 
1905. MU 

2. Though the machine to which Mr. Heyland refers as 
shown in detail in my Paper has two field coils, yet machines 
exactly in accordance with the diagrammatic sketch (see The 
Electrician, February 1, 1907, p. 600, Fig. 6), and using е 
Beld coil only, were mado and tested in the year 1905. The 
exciter armature was in this case a magnetic shunt to the main 
armature. 

3. The whole of the tests published in my Manchester Paper, 
showing the self-regulating properties of the machine 7 
cluding compensation for power factor), were carried out abou 
Christmas, 1905, at the Manchester School of Technology. | 

4. In the machine to which Mr. Heyland refers (see Ti : 
Electrician, February lst, p. 600, Fig. 7) the сопе T 
field coil is larger than the other; the idea in this case 18 : 
cause the path at the end remote from the commutator 18 
as a magnetic shunt. This arrangement (the reverse 0 ж 
usually required) is adopted to compensate for per at 
factor of a circuit having a leading current, upon whic 
type of machine is now being used. The amount of mag 
netic shunting employed is adjusted as explained in ee 
Paper. Of course, in the more ordinary case of compensa Ne 
for lagging currents the commutator-end field coil is 
smaller of the two and in some cases non-existent. a 

The above statements ү the truth of which abun 
evidence exists) incidentally disprove Mr. Heyland's m 
tion that I could have been influenced even unconsciously у 
his ideas, for the first reference I saw to his machine "| E 
December, 1906, about a year after this part of my P T. ғ 
been drawn up. Whether the principles which I have E i g 
made use of are exactly the same as those employed D ok 
Heyland I leave to others to judge; but, in any ni Mee 
to disclaim any intention of belittling Mr. Heyland's in 
ingenious alternative arrangement for securing the sam 
sults. — Yours, &c., WILLIAM CRAMP. 
Manchester, Feb. 9. i 

t 


БЕ i ET. wey 


a FF 


THE ELECTRICIAN, FEBRUARY 15, 1907. 695 


THE THEORY OF FLICKER PHOTOMETERS. 
TO THE EDITOR OF THE ELECTRICIAN. 


-. SIR: I have had an uneasy feeling for some time past that 
my failure to appreciate the flicker photometer was due to 
something almost amounting to prejudice. My objections to 
it were based on experience with ordinary Maxwell colour- 
discs and with the Abney adjustable sectors, rather than with 
actual photometers. I tried a home-made flicker photometér 
soon after it was described by Whitman in the Physical Review, 
and could see no great advantage and several disadvantages in 
it. Ihave read Mr. J. S. Dow’s articles with interest. The 
title is not a very good one, for the theory of the instrument 
is essentially a physiological one, and Mr. Dow hardly touches 
on that side. I have referred to the Royal Society Papers by 
Mr. T. C. Porter, which dealt with the subject of flicker, but 
I cannot find in them the information upon a point which 
ought to be considered in applying this principle to practical 
photometers. 

Mr. Porter used, in the simplest cases, a black-and-white 
disc. An Abney sector ia the equivalent of such a diac, for 
the light is alternately allowed to pass or is cut off. The 
Abney sector is always run well abcve the flicker speed for 
any particular degree of illumination. With a flicker photo- 
meter at the point of balance the illumination of the two halves 
заста type is used) is supposed to be identical, and the 

ifference consists only of colour. Mr. Porter's results are, 
therefore, hardly applicable. | 

The point on which I should like information is clearly indi- 
cated in Mr. Dow's second article. He says: There is one 
particular speed at which, when the photometer is in balance, 
the flicker can just be made to disappear completely. For 
lower speeds the flicker can never be quite made to disappear. 
For higher speeds the rangeover which the photometer can be 
moved out of balance without the flicker reappearing becomes 
greater and greater.” | 

I have often thought of testing this, but I have had no facili- 
ties for carrying out any photometric work for the last eight 
years. Mr. Dow's statement, if confirmed by actual measure- 
acts might be expressed graphically by some such diagram 
as this. | | 

The horizontal scale is one of illumination, in other words, it 
is part of a direetly-graduated photometer bar. The vertical 
ecale is one of rovolutions per second. The shaded part of the 
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diagram ів the condition of flicker. At speed c “the flicxer 
can never be quite made to disappear." At speed a “ the range 
over which the photometer can be moved out of balance with- 
out the flicker reappearing " is 2 per cent., and at higher speeds 
becomes greater and greater." At speed b the flicker can 
just be made to disappear completely." What are the 
curves forming tho boundary of the region of flicker? I 
have often seen flicker photometera at exhibitions and at con- 
veraazioni under conditions where good photometry was out of 
the question, and the showmen have spun the thing round until 
flicker was thoroughly extioguished, and havo drawn attention 
to its absence as if that were the important matter. It appears 
to me that for anything like accurate work, the speed must be 
adjusted to the illumination, and as the object is to discover 
the equality of two unknown illuminations, successive approxt- 
mations and adjustments of spoed must be made. Is it worth 
it 1 — Youra, &c., | | 
Westminster, Feb. 8. A. P. TROTTER. 


MEASUREMENT OF PHASE DIFFERENCE. 
TO THE EDITOR OF THE ELECTRICIAN, 


Sim: In connection with the recent discussion in your columns 
regarding the phase displacement introduced by the use of 


current transformers with wattmeters, the following short 
description of a method used by me some time ago while 
testing an ordinary commercial current transformer may be 
of interest. | | | | 

It will be noted that the method is rather different from the 
ones already referred to, and that the results are in fair agree- 
ment with the ones quoted by Mr. Garrard in your issue of 
December 28. Two alternators, which were coupled in such 
a manner that their E.M.F.s could bé adjusted to any required 
phase difference, were connected so as to supply respectively 
the two shunt coils of two wattmeters in parallel and their 
two current coils in series, one of the current coils carryi 
the untransformed current, and the other the transforme 
current as supplied by.the.secondary winding of the transformer 
under teat. As the ratio of tho transformer used was 1 : 1, it 
was possible to interchange the wattmetera in order to elimi- 
nate any errors introduced by the wattmeters themselves. 

The ratio W,/W, of the readings of the wattmeters was 
determinéd for a series of values of the phase displacement 4 
produced by the two alternators extending over 180 electrical 
degrees and the curve 


Wi. 
plotted in rectangular co ordinates. 
If 8 is the phase displacement introduced by the current 
transformer at the current used, and if A is the actual ratio of 


the currents in its primary and secondary windings, it may be 
shown that 


| W. -N (cos ё - sin 5 tan $), 


and therefore 5 may be determine] from any pair of values 
taken at phase displacements 4, and 4, selected from the curve 
from the relation : 


ö -sin-1 (Ф) Alh) 
A (tan $, – tan ф.) | 
The result of the particular teat referred to was to give as a 
mein of a number of values of à, as given by various pairs of 
values of ¢ the value 5=0°9 degree.  — a? | 
This value was confirmed by plotting the two curves 
WI and W.=/(¢), and noting the distance betwoen the 
points at which they cut the axis of. —Youra, &c., 


South Western Polytechnic, Feb. 11. A. J. MAKOWER. 


ON AN IMPROVEMENT OF THE BLONDEL BIFILAR 
OSCILLOGRAPH. 


TO THE EDITOR OF THE ELEOCTRICIAN. 


SIR : Owing to circumstances beyond my control I was de- 
terred until now from seeing in your iseue of December 14th 
last a reply by Mr. Duddell to my letter of the preceding 
week, and for this reason would not have troubled you nor 
your readers with another letter were it not for the sneoring 
tone with which, when accepting the fact that the theory on 
which the oscillographs. are ba:ed was not his work, Mr. 
Duddell adds the words “Ihave not so far inflicted my 
mathematics on engineers " ! D 

This phrase, which means, probably, that tho theory was 
unnecessary, sounds very strange in the country of Maxwell 
and Thomson (who have inflicted their mathematics on engineers, 
not without some profitto engineering) ; it is, moreover, mislead- 
ing, since thoory alone could determine the principles on which 
to construct oscillographs. To give an idea of the state of things 
before my C.R. Papers of May and April, 1893, it is sufficient to 
remember that in those years one professor had sought to 
trace curves of rapidly oscillating currents by means of an 
astatic needle galvanometer, another renowned professor by 
means of a jet of mercury falling in a magnetic field without 
any elastic directive force, and that another still more cele- 
brated professor mistook for a third harmonic of the alternator 
the proper oscillations of his own undamped galvanometer, 
devised for tracing alternate-current curves. My Papers 
indicated, for the firat time, the conditions of frequency and of 
damping to be fulfilled, and the phrase in one of them that Mr. 
DudHell cites (but of which his translation has somewhat modi- 
fied the exact affirmative character by putting verb: in the con- 
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that I had also described three kinds of oscillographsfor putting £7 000 a year royalties and he should think it с nat be deae d 
the principle in a constructive form, among which was pre- | thecable companies were the people who could form the best opinion as to 
cisely the bifilar pattern of vibrating galvanometer previously | what was known be'ore the date of this invention. Dr. Alexander Muirhead 
E k 4 wn.* That Mr. Duddell has takan it from my description | said there was no subject ma'ter in the invention, and that it was all to be 
ало ; ] ; in his 1897 Pai er. which I found in old specifications, He would, however, tell his lordship about 
follows from his own declaration in his per, that. The date of Brown's patent was Jan. 21, 1899. Then there was а 
have cited. To every one who reads fully my Papers of 1893, | patent of Dr. Muirhead, No. 596 of 1899, dated Jan. 9. There was 
cited above, the statement of Mr. Duddell that * on another patent of his, No, 7,526 of 1899, dated April 1 ‘There was this 
- 7 : " : the least | peculiarity about what the petitioner had said. Dr. ege 
oe 1 yil ae eres Ее, ае that Brown's invention was contained іп his patent of Jan. 9, 1899, and 
ot it. Equally amazing was the second ph D is | that he was the first and true inventor. They had carefully searched 
of the illustrated notice on the Duddell oscillograph published in 
1899: “The Duddell oscilloyraph is an entirely new departure in 
galvanometers." In this phrase it was certainly not very 


that patent, but they could not find this claim substantiated. There was 
one thing he ought to tell his lordship, and that was that an important 
part of the invention was certainly in the patent of April 10. They went 
apparent that Мг. Duddell, as he now says, “had adopted the c uide ооо and objected to those claims, and the controller 
name of oscillograph to do honour to Mr. ee work.” d Mr. 11 men petto 5 matiere - In ыш 
i ing arate frames was de- | engineerin e to deal with certain elementary things such as 
3 a RS Бев and German patents shunts, colle, magnets, keys condensers aud things of that kind which 
Pr пу у of Рай were more or less simple in themselves, but whose fundamental elements 
of 1901, and in the article of July 30, 1904, of саға could be combined in an infinite number of waya. Counsel was pro. 
Electrique, to which I referred in my previous letter, but also ceeding to draw hia lordship’s attention to the relations between a 
in the price-list of Dobkévitch, 1902, which was sent to most of magnet and a current of electricity, when the hearing was adjourned, 
the technical colleges and to the leading electrical firms in Eng- 
land. By a curious coincidence, during the trip of Mr. 
: Duddell to America in 1904, my type of bifilar oscillograph 
with little supporting frames was exhibited and awarded the 
highest award at the St. Louis Exhibition. Against these 
facts Mr. Duddell has not found any sufficient, argument to 
cause a change in my former conclusions, that he is not the 
author of the said “ great improvement,” and that more gener- 
ally his work was on a derived, not a “ parallel" line. 

But as he suggested that I should add his name to those of 
my oscillographs in which strips are used instead of wires, I 
am quite willing to do so, for the apparatus made under my 
control, as soon and so long as Mr. Duddell adds my name to 
the apparatus sold under his name and containing a bifilar 
galvanometer of bands or wires with a mirror glued across 
them. The proof of good faith is in the deed, as says, ina 
more trivial way, a celebrated English proverb. Let us clearly 
see this good faith in a positive demonstration. 

With thanks in anticipation, believe me, dear Sir, yours, &c., 


Paris, Jan. 25. A. BLONDEL. 


Bellamy v. Wakefield & District Light Railway Co. 


On Friday Mr. Justice Joyce again had before him the motion to restrain 
defendants from committing a nuisance by emitting smoke of petrol from 
their power station at Castleford. В 

Mr. YOUNGER, К.С. (for defendants), said they used oil engines for 
driving the electric generators at their works. Plaintiff complained that 
the fames from the petrol engine seriously affected the health of his work. 
girls and that the smell was continuous, except betwean midnight and 
4a.m. Defendants said that the complaint was due to the emission of 
fumes from the exhaust pipe; that pipe had been raised 10%, and 
defendants said that plaintiff exaggerated the nuisance. Two affidavits 
had been filed, expressing the opinion that the nuisance could be got over 
if a brick chimney was erected to a height of 80 ft. or 100ft. Defendant 
company's engineer said the emission of the fumes was due to the load 
on the engines being variable. Unless great care was taken to regulate 
the speed there was a tendency for petrol fume: to escape and be disagree- 
able. The difficulty could be effectively got over by using a valve, which 
would enable the engines to be more regularly governed, or by using а 
battery of accumulators. The work would cost about £1,700 or £1,800. 
Defendants were willing to meet plaintiff in a reasonable way. They were 
willing to erect the chimney to the height suggested, although it would 
involve an expense of £240, and to use every effort to prevent any alleged 
temporary nuisance. He suggested that the motion should stand over 
till tbe chimney was erected. ; 

This course was eventually agreed upon, the defendants in the mean- 
time to build a brick chimney 100 ft, high and minimise the nuisance в 
far as possible. 


[We have found it necessary to hold over a letter by Mr. 
Cramp on the Cramp Neutralised Motor.—Eb. E.] 


—— Lloyd's v. Marconi International Marine Communication Co. 
= . and Another. 
LEGAL INTELLIGENCE. On Monday this case came before Mr. Justice Kekewich, and it was 
— IPM announced that the action had been discontinued against Marconi's 
| Wireless Telegraph Co. ; 
In re 8, @. Brown's Patent 1,434 of 1899. (Petition for; The main question arising with the action was whether on гап 
: Revocation) agreements entered into between Lloyd’s and the Marconi Internationa 


Co. the defendant company were bound to establish the Marconi system 
of wireless telegraphy in Lloyd's station at the North Foreland. it 
His LORDSHIP said that it was a case in which a settlement mig 
well be arrived at, and in the result the further hearing was adjourned to 

enable the parties to endeavour to come to a settlement. ; 
on Wednesday it was announced that the negotiations were still pro- 
ceeding. 


This was a petition for the revocation of the above patent, and came 
before Mr. Justice Neville in the Chancery Division yesterday. 

The onus being on the respondent, Mr. BOUSFI ELD, K.C., opened his 
case, and said there were a great many technical matters inyolved in it 
with regard to electricity in connection with signalling through cables, 
The invention in question had reference to the sending of signalling 
currents through long submarine lines, and, according to his case, the 
inventor, Mr. 8. G. Brown, bad solved a problem of the greatest possible 
difficulty which many inventors had been endeavouring to solve for many 
years, but who had found no practical solution of it up to the date of Mr. 
Brown’s patent. He should call experts to say that up to the date of 
Mr. Brown's. specification this was an unsolved problem. They were 
acquainted with all the cables in the world, but no one could do what was 
done by Mr. Brown before this patentexisted. He had said the invention 
applied to long cables. That meant to cables over 1,000 miles in length. 
To solve a similar problem on land lines was an easy matter, and to do the 
thing on short cable was a comparatively easy matter, but to do it with 
long cables was of the greatest difficulty. Brown’s invention was now 
applied to three-quarters of the long cables in the world. It had been 
recognised as furnishing the solution of the problem by the great cable 


Sa ee 


T have still in my possession one of my first models of bifilar oacillo- 
graphs, made long before the first publication of Mr. Duddell. The reason 
why this was not my choice at the time for industrial urposes was that it 
18 easier to glue mirrors on a needle ora single band than on two wires or 
bands, and to have it larger for the same frequency. Moreover, the iron 
oscillograph never breaks its band and never requires any repair ; such 
repairs were very difficult before I introduced, in 1901, the present method 
of small separate frames for supporting the wires, | | 


Lund Bros & Oo. v. Lorden. 


In the Lord Mayor's Court (City of London) last week plaintiffs sought 
to recover £31, balance of account for work dons and materials supp 5 
Mr. MELLOR said plaintiff supplied defendant with an oil engine to 
used for an electric light installation. There was а guarantee of efficiency 
for tbe whole of the work for two years. The work was completed iei 
cordance with estimate, and sums of money paid on account. Com ges 

had been made by defendant in respect of the engine, but those de 
were due to negligence of the persoh in charge. . єй 

Defendant said the engine had never worked satisfactorily. It was P 
of the arrangement that his ( defendant's) man should be thoroug d 
instructed in his work, but that was not done. By reason of the are Е 
efficiency of the engine he had lost between £70 and £100, and he coun 
claimed for £50. AE 

The Assistant Judge gave judgment for plaintiff for £28. 83. 2d., 8 
also on the counter.claim. 


eg? for 
Deep Leads Electric Transmission Oo. (Ltd.)--The petition . 
winding up this company was before Mr. Justice Warrington on Maret 
day, п. after a statement by counsel, was allowed to stand over 
ortnight, 


of 
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MUNICIPAL, FOREIGN & GENERAL NOTES. 
APPOINTMENTS VACANT AND FILLED. 


One of the large telegraph cable manufacturing companies has 
a vacancy for a thoroughly competent chief assistant, experienced in 
estimating and sales in connection with telegraph, telephone and 
power transmission lines. See an advertisement. 


The governing body of Northampton Institute, St. John-street, 
London, E.C., invite applications for the appointment of an 
instructor in mathematics. Attendance required for two hours on 
four mornings per week. Salary £120 per session (October to July). 
Forms of application from Principal, Dr. R. Mullineux Walmsley. 


Llandudno & District Electric Tramway Construction Co. (Ltd.) 
require a gentleman to take charge of their undertaking. Appli- 
cants must be fully qualified to deal with all matters relating to 
traffic. Applications to the Secretary of the Company, 18, St. 
Helen’s-place, London, E.C., by 25th inst. See an advertisement. 


Experienced syphon-recorder clerks are required. Applications 
to Mr. E. Raymond-Barker, India Rubber, Gutta Percha & Tele- 
graph Works, Silvertown, London, E. See an advertisement. 


The Governing Body of Battersea Polytechnic (London, S. W.) 
require at assistant lecturer in physics. Commencing salary £180 
per annum. Particulars from the Secretary. 

S.W. See an advertisement, 


Applications are invited for the position of clerk to the electricity 
works of the Heston and Isleworth Urban District Council. Salary 
£100 per annum. Applications to the chief electrical engineer (Mr. 
Percy E. Rycroft), Electricity Works, Bridge-road, Hounslow, by 
noon 25th inst. See an advertisement. 


Mr. J. A. Forde has been appointed resident engineer and 
manager of the Isle of Thanet Electric Tramways & Lighting Co. 
in succession to Mr. H. Humphries, who was recently appointed 
manager of the Government tramways at Malta. 


EDUCATIONAL NOTIOE. 

South African College, Cape Town.—The courses of instruc- 
tion in civil, electrical, mechanical and mining engineering and sur- 
veying given in the School of Engineering of this College begin on 
Wednesday, Feb. 20. The College buildings contain spacious and 
well-equipped electrical, civil and mechanical engineering labora- 
tories, workshops, drawing office, library and lecture theatres, Par- 
ticulars of the courses, scholarships and entrance examinations in 
engineering may be obtained from the registrar (Mr. J. W. Miller, 
M.A.). See also an advertisement. 


Association of Technical Institutions.— The annual meeting 
of this association was held on Friday last. The new president is 
Sir Horace Plunkett. : 


Battersea (London).— The electrical engineer (Mr. F. A. Bond) 
has prepared a scheme for completing lighting of the roads on the 
Park Town estate, which provides for the conversion of 68 disused 
gas lamp columns and fixing brackets to same, the necessary tan- 
talum lamps and ducts. The ducts, however, will only be laid in 
the event of the S.E. & C. Railway Co. agreeing to take a supply of 
energy for their works. The estimated cost of laying the ducts is 
#280, and for carrying out the whole of the scheme of public light- 
ing (including ducts) £2,040. The additional cost of providing dis- 
tribution mains for private lighting is estimated at £820. The 
scheme has been adopted. 


Belfast.—At the last meeting of the Council tenders were ac- 
cepted for additional generating plant. Particulars of these tenders 
are given in our Tenders Accepted " column. 

At the last meeting of the Tramways and Electricity Committee the 
chairman (Sir Dax IEI. Dixon, Bart.) expressed, on behalf of himself and 
the other members of the committee, great regret at the prospect of the 
city electrical engineer (Mr. M‘Cowen) quitting the service of the Cor- 
poration. | 

Mr. M‘Cowen, in thanking the chairman and committee for the great 
courtesy that had been shown bim since his department came under the 
control of the Tramways and Electricity committee, said he would like, if 
possible, to te in Salford within a month, as the Corporation of that 
borough were about to purchase a considerable quantity of new plant, 
and he wished to be there before it was ordered. 

The question of the appointment of Mr. M'Cowen’s successor was, after 
considerable discussion, postponed. 


Birmingham.—The Electric Supply committee recommend the 
Corporation to obtain sanction to a further loan of £70,000 or 
£80,000 for extensions of the electricity undertaking, including the 
laying of additional mains, &c. 


Brighton.—The Council have adopted the recommendations of 
the resident electrical engineer (Mr. John Christie) asto the lighting 
of certain side streets by 152 tantalum lamps. The particulars of 
Mr. Christie's report were given in our last issue. 

The Council have received sanction to the borrowing of a further 
loan of £21,200 for electricity supply. 


Coventry.—Major Cardew (Messrs. Preece & Cardew) has been 
called in to advise the Council upon the scheme for the extension of 
the electricity undertaking prepared by the city electrical engineer 
(Mr. J. A. Jeckell). Е 

Dundee.—The Gas committee had decided to light the Overgate 
by intensified incandescent gas light at a first cost of £70 and an 
annual expenditure of £106, but as the Council received a petition 
from shopkeepers and others in favour of electric lighting, the 
matter has been referred back. 


Electric Smelting.— The Iron Age" (New York) states that the 
director of the United States Geological Survey has forwarded to 
Congress a report by Messrs. D. T. Day, C. E. Wilson and G. H. 
Clevenger, who recently conducted experiments in the investigation 
of electric smelting processes in connection with the examination of 


_ the useful minerals contained in the black sands of rhe Pacific Slope. 


The director says that, while the report deals chiefly with the application 
of known electric smelting processes to the particular iron sands investi- 
gated, but contains many suggestions of beneficial modifications of electric 
processes themselves tending to facilitate the smelting of titanic iron ores, 
and that, as the sands of the Pacific Slope afford, by this treatment, ore 
in larger quantity and better grade than any other iron ores khown on 
the Pacific Coast, and as electric smelting gives promise of rendering use- 
ful very large supplies of titanic iron ore well known in Wyoming, Colo- 
rado, Virginia, North Carolina, New York, New Jersey and Connecticut: 
and other New England States, he thinks a comprehensive investi- 
gation of the subject would be of service, and that if it is to be done, 
$50,000 should be provided for the purpose. The Secretary of the Interior 
has recommended to Congress an appropriation of $50,000. 


Bton.— The Council have entered into an agreement with the 
Windsor Electrical Installation Co. for public lighting. 


Exhibition.—The electrical exhibition which has been organised 
by the Heston and Isleworth District Council's Electricity depart- 
ment was opened on Wednesday last by Sir Clifton Robinson. 

The exhibition is being held at the Public Baths, Hounslow, and will 
remain open until Feb. 20. The chairman of the Electricity committee 
(Mr. W. A. Davies) and Sir Clifton Robinson, in their remarks on the 
opening cccasion, emphasised the fact that as electricity for power could 
be obtained very cheaply from the Council's mains, it was incumbent on 
the ratepayers to utilise it as much as possible. The aim of the exhibi- 
tion was to indicate some ways in which this might be done. The exhi- 
bitors inclade the Dowsing Radiant Heat Co. (who show a large assortment 
of electro-medical apparatus similar to that used on the ss. Maine," 
and also many kinds of electric radiators); Rumney & Rumney (Bastian 
mercury lamps) ; Siemens Bros. Dynamo Works (small power machine 
tools); The British Thomson-Houston Co. (electrical cooking utensils), 
and Electromotors Limited (electrically-driven domestic machinery). 


German Electrical Manufacturers.—It is announced that Ger- 
man manufacturers of electric motors have decided, owing to the 
increased cost of raw materials, especially copper, to increase their 
prices by 10 per cent., making 25 per cent. increase in the past 
twelve months. 


Hackney (London).—The Finance, Electric Lighting, and Law 
and Parliamentary committees report that, as Mr, R. Hammond 
has been retained by the L.C.C. as expert adviser in connection with 
their electric Supply Bill, and as he has advised the L.C.C. upon 
that part of the scheme as regards the undertakings scheduled in 
the bill and would necessarily give evidence in support thereof, it 
was impossible for Mr. Hammond to continue to act as the Council's 
consulting engineer in connection with the electricity undertaking. . 
They recommend that Mr. Hammond be notified accordingly. 


Hull.—A long discussion took place at the Council meeting on 
Thursday last on the Electric Lighting committee’s minutes recom- 
mending the acceptance of the Lahmeyer Electrical Co.’s tender 
for a steam dynamo at £8,916. | 

It was stated that this tender was £163 in excess of the lowest offer 
received for similar plant of entirely British manufacture. | 

Mr. Rosıns stated that they had had several breakdowns with the plant in 
the station, while à dynamo made by the Lahmeyer Co. had given every 
satisfaction. The amount of the Lahmeyer Co.'s tender included £2,000 
for an engine of British make. m 

A letter from Thomas Parker (Ltd.) stated that the British dynamos 
in use at the station were originally designed in 1898, and at that time 
were & great advance on anything previously made in that class Since 
that time other dynamos of the same type had been supplied to Hull 
Cory oration, and in every case they had been made mechanically dupli- 
cate, so as to interchange with the first. The foreign-made machine in 
Hall station was supplied to a specification issued in June, 1905, in which 
freedom was given to submit any design, without consideration of n 
changeability with existing plant. Consequently that machine was TOES 
accordirg to modern practice. The alterations and improvements in the 
design ef elestrical machinery had within the last few years € de 
great, and the introduction of auxiliary commu tating poles had completely 
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revolutionised the design of all electrical machinery and of high-tension 
continuous-current dynamos in particular. Comparison should not, 
therefore, be made between the two types of machinery in the Corpora- 
tion's station, as they belonged to entirely different ages. 


An amendment to refer the minute back was ultimately earried by 30 


votes to 12. 


Inquest.—At Islington (London) yesterday (Thursday) an inquest 


was held on the body of William Hampson, an employé at the 
L. C. C. tramway sub.station.at Woodville-road, l. 

After evidence of identifleation had been given, : P 

C. R. Sr. Jony, electrical engineer in the employ of Ferranti, Limited, 
raid his firm were.contractors. to the L. C. C. tramways department, and 
on Monday last he was engaged on some work at the Woodville-road 
Bub-station, where he saw deceased at work. About two o'clock he left 
deceased at work at a vice in the basement, and witness gave him some 
instruetions as to some metal work to get ready for the fitter. Deceased 
being rated as an unskilled labourer, it would not be his duty to go near 
a live conductor or any part of the switch gear. Later on witness was 
called and found deceased was 16 ft. away from where he had left him. 
When he first left deceased he was 25 ft. away from any live conductor, 
and he had no business near the high-pressure gear. It deceased received 
a shock it would be from current at a pressure of 6,500 volts. . 

CHARLES Smita, switchboard attendant, said that, on looking down a 
ladder leading to the basement, he saw deceased lying at the bottom, flat 
on his face, his arms being underneath his body, He turned him round 
and saw that he appeared to be dead, He examined the hands and found 
that there were no marks of any burns upon them. | 

Mr. A. L. Јонмвом, charge enginaer..at Woodville- road sub-station, 
said deceased would have no duties to take him near the high-pressure 
gear. All the men would be warned that they were not to go near this 
gear, for it was charged with current at 6,000 volts pressure. Deceased would 
work 3 yds. away from the high-tension gear. There were danger boards 
at which it was impossible for a person to get a shock. 

Dr. G. Srevexs said there was some froth from the moath, and on exam- 
iniog him he found that he was dead. | b 

Dr. B. A. Врплввү, pathologist, who made a post-mortem examination, 
said that from the appearanoe of the body he was of opinion that deceased 
received an electric shook which caused his death. He did not think 
that deceased, if he received a shock at over 6,000 volts, could have walked 
the distance he was said to have done. | 

The inquest was adjourned for a week. 


Keighley.—The estimates of the Tramways committee for the 


year ending June, 1908, provide for an allowance of £100 from the 
rates. 


The chairman of the committee (Mr. J. MircugLL) stated on Tuesday 


that he looked forward with hope that the department would not require 
any assistance from the rates, but the committee had thought it wise to 
provide against possible contingencies. 

Leeds.— At last week's meeting the City Council decided to 
extend the Chapeltown trame depot so as to increase the accom- 
modation from 8 to 28 cars, at & cost of about £4,000. 


Light Railways.— Barking District Council intend to lease to 
East Ham Corporation for five years the light railway from Barking 
boundary, in London road (adjoining East Ham Corporation tram. 
ways), along London-road, &c., to the junction of East-street with 
Ripple-road, at а rental of £641. 10s. 5d. per annum, plus an agreed 
sum per car-mile run on the line. Barking supplies electric energy. 

The Board of Trade have confirmed the County of Middlesex 
Light Railways (Extension and Lands) Order, 1907, authorising the 
construction of a light railway in Wembley and the taking of lands 
for road widening in Hendon, Southgate and Edmonton. 

Llandrindod ‘Wells.—Mr. David Davies, M.P., has offered to 
sell the local electricity undertaking to the Council at cost price 
(plus 6 per cent.), but as the gas company have conceded nearly all 
the demands of the Council, the latter have decided not to take any 
further steps at present in the matter. 


London County Council—On Tuesday the Highways cm- 
а 8 proposan E the construetion of Miren da in 

olloway-road, City-road, Hackney-road, Bow-road, Tooting, th 
Lambeth-road, &c. d epum 

Last week the preamble of the report dealing with the whole of the 
committee'8 tramways proposals was adopted, but the details were left 


mitted. This report states that the Finance committee had informed the 


Highways committee that in their opinion the Council's capital expendi- 
ture on tramways in 1907.8 should not exceed £2,000,000 at the outside, 


understanding that no erpenditure should be incurred before April 1, 
48} miles of single line (352 north and 123 south of the Thames). The 


for a line from Hammersmith to Putney and £68,800 for tramways from 
Hammersmith to Harlesden), and £23,675 for the erection of & DA abad 


of lines included in the programme was about 


the cost of new car-sheds at Mare- street, Hackney, and new sub-stations 
at Stockwell-road, Holloway, Hackney and Clapton. 

` It was agreed that the following tramways be constructed : From Grove 
Vale, Dulwich, to Peckham ; from South street, Greenwich, to Blackheath. 
road; and to reconstruct the existing tramways from Aldgate, along 
Whitechapel-road, to Stamford Hill. - - 

Greenwich Electrici'y Station. —A report was submitted dealing with 
the suggestions made by the special committee appointed by the Admiralty 
as to the erection of the above station so as not to interfere with the 
working of Greenwich Observatory. The Highways committee did not 


think there would be any difficulty in arriving at a satisfactory arrange. 


ment with the Admiralty on the subject. 

Present Position of the Electrification of the Tramways.—A report was 
submitted by the Highways committee dealing with the completion of the 
programme of tramway works for 1906.7, for which it appears that about 
314 miles of electric tramway in London (14 miles north of the river and 
174 miles south) have been, or will be, opaned during 1906-7. The 
committee urge that, as the full advantage of electrio traction can only be 


‚ Secured when the whole of the lines are so worked, the work of electrifica- 


tion should be expedited in every possible way. 


Market Harborough.—The Council have decided to submit to 
the L. G. Board the gas manager's plans for the erection of elec- 
tricity works. | 

Middlesbrough.—The Council have decided to increase the salary 
of the electrical engineer (Mr. H. M. Taylor) from £400 to £425 
The recommendation of the Electric Light committee was to grant 
&n increase of £50. 


Municipal Telephony.—The negotiations between Swansea 
Corporation and the National Telephone Co. for the acquisition of 
the municipal telephone undertaking by the company have been 
completed, and the company have agreed to pay the Corporation 
the full amount of the capital expenditure—viz., £28,709. 

Presentation.— The staff of the Gravesend and Northfleet eles- 
tric tramways have presented a gold ring and silk umbrella to the 
manager (Mr. A. W. Kipping) as a token of esteem. 


Rochdale.—The salary of the borough electrical engineer (Mc 
C. C. Atchison) has been increased from £800 to £350 per annum. 


Sheffield. —The salary of the general manager of the tramways 
(Mr A. R. Fearnley) has been increased from £700 to £800 per 
annum. 


Shop Lighting.—After the March quarter's meter reading the 
South Metropolitan Electric Light & Power Co. have decided to 
offer tradesmen whose demand upon the supply is constant, and 
who are now being charged a flat rate of 5d. per unit for adver- 
tising " lighting, a special discount of 30 per cent. When premises 
are installed with the company’s free six-light installation a rental 


of 2s. per quarter will be charged. 


Village Lighting.—After vaccillating for some time batwean oil 
and gas lighting, Ivybridge Counoil have at length decided in favour 
of electric lighting, and Messrs, W. G. Heath & Co. (Plymouth) 
have secured a 10 years’ contract for public lighting, which was 
inaugurated last week. There are 12 tantalum lamps of from 50 c.p. 
to 60 c.p. each. | | 

The Lord of the Manor (Lord Wenlock) has ordered preparations 
to be made for the electric lighting of Escrick, Yorks. 


Tynemouth.—A L.G. Board inquiry into the application of the 
Council for sanction to & loan of £9,500 for electric supply exten- 
sions was opened last week, and subsequently adjourned to enable 
particulars of previous loans to be prepared, 


Warrington.—-The salary of the borough electrical engineer (Mr. 
F. V. I. Matthias) has been increased from £8000 aud £850 per 
annum. 


Wednesbury.—The Council recently decided to give occupiers 
of business premises the option of a flat rate of 3d. per unit for 
current for lighting, and the question of granting a similar conces. 
sion to private consumers would be considered. 


West Ham.—Messrs. Gregson & Co., ship builders, have decided 
to adopt electric driving at their works. The firm will take 50 K. P., 
and will subsequently increase this to 100 E. v. . 

The Thames Iron Works Co. have also informed the electrical engineer 
(Mr. Seabrook) that they will probably be requiring a large alternating- 
current supply in addition to their present direct current. | : 

A cable extension for supplying factories with current is to be laid at 
an estimated cost of £592. 


Woolwich.—An important report on the present position of the 
electricity undertaking was presented to the Council yesterday 
(Thursday) by the Electricity committee. 4 

In our issue of Dec. 28 last we gave an abstract of the report prepare 
by Sir Alexander Kennedy, who was called iu to advise the Council as 7 
the best course to adopt in putting the electricity undertaking on a soun 
commercial basis, | 


The report embodied the comments of Sir A. B. W. Kennedy, who 


thought that if the undertaking were worked with great care and economy 
the Council should be able to make its accounts balance in about oe 
years. Later, however, a Government auditor went through the Accoun 5 
and made some strong comments. On reading the auditor's SE 
Bir A. Kennedy wrote that his own estimates as to the probable 
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(The numerals following the names in the Index refer to the TABLE in which the particulars are given. 


Aberdeen, II., IV. 

Aberdeen Suburban Tramways Co., IV. 
pAbertillery, I. 

Abervstwith, I. 

pAbram, IA. 

pAccrington, I., IV. 

Acton, IA. 

Airdrie (see Coatbridge II.) 

Airdrie and Coatbridge Tramways Co., IV. 
Alderley Edge and Wilmslow, I. 
Aldershot, I. 

pAldershot —Farnborough Tramways, IV. 
Aldrington (Hove), I4. 

Alloa, I4. 

Alnwick, I. 

Altrincham and Ashton-on-Mersey, I. 
pAnnfield Plain, I., IA. 

Anstey (see p Leicester, IV.) 

paArdsicy, East and West, IA. 

pAshford, I. 

Ashington, IA. 

Ashton-on-Mersey (see Altrincham I.) 
Ashton-under-Lyne, II., IV. 

Aston Manor, II. 

pAvonmouth Light Railway Co., IV. 
Ayr. II., IV. 

pBacup, ІА. 

Baker Street and Waterloo Railway, VI. 
Baubury, I. 

Bangor, I. 

Barking, II., IV. 

Barnes, I. 

Barnet, IA. 

Barnsley, II. 

Barnsley and Dist. Electrie Traction Co., IV. 
Barnstaple, I. 

Barrow-in-Furness, II., IV. 

pBarry, I. 


pBarton-upon-Irwell Rural District Council, IV. 


Bath, I. 

Bath Electric Tramways Co., V. 

Batley, II. 

Battersea, I. 

Beckenham, I., II. 

Beddgelert (see Portmadoc, IV.) 

Bedford, I. 

Bedruthan (see p Padstow, IV.) 

pBeeston, I. 

Belfast, II., IV. 

Belfast and North East Ireland Electricity and 
Power Gas Co., III. 

pBenfieldside, I. 

Bermondsey, I. 

Berwick-on- Tweed, I. 

Bessbrook-Newry Tramway Co., V. 

pBethnal Green, I 


The prefix p indicates PROJECTED.) 

Bexhill, I. 

Bexley, II., IV. 

Birkdale, II. 

Birkenhead, I., V. 

Birmingham, II., IV. 

Birmingham and Midland Tramways Joint 
Committee, V. 

pBirstall, I., IA. 

b Bishop Auckland, I. 

Bishop Auckland, Shildon and Spennymoor, IV. 

Blackburn, II., IV. 

Blackpool, II., IV. 

Blackpool Fleetwood Tramroad Co., V. 

Blackpool —Fylde Light Railway Co., IV. 

Blackpool, St. Anne's and Lytham Tramway 
Co., IV. 


. Blyth and Cowpen, I. 


Bolton, II., IV. 

Bonchurch (see Ventnor I.) 

Bo' ness, I. 

Bootle, II. 

pBoston, I. 

Bournemouth, II., IV. 

Bradford, II., IV. 

Bray, I. 

Brechin, I. 

Bridgend, IA. 

Bridgwater, 1. 

Bridlington, I. 

Brighouse, I. 

Brighton, IT. 

Brighton Beach Electric Railway, IV. 

pBrighton amd Rottingdean Seashore Electric 
'Tramroad Co., IV. 

Bristol, I. 

Bristol Tramways and Carriage Co., V. 

pBriton Ferry, I., I4. 

Broadstairs (see Margate II.) 

Bromley (Kent), I. 

Brompton and Kensington Electricity Supply 
Co., I. 

Broughty Ferry, 1 

pBryumawr, I. 

Burnley, II., IV. 

Burslem, I. 

Burton and Ashby, V. 

Burton-on-Trent, II., IV 

Bury, II., IV. 

Bury St. Edmunds, I 

Buxton, I. 

pCuerphilly, IA. 

pCalverley, IV. 

Camborne, Redruth and Illogan, II., IV. 

Cambridge, I. 

Cambuslang, I. 

pCannock, I. 
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Canterbury, I 

pCanterbury and Herne Bay Light Railway 
Co., IV. 

Cardiff, II. 

Carlisle, II., IV. 

Carnarvon, I. 

pCarnoustie (N. B.), I. 

Carshalton (see Sutton, I.) 

Caterham, I. 

Cavehill and Whitewell Tramway Co., IV. 

Central Electric Supply Co., I. 

Central London Railway, V І. 

Charing Cross, Euston and нашей Кап- 


way Co., VI 
Charing Cross, West End and City Electricity 
Supply Co., I. 


Charlton King's (see Cheltenham, II.) 

Chatham and District Light Railways Co., V. 

Chatham and Rochester, I. 

pCheadle and Gatley, I. 

Chelmsford, I. 

Chelsea Electricity Supply Co., I. 

Cheltenham and Chariton King’ s, II. 

Cheltenham and District Light Railway Co., IV. 

Chepstow, I. 

Chesham, I. 

Chester, IL, IV. 

Chesterfield, II., IV. 

Chilvers Coton (see Nuneaton, 1.) 

Chislehurst, IA. 

Chiswick, I. 

Christchurch, II. 

Church Stretton, I. 

City of London Electric Lighting Co., I. 

City and South London Railway, VI. 

Clacton-on- -Sea, I. 

vClacton—St. Osyth Light Railway C». 

Cleckheaton, II. 

pCleethorpes, I 

Cleveland and Durham County Electric Power 
Co., III. 

Clyde V alley Electricial Power Co., III. 

Coatbridge and Airdrie, II. 

Colchester, II, IV. 

Colne, II. 

Colne and Trawden Light Railways Co.. 

Colwyn Bay and Colwyn, I. 

pConsett, 1. 

Oork, II. | 

Cork Electric Tramways and Lighting Co., 

Cornwall Electric Power Co., III. 

County of London Electric Supply Co., I. 

Coventry, I. 

Coventry Electric Tramways Co., V. 

Cowpen (see Blyth, I.) 

Crewe, I. 


„IV. 


IV. 


IV, 


2 
Cromer, I. 
pCrompton, I. 
Croydon, II. IV. "e 
Cumberland Electricity and Power Gas Co., IIT. 
Dalkeith (N.B.), I. 
Darlington, II., IV. 
Dartford, II., IV. 
Dartmouth, I. 
Darwen, II., IV. 
Datchet (see Slough, I.) 
pDawlish, I. 
Derby, II., IV. | 
Derbyshire and Nottinghamshire Electric Power 
Co., III. 
Devonport and District Tramways Co., IV. 
Devonport and East Stonehouse, II. 
Dewsbury, II. 
Dinas Powis (see pLlandaff, I.) 


Dollar, I. 

Doncaster, II., IV. 

Dorking, I. 

Douglas Southern Electric Tramways (see Isle 
of Man, V.) 

Dover, IT., IV. 

Dublin, I. 


Dublin and Lucan Electric Railway Co., V. 

Dublin United Tramways Co., V. 

Dudley, II. 

Dukinfield (see Stalybridge, II., IV.) 

pDumbarton, IV. 

Dumfries, I. 

Dundee, II., IV. 

Dundee, Broughty Ferry and District Tram- 
ways Co., V. 

Durham, I. 

Durham Colleries Electric Power Co., III. 

Durham, County of, Electric Power Supply 
Co., III. 

pDurham and District, IV. 

Ealing, I. 

Earsdon (see pSeghill, I.) 

East Ham, II., IV. 

East Stonehouse (see Devonport, II.) 

Eastbourne, I. 

pEbbw Vale, I4. 

Eccles, I. 

pEdgware —Hampstead Railway Co., VI. 

Edinburgh, I. 

Elland, I. 

pEly, I. 

Epsom, I. 

Erith, II., IV. 

Etan (see Windsor, I.) 

pEuston— Watford Railway, VI. 

Exeter, IT., IV. 

Exmouth, I, 

Falkirk, I. 

Falkirk and District Electric Tramways Co,, IV. 

Falmouth, I. 

Fareham, I. 

Farnborough (see „Aldershot, IV.) 

Farnworth (Lancs.), II., IV. 

Faversham, I. 

Felixstowe Pier, IV. 

Felixstowe and Walton, I. 

Felling (see Hebburn, I.) 

Fife Electric Power Co., III. 

Finchley, I. і 

Fleetwood, I. 

Folkestone, I. 

pFolkestone, Sandgate and Hythe Tramwavs 
Co., IV. d 

pFoots Cray, I. 

Frinton-on-Sea, I. 

Frome, I. 

Fulham, I. 

PGalashiels, I. 

Galway, I. 

Gateshead, IA. 

Gateshead and District Tramways Co., IV. 

Gatley (see pCheadle, I.) 

Giants' Causeway and Portrush Electric Tram- 
way Co., V. 

Gillingham, I. 

Glasgow, I., V. 

Glossop, II.. IV. 

Gloucester, II., IV. 

3loucester Electric Power Co., III. 

Godalming, I. 

PpGoole, I. 

PGosport, II. 

Gosport and Fareham Tramways Co., IV. 
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pHaslingden, IA. 


pHendon, I. 


Hey wood, II. 


pHindley, I. 

Hitchin, I. 

Holyhead, I. 

pHolywood Tramways Co., IV. 
Honley, I. 

pHopeman (Elgin), IV. 


pHucknall Torkard, I. 
Huddersfield, I., V. 

Hull, I., V. 

Hyde (see Stalybridge II., ТУ.) 
Ilford, II., IV. 

Ilfracombe, I. 

Ilkeston, II., IV. 

plikley, I. | 
Illogan (see Camborne, II., IV.) 
pInce, IA. 

Ingleton, I. 

Inverness, I. 

Ipswich, II., IV. 

Isle of Man, V. 

Isle of Thanet Electric Tramways and Lighting 


Isleworth (see Heston, I.) 

Islington, I. 

Jarrow, I., ТА. 

Jedburgh N. B.), I. 

Keighley, II., IV. 

Kendal, I. 

Kensington and Knightsbridge Electric Light- 


Kensington and Knightsbridge E.L.C. and 


Kidderminster, IT. 


| Kildare, I. 
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Killarney, I. 

Kilmalcolm, I. 

Kilmarnock, II. 

King's Lynn, I. 

King's Norton and Northfield, II. 

King's Norton and Northfield (Worcester) 
Tramways, IV. 

Kingston-on-Thames, I. 

Kirkealdy, II., IV. 

Lanarkshire Tramways Co., V. 

Lancashire Electric Power Co., III. 

Lancashire Light Railway Co., IV. 

Lancashire and Yorkshire Railway, VI. 

Lancaster, II., IV. 

Larne I. 

pLaunceston, I. 

pLeadgate, I. 

Leamington, I. 

Leamington and Warwick Electrical Co., IV. 

Leatherhead, I. 

Leeds, I., V. 

Leck, I. 

Leicester, I., V. 

jLeicester— Anstey Groby and NewtownlL nford, 
IV. 


Govan, I. 

Grantham, I. 

Gravesend and Northfleet, II. 

Gravesend & Northfleet Electric Tramways, IV. 

Grays Thurrock, I. 

Great Grimsby, II. 

Great Grimsby Street Tramways Co., V. 

Great Northern and City Railway, VI. 

Great, Northern, Piccadilly and Brompton Rail- 
way, VI. 

Great Western, Metropolitan and W. London 
Joint Lines, VI. 

Greenock, II. 

Greenock and Port Glasgow Tramways Co., IV. 

Groby (see pLeicester, IV.) 

Guernsey (St. Peter's Port), I. 

Guernsey (St. Sampson's), I. 

Guernsey Railway Co., V. 

Guildford, I. 

Hackney, I. 

pHalesowen, IV. 

Halifax, II., IV. 

Hamilton, I. 

Hammersmith, I. 

Hampstead, I. 

Handsworth (Staffs.), I. 


Leicestershire and Warwickshire Electric Power 


Hanley, I. Co., III. 
pHanwell. I. Leigh (Lancs.) I. 
Harrogate, I. Leith, II., IV. 
Harrow, I. Lewes, I. 


Leyton, I., IV. 
Limerick, I. 
Lincoln, II., IV. 


Hartlepool, I. 
Hartlepool Electric Tramways Co., V. 


Hastings, I. pLittleborough, I. 
Hastings Tramways Co., V. pLittle Hulton, I. _ 
Hawick, I. Liverpool District, I., II,, IV. 


pLlandaff and Dinas Powis, I. 

Llandilo, I. 

Llandudno, I. 

Llandudno - Colwyn Bay Light Railway, IV. 

pLianelly, IA. 

Llangollen, I. 

London, I. . 

London, Brighton and South Coast Railway. VI. 

London County Council, V. 

London Projected Electric Railways, VI. 

London United Tramways, Ltd., V. 

Londonderry, I. 

Long Eaton, I. 

Longton, I. 

Lothians Electric Power Co., III. 

Loughborough, I. 

PLoughborough and District Electric Traction 
Syndicate, IV. 


Hayling Island (see pPortsmouth, IV.) 
Hebburn and Felling, I. 

Hebden Bridge, I. 

Heckmondwike, II. 


Hereford, I. 

Herne Bay Pier Co., V. 
Heston and Isleworth, I. 
Hexham, I. 


Hill of Houth Tramway, V. 
Hindhead, I. 


Hornsey, I. „Louth, II. 

Hove, I. Lowestoft, II., IV. 
pHove and Worthing Electric T ramways, IV. Ludlow, I. 
Hoylake, I. „Luton, I., IV. 


Lymington, I. 

Lynmouth (see Lynton, I.) 

Lynton and Lynmouth, I. 

/Macclestield, I. 

Maidenhead, I. 

Maidstone, II., IV. 

Malton and Norton, I. 

Malvern, I. 

Manchester, II., IV. 

Mansfield, II. 

pMansfield Woodhouse, I. 

Manx Electric Railway Co., V. 

Margate and Broadstairs. II. 

Market Drayton, I. 

Mawgan (see pPadstow, IV.) 

Melrose (N.B.), I. 

Melton Mowbray, I. 

Mersey Railway, VI. РОР f 

Merthyr Electric Traction and Lighting Co.. IV. 

Merthyr Tydfil, II. 

Merton (see Wimbledon, I.) 

Metropolitan District Railway, VI. 

Metropolitan Electric Supply Co., I., III. 

Metropolitan Electric Tramways, IV. 

Metropolitan Railway, VI. 

Mexborough, I. | Р 

Mexborough and Swinton Tramways Со., IV. 

Middlesbrough, I. е 

Middlesbrough, Stockton and Thornaly Tram- 
ways Co., V. 

Middleton, II. ЕК 

Middleton Electric Traction Co., IV. " 

Midland Electric Corporation for Power Dis- 
tribution, III. 


Co., IV. 


ing Co., I. 


Notting Hill E.L.C., I. 
Kent Electric Power Co., III. 
Keswick, I. 

Kettering, I. 
Keynsham, I. 


Kidderminster and Stourport Electric Tramway 
Co., V 
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pMid-Yorkshire Tramways Co., IV. 

Milford-on-Sea, I. 

Mirfield, IA. 

pMitchelstown, I. 

Monkseaton (see Whitby, I4.) 

Monmouth, I. 

Montrose, I. 

Morecambe, I. 

Morley, I. 

Morpeth, I. 

Mossley (see Stalybridge, II., IV.) 

Motherwell, I. 

pMountain Ash, I., I4. 

Musselburgh, II. 

Musselburgh and District Electric Lighting and 
Traction Co., IV. 

Neath, I., I4. 

Nelson, II., IV. 

pNewark, I. 

Newbury, I. 

Newcastle-on-Tyne (Company,) I., II., III. 

Newcastle-on-Tyne (Corporation,) II., IV. 

Newcastle-under-Lyme. I. 

Newmarket, I. 

Newport (I. of W.,) I. 

Newport ( Mon.,) II., IV. 

Newquay, I. 

Newton Abbott, I. 

Newtown, Linford (see pLeicester, IV.) 

Northallerton, I. 

Northampton, I., V. 

pNorth East London Railway Co., VI. 

North Eastern Railway, VI. 

North Western Electricity and Power Gas Co. III. 

pNorth West London Railway Co., VI. 

Northfleet (see Gravesend, II.) 

Northfield (see pKing's Norton, II.) 

NorthMetropolitanElectricPowerSupplyCo.,1II. 

North Wales Electric Power and TractionCo. III. 

Northwiek, I. 

Northwood and Ruislip, 14. 

Norton (see Malton, I.) 

Norwich, I., V. 

Nottingham, I., V. 

Notting Hill Electric Lighting Co.. I. 

pNottinghamshire and Derbyshire 
Tramways Co., IV. 

Nuneaton and Chilvers Coton, I. 

Oban, I. 

Ogmore Valley, I. 

Oldham, II., IV. 

Oldham, Ashton and Hyde Electric Tramways 
Co., IV. 

pOrmesby, I., I4. 

pOrmskirk, I. 

POssett, IV. 

Oswestry, I. 

pPadstow—Bedruthan and Маздап, IV. 

Paisley, II. 

Paisley District Tramways Co., IV. 

Pangbourne (see Whitchurch, I.) 

Pemberton (see Wigan, II.) 

Pembroke (Ireland, I.) 

Penarth, I. 

Pendlebury (see „Swinton, ТА.) 

pPenrith, I. 

pPenzance, I. 

Perth, II., IV. 

Peterborough, 1I. 

Peterborough Electric Traction Co., IV. 

Plymouth, IT., IV. 

Plymouth, Stonehouse and Devonport Tram- 
ways Co., IV. 

Pontypool, I. 

Pontypridd, II., IV. 

Poplar, I. 

Portmadoc, Beddgelert 
Railway, IV. 
Portsdown and Horndean Light Railway, IV. 

Portsmouth, I., V. 

pPortsmouth —Hayling Island, 1V. 

Potteries Electric Traction Co., V. 

Prescot and District, II. 

Preston, I., V. 

prn Horwich, and Chorley Tramways Co., 


Electric 


und South Snowden 


Provisional Orders Transferred, I. 
Provisional Orders Undeveloped, I. 
Pudsey, IA. 

Queenstown, I. 

Radcliffe, IT. 

Ramsbottom, IV. 


Ramsgate, I. 

Rathmines, I. 

Rawmarsh, II. 

pRawtenstall, IA. 

Reading, 1.,V. 

pRedear, I., IA. 

Redditch, I. 

pRedditch and District Light Railway Co., IV. 

Redruth (see Camborne, II., IV.) 

Reigate, 1. 

pRhondda, IV. 

Rhy], I. 

Richmond, I. 

Rochdale, II., IV. 

Rochester (see Chatham, I.) 

Ross (Hereford,) 1. 

Rotherham, II., IV. 

Rothsay, I. 

Rothsay Tramways Co., V. 

Roundhay, I. 

pRoyton, I. 

Rugby, IA. 

pRugby and District Light Railway Co., IV. 

Ruislip (see Northwood, IA.) 

pRuth« rglen, IA. 

Ryde Pier Co. (I. of W.), V. 

Ryde and St. Helens (1. of W.), I. 

pSt. Albans, I. 

St. Andrews (N. B.), I. 

St. Annes-on-the-Sea, II. 

St. Helens (Lancs.), II., IV. 

St. James' and Pall Mall Electric Light Co., I. 

St. Marylebone, I. 

St. Pancras, I. 

Sale, IA. 

Salford, II., IV. 

Salisbury, I. 

Saltburn, I. 

Sandown (see Shanklin, I.) 

Scarborough, II. 

Scarborough Tramways Co., IV. 

Scottish Central Electric Power Co., III. 

pScunthorpe, I. 

pSeghill, Earsdon and Tynemouth, I. 

Shanklin and Sandown, I. 

Sheerness, IT. 

Sheerness and District Electric Power and Trac- 
tion Co., IV. 

Sheffield, I., V. 

pShildon, I. (see Bishop Auckland, IV.) 

Shipley, II. 

Shoreditch, I. 

Shrewsbury, I. 

Shropshire, Worcestershire and Staffordshire 
Electric Power Co., III. 

pSidmouth, I. 

Sleaford, I. 

Slough and Datchet, I. 

Smethwick, II. 

Smithfield Markets Electric Supply Co., I. 

Somerset and District Electric Power Co., III. 

Southampton, II., IV. 

pSouthend and Colchester Light Railways Co., 
IV. 

Southend-on-Sea, II., IV. 


| South Lancashire Tramways Co., V. 


South London Electric Supply Corporation, I. 

South Metropolitan Electric Light and Power 
Co., I. 

Southport. II., IV. 

pSouthport and Lytham Tramroad Co., IV. 

Southport Tramways Co., 1V 

South Shields, I., II., IV. 

South Snowden (see Portmadoc, IV.) 

South Wales Electric Power Distribution Co., III. 

Southwark, I. 

Sowerby (see Thirsk, I.) 

pSowerby Bridge, I. | 

p3pennymoor, I. (see pBishop Auckland. IV.) 

Stafford, I. | 

Stalybridge, Hyde, MossleyandDukinfield, II., IV. 

Stamford, I. 

»Standish, I. 

„Stanley, IA. 

Stepney, I. 

f'Stevenage, I. 

Stirling, I. 

Stockport, II., IV. 

Stockton-on-Tees, I. 

Stoke Newington, IA. 

Stoke-on-Trent, I. 

pStourbridge, I. 


TO TABLES: 


Stretford, II. 

pStroud and District Tramways Co., IV. 

Sunderland, II., IV. 

Sunderland and District Tramways, Ltd., V. 

Surbiton, I. 

Sutton, Carshalton, Wallington and Cheum, I. 

Sutton Coldfield, J. 

Swansea, I. 

Swansea Improvements and Tramways Co., V. 

Swindon, II., IV 

pSwinton and Pendlebury, IA. 

Tadcaster, I 

pTamworth, I. 

Taunton, II. 

Taunton Electric Traction Co., IV. 

pTeignmouth, I. 

Thirsk and Sowerby, I. 

pThornaby-on-Tees, I., IA. 

Todmorden, I. 

Tonbridge, I. 

Torquay, I., IV. 

Totnes, I. 

Tottenham, I. 

Trafford Park, I. 

Trafford Park Estates, Ltd., IV. 

pTrowbridge, I. 

Tunbridge Wells, I. 

Twickenham, I. 

p Tyldesley, IA. 

Tynemouth, II. (see pSeghill, 1.) 

Tynemouth and District. Electric Traction Co., 
IV. 

Tyneside Tramways and Tramroads Co., IV. 

Underground Railways Co. of London, VI. 

Uxbridge, I. 

Ventnor and Bonchurch, I. 

Wakefield, I. 

Wakefield and District Light Railways Co., V. 

Wallasey, II., IV. 

Wallington (see Sutton I.) 

Walsall, II., IV. 

Walthamstow, II., IV. 

Walton (see Felixstowe and Wevbridge, I.) 

Walton-on-Naze Pier, IV. 

Warrington, II., IV. 

Warwick, II. 

Waterloo and City Railway, VI. 

Watford, I. 

Wednesbury, IA. 

Wellingborough, I. 

West Bromwich, IT. | 

pWest Cumberland Tramways Co., IV. 

West Ham, II., IV. 

West Hartlepool, I. 

Westminster Electric Supply Corporation, 1. 

Weston-super-Mare, II. 

Weston-super Mare and-District Electric Supply 
Co., IV. 

Weybridge and Walton, I. 

Weymouth, I. 

Whitby, I. 

Whitley and Monkseaton, IA. 

Whitchurch and Pangbourne, I. 

Whitehaven, I. 

pWhitworth, TA. 

Willesden, IA. 

Wilmslow (see Alderly Edge, I.) 

Wigan, IV. 

Wigan and Pemberton, II. 

Wimbledon and Merton, I. 

Winchester, I. 

Windsor and Eaton, I. 

pWisbech, I. 

Wishaw, IA. 

Witney, I. 

Woking, l. 

Wolverhampton, II., IV. 

p Wood Green, I. 

Woolwich, I. 

Worcester, II. 

Worcester Electric Traction Co., IV. 

Worksop, I. 

Wormit, I. 

pWorthing, I., IV. 

Wrexham, II. . " 

Wrexham and District Electric Tramways. IV. 

Wycombe, I. 

Yarmouth, II., IV. 

York, I. 

Yorkshire Electric Power Co., II. 

Yorkshire (Woollen District) Electric Tramway, 


IV. 
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Descriptions of Equipments. 


On Tables L, Ia., IT. and ILI. were given lists showing where Descriptions of the Equipment of the various Stations 
enumerated had appeared in “THE ELECTRICIAN.” The Table below, relating to Tramways and Railways, 
completes the list of references :— 


STATION. VOL, | PAGE. STATION, | VOL. | PAGE. | STATION. VOL. rad. 
Aberdeen . . .. . . . . 51 320 Ой ное M ^. ( 42 104 Metropolitan District Rail. | 51 | 4, 64, 294 
Baker-street and Waterloo| 56 | 702,745 | 64 595 way (see also Under. | 54 615 

Railway Gloucester . ff, —. 58 86 ground Electric Rail. 55 458 
DN Tu Hees oso СО = Am in se Northern and City | A Tre ways Co. of London) 8 siis 
КЕК ЕЛ НЕ ИГЫ ; ilwa 
Belfegéb, cie ies fra ront 56 265 Great ci A Railwa П | 54 619 Metropolitan Electric | | 702, 742 
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ihe undertaking were consider. 


financial results of the working of 
ably too favourable, and that he must substitute ten years for five. In 
these circumstances the Electricity committee recommended the closing 
of the wiring department from March 31, pointing out that the district 
auditor stated, in his report in reference to the electricity department : 
* must very fully endorse the financial conclusions on whio 
sulting engineer bases his advice to discontinue this department with the 
least possible delay." 

Councillor T. Incram, chairman of the Finance committee, states that 


of the £60,000 overdrawn at the bank, £42,000 relates to the electricity 


account. The whole matter, he adds, is in such a muddle that he does 
not see how the Council can apply for a loan, and he is afraid that the 
only solution is a special rate of 6d. to 8d. in the £. 


Worcester.—An inquiry was held here last week into the appli- 
cation of the Council for sanction to borrow £6,500 for the extension 
of the Hylton-road electricity station to accommodate the whole of 
the steam production plant, the provision of new plant and the 
repayment of about £4,000 of the loss in respect of plant which is 
about to be scrapped. It is estimated that the re-arrangement of 
the works will effect a saving of about £1,200 per annum. 

Workmen's Dwelling Lighting.—Swansea Corporation have 
appointed a sub committee to report upon a propose! to light elec- 
trically 97 houses about to be built for the working classes at 
Plasmarl. The borough electrical engineer (Mr. C. A. L. Prusmann) 
is of opinion that the neighbourhood is an ideal one for an experi- 
ment in the use of the slot meter. | 


Social.—At the social assembly of Kirkcaldy electricity supply : 


and tramways departments last week the convener (Mr. G. Fer- 
gusson) said that since the beginning of the financial year in May 
the current sold for private lighting had increased by 22 per cent. 
over the corresponding period the previous year and for motive 
power and heating by 96 per cent. The tramways receipts were 
£900 better, without reckoning the takings from the Wemyss cars. 


Robertson Fire-Eaters.—On Saturday last the members of the 


Robertson Fire Brigade held their annual dinner, and this was suc- 
ceeded by a smoking concert at which a ver enjoyable programme 
was presented. During the evening Mr. Wilson, who presided, con- 


gratulated the brigade on their excellent work and on their success 


in the various competitions in which they were engaged. Mr. Ralph, 


in reply, said they owed much of their success to the support and 
encouragement given by the firm to their employes, | 


Electro Harmonic Society.—A ladies’ night concert will be held 
at the Holborn Restaurant, London, W.C., on Friday evening, 
Feb. 22, at eight o’clock. | 


Dinners.—The second annual dinner of the staff of the Ilford 
Electricity Depgryment took plaee on 7th inst., the chief electrical 
engineer (Mr. A; H. Shaw) in the chair. | | 

Those present included Councillor T. Philpot (chairman of the Elec- 
tricity and Lighting committee), Messrs. J. R. Myers (station supt.), D. R. 
Myers, J. Elliott, H. King, W. H. Taylor, E. C. Porter, J. A. Lee, C. E. 
Reynolds, L. Wilde, A. Dott and J. Busby (secretary of the Dinner com. 
mittee). | | 

Mr. J. R. Myers gave the toast of The Electricity Department," to which 

Councillor Рнирот replied, and said that his committee had charge of 
an important undertaking. Improvements were coming along: a new 
lamp was being brought out which was very economical in the consump- 
tion of electric energy. The electric light was а pure and healthy light, 
and electricity would be the power of the future. As regarded their own 
undertaking, they had only been running for six years, and had now 
150 miles of cable, over 3,000 consumers, 1,400 public aoe lighted by 
electricity (100 of which were arc lamps), not to mention those used by 
shopkeepers and others. They produced 8,000,000 units per anuum, an 
were increasing year by year. At the rate they were going on it would 
soon be necessary to put in fresh plant. With regard to the London 
Electricity Sapply Bill, this might affect Ilford; but, whatever happened, 
whether the bill passed and whether Ilford was included iu the area or 
not, the Ilford Electricity committee would see that the intsrests of the 
department were safeguarded. 

In reply to the toast of “ The Chairman," Mr. Saaw said that it was 
satis‘actory to know that the Ilford electricity undertaking had prospered 
since its inauguration. The credit was not all due to him, for unless 
supported by all of them things could not have improved as they had 
done. Не had never had a better lot of men to work with. That was 
their second dinner, and he hoped the annual function would long continue. 


The first annual staff dinner of West Ham Corporation electricity 
department took place on the 6th inst , the borough electrical engi- 
neer (Mr. A. Hugh Seabrook) presiding. 

Among those present were the mayor (Ald. L. W. Spratt, J.P.), Ald. 
H. W. Littler (chairman of the Electric Lighting and Tramway com- 
mittee), Mr. H. E. Blain (tramways manager), Mr. J. K. Bock (late elec- 
trical engineer of West Ham), Mr. J. Eustace (deputy electrical engineer), 
Mr. H. Howard (chief electrical engineer at Barking), &c. | 

ITTLER proposed the “Engineer and Manager and Electricity 
Department," and said that in Mr. Saabrook they had & man full of 
energy who expected each individual member of his staff to work with the 
whole-hearted enthusiasm of which he set so splendid an example. He 
was ав much a commercial man as an engineer. He had in about 15 
months stamped the impress of his personality on the undertaking in 
Several ways. Through his enterprise they had the Silvertown supply, 
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Turbo- generators, mechanical stokers, increased advertising and some 
new faces on the staff. Most important of all, Mr. Seabrook had re- 
organised both the internal and outdoor work and placed them on a 
.Sound business basis, and .demunieipalised the staff generally. Manu- 
facturers had come to look upon the electricity department not as part of 
the rate extracting стравівакон of West Ham, but as а friend taking а 
personal interest in eir welfare, and anxious to be of service to them 
and united with them in bringing inoreased prosperity all round. 

Mr. Бвлввоок said the measure. of success that the staff had been able 
to effect had been largely due to the fact that they had enjoyed the com- 
plete Confidence of the committee. He could not let that occasion pass 
without mentioning the excellent work that had been carried out by the 
sub-departments. Commencing with the generating station, he supposed 
no engineer in the whole country had had to put up with such difficulties 
as Mr, Masters and his staff had overcome. The fact that they were 
able to ruu the ststion without a single hitch or stoppage reflected great 
credit upon the whole of them. The electricity load had been increased 
by over 800 per cent., which was, in itself, sufficient evidence of the com- 
petence and energy of the department, 


TRADE NOTES AND NOTICES. 


` TENDERS INVITED. 


Sunderland Corporation invite tenders for the supply and erection - 
of (a) buildings and chimney shaft; (b) three-phase turbo-generator, 
condensing plant and cooling towers ; (0 water tube boilers, econo- 
misers, pipework and induced draught fan. Specifications, &c., 
from the joint engineers for the scheme (Mr. J. F; C. Snell and Mr. 
А. S. Blackman), Town Hall, Sunderland. Tenders (addressed to 
the Chairman of the Electricity and Lighting committee) to the 
town clerk (Mr. Fras. M. Bowey) by noon, March 1. See also an 
advertisement. | . 


The Lighting committee of Dublin Corporation invite tenders for the 
installation of a steam turbine, a c. generating set of either 1,500 kw. or 
1,000 kw. capacity, at the Pigeon House generating station, the set 
to form a complete unit comprising turbo-alternator and exciter, 
switch gear and connections, full condensing equipment, and altera- 
tions to existing steam range, &c., and to be installed and erected 
upon foundations provided y the Corporation. Specifications, &c., 
from the city electrical engineer (Mr. Mark Ruddle), Fleet-street, 
Dublin. Tenders (addressed to the Chairman of the committee, 3, 
Cork-hill, Dublin) by Thursday, 28th inst. See also an advertisement. 


Marylebone (London) Council invite tenders for the supply of 
various stores for their. electricity supply department, including 
engine-room stores, rubber cables, fireproof tape, cable jointing and 
materials, ironmongery, timber, installation fittings, incandescent 
lamps, box compound and pitch, bricks and cement, firebricks and 
fireclay, broken coke, carbon brushes, dynamo brushes, iron and lead 

ipe, mica, arc lamp carbons, valves, castings, fuses, &c. Con- 
itions and forms of tender from the resident electrical engineer and 


; manager (Mr. F. A. Wilkinson), 19 and 20, York-place, W. Tenders 


to the town clerk (Mr. Jas. Wilson), Town Hall, Marylebone-lane, 
London, W., by 4 p.m. March 18. See also an advertisement. 


Manchester Corporation invite tenders for supply of assorted iron 
castings, cement, chippings and broken stone, and general stores, 
including motor parts and accessories, controllers, resistances, &c., . 
‘armature and field coils, fuses, switches, &c., trolley poles, incan- 
descent traction lamps, telephones, lighting material and bells, cells 


.for bell circuits, insulating material, carbon brushes and carbons, 


ower and lighting cables, copper, brass and steel wire, overhead 
fine material, oils and lubricants, lamp glasses and globes, por-elain 
and brown ware insulators, crucibles, rubber goloshes, loves, work- 
shop tools and appliances, ironmonery, springs, &c. Specifications 
and forms of tender from the general manager (Mr. J. M. McElroy), 
Corporation Tramways, 55, Piccadilly, Manchester. Tenders 
(ad ed to Chairman of the Tramways committee) by 5 p.m. 
Feb. 25. See also an advertisement. ; ; 


Shoreditch (London) Council invita tenders for the supply of 
stores and other materials for ihe Electricity Supply and Highways 
‘departments for the 12 months ending March 81, 1908, including 
Ex f and sundries, gas pipe and fittings, engineers’ stores, iron- 
mongery, miscellaneous indiarubber work, timber, plumbers' and 
smiths' work, &c. Tenders to the town clerk (Dr. H. Mansfield 
Robinson) Town Hall, Old-street, E C., before 8 p.m. March 12. 
Further particulars are given in an advertisement. 


Handsworth (Staffs.) District Council invite tenders for supply, 
delivery and erection at their electric power station of switchboard 
extension and equaliser booster. Specifications, &c., from clerk to 
the Council (Mr. H. Ward). Specifications and drawings can be 
séen at (but not obtained from) the offices of the consulting engi- 
neers (Messrs. Kennedy & Jonkin), 17, Victoria-street, Westminster, 
S.W. Tenders to the Council House, Handsworth, near Birming- 
ham, before noon March 7. See also au advertisement. 
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Ilford District Council invite tenders for various stores for the 
ear ending March 81, 1908, including meters, cables, incandescent 
еар аге lamp carbons and house service fuse boxes, joint boxes 
and coal for the electricity department; also paints, &c., cleaning 
materials and oil and grease for the tramways department. Forms 
of tender, &c., from the chief engineer (Mr. A. H. Shaw, M. I. E. E.), 
Electricity Works, Ley-street, Ilford. Tenders to the clerk to 
Council (Mr. John W. Benton), Town Hall, Ilford, before noon 
Feb. 26. See also an advertisement. 
Ilford Urban District Council also invite tenders for supply and 
erection of a feeder booster and switchboard. Tenders to the clerk 
(Mr. John W. Benton), Town Hall, Ilford, before noon, Feb. 26. 


Fulham (London) Council invite tenders for supply of gencral 
stores for the year ending March 31, 1908, including engineering 
goods, packings, jointings, tools, castings, cables, incandescent and 
other lamps, carbons, street lighting goods, oils and paints, &c. Ten- 
ders (on printed forms) to the Town Hall, Fulham, S. W., by 4p.m. 
Feb. 27. See also an advertisement. 


London County Council want tenders by 10 a.m. Feb. 19 for 
road work and platelaying in connection with the reconstruction of 
tramways in Goswell, Pentonville and Gray's Inn-roads for the 
conduit system of electric traction and the construction of new lines 
in St. John-street. Forms of tender, &c., from the chief engineer, 
Spring-gardens, S.W. 

London County Council also want tenders by 10 a.m. Feb. 19 for 
supply of 300 pairs of maximum traction swing bolster tramcar 
trucks. Forms of tender, &c., from County Hall, Spring-gardens, S.W. 


Islington (London) Council want tenders by noon Feb. 21 for 
supply of 80kw. and 50 kw. transformers, tanks and switch boxes, 
india-rubber cable and jointing materials and compound for h. and 
1.4. boxes. Particulars from Borough Electrical Engineer, 50, Eden- 
grove, N. 


Tenders are wanted by 10 a.m., March 8, for 12 months’ supply 
of electric lighting sundries, ironmongery, asbestos packing, oils, 
&c., to Croydon Mental Hospital, Warlingham, Surrey. 


Portsmouth Corporation want tenders by Feb. 20 for 12 months’ 
suppl. of stores to their electricity department, including electrical 
goods, ironmongery, &c., and for laying cables, &c. Forms of tender 
from the electricity works, Gunwharf road, Portsmouth. 


Cheltenham Corporation want tenders by Feb. 21 for 12 months' 
supply of stores, including electric light fittings, c.i. pipes, iron- 
mongery, tools, indiarubber goods, oils, &c. Forms of tender from 
the borough surveyor and water engineer. 


Sheffield Electric Light committee want tenders by March 25 for 
supply of machines for regulating the power factor of their a.c. 
supply system. Forms of tender from Mr. 8. E. Fedden,Corporation 
Electric Supply Department, Commercial-street, Sheffield. 


Stockport Corporation want tenders by noon Feb. 25 for five double. 
deck, top-covered tramcars. Particulars from the Borough Surveyor. 


The Egyptian Journal Officiel announces that tenders will be 
received by the Administrative Service Public Works Department, 
Cairo, until 10 &.m. March 16 for the electric lighting of Korimat 
and Elessi pumping stations, East Giza Province. Forms of tender, 
&c., from Lieut.-Col. Western, R.E., C.M.G., Queen Anne's-cham- 
bers, London, S. W. Сору of specification can be seen at the Board 
of Trade, 78, Basinghall-street, London, E.C. 


TENDERS REOBIVBD AND ACOEPTBD. 


À recommendation from the Highways Committee of London 
County Council to accept the tender of the British Westinghouse 
Co. at £100,950 for supply of electric equipment for 800 tramcars has 
been held over for a week, in accordance with standing orders. A 
condition of the contract is that, in the event of the market price of 
copper falling below £118 a ton, the actual price of the equipment 
be based upon the market price of copper on the first day of January, 
May and September respectively. 


London County Council have accepted the following tenders for 
supply of stoneware cable ducts required in connection with the 
construction or reconstruction for electric traction of further portions 
of cie Sounds tramways :— 

osea, Tugby & Co. 150,000, H. R. Mansfield 150,000, Stanley Bros. 
150,000, and Geo. Skey & Co. 50,000, all at £15 per 1,000 sübjeot to 
23 per cent. discount for cash. 


Yarmouth Council have accepted the following tenders :— 

_ Walter Scott (Ltd.), for 150 tons of steel rails аб £6. 10s. per ton and 
75 tons at £8 per ton ; Thermit (Ltd.), for joints estimated at £400 (more 
or less); British Electric Equipment Co,, for poles and overhead equip- 
ment at £1,612; Brush Co., for four cars with garden seats and opening 
sashes, at £520 per car; Millar’s Karri & Jarrah Co., for 400,000 4 by 9 
by 3 best Jarrah paving blocks at £9. 5s. 5d. per 1,000; Dawber, Townsley 
& Co., for 1,000 tons best Portland cement at 23s, 6d. per ton. 


Stepney (London) Council have placed an order with the Improved 


Electric Supplies (Ltd.) for 16 farther arc lamps, in addition to the 


60 for which the tender of the company was accepted in July. The 


additional lamps are to be supplied under a provision of the contract 
at £81 per set of four lamps. 


The Campania Alemana Transatlantica de Electricidad, Buenos 
Ayres, has ordered three 11,260 н.р. turbo-alternators and five sur. 
face condensers of the same capacity from Franco Tosi, through 
the firm's local agents, the Cia Industrial de Electricidad del Rio 
de la Plata. 

Salford Council have accepted the following tenders :— 

H. 8. Wood & Co., wiring the receiving offices at the central car depot, 
£189. 10s. ; Cleworth & Robinson, foundations for turbo-generator, £575 : 
Brecknell, Munro & Rogers, three Turney & Malone patent automatic 
point controllers ; Bowes-Scott & Western, roof over water softening 
plant at Frederick-road electricity works, £130. 


London County Council have accepted the offer of Hadfield's 
Steel Foundry Co. to supply (for £40,000) the special track work 
required in connection with the electrification of the tramways in 
Holloway-road, Bow-road, City-road, Tooting, Goswell-road, Green. 
wich to Lewisham. 

Veritys Limited inform us that they have received a further 
order for 50 “ Aston. Worsley ” arc lamps for Melbourne Corpora. 
tion, and that Aston radiators, to special designs, have been 
selected for use on the King’s new yacht now being fitted up at 
Southampton. 

D. Santoni & Co. inform us that they have secured, in open com. 
petition, the contract for the supply of 48 Santoni flame lamps 
and eight open-type arc lamps for the Bengal-Nagpur Railway, with 
poles, insulators, &c. The amount of the contract is £650. 5s. 2d. 


Woking Council have accepted the offer of H. Quartermaine for 
wiring the Monument Hill schools at £60. 12s. There were three 
other tenders, at £117, £125 and £188 respectively. 

Gillingham Council have accepted the tender of the Medway 
Motor & Electrical Engineering Co. for assisted wiring at 13s. per 
point in closed conduits, and 11s. per point in wood casing. 

Marylebone (London) Council have placed an order with the 
Lancashire Dynamo & Motor Co. for a second balancing boost? 
for £2,200. 

Bray District Council have accepted the tender of Johnson & 
Phillips for the supply and erection of a h.t. switchboard. 


Stepney (London) Council have accepted the tender of J. Rich- 
mond & Co., at £33, for a hand lift at the generating station. 

Worksop Council have accepted the tender of Shaw & Son for one 
gross of street electric lamps at 14s. per dozen. 

Waterloo Council have accepted the tender of Dargue, Griffiths & 
Co. for wiring the new library, at £219. 


Tunbridge Wells Council have accepted the tender of the General 
Electric Co. for the supply of 100 50 c.p. osram lamps. 


Bury (Lancs.) Council have accepted the tender of Jas. Byrom 
(Ltd ) for extensions to the central tramway depot. 


per & Lange have secured the annual contracts for the su)p'y 
of carbons to Brighton and Birkenhead Corporations. 


West Ham tramways department has accepted the tender of 8. 
Stone & Co. for the supply of 200 steel tyres at 26s. 10d. each. 


Yacht Lighting.—Claud Hamilton (Ltd.) have obtained the con- 
tract for the electric lighting, electric heating, ventilating, &c. 0 
the King’s new yacht Alexandra," which Messrs. A. & J. Inglis 
are building. The firm have recently completed the electric light. 
ing of the large turbine yacht Mahroussa" for the Khedive of 
Egypt, and have the contract in hand for electric lighting Dunrobin 
Castle for the Duke of Sutherland. 


Direct Current Turbine Sets v. Reciprocating Engines. 
Belfast Corporation recently invited tenders for two 1,000kw. nu 
dynamos, complete with two sets of surface-condensing plant. 58 
offers were received, the majority being for reciprocating engine n 
but some firms availed themselves of the opportunity given in the 
specification to offer steam turbines direct-coupled to continuous 
current dynamos. | " 

The city electrical engineer (Mr. V. A. H. M' Cowen), after making care t 
inquiries into the merits of the various offers, recommended the Tram 
ways and Electricity committee to accept the tender of wile, 
Robinson (Ltd.), Rugby, at £18,147. 9s. (the highest price que 
steam turbines), made up of £14,956 for turbinedynamos and £3,19 | 
for surface condensers, but as an alternative (if the committee oa a 
to extend with reciprocating engine sets of the same type ав alrea Т 
stalled) he recommended the acceptance of Dick, Kerr & Co. rae 
(with Bellis engine) at £16,846, and condensing plant of the Mirrlees 
Watson Co.’s manufacture at approximately £2,900. eT 

Mr. M‘Cowen’s recommendation to accept the former tender was un a 
mously supported by the committee, but considerable opposition 175 
offered at the Council meeting to the adoption of steam torbar у s 
ground that at other stations where that type of plant had been adop 
considerable trouble in working had been experienced. ad made 

Sir James Henderson explained that since the committee ha il 
their recommendation a good deal of information had come 8. 
hands аз to the unsatisfactory nature of that type of plant at wor 
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where, and he asked that the matter bé referred back for further con- 
sideration, 

This course was adopted, and the committee again made the same 

recommendation, but the Council referred the matter back a second time. 

Finally, and for the third time, after making still farther inquiries, the 
committee unanimously recommended the acceptance of Willans & 
Robinson's tender, and this recommendation was finally accepted by the 
Council on Tuesday last. 

We may say that the turbines recommended by the Belfast committee 
are of an improved type (the Willans:Parsons type), and the dynamos 
are of a type of which a considerable number are satisfactorily at work in 
different parts of the world built by Brown, Boveri & Co. The committee, 
before making their final recommendation, were in possession of lengthy 
cablegrams which had been receeived from six of the largest users of 
d.c. turbine sets in the world, giving an expression of their opinion as to 
the results of this type of plant, and those replies left no room for doubt, 
but that d.c. turbine gets of the type offered by Messrs. Willans & 
Robiuson are in successful commercial operation, and can be relied upon 
for working on tramway loads. The two 1,000 kw. turbines for Belfast 
are being arranged to run at a speed of 1,250 revs. per min., and the 
dynamos (whieh will be built by Brown, Boveri & Co., of Baden) are 
fitted with separate exoiters and compensating Deri windings for assist- 
ing commutation. The surface condensers are of Willans & Robinson's 
standard type, and will be manufactured by that firm. The turbine sets 
will be of the same type as Willans & Robinson are supplying in con- 
nection with their contracts with Salford, Blackpool and Glasgow Cor- 
porations, in all of which cases d.c. sets are being installed. 


BUSINESS NOTICES. 

In order to meet the very large demand for electrical plant which 
exists both at home and abroad, the directors of Dick, Kerr & Co. 
(Ltd. have decided to carry out considerable additions to their 
Preston Works, this being the second extension which has taken 
place since the shops were erected. 


The firm of Buchan & Hogarth, consulting electrical and mecha- 
nical engineers, 16, Rutland-square, Edinburgh, and Parliament- 
chambers, Westminster, has been dissolved and the former partners 
(Matthew Buchan & Robt. Wm. Hogarth) will in future carry on 
the business in partnership with Sir Home Gordon, Bart., as 
“ Buchan & Partners." 

Arthur Fishlock and Andrew Benson Alfred Taylor (trading as 
Reid & Fishlock) electrical engineers, Maryland-street, Liverpool, 
have dissolved partnership. 


BANKRUPTOIES, LIQUIDATIONS, &c. 

In the bankruptcy of Frank E. Williams (trading as F. X 
Williams & Co.), electrical engineer, 928, Coventry-road, Birming- 
ham, the first meeting of creditors will take place on Feb. 15 at 
191, Corporation-street, and the public examination o March 18 at 
the County Court, Birmingham. 

Claims against the separate estate of Robt. Foster, Bradley Honse, 
Nelson (trading with W. Baker as Robt. Foster & Co., at Burnley, 
and as the Nelson Electrical Engineering Co., at Nelson) to Mr. 
C. H. Plant, 16, Chapel-street, Preston, by Feb. 22, 

Claims against the Motor & Electrical Engineering Co. (L eeds), 
ee by Feb. 28, to Mr. R. A. Smithson, Central Bank Chambers, 

eeds. 

Walter Veitch and Herbert E. Smith (trading as the Taylor 
Smith Electric Co.), 98, South Anne-street, Dublin, have dissolved 
partnership. Debts by Mr. Veitch. 

FT 

Sale by Auction.— Messrs. Fuller, Horsey Sons & Cassell have 
been instructed by the liquidator of the Clift Mfg. Co. (Ltd.) (Mr. F. C. 
Harper) to sell by auction at Bravington-road Works, Harrow-road, 
London, W., on Feb. 26, at 11 &.m., the electrical plant, machi- 
nery and stock, including a number of lathes, drilling machines, &c., 
two electric motors, smiths’, engineers’ and cabinet makers’ tools, 
house service fuses and switches, cables, fittings, &c. Catalogues 
from Messrs. Harper & Broom, 27, Chancery-lane, London, W.C., 
and from Mesers. Fuller, Horsey Sons & Cassell, 11, Billiter square, 
London, E.C. See also an advertisement. 

Sale by Tender.—Tenders are invited by St. Pancras (London) 
Borough Council for the purchase of а 700 1. H. p. Browett-Lindley 
triple-expansion three-crank condensing engine, suitable for drivi 
& 450 kw. electric generator. Further particulars from the chief 
electrical engineer (Mr. Sydney W. Baynes), 57, Pratt-street, 
Camden Town, N.W. See an advertisement. 

Works for Sale.— The extensive newly-erected Ferry Works, 
Queen's Ferry, Chester, are advertised for sale by private treaty. 
The works are conveniently situated, cover an area of about 
150,000 ft., and have a frontage of 1,200 ft. to the L. & N.W. main 
line. The works have been constructed throughout with regard to 


economical operation, and all the shops are lighted and driven by 


electricity. The power house contains plant of 1,000 н.р. (Willans 
& Robinson engines and enerators) in convenient units. The works 
are equipped with special plant for the manufacture of water-tube 
boilers and tubes. The steel works and machine departments are 
fully employed on profitable work, and the special qualities of steel 


produced (including vanadium steel) are widely known in the motor м 


and other trades. Illustrated descriptive particulars and orders to 
view ean be obtained from the sole ts (Messrs. Wheatley Kirk, 
= & 00), 46, Watling-street, London, EC. See also an adver. 
isement. 


Plant for Sale.—'Two Lancashire boilers (by Hick, Hargreaves 
& Co.), Bennis stokers, and one superheater are advertised for sale 
by Leeds Corporation electric lighting department, 1, Whitehall. 
road, Leeds. MU | 

An Evershed (200 volt) testing set is advertised for sale by Mr. S. 
Hewett, 44, Northam-street, Lewisham, London, S.E. 


. Premises to Let.—Mr. J. Sutton, 61, Bath-street, Ilkeston, adver- 
tises to let, in Ilkeston, a ehop and premises, suitable for electrician 
with small capital. 

Meter Testing Fees.—London County Council notify that they 
propose, subject to the approval of the Board of Trade, to prescribe 
new rules and a scale of fees (as set out in an advertisement on 
another page) in connection with the testing by the Council of 
electricity meters. Persons proposing to object to the rules and 
fees may do so by le tter addressed to the assistant secretary (Har- 
bour Department) of the Board of Trade within one month. 


CATALOGUBS, &c. | 

A. E. G. Booklets.— Following the practice of many other manu. 
facturers nowadays the A. E. G. Foreign Department, Caxton 
House, London, S. W., make up their trade literature in a standard 
size with thumb index for insertion in a file. Pamphlets 10 (VI.) 
and 10 (VIL.) deal respectively with insulating conduit, brass and 
iron covered, and with electrical-heating apparatus. An electrically 
heated vacuum drier, which is made in two sizes for 1$ and 2 
gallons, has an energy consumption respectively of 3:3 and 5°8 units. 


Roller Bearings. Wider use of rotating prime movers and power 
agents presents more numerous opportunities for the use of roller 
bearings. ‘Tramway and railway rolling stock can also be fitted 
with apparatus of this character and many economies in operation 

effected. The Empire Roller Bearings Co., 15, Victoria-street, 
London, 8.W., give some interesting particulars of their type of 
bearing, with special reference to a design for tramway and railway 
use. We learn that in the case of a track cleaning and watering 
car a saving in current of as much as 15 per cent. was made after it 
had been fitted with Empire bearings. 

Enclosed Fuses.— Koolark ” enclosed fuses, as supplied by the 
Electrical Apparatus Co., Caxton House, Westminster, embody the 
somewhat novel feature or a special cooling liquid contained in a 

lass tube enclosed by the fibre tube between the two main contacts. 

hen the tube blows on short-circuits this glass is broken, and the 

gases given off are immediately damped and the risk of explosion 
obviated. $ 

D.E.W. Motors.—A supplemental. sheet and list (No. 1,004) 
recently published by the Union Electric Co., Park-street, South- 
wark, S.E., gives particulars of D.E.W. motors and dynamos for 
direct current, ranging in size from } B R. p. to 2} B. . p. 

Radiant Heat.—Another of the General Electric Co.'s handy 
booklets has reached us. The title is Healthy Heat,” and it con- 
tains good illustrations of new patterns of G. E. C.“ radiators. 
These are of the glow lamp pattern on the “ Archer system. The 
booklet is printed on good paper, and all the illustrations are excel- 
lently reproduced. | 

Robertson Lamps.— Accompanying a neat booklet on “ Robertson” 
electric lamps, just to hand, are particula:s of the prize competition 
which was announced in our columns a fortnight ago. Competitors 
are required to solve the riddles of 86 pictures, in each of wbich is 
hidden the name of some electrical accessory or term. The solution 
of some of the picture puzzles is comparatively easy, but others 
look veritable posers. The prizes range from £10 value to a number 
of consolation prizes. Obviously the scheme is intended to advertise 
“ Robertson ” lamps. The competition closes on the 28th inst. 


Exports of Electrical Goods and Apparatus.—The following 
ist gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery which 
is not separately specified) from Feb. 6 to 12, with the ports of 
destination :— 

Africa— Alexandria, £899; Cape Town, £14; Delagoa Bay, £39; 
Durban, £561 (including £35 telegraph material); East London, £101 ; 
Port Elizabeth, £9; Port Said, £23; Port Sudan, £283. Argentina— 
Buenos Ayres, £1,018 (including £240 telegraph material); Rosario, £84. 
Australasia—Adelaide, £25; Brisbane, £840 (telegraph material); 
Cairns, £210; Fremantle, £1,131; Melbourne, £95; Otago 1 
£932; Perth, £956 ; Sydney, £345 (including £220 telegraph meaa ^ 
Wellington £1,861 (including £100 telegraph material). Belgium— Ostend, 
#61. Brazil—Para, £1,867; Rio Janeiro, £822. British са 
Demerara, £12. Canada—Ottawa, £40. China—Foochow, £88 (telegrap 
material); Shanghai, £1,152. Cochin China—Saigon, £20. Denmark— 
Copenhagen, £82 (telegraph material). France Paris, £49. 55 
Bremen, £509; Hamburg, £81; Terneuzen, £29. ET k 
(including £80 telegraph material) ; Holland—Amsterdam, £72 (te евтар : 
material); Rotterdam, £153, Indía—Bombay, £4,972; Calcutta, 
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including £12 telegraph material); Karachi, £86 ; Madras, £950 (includ- 

ne 2915. telegraph cable) Japan—Nagasaki, 21,854; Tokyo, £414; 
Yokohama, £115. Malta—£146 (including £40 telegraph material). 
Norway—Christiania, £26.  Portugil—Lisbon, £47; Oporto. £75. 
Russia—Kurch, £3,870; Riga, £165 (including £30 telegra h materia!) ; 
St. Petersburg, £99 (including £47 telegraph material) Straits Settle- 
ments Singapore, £84. Sweden—Stockholm, £129 (ineluding £122 
telegraph material. Uruguay—Monte Video, £251 (including £79 tele- 
graph material). .U,S.4.—Boston, £88. Total £27,153, against £139,068 
in the corresponding week last year (Feb. 7 to 13). | 


== A = 
PATENT RECORD. 


С APPLICATIONS FOR PATENTS. 


Norg.— The undermentioned Applications (except those marked. Т) are not 
open to public inspection until after acceptance of Complete Specifications. 
Those marked t are open for inspection 19 months after the date attached to 
them, if they have not been published previously in the ordinary course. 
Names within parentheses are those of communicators of inventions. When 
Complete Specification accompanies application, an asterisk is affixed. 

January Б, 1907. 
314 KEENE. Ships’ telegraphy. | | ` 
516 RHopzs & Кнорез ELgcTRICAL Mra. Co.  Dgnamo-electric machines. 
$26 Warre, Lighting of ships’ compasses... | 
ME е January 7, 1907. 
356 Daver. Steam superheater and boiler feed-water heater.* 
369 HAMILTON. Safety device for exposed conductora. | | 
377 OLDFIELD & ScHorIEgLD. Emergency brake for tramcara or other suit 
able vehicles. | "NN 
303 SrEvENSON. Testing leakage from electrical circuits. 
599 Wricdt. Power tranemission mechanism. (Date applied for, 9/4/06. 
410 Irving & WiLLs. Separating water from steam in boilers. 
414 Jomav. Metallurgical and electromettallurgical procass for ths pro- 
-duction of pure copper. (Date applied for, 20/5/06.)* t 
436 MrrcHzLL Surface - contact electric-traction systems. 
437 ТчррЕмАн. Means for starting fluid-pressure reciprocating engines. 
440 B.T.-H. Co. (A.E-G. Germany.) Regulating alternatiog-current 

| motors of the commutator type. . 

441 B.T..H. Co. & Мовнелр, Dsn*mo-electric machines having com- 
mutating poles. - | f 

449 Lovett. Electrical signalling apparatus. | 

455 Epwarps. Controllers for the trolley poles of electric cars. 

455 TRuMPLER. Electrical heating apparatus.“ 


SPECIFICATIONS PUBLISHED. 


T · 1906 SPECIFICATIONS. 
18 HaTFIELD. E'ectric resistances, contacts and the like. 
151 Parrir. Electric furnaces. | 
: 180 В.Т.-Н, Co. -(G.E. Co., U.S.) Electrical signalling. 
515 B.T..H. Co. & HorpEN Electric measuriag apparatus. 
892 ATKINSON. Coating of metallic surfaces with electric insulating 
material and the fixing of parts thereon, = ` 
1,068 Parsons, - Preventing overheating of electrical machinery. 
1,589 Кікаввовт. (Western Electric Co.) Cables. 
1,944 HIGHPIELD. Laying eloctrice conductors. 
2,956 THomson. Electric flash or pocket lamps. 
2,989 LaFontaing, Electrolytic process for treatment of copper ores 
and waste. . | 
6,516 B.T.-H. (G. E. Co, U.S.) Transformers. 
10,285 Schwax. Circuit-cksing device for electric clocks. 
granted.) 
10,861 FERT & Grassor. Eleciricity meter. 


13,515 Носи Smita & Co., Smits, & SMITE. Con'rolling gear for electric 


(Rights not 


pumps. 
17,542 FELTEN GUILLEAUME-LAHMEYERWERKE A.-G. El:ctrical sterilising 
apparatus. (Date applied for 1/8/05.) 
17,911 Зіємемв Bros. DrNAMO Works. (Siemens Schuckertwerke.) Con- 
i trolling single and three-phase commutator motors. 
21,094 Simens Bros. Dswauo Works. (Siemens Schuckertwerke ) 
Arrangement of motor-generator for working are lamps. 


24,156 Fricke & Witte. Coin-freed apparatus for administering 
electricity. | . ' 


COMPANIES’ MEETINGS AND REPORTS. 


— — 


St. James & Pall Mall Electric Light Co. (Ltd.) 


The ordinary general meeting was held on Tacsday, Col. Evsrace J. A. 
Влгғосв presiding. ` | | | ' 

The General Manager (Mr. FREDERIC J. WALKER) read tho notice 
convening the meeting and then the report of the auditors. 

The CH AIRMAN then said: Gantlemen, the most conspicuous item in 
the accounts which you have before you, the point on which you will 
naturally ficat look for an explanation, is the reduotion of the amount of 
net revenue available for dividend. You will remember that at the last 
unnva meeting the Chairman called attention to several circumstances 


which hid then affectsd the rev — l 
rebuilding whioh was revenue—namely, the large amount of 


Parliamentary law expenses, and the general fall in the price obtained 
from the sales of electricity. All these difficulties have remained with пз 
during the past year. Some of the large rebuilding operations in one 
district have not yet been advanced far enouzh to restore to us the im. 
portant revenue of which we were deprived by dsmolitions; the Parlia. 
mentary costs, to which I shall presently геслг, have exceeded t10: 
of 1905, and the fall in the price of electricity has continued, our supply 
having been made at an average of 3:21d. par uait, as compsred with the 
average of 3:42d. per unit of 1905. The case, then, is that while, through 
Causes operating generally in London, this considerable redaction 
of price has been forced upon us, other causes, som» of them раг. 
ticularly affecting ourselves, have operated to counteract to sni extent 
the growth in output which should normally have compensated us. The 
actual loss of 0:21d. per unit on our waole outpat moans n» less thin 
£7,200 less in revenue, of which an iucreas3d output of 300,000 units 
has brought us bacx only £4,000, leaving us soma £3,200 to the bad. 
Some small savings in cost and increases in sundry revenus have reduced 
this defisiency tə £2,500. The decision of the Cantral Co., in which 
we concurred, to reduce the cost of the unit before paying a dividend. 
means the loss of another £2,500, the two together msking £5,000, the 
21 per cent. by which thia year's dividend is 1983 thin last year's, the 
£1,000 which we have taken from the contingeacy fund being only half 
the amount by which we reduced our carry forward last yaar. While the 
fallin price must undoubtedly be looked on as permanent, the circam. 
stances which for the Jast two years have stood in the way of our expan- 
sion are of a temporary nature. A return to the norm growth of oar 
business is all that is needed to put our revenue account in a vastly more 
favourable light, and I am glad to say that signs of sucha return are already 
showing themselves. The increase in our connections ducing the year is 
equivalent to 732:8kw., as compared with the figure of 23024 kw. for 
1905, and of this we are already feeling th? effec. Indeed, I may взу 
that the revenue of January, 1907, already exceeds that of January, 
1908, by 10 per cent., and your Directors begin the year in a much more 
hopeful frame of mind than was the case 12 months ago. The reduction 
of the price for power and heating to tha flat rate of 1d. has enabled out 
officers to do excellent work in pushing this branch of our business. 
The use of electric radiators for heating is, with this low rate, not only 
е зіепё, clean and convenient, but also cheap, and consequently is 
rapidly extending. We have further increased th» use of electric power 
in the district by adopting a system by waich we place our own motors 
in our customers’ premises, charging a reasonable rate for reat and 
maintenance. This will explain the new item which appears in out 
capital account this year — motors fix d oa installations — zi the 
growth in revenue account under the head of “ Feas Reseived (net) for Hue 
and Maintenance of Motors.” It is ргорэзеі to exten i this вувізш to 
other apparatus, such as arc lamps, ventilating fans, &. The rezult of 
our efforts in this direction is cartainly promising, but I must say we have 
found no evidence, so far as our own district is concerned, to support 
the too sanguine estimates of the possible demand for power in London 
on which the large schemes before Parliament are based, though, for the 
majority of power consumers, the rate which we are offering is actual) 
below that proposed either in the London County Cough or Adminis- 
trative County Bills. I may also call attention to thè 1 tending use of 
high efficiency metallic filament lamps. Though this means at firsts 
certain loss of output to us, we look to it as one of the most important 
factors in the cheapsning and popularisation of electric lighting, and E 
confident that any temporary loss due to this will be quickly n 
good by the new field of business opened up thereby. Tou will see ] 
refererice to the accounts that the amount of electricity parann 
from the Central Electrio Sapply Co. has considerably inorena 
Oar engineers have satisfied themselves, after long and thoroug 
experiment, that a material saving will ba effscted for our Company 
by drawing the bulk of our supply from the more modern works s 
the Central Eleotric Supply Co. and by employing the older work; у 
this Company mainly for the peak ani winter loads. The number 0 
units of electricity расона from the Central Co. will, therefore, 
in future tend to grow, with a corresponding diminution in the cost pi 
unit, and the Beard of the Central C». have decided to erect a com- 
plete system of condensation plant in connection with exhaust steam 
turbines to meet the natural growth of the business with ino 
economy. Now that the experimental stage of the Central Co. md 
be considered over, it is expected that a regular dividend will be paid d 
ghares, and in view of this the Board have considered themselves entitle 
to draw for this year upon the Contingency Fund, which, as you of 
remember, was established in order to provide for the dimination 
profit which was foreseen during the period of transition until these n : 
works should be in full working order. To the increase in law ap 
І have already alluded. You are aware that the Bill promoted kA : 
selves and other West-End Companies was shelved in Panes аў 
whole question of the supply for London being argued оп the Bi P 
moted by the London County Council. The fight was long and sae 
and unfortunately it has to be renewed this year. The D en : 
companies of London have now to meet a comprehensive e lis 
designed for the complete control of the supply of the маю 
іп the hands of the County Council, wh'ch is estimated К 
including the purchase of all the companies and municipal undert К 
a figure which may reach anything from twenty to thirty pite : 
meet this formidable proposal, the London companies have 2 bi Aden 
promote a Bill giving them power to do what is at present ior Join 
them—namely, to combine, whether by way of amalgamation or n them 
Committee. They are prepared to show that if this power 18 dhe County 
they can supply London at as cheap a rate as that offered by ч bettet 
Council without any risk to public finance, and simply by М оле 
combination and organisation of their existing resources. The 


proseeding in the district, the heavy charges for | versy is-likely to be at least as severe аз that of last year, and ye 
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the energies both of your Directors and officials. They ask your support 
and confidence in their endeavours to bring it to a successful issue. I 
now move the Te eve of the report and accounts 
Mr. WALTER 
mously, 
Resolutions for re-electing the retiring Directors and Auditors having 
been carried unanimously, С : "ДА? 
The CHAIRMAN said: It has always been the practice of the 
Chairman to express to you the very strong feeling of thanks that the 
Board have for the zeal and ability of our prominent Officials and to 
acknowledge the confidence with which they inspire the Board, and, I 
believe, you also. I ask, therefore, that you will join me on this 
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comfort I have to give the shareholders is that they will never hear any 
more of it so far as we are concerned. і rers 
: . | The resolution was then carried unanimously. 
EAF seconded the motion, which was carried unani- : The retiring directors, Mr. Samuel Barber and Mr. Robert E., Benson, 
меге then re-elected, as were the retiring auditors, and after a vote of 
thanks to the chairman and directors the Proceedings terminated, 


ы. 


BAKER STREET & WATERLOO RAILWAY 00.—Mr. T. J. Hare stated 
at the meeting on Tuesday that the capitel expenditure during the half. 
year was £87,577, and the estimated бара] expenditure for the current 
half-year £200,000. During the half-year they carried 6,799,895 passen- 
gers and had received £44,268. Electric. power had cost £11,918, re 


sibordipates for the able way in which they carry out their duties, 
A hearty vote of thanks to the Chairman, Directors and Staff was then 
carried unanimously and the proceedings terminated. 


c 
Anglo-American Telegraph Co. (Ltd.) | 
The ordinary general meeting of this company was held on Friday last, 
Mr. Francis A. Bevan presiding. 
The secretary (Mr. T. H. WELLS) having read the notice convening the 
meeting and the auditors’ report, | | | | 
The CHAIRMAN said: At this meeting we put before you the result of 
the past complete year's working, and I would congratulate the share- 
holders on the fact that we are able to declare a final dividend for the 
whole year of £1. 12s, 6d, per cent. on the ordinary and of £1. 15s. per 
cent. on the deferred stock, Ag regards the past half-year, our traffic 


competition with omnibuses and ‘tramways which had no passen 
to pay. The tor pany was very heavily rated, the amount 1 in the 
half-year for rates and taxes being £8,319, - The balanoe carried to net 
revenue was £11,252, to which was added £8,008 for interest and rents. 
To pay interest on debenture stock and certain rents required £14,578, so 
that t ere was a deficienoy of £817, which had been paid by the Under. 
ground Bail ways Co. in accordance with their contract. The ‘extension 
to Еда ware. road would be opened about July. During the halt-year 


CHARING CROSS, WEST END & CITY ELEOTRICITY SUPPLY co. (LTD.) — 
At an extraordinary meeting last week a resolution was passed ap roving 
the bill promoted by the company and the other London electric ighting 
companies to make further provisions with respect to the supply of elec- 


trical energy in London and surrounding districts. 


CHATHAM & DISTRICT LIGHT RAILWAYS CO. (LTD.)—For the half. 
year ended Deo. 31 the receipts were £20,948. 7s. and the expenses 
£12,429. 18s, 3d. After paying interest (1,100. 193.) and adding amount 
brought forward (£1,116. 128. dd.) the balance is £7,829. 78. 1d. £2,590 

been transferred to reserve for depreciation, £405, 148. 6d. written 

off, and the directors recommend dividends at the rate uf 5 per cent. on 

£105,500 preference shares (£2,687. 10s.), at the rate of 5 per oent. on 

£9,700 new preference shares (£124. 183. Id.), and at the rate of 8 per 

exceptional earnings of the “ Minia ” (£20,800 in the year) and to the | cent. on the ordinary shares (£1,582. 10s.) 
фе renewal fund. 

These two items provide 238, out of the 358. per cent; that the deferred 


how uncertain these earnings from the “ Minia are, and must be. They 
arise from various causes. In regard to our own deep sea cables, I am 
glad to say that these have Worked very well during the past year, and 
there has been no sort of interruption, Tt is rather in the shorter lengths 


GREAT NORTHERN, PIOCADILLY & BROMPTON RAILWAY 00.—The 
report for 1906 states that capital expenditure during the half-year 
amounted to £814,018. The work of conafruction having made good 
progress, the directors thought it desirable the railway should be opened 
or traffic before completion of some of the stations, and an arrangement 
was come to with the contractors (the Underground Electric Railways Co 
of London) with this result, The contractors took all receipts and bore 
all payments from the day of opening to Deo. 81, they paying the 
guaranteed dividend of 4 per cent. per annum on debenture and share 


very strong machinery, and the trawling nete are now put into greater 
depths in the b 

sometimes dra 

everyone it wedld be difficult to Prove damage in any of these cases. 
Turning to the renewal fund account, you will remember I mentioned to 


payable up to Dec, 81 by the Underground Electric Railways Co. permite 
of a dividend at the rate of 4 per cent. 


GREAT WESTERN RAILWAY 00.—In the report for the half-year ended 
Dec. 81 it is stated that the electrification of the Hammersmith & City 
Railway has been completed and electric trains are now running between 
the City and both Hammersmith and Addison-road. The new generating 
station at Park Royal, besides supplying power for these services, has 
entirely superseded the company’s old electric lighting works at Paddington. 


LIVERPOOL OVERHEAD RAILWAY CO.—Mr. R. Hobson at the meeting 
on Tuesday stated that there had been & slight improvement in the 
financial result of the half-year's working, but in the number of pas- 
sengers carried there was a deficiency of 81,119, compared with the same 
period of last year. Receipts were £415 less, but the reduction in expenses 
was £1,966, and the net balance of the half year's working showed 
£1,637 improvement. There had been a smaller coal consumption, and 
they had saved £400 in rates. 


LONDON ELECTRIO SUPPLY CORPN.(LTD.)— The directors’ report for the 
year ended Dec. 31 states that the profit on the year was £56,522. 4s. 1d., and 
added to interest and amount brought forward (£3,284), less expenses 
incurred in last Parliamentary session (21,387. 19s. 7d.), makes 
£58,418, 4s. 6d. Debenture interest absorbed £14,975. 168. leaving 
£48,442. 8s. 6d., out of which the board propose to pay the balance 8 per 
cenf. on the preference shares, absorbing £20,952, and a dividend of 
4 per cent, on the ordinary shares (£18,820). £5,000 is placed to reserve 
(making this £55,000) and £4,170, 88. 6d. is carried forward. The’supply 
of current for power and lighting has been efficiently maintained TE 
the year, the number of units sold amounting to 10,544,484. Capi 
expenditure for the year was £62,504. 193. 3d., poy for new гаш 
and mains in connection with the L. B. & S.C. lway Co's оча 9E 
the supply of power for working the trains on their South London пе, 
which will be commenced next year. Special plant has on ins "s 
and mains laid to meet and anticipate the growing demand for power x 
industrial purposes. The plant and machinery have been шеше оп 
of revenue and are in efficient condition Th ol coontraot wi ndon 


power than before, proving that the main cable was pene y Pound, an 
i ition of the 


by no means too large, seeing that we have two cables laid as far back aa 
1878 and 1874. It is due to our staff for me to say that they have con- 
tinued to work with the greatest assiduity, and I would remind you that 
this company's business does not depend on the financial skill and 
ability of your directors, but, first of all, upon the amount of traffic we 
get hold of and the ability of our management and the skill of 
our operators. On the Jattor Point I should much like you to see 
the kind of words that are put before our operators owing to the ar- 


This being the case, I am sure you would be surprised at the extraordinary 
accuracy with which messages made up of such words are transmitted. 
It is clear from the fact that senders of messages do not avail ihemselves 
oftener of the option which the company gives them of repeating their 
messages at а merely nominal rate that they have confidence in our 
Operators, that however difficult or complicated the composed word may 
be the operators in the Anglo-American Telegraph Co.’s employ are sure 


r. CHARLES BURT seconded the motion. 
A SHAREHOLDER asked what was the position of the French law suit? 
The CHAIRMAN : It is all over, and we shall hear no more about it 
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nty Council for supplying power to the Council's tramways terminated 
Созу ine last. The Bow contract rans to June, 1909, and the benefit 
thereof will shortly accrue. The power supplied for industrial purposes 
shows a 50 per cent. increase. The directors have joined with the other 
electric supply companies in London in depositing a bill for conferring 
farther powers upon all the companies, in order to obviate the necessity 
for, and to take the place of, the various power bills which have been pro- 
moted during the last two sessions. Such a bill would utilise the existing 
plant and meet the public demand for centralised power. To meet the 
growing business the directors recommend the creation of 20,000 more 
preference shares of £5 each. 


NATIONAL TELEPHONE CO. (LTD.)—The report of the directors for the 
half-year ended Dec. 31 last states that the income accrued in respect of 
the business of the half-year amounted to £1,241,843. 1s, 4d., compared 
with £1,125,977. 14s. 2d. for the corresponding period of 1905, an in- 
crease of £115,865. 7s. 2d. Working expenses amounted to £710, 492. 98. Id., 
compared with £647,846. 11s. 1d., increase £62,645. 183. The net result 
(after deducting £118,499. 148. 9d. for Post Office royalties) is a profit 
balance of £412,850. 17s. 6d., compared with £372,265. 1s., an increase 
of £40,585. 16s. 6d. Rentals carried forward for unexpired terms of 
running contracts amounted to £1,057,806. 6s. 5d., compared with 
£972,500. 3s. 7d., increase £85,306. 2s. 10d. Out of the available balance 
of £817,188. 18s. 6d. the directors recommend payment for the half-year 
of a dividend at the rate of 6 per cent. on the 1st and 2nd preference, 
5 per cent. per annum on the 3rd preference shares, 6 per cent. per 
annum on the preferred stook and 5j per cent. per annum on the deferred 
stock and new shares, less tax in all cases. £195,000 is transferred to 
reserve and £9,842. 6s. carried forward. 

Capital Expenditure.—4£521,8627108. 14. has been expended on capital 
account during the half-year in the erection of 21,118 additional exchange 
&nd private stations and in the construction of underground works. 

In their report for the half-year ended Dac. 81, 1905, the directors 
referred to the suggestion of establishing a fund for providing compen. 
sation for the limited number of officers who will not be taken over by 
the Postmaster-General at the transfer of the company's undertaking 
after Dec. 31, 1911, and for the compensation of others who will suffer by 
the transfer, and the proposal met with the unanimous approval of the 
meeting. The board has accordingly had prepared a deed of trust for 
accomplishing this object, and this will be submitted to the forthcoming 
meeting for approval. It enables the board to provide compensation for 
officers not taken over by the Postmaster-General, or who may have to 
render special services in relation to the transfer, and also for directors 
and others who may sustain loss of office by the transfer, or who, in like 
manner, may be called upon to render special sarvices in relation to it. 
The board express their deep regret at the death of the Right Hon. Sir 
James Fergusson as a result of the earthquake in Jamaica, and refer to 
the valuable services which Sir James rendered during the 10 years he 
was & director of this company. Sir James T. Woodhouse has resigned 
his position asa director upon appointment to an important judicial office, 
and the Board records its warm acknowledgment of tha services rendered 
by him to the company. 


NORTH-EASTERN RAILWAY CO.—Mr. J. L. Wharton, at the meeting. 
on Friday last, said that on the electric railways from Newcastle to Tyne. 
mouth they had carried during the last half-year 4,195,339 passengers, 
against 3,548,206 in the corresponding half-year of 1905. The receipts 
from fares showed a corresponding increase, while the working expenses 
had decreased. At present their experience of electric working was so 
short it was impossible for the most scientific person to accurately cal- 
culate the depreciation chargeable, but they hoped to do so in a year or two 

SIMPLEX CONDUITS (LTD.)—The first ordinary general meeting of this 
company was held at the offices, Garrison-lane, Birmingham, last week, 
Mr. Henry Huggins presiding, and, in moving the adoption of the report, 
stated that the directors considered the result of the year's trading to be 
satisfactory. The profit for the year, after providing for bad and doubt- 
ful debts, amounted (with interest on investments and transfer fees) to 
£13,244. 18s. Bd., and after charging directors’ fees, depreciation and in- 
come tax (£2,079. 18s. 9d.) and interest on purchase money (£883. 12s. 1d.) 
there remained for disposal £10,281. 7s. 10d., which was appropriated as 
follows: Preference dividend (paid Jan. 1, 1907) £1,335. 188. 8d., 
writing off the whole of the preliminary expenses (£2,065, 158. 7d.), the 
payment of 10 per cent, dividend on the ordinary shares (tax free), ab- 
sorbing £4,000, and placing £1,500 to reserve, £1,379. 133. 7d. being 
carried forward. Resolutions for the adoption of the report and payments 


of dividends were unanimously carried, and a vote of thanks was accorded 
to the directors and staff. 


YORKSHIRE (WEST RIDING) ELECTRIC TRAMWAYS CO. (LTD.)—For 
the year ended Dec. 31 the operations resulted in a net income of £19,892. 
Adding balance forward (£1,306) the available profit is £21,199. Deben- 
ture interest (less tax) absorbed £11,756; £5,000 was placed to reserve for 
depreciation and renewals and £4,443 carried forward. The number of 
passengers carried during the year was 6,169,148 and the miles run 
1,414,767, against 1,003,637 and 1,271,030 respectively for the previous 
year. Tramways from Normanton to Pontefract through Castleford, 
covering 7:0 route miles, were opened for traftis on Oct, 29. 


-—— — 
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CITY ОР LONDON ELECTRIC LIGHTING CO. (LTD.)— The directors have 
resolved (subject to completion of audit) to transfer £45,500 to reserve 
and to recommend payment of the following dividends; Preference 
shares: 63. per share (less tax) for the half-year ended Deo. 31, making 
(with interim dividend) 12s. per share, being the full rate of 6 per cent, 
Ordinary shares: 78. per share (less tax), making (with interim divi- 


dend) 12s. per share for the year 1906 (6 per cent.). c : 
be carried forward. year 1906 (6 per cent.). About £20,000 will 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


NEW COMPANIES. 


CHAPMAN & CO. (WIMBLEDON) (LTD.) (92,040).—Reg. Feb. 9, capital 
£2,000 in £1 shares, to take over the business of ironmongers, electrical 
and sanitary engineers, &c., as Chapman & Co, First directors, J. T. 
Chapman (chairman and manager), Mrs. M. Chapman and Miss S. S. B. 
Brown. 


MEVAGISSEY ELECTRIC BUPPLY CO. (LTD.) (91,968)—Reg. Feb. 5, 
capital £5,000 in 4,433 preference shares of £1 each, and 1,134 ordinary 
shares of 103. each, to adopt an agreement with the Mevagissey Electric 
Lighting Co., and J. Kemble (the liquidator thereof) for the acquisition 
of the assets and undertaking of the old company, and to carry on the 
business of electricians, mechanical engineers, producers of aud dealers 
in electricity, &o. First directors, C. W. M. Grier, M. B., J. K. Roberts, 
W. Taylor and J. Kemble. 


STATUTORY RETURNS. 


ARO LAMPS (LTD.)—In return to Deo. 81 capital is £60,000 in £1 
shares, of which 55,300 have been taken up. £7,300 has been paid ini 
£48,000 is considered as paid. Mortgages and charges, nil. 


AUTO-CLAW CO. (LTD.)—Return to Oct. 18 gives capital as £15,000 in 
13,000 ordinary and 2,000 preference shares of £1 each, of which 4,517 
have been taken up. £517 has been received and £4,000 is considered as 
paid. Mortgages and charges, £1,000. 


CRYSELCO. (LTD).—Return to July 16, 1906 (filed Jan. 31, 1907), 
capital is £15,000 in £1 shares, all of which have been taken up. £10,007 
has been received and £4,993 is considered as paid. Mortgages and 
charges, £8,200. 

GENERAL INTERNATIONAL WIRELESS TELEGRAPH AND TELEPHONE 
CO. (LTD.)—The capital in return to Dec. 31 is £175,000 in £1 shares, 
121,615 of which have been taken up. £1 per share has been called up on 
1,615 and £1,615 has been received. 120,000 shares are considered as 
fully paid. Mortgages and charges, £1,053. 193. 7d. 


MORTGAGES AND CHARGES. 
NEWQUAY ELECTRIC LIGHT & POWER CO. (LTD.)—Issue on Jan. 31 of 
a £100 5 per cent. debenture, part of series created June 30, 1906, to 
secure £4,000, charged on company's ::ndertaking and property, present 
and future, including uncalled capital. No trustees, Previously issued 
of same ғегіев, £2,500. 


CITY NOTES. 
— 

MEMORANDA (Feb. 14).— Bank rate 5 per cent. (since Jan. 17, 1907. 
Price of silver 31}3d.—313d. per oz. Oonsols 86}2—86;% for money 
87—87! for account; 23 per cent. annuities 851—857. Consol. Pay 
Day, March 1; Stocks and Shares Continuation Days, Feb. 26 and 
March 12; Ticket Days, Feb. 27 and March 13; Pay Day, Feb. 28; 
Mining Share Carry-over Day, F«b. 25. 


ASCOT DISTRICT GAS & ELECTRICITY CO.—In the report for the halt- 
year ended Dec. 31 it is stated that the directors are considering, w. 
the advice of Мг. A. Н. Dykes, A. M. I. C. E., the question of establish.ng 
electricity works. 


BRITISH ELECTRIC TRACTION СО. (LTD.)—It is stated that the directors 
have declared the 6 per cent. cumulative preference dividend for th» year 
to Feb. 15. 

CHARING CROSS, EUSTON AND HAMPSTEAD RAILWAY C0. —For the 
half-year ended Deo. 31 the capital expanded was £620,709, mak ng the 
total outlay £4,991,500. There will be an estimated further expend.t its 
of £300,000 in the current half-year on lines in oourse of construction 
and of £476,400 in subsequent half-years. 


CHELSEA ELECTRICITY SUPPLY CO. (LTD.)—The directors recommend 
dividends of 6 per cent. per annum on the preference and of 4j per cent. 
per annum on the ordinary shares for 1906. £11,129 has been place I to 
de preciation and £1,092 carried forward. 

CITY OF BUENOS AYRES TRAMWAYS CO. LTD.) —The directors recom- 
mend that, in addition to the interim dividend distributed, a balsnce 
dividend of 1s. 3d. per share (making 5s, per share) be paid for the year. 

NATIONAL ELECTRIC SUPPLY CO. (LTD.)—Besides the prec 
dividend, the directors recommend payment of 44 per cent. on th? or | 
nary shares for the past half. year, making 73 per cen’, for the year, an 
£1. 78. 2d. on the founders’ shares. 

NOTTING HILL ELECTRIC LIGHTING CO. (LTD.'—The directors recom: 
mend a final dividend of 41 per cent. oa the ordinary and preference 
shares for the year 1906, making 7} per cent. for the year, and a dividen 
of £3. 103. per share on the founders’ shares. pedum 

OXFORD ELECTRIC CO. |LTD.) —The directors recommend & dividen 
of 7 per cent. on the ordinary shares for the year 1906. | 

STOCK EXCHANGE NOTICES.—The Stock Exchange committee vue 
granted an official quotation to a further issue of $200,000 $500 5 ре 
cent. consolidated first mortgage bonds of the Shawinigan Water i à 
Co. The committee have been asked to appoint a special settling САЎ of 
and grant a quotation to 40,541 £1 fully and partly (10s.) paid shares ^ 
the London Electrobus Co. (Ltd.), and also to allow a further issue ; 
75,000 £10 fully paid 6 per cent. cumulative second preference i 
the Bournemouth & Poole Electricity Supply Co. (Ltd.) to be quoted. 
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THE history of the Woolwich electricity undertaking may 
perhaps be best deacribed as a satire upon municipal trading of 
a kind which will afford a reply to the recent rosy utterances of 
Mr. BURNS upon the advantages of municipal enterprise in 
general Inthe year 1901 the Borough Council decided to 
purchase the undertaking, which was then in the hands of the 
Woolwich District Electric Light Co. This company was not 
а large concern, the capital consisting of merely £25,000 in 
shares and £10,000 in debentures ; but it was earning a divi- 
dend of 5 per cent., which, considering the character of the 
neighbourhood, must be regarded as satisfactory. Before 
purchasing the undertaking the Council appear to have em- 
barked upon a generating station at Plumstead, and pro- 
ceeded to launch out generally in a large way. When the 
Plumstead Vestry obtained their Provisional Order in 1899, 
it was said that although a profit was certain after the first 
year, it was safer not to anticipate a surplus until the second 
or third year. Since that time seven years have passed, and 
the station has been in operation for three or four years, with 
the result that there is even yet no surplus, but an annual 


| deficit of from £14,000 


to £15,000. Sir ALEXANDER 
KENNEDY, who has been called in to report upon the situa- 
tion, has now advised that the Plumstea station should be 
shut down and supplied from Woolwich, except in so 
far as steam from the destructor may be able to deal with 
the load. The net result of putting down the station at 
Plumstead, with alternate-current distribution, to run with 
the older system of continuous current at Woolwich, is 
that the capital expenditure has become excessive, and seems 
to have risen still more even quite recently. Thus, in Sir 
ALEXANDER KENNEDY’S report the capital charge is put down 

2-2d. per unit, but more recent figures seem to have brought 
this up still further to 2:65d. per unit. Owing to this heavy 
expenditure Sir ALEXANDER KENNEDY is of opinion that the 
undertaking will be a burden on the rates for the next 10 
years. Exact figures as to the capital do not seem to be 
easily obtainable, but as a commentary upon municipal 
management the following figures of net profit on the Wool- 
wich undertaking before and after the year 1903, when it was 
taken over by the Council, are instructive : — 


Year. Net profit. 
1900 е èͤ es aee seas + £2,026 
“h MÀ + £2,351, 
%% ĩ A d + £3,463 
/ . bosses + £279 
D/; AA — £3,269 


Nor content with lavish capital expenditure, the Council 
proceeded to embark upon the business of electric wiring, and 
from the start of the wiring department in 1903 up to the end 
of last, year the Council have made a loss in this way of about 
£4,000. It is amusing to read that, with a view to putting a 
better complexion upon this side of the business, the last 
Council, in framing the annual estimates for the current year, 
credited £600 to the wiring department from the electricity 
account as representing commission on lamps connected! Sir 
ALEXANDER KENNEDY justly remarks that a wiring business 
can only be made to pay by active and vigorous contractors work- 
ing under business conditions ; that, owing to the way in which 
items have been entered up, the real loss may be even greater 
than what is apparent; and he finally urges that this lucrative 
department should be closed without delay. Apparently this 
course is to be adopted. Perhaps the unkindest cut of all 
from Sir ALEXANDER KENNEDY is the suggestion that the 
Council should consider the possibility of buying energy from 
the South Metropolitan Company. Meanwhile, as will be seen in 
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another column, the rates are to be raised 18. in the £, of | 


which 10d. is due to municipal trading, bringing the rates to 
an unprecedented figure. Such is the history of municipal 
enterprise by which the Borough Council sought to tap the 
gold mine of electricity supply and electric wiring, and to 
recover the dividends of private enterprise for the relief of 
the rates. 


Du 


ONCE again the proposal to establish in London a large 
technical college on similar lines to that at Charlottenburg is 
brought prominently before the public. It will be remem- 
bered that in June, 1903, Lord RoskBERVY addressed a letter 
on the subject to Lord MoNKSWELL, chairman of the London 
County Council. In the course of this letter it was pointed 
out that this country was entirely without any institution at 
which post-graduate work of a technical nature could be 
carried out, and that Englishmen, if they desired to acquire 
this kind of education, had to go abroad for it. Lord 
RosEBERY further stated that Messrs. WERNHER, BEIT 
& Co. and others had offered to place a large sum of 
money in the hands of trustees for the purpose of providing 
such a college, and he believed that the Royal Commissioners 
of the 1851 Exhibition were willing to provide a site in South 
Kensington. He therefore asked the London County Council 
to guarantee the sum of £20,000 a year to cover maintenance, 
and this was agreed to subsequently by the Council. Later 
on the Government promised £20,000 a year, and the late 
Mr. ALFRED BEIT bequeathed a quarter of a million sterling 
for the project. Almost from the first it was suggested that 
the Royal College of Science, the School of Mines, and the 
Central Technical College should become part of the new 
institution, but there was considerable doubt as to the amount 
of control —if any—which should be exercised by the University 
of London. The President of the Board of Education has now 
removed this uncertainty by intimating that the new institution 
is to go forward at once on a separate basis, and is not to wait 
for any possible change in the constitution of the University 
in order that it may come under the protection of that body. 
Later on a Royal Commission is to be appointed to consider 
whether amalgamation with the University is desirable and 
feasible, and, if so, on what lines it should be carried out. 
This decision is most obviously a sound one, for it would be 
quite improper for the inauguration of the new college to wait 
upon the pleasure of the University. Presumably the University 
is desirous of controlling the new venture, and that is possibly 
a reason for its anxiety to rid itself of its “ external" work 
a hope which we trust will never be realised. 


— d 


ONE of our contemporaries last week published an article 
foretelling sudden disaster to electric supply authorities, 
brought about by the general use of metallic filament lamps. 
The writer of the article declared that none of the technical 
publications had paid any attention to this subject, and he 
believed that the danger to the electrical industry was quite 
unsuspected. We can assure the writer that the effect of the 
introduction of a high-efficiency lamp has been considered very 
carefully by central station engineers, and we are sure that 
the advent of a good glow lamp taking 1 watt per candle 


would be welcomed by the whole of the electrical industry. 
The number of electric lamps at present in use in this country 
amounts to at least 15 millions, and, as the introduction 
of metallic filament lamps can only take place slowly, any 
decrease in individual consumption will be, to a large extent, 
counteracted by the increased rate at which new consumers 
will be obtained. A more important point, however, is that a 
large increase in candle-power will often follow the adoption 
of high efficiency lamps, and less care will be taken to prevent 
a too liberal use being made of them. Besides, ther» will 
always be a large number of positions, such as cellars, stairs, 
&c., where the use of expensive lamps will not be justified. 


ANOTHER point mentioned by the writer of the article was 
the increased expenditure on services for the same output of 
units. If this is found to be of considerable importance it 
can easily be arranged, where meter rents are not adopted, 
to make a fixed yearly charge to cover the interest 
on the capital expenditure per service. Even granting 
that there might be a reduction in the output from 
central stations, this could only be of a temporary 
nature, and the final result would be of enormous benefit 
to the electrical industry. "There is still one more point 
which will tend to prevent a decreased output, and that 
is the fact that there will be an increased demand of energy 
for heating and power purposes, owing to the increased 
number of consumers who will become acquainted with the 
advantages and uses of electricity ; and when once a service 
has been laid for lighting, a demand for power purposes is very 
likely to follow. There is, in fact, no reason for any such 
gloomy forecast. It would be just as reasonable to wish for 
the carbon lamp to be replaced by a lower efficiency lamp to 
enable generating stations to have a greater output with the 
present connections as to regret the coming of the metallic 
filament lamp. If there were any justification for such a scare 
it would surely be found in the history of the incandescent 
gas mantle, which, on the contrary, has proved a blessing to 
every gas company. 


Oe 


Royal Society.—Among the Papers read at the meeting held 
yesterday afternoon was one on “Electrical Seed Testing,” by 
Dr. Waller. 

Personal.—Mr. R. T. Johnson, assistant engineer of the 
Great Northern Railway, has been appointed Chief Commis- 
sioner of the Railways and Tramways of New South Wales. 

The Western University of Pennsylvania on April 13th 
next will confer the degree of LL.D. on Sir William Preece 
and Mr. Marconi. 


М. d'Arsonval has been awarded a gold medal by La Societé 
"Encouragement pour l'Industrie Nationale for his work in 
connection with electricity. This medal is awarded to the 
person who has exercised the greatest influence on the progress 
of French industry during the six preceding years. 
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Cruz de la Palma ........ July 12, 1906  .. ud 
Grand Canary— Lanza ote . Sept. 18, 1906 .. = 
Paramaribo—Cayenne ...... Nov. 27, 1906 .. m 
Fort de France—Paramaribo Dec. 17, 1906 x 
New Brunswick—Prince Ed- 


ward Island.............. Jan. 9, 1907 хав 
Tenedos—Lemnos .......... Feb. 7,1907 Feb. 18, 1907 
Odessa—Kilia .............. Feb. 9,1907 . * 


Tenedos—Chio Feb 13, 1907 — 


—— — — — 
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Obituary.— We regret to record the death, at the early age 


of 48, of M. Serpollet, on Monday, 11th inst., in Paris. He 
was one of the pioneers of automobilism, and was responsible 
for the introduction of the “flash ” type of boiler. 

We regret to record the death in Paris, on the 20th inst., 
of М. Henri Moissan, whose work in connection with the eloc- 
tric furnace is universally known. 


Birmingham and District Electric Olub.—A Paper was read 


on the 14th inst. by Mr. J. F. Smith on “Electric Lightin 
Installations, Past, Present and Future." The author describ 


a system of simplifying the wiring by having all switches fixed 
on to the fittings themselves, and a pilot switch for one light 


fitted near the entrance of the room. He promised a saving 


of 50 per cent. in materials and labour by the adoption of 


this system. 


Electric Tramways for Japan.—The United States Consul 
at Nagasaki reports that the construction of three electric tram- 
ways in the northern portion of the Japanese island of Kyushu 
is contemplated. The first is to be built from Moji to Kokura, 
a distance of eight miles, estimated cost £70,000 ; the second, 
from Moji to Yawata, 12 miles in length, at a cost of £100,000 ; 
and the third, 23 miles in length, between the towns of Fukuoka 


and Kokura, at an estimated cost of £250,000. 


Oalcined Mica for Insulation.—The Zlectrical World states 
that a substitute for mica for commutator insulation has just 
In order to render the insulation softer than 
the softest obtainable mica, the inventor employs hard mica 
The mica is pressed between two 
plates of suitable material which are placed in a calcining 
It is stated that the internal structure of the mica is 
so altered that it becomes equally as soft as the segments of a 


been patented. 
calcined under pressure. 
furnace. 


commutator. 


Wireless Telegraphy.—According to Reuter a consulting 
commission for the organisation of wireless telegraphy will 
It will 


shortly be appointed by the French Government. 
include representatives of the Ministries of Marine, War, Posts, 
Colonies, Foreign Affairs and Public Works. Wireless stations 
are to be erected at Ushant, Marseilles, Algiers, ‘Toulon, 
Bizerta, Dunkirk, Cherbourg, Brest, Lorient, Rochefort, 


Ajaccio, Boulogne, Havre, St. Nazaire, La Coubre, Nice and 


Cape Corse. 

Mechanical Electrolytic Interrupter.—An interrupter of 
this kind is described by M. R. Goldschmidt in the Proceedings 
of the Société Belge d’Electriciens. A strip of lead is fixed 
through its centre on a spindle situated over an ebonite bath. 
At the bottom of the bath is a plate of lead. This plate and 
the strip of lead are the two terminals of the interrupter. The 
spindle is rotated by means of a motor, thus producing an 
interruption each time the strip leaves the liquid. The author 
states that the advantage of such an interrupter is that there 
is no sparking and the usual condenser can be dispensed with. 

Telephony in New York.—The Electrical World gives some 
figures showing the growth in the use of the telephone in New 
York during the last 10 years. During 1906 the net gain in 
the entire territory of the two companies, which, generally 
speaking, embraces a radius of 35 miles from the City Hall, 
was 67,000 telephones—nearly 200 a day. The result is that 
the operating Bell companies closed the year with a total of 
389,000 telephones in service or under contract, 182 central 
offices and 17,600 employés. The average of service to popu- 
lation is one telephone to every 14 people. 

Fires Due to Electric Light.—L’ Industrie Electrique gives a 
résumé of the various causes of fire in New York from 1902 to 
1905 inelusive. The small danger which is incurred by the 
use of electric light is shown in the following table:— 


| Cases. 
Carelessness in the use of matches .......... 2,952 
Chimneys, grates, &с....................... 1,710 
Smokers ...... CCF 1,545 
Candles .........................55.» ..... 1,248 
Children playing with fire вежае 1,098 
, кара 894 
Ordinary lamps 2 826 
Gas explosion 687 
Gas heating apparatuʒ; ss ͥ 468 
Kitchen fress ase wee , 370 
Electric light .............. ee e „ % % %% „ % %6„% ee 861 


Enfield Electricity Works.—On Saturday, February 16th, the 
North Metropolitan Electrical Power Co.'s undertaking at Enfield 
was formally opened by the chairman of the Urban District 
Council. The works, which have been supplying current since 
September 20, 1906, receive three-phase current at 10,000 volts 
by means of two mains from the Brimsdown power station of 
the North Metropolitan Company. Two 125 kw. air-cooled 
transformers reduce the high-pressure supply to 400 volts, at 
Which pressure, and a frequency of 50, the three-phase current 
is supplied to two induction motors, each of which is directly 
coupled to & 100kw. dynamo capable of generating direct 
current at from 480 to 550 volts, as required. No starting 
resistances are used with the induction motors, but, by means 
of extra tappings from the transformers, current at 200 volts · 
is supplied for starting purposes, a throw-over switch being 
employed to put full pressure on the motors when they have 
run up to speed. Four separate switchboard panels fixed near 
the transformers control the two high-tension feeders and the 
three-phase current for the induction motors. Four three-core 
continuous-current feeders run from the low-tension switch- 
board to four Downe's patent feeder pillars, from which the 
distributors radiate. The feeders are B. I. W. lead-covered 
cables, laid on the solid system, and the distributors three- 
core cables, armoured and laid direct in the ground. Cur- 
rent is supplied to consumers on the three-wire system at 
240 and 480 volts. Two batteries of 125 cells each are in- 
stalled, and a booster for charging and discharging pur- 
poses. The chairman of the North Metropolitan Company, in 
his remarks at the opening ceremony, stated that the average 
of their Barnet and Hertford lamp connections showed that 
they might expect 1} 8 c.p. lamps per head of population, and 
on this assumption they should soon have 45,000 lamps con- 
nected in Enfield. At the present time, however, there were 
only 2,300, but, as the consumers’ quarterly accounts for 
December showed an average charge per unit of only 31d., 
.there should soon be a considerable increase in the connections. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, February 22nd (to-day). 
STUDENTS’ SECTION Or THE INSTITUTION OF ELECTRICAL ENGINEERS. 


3:30 p.m. Visit to the Board of Trade Laboratories, Whitehall. 
PuysicaL Society. 
5 p.n. Meeting at the Physical Laboratory, Royal College of Science, 


Imperial Institute-road, South Kensington. Papers on Trans- 
former Indicator Diagrams," by Prof. Lyle; on Ionisation of 
Gases by a Particles of Radium," by Prof. Bragg; and on 
“ А Micromanometer,” by Mr. B. Roberts. 
ELEcTRo-HanMoNIC Socrery. 
8 p.m. Concert in the King’s Hall, Holborn Restaurant. 
RoyaL INSTITUTION. 
‘p.m. Meeting at Albemarle-street. Lecture оп “ Flame іп Gas and 
Petrol Motors," by Mr. Dugald Clerk. 
SATURDAY, February 23rd. 
JUNICR INSTITUTION OF ENGINEERS, 
З p.m. Visit to the Rotherhithe Tunnel Works. 
MONDAY, February 25th. 
NEWCASTLE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

5 p.m. Meeting in the Engineering Lecture Room, Armstrong Col. 
lege. Newcastle-on-Tyne. Paper on *' Train Lighting," by Mr. 
H. Henderson. 

TUESDAY, February 26th. 
INSTITUTION OF CIVIL ENGINEERS. 

8 p.m. Meeting at Great George-street, Westminster. Paper on 
„The Limits of Thermal Efficiency in Internal Combustion 
Motors,” by Mr. Dugald Clerk. 

University ОЕ LIVERPOOL ENGINEERING SOCIETY. 

5:30 p.m. Meeting in the Lecture Theatre of the Walker Engt- 
neering Laboratories. Paper on ‘‘ Condensers,” by Engineer- 
Commander: Liversedge, R.N. 

WEDNESDAY, February 27th. 
STUDENTS’ SECTION or THE INSTITUTION or ELECTRICAL ENGINEERS. К 

7:40 p.m. Meeting at 92, Victoria-street, Paper on “ Train Lighting, 
by Mr. C. M. Dowse. 

FRIDAY, March 1st. 
SrrpexTs' SECTION or THE INSTITUTION OF ELECTRICAL ENGINEERS. 

2:20 p.m. Visit to the Board of Trade Laboratories, Whitehall. 

InsTITUTION or MECHANICAL ENGINEERS, 

8 p.m, Meeting at Storey's Gate. Eighth Report to the жы 

Research Committee on The Properties of Alloys of Aluminium 


and Copper," by Prof. Carpenter and Mr. Edwards, (Adjourned 


discussion.) 
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THE CONTINUOUS PRODUCTION OF HIGH 
FREQUENCY OSCILLATIONS. 
BY R. A. FESSENDEN. 


(Concluded from page 677.) 


Summary.—The author deals with this subject historically, more par- 
ticularly in reference to his own work. A number of different methods 
of producing undamped oscillations are referred to, and their application 
10 wireless telephony is discussed. 


It will be noted that the so-called recent work is really quite 
old. Poulsen does not seem so far to have reached in his 
experiments the state of the art indicated by the writer's 
patent 706,742 (June 6, 1902), inasmuch as he has not yet 
noticed the variation in frequency. 

Hahnemann's letter (The Electrician, November 30, 1906) 
shows that the Slaby-Arco Company had noticed this effect, 
which is described in my patents of 1902 and 1908, particularly 
130,753 (April 9, 1903), which describes the phenomenon of the, 
variation of the frequency and gives the explanation. This 
company does not, however, seem to have hit upon my resis- 
tance method of overcoming the difficulty. S. G. Brown (The 
Electrician, November 23, 1906) seems to have hit upon this as 
.he shows it in the illustrations to his article. 

. So far as І know, apart from the writer, no one has yet hit 
upon the idea of doing away with the arc and using the “ gas 
discharge.” Poulsen, it is true, shows water-cooled electrodes, 
but uses one carbon electrode and a very considerable thickness 
«of copper, either of which would prevent his obtaining the effect. 

As regards the amount of power used, the London Electrician 
article of November 16 speaks of obtaining good signals over a 
distance of 300 km. with radiation of 100 watts. It is also 
stated that messages could be sent across the Atlantic with 10kw. 

These figures cannot by any stretch of the imagination be 
called good, and show that the experimenters are not acquainted 
‘with the present status of the art. Much better results are 

obtained every day in regular working by ordinary spark 
methods. For example, messages have been transmitted in 
.daytime in summer over a distance of 100 km. over land, 
between New York and Philadelphia, with antennæ 130 ft. 
high and an expenditure of only 5 watts of energy, the total 
expenditure in the low-tension alternating-current circuit 
being less than 10 watts. This test was made by competent 
engineers and their affidavits will be found in the testimony 
in the National Electric Signalling Co. r. De Forest suit. 

Again, when-the experimenters talk about transmitting 
messages across the Atlantic with an expenditure of 10 kw. 
they are evidently unaware that messages have been already, 
as far back as January, 1906, received in Scotland from Mas- 
sachusetts with anexpenditure of less than 1 kw. (Electrical Review 
article, May 11 and 18, 1906). These facts are authenticated 
and supported by the affidavits of competent engineers who 
witnessed the tests. 

It will be evident from this that the apparatus used by 
Poulsen is less efficient than the ordinary spark methods, and 
in this connection it may be stated that its efficiency is less 
than 1 per cent. of what I call the “ heterokine ” system, 
which I hope to describe shortly. 

This result is no doubt partly due to the inefficient receiving 
arrangements used by Poulson. The so-called “ticker” pre- 
vents the highest efficiency from being obtained. The writer 
devised this method and used it in 1902 and 1903, but aban- 
doned it because it was found that any properly-constructed 
current-operated receiver in a properly-tuned circuit does all 
that the “ticker” can do, and more. As this proved a stum- 
bling block to some engineers who have failed to see how a 
current-operated receiver could at the same time absorb all the 
energy and yet give resonance, I would say that it is because 
in the current operated receiver the resistance losses increase 
as the square of the current, and, therefore, during the first 
oscillations the damping is negligible. 

As regards the tuning the results are also far behind the 
present state of the art. Mr. Poulsen speaks of tuning to 
1 per cent., but apparatus has been on the market for more 
than a year guaranteed to tune to within one-quarter of 1 per 
cent. (Electrical Review article, May 11 and 18, 1906). 


As regards wireless telephony, it is, of course, old. The 
National Electric Signalling Co. has been advertising wireless 
telephones since 1904 (see advertisements, London Electrician) 
guaranteed up to 25 miles. These, however, give a very dis- 
agreeable scratching noise, and it was only about six months 
ago that the last trace of the extraneous noise was removed, 
and it was possible to transmit whispers and the sound of 
breathing with perfect clearness. The writer has under pre- 
paration an article describing the apparatus and operation of 
two ll-mile stations using, however, neither arc nor gas dis- 
charge, but another method of producing continuous oscillations. 

To conclude this historical resumé I would say that a method 
has been discovered by the writer in which there are no moving 
parts or ares or discharges or bad contacts of any kind, which 
produces continuous waves in a perfect manner. As a hint, I 
would say that the properties of the antenna itself are used as 
the element for obtaining the oscillating currents. As a further 
hint the action depends upon the presence of a third harmonic. 

In this connection the following letter may be of interest :— 

Brant Rock, Mass., Dec. 11, 1906. 

„American Telephone Journal," 100, William-street, New York City. 

Dear Sirs: A limited number of invitations have been issued to wit- 
ness the operation of the National Electric Signalling Co.'s wireless tele. 


phone system between Brant Rock and Plymouth, Mass., over a distance 
of between ten and eleven miles. 


The tests will be as follows :— 


1. Transmission of ordinary speech, and also transmission of phono- 
graphic talking and music by wireless telephone between Brant Rock and 
Plymouth. 


2. Transmission of speech over ordinary wire line to wireless station 
at Brant Rock, relaying the speech there automatically by telephone relay 
and automatically transmitting the speech by wireless to Plymouth, 
transmitting same at Plymouth automatically, directly or by telephone 
relay over regular wire line. 


Invitations have been issued to the following gentlemen.* * * * 
Yours very truly, 
NaTIoNAL ErzcrRIC SrioNALLING Co. 
Here follows list of some of the guests, including Dr. A. E. Kennelly, 
Prof. Elihu Thomson, &c., and a request to the Company to send a 


representative, —Ep. E.] 

The point of interest in this letter is not, of course, the 
exhibition of the wireless telephone itself, for that, as I have 
said above, and as will be seen by the first letter, is old, but 
the announcement of the fact that it is possible to transmit 
from a local station to a wireless station, relay the message by 
a wireless trunk line to a second wireless station and re-trans 
mit it thence to a second local exchange. It may be mentioned 
that the test was entirely successful, and is described in a 
recent number of the American Telephone Journal, and that 
there is at the present time no reason why this method should 
not be used in telephoning from England to the Continent, 
thereby avoiding the distorting effect of the submarine cables 
at present necessary. 

Since writing the previous portion of this article my atten- 
tion has been called to an ingenious theory in the columns of 
The Electrician with reference to the mode of operation of the 
Elihu Thomson device and that used by Poulsen and Duddell. 

It so happens that I am ina position to give some infor- 
mation in regard to the matter. In 1901 1 made a considerable 
number of tests on the Elihu Thomson singing arc as applie 
by me to wireless telegraphy, using for the purpose an optical 
apparatus specially constructed for me by Mr. Brashear, of 
Allegheny. The results obtained were as follows :— 

1. It was found that the Elihu Thomson singing arc could 
give frequencies, with the apparatus at my disposal, above 
120,000 per second. At the time the measurements were 
made 120,000 was the highest reached, but later still higher 
frequencies were reached though the exact value was not 
measured. Р 

2. The Thomson singing arc gives a continuous train of 
oscillations and not a series of groups of waves. It is true 
that discontinuities were observed, but intervals, sometrmes of 
several million waves, would elapse between the brakes. . 

3. It was found that Elihu Thomson's theory of the action 
was correct, and that current swung from the condenser side 
to the arc side and back again. This was determined by 
throwing the image of a small gap excited by the arc circuit 
just beneath the image of a second small gap excited by the 
condenser circuit. Fe e 
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4. In addition to the abrupt change owing to the irregu- 
larities in the arc, it was found that the frequency of the 
oscillations did not remain constant but pulsed up and down 
over a range of from 4 to 7 per cent. or more, the frequency 
of the pulses depending upon the adjustment of the arc. With 
the best adjustment obtainable on only a few occasions, the 
frequency of the pulsations was of the order of one or two 
seconds—i.e., a change in frequency of 5 per cent. will be 
spread out over that time. With a poor adjustment the pulsa- 
tions occurred so quickly that the eye could not see them, 
while with fairly good adjustment the pulsations were esti- 
mated to occur in about one-fifth of a second. 

5. The form of the current wave of the high frequency 
oscillations frequently departed considerably from a sine form, 
being steeper in front. This waa confirmed by the presence of 
harmonics. The amount of the harmonic currents found was, 
however, considerably smaller than it was estimated should 
have been the case. Of course, in an optical device the form 
of the wave can only be estimated roughly by the appearance 
of the ribbon of light. The reason for the small amount of 
harmonic current was not determined. 

It was found, however, that under certain conditions an 
apparently quite pure sine form of current curve could be 
obtained. 

The above experiments will, I believe, set at rest the ques- 
tion as to the method of operation of Prof. Elihu Thomson's 
most ingenious device and prove conclusively that Poulsen's 
apparatus operates in the same manner as Elihu Thomson's. 

With reference to Mr. Duddell's work, he appears not to 
have read Prof. Elihu Thomson's instructions for operating the 
apparatus very carefully, and to have misunderstood the 
method of operation. It is doubtless due to this that Mr. 
Duddell arrived at the conclusion that this method could not 
be used for obtaining high frequencies such as are used in 
wireless telegraphy. | 

My experiments show that Messre. Poulsen and Duddell 
have added nothing to Prof. Elihu Thomson’s own complete 
and thorough description of his beautiful invention. 

As regards the ingenious and interesting theory of groups 
of waves put forth in the editorial column of The Electrician, I 
would say that while Prof. Elihu Thomson’s singing arc gives 
a continuous succession of waves, the improved method dis- 
closed by me in U.S. patent 706,742 (June 6, 1902) can be 
made to give groups of oscillations of a definite frequency, and 
this method has a most important function, in that it permits of 
transmitting and receiving wireless telephone messages at the 
same time and onthesame antenna. This method was devised 
by me after the experiments I made with Elihu Thomson’s 
method, but using eompressed nitrogen and other gases, in 
1901. (In this connection due credit muet be given to Mr. 
Poulsen for whatever value the hydrogen gas method may 
have. I never obtained any especially good results with 
hydrogen gas in 1901, though I used a cooled electrode, 
possibly because I used compressed gases.) In working on 
the wireless telephone in 1901 I met with several difficulties, 
one being the variation of frequency above referred to and 
another being the fact that in order to change from talking to 
listening it was necessary to throw a switch, as in the early 
form of the bell telephone system. 

The former of these, as I have pointed out in the previous 
part of this article, was largely overcome by the use of a high 
resistance, as shown in my 1902 patent above referred to. 
Previous experiments on high frequency interruptions had 
shown me that if groups of waves followed each other at 
intervals of about t445:45th or рден ЁН of a second, or even at 
considerably greater intervals, speech could be transmitted 
quite clearly, and that the intervening spaces could be used for 
receiving from another station provided the transmitter was 
di connected while receiving. 

Now this result could not be obtained with the original 
Elihu Thomson method. As I pointed out in my specification 
130,753 (April 9, 1903, divided from 706,742, June 6, 1902), 

Again, in the Thomson patent referred to, the oscillation frequency is 
necessarily identical with the discharge frequency, and this is not always 
advisable for wireless telegraphy, where it is sometimes advisable to have 
а group frequency in addition to a wave frequency. 


But my modified method can be used in this way, by increasing 
the resistance, so that the discharge frequency is no longer 
the same as the oscillation frequency of the aerial (this latter 
method being shown by me in other patents; for example, in 
the German patent F-19286/21A); but groups of waves are 
obtained at predetermined intervals, and connecting tho trans- 
mitting circuit to the aerial only during the time when these 
groups are being generated. Devices for obtaining this result 
are shown in my patent 798,650 (March 80, 1905); for 
example, Figs. 3 and 5. 

This method and other methods have operated quite success- 
fully in practice, although with the heterodyne receiver they 
are not necessary. 

This may serve to explain what apparently some engineers 
have found difficulty in understanding—i.e., why, though my 
1902 and 1903 patents cover broadly :— 

Claim 44: In & system of signalling by electromagnetic waves, the 
combination of a radiating conductor, a normally insulating discharge 
gap, a source of continuous current connected thereto, a capacity, and 
means whereby any desired number of discharges per second across the 
spark-gap may be produced— 
which covers broadly the use of all forms of singing arc for 
wireless telegraphy purposes, yet I prefer to use my own form 
of singing arc—i.e., with a resistance. It will be seen that the 
reason I prefer my own form to that invented by Prof. 
Elihu Thomson is because in my form I can obtain results 
(for example, can talk and listen simultaneously, van regulate 
the frequency, and obtain other results as explained in my 
1903 patent specification) which I cannot obtain by the use of 
the Elihu Thomson form. ö | | 


HISTORICAL, 


On looking up the correspondence of the National Electric 
Signalling Co. with the U.S. Bureau of Equipment, I find 
wireless telephones were tendered to the U.S. Bureau of 
Equipment in 1904 and 1905. No arrangement was arrived 
at in 1904, as the National Electric Signalling Co. desired to 
obtain a promise from the Bureau of Equipment that if the 
apparatus performed as guaranteed the U.S. Navy would 
respect the patents of the company, the price of the apparatus 
to be fixed by arbitration if considered too high by the Navy.* 


The U.S. Navy did not agree to this. On June 9, 1905 
the following offer was made :— 

June 9, 1905. 
U.8. Bureau of Equipment, Navy Department, Washington, D.C. 

Sin: 1. With reference to wireless telephones, I would respectfully 
state that this company is prepared to supply wireless telephone sets 
which are guaranteed to work up to a distance of 5 miles, but which it ig 
believed will actually transmit speech up to 75 to 100 miles. 

2. If your department is prepared to place an order for such a number 
of these sets—i.e., for 25 to 100 sets—as will make it possible for this 
company to furnish them without inourring the heavy losses which it 
incurred in furnishing your department wireless telegraph sets, we should 
be very glad to have an opportunity of taking up the matter with your 
department and of making the department a special price for same.— 
Respectfully, NatronaL EEC RIC STONALLINO Co. 


On July 8th the company, some changes having been made 

in the personnel of the Bureau, made the following tender :— 
July 8, 1905. 
U. S. Bureau of Equipment, Navy Department, Washington, D.C. _ 

Bia: 1. We have been advertising wireless telephones for some time, 
and on several occasions during the past year have offered to supply your 
department. 

During the course of our recent conversation I learned that these 
tenders made by our company had not been noted. 

2. We have also on various occasions during the past two or three 
years tendered other pieces of apparatus, and it is possible that these 
have been overlooked. . 

3. A list is therefore subjoined of various types of apparatus, which 
we are prepared to furnish your department in lots of 25 or more. 

1. Apparatus for measuring wave-lengths accurately to } per cent. 

2. Apparatus for wireless telephony up to & distance of 10 miles 
or more. . 

8. Apparatus for wireless telegraphy for use up to distances of 
1,000 miles. dand 

4. Apparatua for secret sending, which are guaranteed to sen ш 
receive messages without possibility of their being read by other 
vessels not equipped with this apparatus. 


* In the United States, as in Russia, the inventor has no resource 
against a Government department. For example, although е ша 
barretter has been adjudicated to bethe property of the Баар K санае 
Signalling Со. by віх decisions of the U.S. Courts, ше о a 7 кан 
equipped all its stations, more than 100 in number, wit Bon LP у! n 
cent to thecompany, and isnot only using them butis manufacturing them. 
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5. Apparatus for locating the positions of ships at sea atall distances | creased, the experiments were ultimately transferred to the 


within 200 miles of shore. 
6. Apparatus for indicating the position and course of ships within a 
. range of 8 miles in fog. 
7. Apparatus teed to prevent interference. 
am, very respecítfully, 

. Nattonan ELEOrRIC SIGNALLING CO. 
These offers the Bureau of Equipment refused, but expressed 
their willingness to purchase two sets. This the National 
Electric Signalling Co. was unwilling to do, for the reason that 
the practice of the U.S. Navy and Army of purchasing sample 
sets of apparatus from inventors and then manufacturing the 
sets themselves was considered to be improper and dishonest. 
The above may be of interest as an explanation of the reason 

why the wireless telephone has not up to date come into use. 


— —— M ——— —— —— — 


ELECTRIO FURNACE METHODS OF IRON AND 
STEEL PRODUCTÍON.—IIL. - 
BY JOHN B. C. KERSHAW. 


Summary.—In these articles, after briefly giving the history of the 
electric furnace and stating the present position of the industry, the 
author describes the Héroult, Keller, Kjellin, Stassano, Gin, Conley, 
Ruthenberg, Rossi, and Wilson furnaces, and finally deals with the 
question of yields and costs. | | 


THE KELLER FURNACE AND PROCEss. 
The French firm of Keller, Leleux & Cie. had been engaged 
for many years in the production of calcium carbide, ferro- 
silicon, ferro-chrome and other alloys of iron by aid of the 
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electric furnace, when in 1900 they turned their attention to 


the manufacture of iron and steel by similar methods of heat- 


ing. In the experimental trials of various types of furnace for 
this purpose the surplus electrical power of their large works 
at Livet Isere was used, a total of 15,000 H.P. (water power) 
being available at this place. The firm have other works at 
Kerrousse (Morbihan), where water power to the extent of 
600 H.P. is developed. The output of ferro-alloys by these 
two works in 1904 included 3,000 tons of ferro-silicon, 
1,800 tons of silico-spiegel, 960 tons of ferro-chrome and con- 
siderable amounts of ferro-manganese. 

The experiments with electric furnace methods of iron and 
steel production were at first carried out at Kerrousse, but as the 
size of the furnace used and current required for these was in- 
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larger works at Livet, and it was here that the Canadian ex- 
pert Commission witnessed the Keller furnace and process in 
operation in March, 1904. In thefollowing description of the 
furnaces and process devised by Keller for iron and steel pro. 
duction the report of the Canadian Commissioners has been 
largely drawn upon. This has been supplemented, however, 
by information obtained by personal correspondence with the 
inventor, M. Keller, and by facts drawn from recent issues of 
the English, French and German technical journals. 


I. The Keller Iron-Smelting Furnace.—Keller's first patents 
for an electrically-heated iron-smelting furnace are dated 1900. 
Fig. 6 shows the general arrangement of this earliest furnace, 
which in appearance and design resembled the ordinary blast 
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Fic. 7.—KELLER’s Sgconp Form or FURNACE. 


furnace. The iron ore was charged into the vertical bell- 
shaped shaft A, with the requisite amount of coke and lime, 
and the materials were heated in their slow progress down- 
wards by currents passing from the electrodes shown on either 
side of the column. The ore was reduced to metallic iron П 
its descent, and on reaching the hearth of the furnace in the 
molten state the slag passed off at C, while the molten iron 
was run by D into B, where it, was further refined by electric 
heat before casting into pig. T 
As this type of furnace has been displaced by one which ds 
described below, it is not necessary to enter into further detaus 
concerning it; but it may be stated that a 375 H.P. furnace x 
this earlier type was erected aud worked for some time à 
Kerrousse, and that it was estimated that 1 ton of steel co 
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be produced in it with the expenditure of 2,800 B.T.U. of 
electric energy. and at a total cost of £4, — S 

he second form of furnace which has been designed by 
Keller for smelting iron ore is shown in Fig. 7, this being the 


form used by the Canadian Commissioners in their trials of | 


the Keller process at Livet. The furnace is of the resistance 
type, and consists of two iron-cased shafts, A und B, com- 
municating below by a horizontal canal, C. The shafts are 
lined with refractory material, and each is provided with a 
massive carbon block electrode, G, slung on chains, and movable 
1a either a horizontal or vertical direction. The base of each 
shaft is also provided with a carbon block electrode E, elec- 
trically connected by thick copper bars F passing outside the 
horizontal canal. The vertical electrodes hang for two-thirds 
of their length within the shaft. 
by Keller for lining the shafts and lateral canal consists of burnt 
dolomite (magnesia) and tar. In starting the furnace the 
charge is introduced between the carbon blocks of the base, 
and the ends of the electrodes. The current passes from one 
electrode through the material to be reduced, to the carbon 
electrode in the base of the furnace. From this it passes to 
the other base electrode by the external copper conductor, and 
through the charge in the second shaft in the reverse direction 
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Fic. 8.—KELLRR FURNACE DISCHARGING. 


to that just described. When the electric resistance heating 
has caused portions of the charge to be reduced to the molten 
state and metallic iron to be formed, this collects on the hcarth 
of each shaft and finally flows into the lateral canal CD, as 
shown in Fig. 7. The electric current will now pass from A to B 
partly by the external conductor and partly by the molten 
metal in the lateral canal, and as this fills up, the proportion 
of the total current carried bythe external conductor diminishes. 
The electrodes are gradually raised as the charge in the shafts 
is reduced and melts, and fresh raw materials are charged into 
the vertical shaft. ‘The external conductor between the two 
base electrodes enables the furnace to be worked continuously. 
Any temporary block or stoppage in the lateral canal due 
to cooling is overcome by the use of a supplementary electrode 
as shown in Fig. 7 at J. 

The vertical electrodes of this furnace are each formed of 
four carbons of square cross-sections, the composite electrode 
thus produced being 850 mm. (34 in.) square, and 1'4 metres 
(56 in.) in length. The amount of electrode capbon consumed 
per charge is small, owing to the low. E. M. F. employed in 


The refractory material used 
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working the furnace. In 15 days two electrodes had only lost 
400 mm. (16 in.) of their original length, and M. Keller esti- 
mates that the electrodes in. these furnaces will last 20 days 
before requiring renewal. _. ха ee И | 
: The cost of their manufacture is estimated on these figures 
to be 3-85 fr. (3&.) per ton of iron produce. 

Two sets of experiments were carried out by the Commis- 
Sioners with this furnace, grey, white and. mottled pig iron 
being produced, and the influence of carbon added to the 
charge of ore upon the consumption of electrical energy being 
determined. The use of charcoal in place of coke was also 
tried, but this experiment failed. 
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Еа 9,.—Latest Form or tHE KELLER Егествас Hiran FURNACE 
WITH A PLURALITY or HEARTHS. 


The ore used in these trials of the Keller furnace was only 
roughly crushed and mixed with the coke and lime, the jaws 
of the crusher being set to 2 in. In the first run of the furnace 
15,943 kg. of ore were charged, and 9,868 kg. of pig iron were 
produced in 55 hours, while in the second run, lasting 48 hours, 
13,310kg. of ore were used and 6, 692 kg. of pig iron were 
поет 27 | | 

The energy used per ton of pig iron produced in these trials 
was 0'475 E.H.P. year and 0-226 K. H. P. year respectively, the 
lower figure being obtained with the smaller furnace of 308 Н.Р, 


capacity. 

Basing their estimate of cost on the mean of these two 
figures (0°350 E. H.P. year) the Commissioners calculated | 
pig iron could be produced in the Keller furnace at а tota 
cost, (exclusive of royalty) of £2. 8s. 3d. per ton. ЕРИ 

Since these trials by the Canadian Commissioners at Live 
M. Keller has continued his experiments with the 5 Н.Р. 
furnace, and has satisfied himself that the оо ае 
process gives him complete control of the silicon qi сагада 
contents of the pig iron produced, and that tbe metal pr 
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is equal to that obtained in the blast furnace from the same 
ore. It is also claimed for the electro-thermal method of pro- 
duction in the Keller furnace that the percentage of silicon 
and carbon can be varied at will. 

A 2,000 H.P. furnace for production of 20 tons of grey iron 
castings por 24 hours is now in course of erection at Livet. It 
is probable that this furnace will be constructed on the four- 
hearth type. In this type of furnace (tee Fig. 9) four shafts 
connect with a central canal, and the tapping of the slag and 
metal occurs from this central chamber while the escaping gases 
are also employed to heat the descending charge. Fig. 10 
shows a still larger scheme for a Keller furnace plant pro- 
ducing 100 tons of pig iron per 24 hours ; but this project is on 
paper only, and has not been worked out upon a practical scale. 
A water power producing 12,000 H. P. would be required to pro- 
vide the necessary electric current for this scheme, and five 
four-hearth furnaces would be installed. 

Although many hundreds of tons of iron have been produced 
at Kerrousse and at Livet, the Keller iron ore reduction furnace 
has not been adopted by any outside firm so far as the writer 
is aware, and for this reason it must still be considered in the 
experimental stage of its development. M. Keller himself 
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Ето. 10.—PROrosED ARRANGEMENT OF KELLER Fusnace ғов PRODUCING 
100 tons or Pia Inox IN 24 nHovuns. 


recognises that, if adopted, it will be in countries possessing 
Iron ores but lack of coal with which to smelt them, Chili, 
Brazil and New Zealand being named in this respect. 


II. The Keller Steel Refining Furnace.—The Keller steel- 
refining furnace is shown in sectional elevation at B, see Fig. 6. 
In the later designs of the Keller iron-producing plant the 
refining furnace has not undergone much modification. As 
shown in Fig. 6 it consists of a fixed chamber lined with 
refractory basic material and heated by two massive carbon 
electrodes suspended vertically above the metal in the furnace. 
In principle and design this refining furnace has little to dis. 
tinguish it from the Héroult refining furnace. In the Keller 
furnace, however, the electrodes are not ullowed to dip beneath 
the slag but only to touch the same. This method of leading 
the current into and away from the molten slag and metal 
beneath it involves the use of a higher E.M.F., and, therefore 
of a larger expenditure of electrical energy per ton of. metal 
refined ; but as compensation for this it is claimed there is less 
danger of the produced steel being contaminated with the im- 
purities of the electrodes, while the consumption of the carbons 
is reduced, owing to these being little exposed to the oxidising 
properties of the slag. 

In later modifications this furnace is provided with tilting 
mechanism, and the slag is ponred off, exactly as in the 
Heroult type of refining furnace. A further resemblance to 
the Héroult procedure is the use of the slag for washing out 
the impurities of the iron, and in the addition of two or more 
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charges of slagging material before the refining operation is 
completed. 

A trial run with this furnace was made at fivet by the 
Canadian Commissioners, but. owing to lack of time only one 
slag was poured off, and the run was stopped before the 
refining operation was completed. No conclusions could there- 
fore be based upon the results obtained, but the furnace in 
principle and operation is so similar to that of Héroult that 
separato trials of it were practically unnecessary. 

Although the Keller plant at Livet has been used chiefly 
for the production of pig iron and castings, and not to any 
great extent for that of steel, a Keller electric furnace refining 
pun has been installed recently at the works cf Messrs. 

oltzer & Co., Unieux, France. This refining furnace weighs 
about 50 tons, rests on a steel cradle, and can be tilted for 
discharging purposes. A 1, 500 H. P. steam- driven generating 
set will supply the necessary electric energy, and the iron to 


be refined in this furnace will be run into it, in the molten 


condition, from a Siemens-Martin furnace. 

A current of 20, 000 amperes at 60 volts will be employed, 
and it is expected that an output of three or four charges of 
8 tons each рег day of 24 hours. will be obtained. -© = -> 

This is the first trial of the electric steel refining furnace in 
an up-to-date steel works in France, and the future of electric 
refining will depend very largely upon the success or otherwise 
of the installation at Unieux. 

The use of molten iron from the Siemens-Martin furnaces 
as charging material for the electric refining furnace is a step 
that was advised by the writer some years ago, and it is sur- 
prising that its practical application has been so long delayed. 
The electric furnace will most probably first be adopted as an 
accessory appliance in the modern iron and steel works, and 
there is little doubt in the writer's mind that the trial at 
Unieux will be followed by similar installations in other works 
where high-class steel for tools and motor-car work is produced. 


"a 


* 


CENTRAL STATION SUPPLY ECONOMICS; THEIR 
STUDY, AND WHAT IT PROMISES IN THE WAY 
OF CHEAPER SUPPLY.* 


BY A. M. TAYLOR. 


Summary.—In this Paper the author gives a method of separating 
running charges from stand.by charges, and shows how to divide the 
costs between lighting and traction loads. He also considers the effect 
of internal diversity factor, and gives a proof that it is of no benefit. He 
also suggests a method of using accumulators on consumers’ premises 38 
a means of providing an ideal load. 


DEFINITIONS. 


Plant Load Factor.—The ratio of the average load on the gene- 
rators, taken over the year, to the aggregate rated power (not over- 
loaded ; but including spares). = 5; 

Station Load Factor.—The ratio of the average load on the 

station feeders, taken over the year, to the maximum observed load 
on the station. 
, Consumers’ Load Factor.—The ratio of the average load (taken 
in brake horse-power-hours where motors are concerned) given out, 
or absorbed, by consumer's apparatus, to the maximum possible 
capable of being absorbed or given out. 

Internal Diversity Factor.—When applied to a motor load, this 
represents, at any instant, the number of times which the sum of 
all the maximum loads on consumers’ premises exceeds that observed 
at the central station. 

Unrealised Diversity Factor.—This is the amount by which the 
observed diversity factor falls short of what it should be in order to 
satisfy the equation: Consumers’ load factor x average diversity 
factor station load factor. 


RUNNING CHARGES AND FIXED CHARGES. 
Every item of annual expense may be divided into three parte:— 
1. A part, termed the running charge, proportional in amount to 
the number of units generated. 
2. À part independent of the number of units, but dependent on 
the maximum demand of the station. 
9. À part dependent on the number of consumers. 


Paper read before the Birmingham Local Section of the Institution of 
Electrical Engineers. Slightly abbreviated. 
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Items 2 and 8 may, without great error, be classed together as 
standing charges. _ The author proposes to consider these charges 
both in their relation to a lighting load, to an ordinary “ interest. 


paying " motor load, to a traction load, and to a restricted-hours 
oad. 


In a station where a combined lighting and traction supply is 
given, the number of boilers in commission all through the year 
would, in most cases, supply such a (restricted-hour) load, if of 
moderate dimensions, without further boilers being required to be 
started up; and in this case the above figure of 0 16d. per unit would 
still hold for the charge debitable to that load. 


really a steam performance at the engine stop-valve; but may be 
expressed on the diagram as a coal performance. Boiler stand-by 
losses, steam range and auxiliary plant losses, looking at the station 


The curve (CD) similarly represents the steam consumption for 
the engine only, expressed as pounds of coal per unit generated ; 
and the curve (CD) represents the pounds of coal per unit gene- 
rated, including boiler stand-by, steam range and auxiliary plant 


(generated). That an“ interest- paying power load is debitable on 
account of coal with a running charge of O 16d. plus a stand-by 
charge of, say, 0°12d, per unit (generated); the stand-by charge 
being halved on account of the doubled load factor. That а 


Let us investigate somewhat more carefully into the 4 Ib. of coal 
taken as the running charge in the above figure. Assume the whole 
station to be working at its maximum economical load for the com- 
plete 24 hours, so that it should be possible to realise the guarantees 
of the makers for the evaporation of the boilers and the steam con- 


That, a restricted hour's load, provided it is not unduly deve- 


0°16d. only, where there is a traction load in the station as well ; 
but if there is no traction load, it is debitable with 016d. plus, say, 
0'04d. (25 per cent. of 0'16d.) as running and stand-by charges 
respectively per unit generated. | 

Collecting and tabulating the above results, we have, for coal 
charges per unit (generated): 

Lighting.—Running charge —0'16d.; stand-by charge = 0:244, 

Power, —Running charge —0:16d. ; stand-by charge —0:19d, 

Traction.—Running charge = 0°16d. ; stand-by charge = 0*10d. 

Average Combined Charge (for equal number of units, for all 
three classes of load).—Running charge — 0:164. ; stand-by charge 
=0'15d. Combined charge =0'814, 


A 
Tons per Hour. 


Lb. of Coal per Unit. 
ca'es Jor Curves AB and A'B'. 
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Per annum. 


10% 207 40% 60% Plant Load Factor. 
1,000 2,000 8,000 kw. Average Load, 


Fig, 1.—Coan DIAGRAM FOR STATION, 


NOTE.—Maximum Boiler Evaporation taken at 7 Ib. per Ib. of Coal. 
Most Economical Lr ad=] Rated Lcad=3,000 kw. 
Total Plant Capacity ( including Spares)=5,000 kw. 
For Constructive Details of Curves see Table“ А” (in A} pendix to Paper) 


L000 kw. 2000kw, Max. dem. 
Ета. 2.—Waces DIAGRAM. 


Add 25 per cent. to all figures to bring them from per unit gene- 
rated to per unit sold. It will be understood that the above figures 
refer to stations comparatively small in size, and that, with large 
stations employing units of 1,000 kw. and upwards, they would be 
conside ару improved. 


For example, with the largest and most up-to-date sets a steam 
consumption of 181b. per kilowatt hour is attainable, and a boiler 
performance of 75 lb. of water evaporated per pound of slack 
(11,000 B.T.U.), resulting in a coal consumption of not more than 
211b. of slack per killowatt-hour, including a fair allowance for 
steam for auxiliaries and for losses in piping. The cost of 22 Ib. of 
slack at 0*04d. per pound is 0-11d. per unit generated. The total 
cost for coal at Glasgow for the traction load, including stand-by 
losses, does not exceed this. The object of the present Paper, how- 
ever, is to consider what may be done in the direction of cheapening 
power from the great majority of stations, | 


2. Water and Petty Stores.—It will be fairly safe to allow 0'02d. 
and 0:04d. per unit sold for running and standing charges respec- 
tively for a lighting load; and 0-02d. and 0-02d. for a motor load, 
or а traction load; and 0-02d. alone for a restricted-hour load. 


9. Wages.—Itis, I believe, a common practice to allocate half oe 
cost of wages to running and half to standing charges, and шн си 
perhaps some justification in the fact that it is exceedingly difficu 
to frame any hard-and-fast rule by which to determine the propor- 


represents the whole of the additional coal consumption which would 
be incurred were we able to eliminate starting up ànd stand.by 
losses by throwing upon the station a load (such as a restricted hour be distinct 
load) which merely Aue up the capacity of boilers and engines that tion between them. It would, however, appear to z ая кес 
were not running аё their most economical load, though obliged to | unfair to allocate to either a traction, lighting SE DU idan would 
be kept under steam to deal with the evening “ peak " or occasional | a large charge for the running cost as the above propos 

fogs in the daytime give. 
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Consider a station with a combined maximum demand for light 
and power of, вау, 2,000 kw., of which 1,000 kw. are debitable to 
each class of load. In most stations such a condition postulates a 
power load development pretty far into the future, and hence the 
deductions that follow are financially safe. 

Let the ordinate (CD) in Fig. 2 represent the total amount 
spent annually in wages on the combined scheme, and let (A B) be 
that which it is estimated would be required for wages on the light. 
ing load alone — f. e., assuming that the power load did not exist. 
Join (CA) and produce through (A) till it cuts the scale of ordi 
nates at £2,000 per annum. Draw a line horizontally through this 
point, as shown. Then the total standing charges are represented 
by (L+ P) and are equal to, say, £2,000 per annum. Hence the standing 
charge per kilowatt (of station maximum demand) is £1 per annum. 
We thus obtain the curve (Q), which gives us the standing charge 
per kilowatt for different combined maximum demands of the same 
station. The running charges for light and power are (L') and (Р) 
respectively. If we assume а power load factor of 25 per cent. and 
a lighting load factor of 124 per cent., the combined load factor will 
be 183 per cent. 

In Fig. 3 the standing charge of £1 per kilowatt per annum is 
plotted with the charge per unit necessary to give this return, for 
different load factors, or hours of use per day, determined in the 
usual manner. Superposed on this curve is plotted the running 
cost charge per unit, obtained by taking the sum of the running 


costs (P + 1), amounting to £500 or (aoo 5s. per kilowatt per 


annum. Now 1k.w. рег annum at 124 per cent. L. F. —1,095 units, 
and at 25 per cent. L,F.=2,190 units, and at 182 per cent. 
L. F. = 1,685 units. | 

| ., 60°0 pence : 
Hence average cost per unit J 635 unite = 0*0867d. per unit. 


And cost per unit at 19} per cent. L. = 900 pence 0. 0648d. 
; 1,095 units 
per unit, 
60°0 pence 


And cost per unit at 25 per cent. L. F. 
unit. We may, without material error, 
constant charge—viz , 0:08764. 
roughly 0:04d. per unit. 

Per 


unit 


2,190 unite ^ 002144. per 


or, call the average figure a 
per unit; which again we may call 


Fiu. 3. 
(Figs. 4 and 5) of a combined lighting, 


Next, consider the case 
power and traction load, each of a maximum demand of 1,000 kw. 

Taking load factors of 124, 25, and 80 per cent. respectively, and 
estimating the annual charges for wages, for a combined lighting and 
power scheme without traction (from the known expenses of one 
with traction), and for a lighting scheme alone, we find a com- 
bined standing charge per kilowatt of 18s, 4d. per annum (Fig. 4). 
From this the curve shown in Fig. 5 is readily deduced, and to this 
again, is added the average running cost (0°084.) per unit obtained 
by dividing the combined running charge of 5s. per kilowatt per 
annum by the number of units (1,972) generated on a 22} per cent. 
load factor—;.e., the average of the load factors of the three classes 
of load. The curve so obtained gives for the values taken an average 
combined charge of approximately 0 1d. per unit generated; but as 
0˙15d. per unit sold is perhaps a more usual figure in the class of 
station we are considering, let us increase the values of Fig. 5 by 
88 per cent., and we get for price per unit sold :— 


Lighting, running expenses =0-04d. ; standing expenses = 0:204. 
Power » э =0°044.; з уу =0°10d. 
Traction „ » =0:044.; " i$ = 0*08d. 
Average combined rate (for equal kilowatts) :— 


Running expenses == 0. O4d.; standing expenses =0'109d. 
Average combined rate (for equal numbers of units) :— 
Running expenses =0°04d. ; standing expenses = 0· 126d. 


In the case of large systems having sub-stations, the wages at the 
sub-stations may, without great error, be lumped together with those 
incurred in connection with distribution, and the whole classed as 
standing charges. Or, if desired, the sub-station wages may be 
analysed in the manner already indicated for the generating station. 
When the load is of the nature of a “ restricted-hour" load, it will 
be evident that, so long as it is also restricted in amount, no charge 
on account of wages is debitable, the expenses of running the station 
being in no way enhanced on account of the new load taken on. 

4. Repairs and Maintenance.— After the expenses of repairs to 
mains, extra high-tension feeders, services, meters, buildings (main 
and substation, including also offices), pipework, conveyors, cranes, 
stokers, economisers, condensers, pumps, switchboards, auxili 
plant, substation batteries, &., are deducted, most of which are 
almost independent of the number of units turned out by the station, 
we have left for consideration & proportion of repairs which may 
perhaps represent one-third of the total cost. When one has further 


annum. 


Per annum. 
Per kw. p. 


Fic. 4. 


eliminated from this the expenses due to accidents or those due to 
breakdowns through failure of insulation, or short circuits, in 
electrical plant or apparatus, it will be seen that we can only fairly 
debit to running charges that portion of repairs—probably about 
one-ninth of the whole—which is somewhat in ороо to the 
actual number of units turned out by the station, such as renewals 
of commutators, brushes, engine brasses, piston rings, boiler tubes, 
grate bars, &с. The money values and the lives of these parts are 
capable of.pretty easy estimation, for any particular station, and the 
author submits that such should be the basis on which the principal 
part of the running charge for repairs is based. After a margin of, 
say, 25 per cent. has been added to this charge, to cover incidentals 
in condensers and auxiliaries, the author submits that the whole of 
the other costs incurred in repairs and renewals should be lumped 
together and called the standing charge.” 


Fic. 5. 


Adopting the above suggested fraction of the total cost of repairs 
—viz., one-ninth —as being that due to running charges alone, an 
remembering that the standing charge has, in the case of а com- 
bined lighting, power and traction load, to be divided among the 
three classes of load in the inverse proportion of their (station) load 
factors, let us roughly apportion these for a comparatively $i 
station, having a maximum output of, say, 2,000 kw. (1,000 light- 
ing, 500 power and 500 traction). i 

The combined charge for such a station is frequently of the order 
of 0:80d. per unit sold. This would give 

Lighting, running charge =0'038d. ; standing charge 0.4114. 

0: e æy: P 


Power m i 
н „ —=0°1694. 


Traction " „ =0°033d.; 
Average combined charge (for equal numbers of units) :— 
Running charge - CO 033d.; standing charge =0'267d. Combined 


harge = 0:30d. 
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Before leaving the subject of repairs, an attempt to verify the 
above assumed figure of 0'088d. for the running charge is desirable. 
The capital outlay for a maximum demand of 2,000 kw. would 
be, for the station alone (i. e., exclusive of feeders and mains), about 
£50 per kilowatt of maximum demand, or £120,000 ; and for boilers 
and running plant containing wearing parts —вау £50,000. The plant 
would turn out annually 2,000kw.x1,972 units per kilowatt 
= 8,944,000 units (224 per cent. load factor). Taking the cost of 
the parts likely to be continuously under renewal, and in some 
measure in proportion to the number of units turned out of the station, 
such as grate bars, piston rings, boiler tubes, economiser tubes, con- 
denser tubes, brasses, packings, commutators, brushes, to amount to, 
say, 5 per cent. of the value of the working plant in capital cost — 
t.e., to £2,500, and allowing an average life for these wearing parts 
(which, be it remembered, include the wearing parts of the spare 
units of generating plant) of, say, five years, we find that an 
allowance of 1 per cent. per annum of the capital cost of the boilers 
and running plant would on the average be a fair sum with which 
to debit the running cost. Now, 1 per cent, per annum on £50,000 
is £500 per annum, and hence we get the running cost per unit —viz., 

£500 x 240 
8,500,000 units 
figure above assumed. 

In the case of a restricted hour load (subject to a restriction also 
ав to its amount), the charge debitable to such a load is virtually 
only the running charge" of the interest - paying motor load 
viz., 0*088d ). 

5. Other Charges —To investigate in detail the other charges of 
the modern municipal station—interest, sinking fund, depreciation 


—0'034d. per unit, which sufficiently confirms the 


‘and renewals, management, office expenses, rent, rates and taxes, 


&c.— would add too greatly to the length of this Paper. It may 
suffice to say that the great bulk of these charges, probably 95 per 
cent. of them, bear no direct relation to the number of units sold. 
An exception may, however, be made in the case of office charges, 
where perhaps 10 per cent. is chargeable to running expenses. On 
the other hand, this charge does not occur in connection with a trac- 
tion load. The method already indicated for determining the pro- 


. portion of standing and running charges for wages can be applied, 


where desired, to any or all of the above. 


Apportionment of Total Charge to Lighting, Power and Traction.— 
Let us now endeavour to apply these results to the more complicated 
case where the numbers of units supplied for lighting, power and 
traction bear no relation whatever to one another. We will assume 
that, in the case of the station whose charges it is desirable to inves- 
tigate, the approximate running cost has already been obtained, in 
the manner indicated, for each successive item comprising the com- 
bined expenses; also that the combined operating expense of the 
station is known, and the combined charges to be made per unit to 
provide for all items of expense. What we desire to know is, how 
to proportion the charge per unit among the three classes of load : 
lighting, power and traction. 

For simplicity's sake, let us take the figures already arrived at for 
running costs (multiplying by 1:25 to reduce to per unit sold) —viz. : 

Coal =0'16d х 1:25 = 0'20d. ; petty stores = 0:024. ; wages = 0:044. ; 
repairs = 0:083d. ; sundries —0:098d. Total = O- 316d. per unit sold. 

As an example let us apply these figures—though, as already 
stated, they are too high for a station of this size —to the Liverpool 
costs for 1904. The number of units sold for lighting, power and 
traction were approximately 8,300,000, 2,054,000 and 19,000,000; 
total 29,850,000 approximately. The revenue obtained was 
£229,677, or an average figure, over all three classes of the supply, 


of 1:884. per unit. 


Let г, y, z be the three rates (for the standing charges) required 
to be obtained. First deduct from the 1:884. the sum of the run. 
ning charges (1:884. —0:316d. = 1:564d.), and we have 


Lighting.......... 8,300,000 units at xd. =£ a 
Power 2,054,000 „ at d. =£- b 
Traction .......... 19,000,000 ,, ated. =£ c 


Total combined.. 29,354,000 units at 1:5644. = £191,000 

From the above we can easily deduce r, у and z, bearing in mind 
that they are in the inverse ratios of the load factors 124, 25 and 80 
per cent. These rates will be found to be respectively 2°71d., 1:864. 
and 1:09d. per unit sold, to which must in each case be added the 
running cost =0 816d , making respectively 8:02d , 1:674. and 1 40d. 
per unit sold for the combined charge. 

It may be said, as against the acceptance of these figures, that I 
have taken the load factors for power and traction too low, and that 
80 per cent. and 40 per cent. are nearer the mark. The effect of 
taking these latter values would be to give the following values to 
^, y and z—viz., 9 04d., 126d. and 0:95d., to which. adding 0 3164. 
as before, we get , 1:264. and 1:26d. per unit sold for the com- 
bined running and standing charges for the lighting, power 
and traction loads respectively. It is interesting to note that the 
price charged for traction at Liverpool during the year in question 
was 1°164., which is in fair agreement with my 1°26d., bearing in 
mind that the latter figure includes а share of office expenses, which, 


of course, were not incurred, and that the running costs, as already 
explained, are purposely taken too high. The interest charges on 
traction and lighting cables, &c., would, of course, also have to be 
distinguished and properly debited to get the true traction charge. 

What the author wishes, however, specially to emphasise is the 
large standing charge debitable to the power load, viz., 126d. on the 
most favourable basis, and assuming values for the running 
charge," which would certainly be lowered in a large atation like 
Liverpool, at the expense of an increase in the standing charge. 

The author also wishes to call the attention of central-station 
engineers to the enormous possibilities of development opening to 
them, if these standing charges can in any way be cancelled or 
reduced, and if it be conceded that the ‘‘ running charges” are as 
low as he has put them. 


Internal Diversity Factor—An Overrated Asset, —Many elec- 
trical engineers have seen, in what we may call the Internal 
Diversity Factor" of the motor load, the supposed key to the 
problem of cheap supply; imagining that the charge per unit as 
determined at the station would have to be divided by the diversity 
factor, before the charge to the consumer would be arrived at, for 
the reason that the standing charge per annum per kilowatt of con- 
sumer's plant is undoubtedly less than that per kilowatt of maxi- 
mum demand (at the station), in that proportion. As the author 
of the present Paper made this same mistake in his Paper on 
* Stand-by Charges" without it being challenged, it seems probable 
that it is very generally accepted. Indeed, the discussion on that 
Paper showed clearly that there was this tendency. АЙ г careful 
consideration of this point, however, the author is convinced of the 
fallacy of the idea that the internal diversity factor of the motor 
load in any way reduces the charge per unit to be made to the 
consumer. On the contrary, it somewhat increases it. It must be 
understood that we are speaking of the fluctuations of the load of 
the individual motors, taken over short periods of time such as a 


quarter- hour or so. That is to say that, while A’s motor is, per- 


haps, working at full load for the period considered, B's motor is 
running empty, with the result that the demand on the station 
during that period is only half that represented: by the joint rated 
horse-power of the two motors—i.e., the diversity factor is =2. 
The author is not referring to an inequality of the motor load 
" humps " (at the station) in the morning as against the afternoon, 
caused by diversity factor; which, so far as he has been able to 
ascertain, does not exist to any appreciable extent; it is only a 
mild form of a ''restricted.hour" load, and as such can be dealt 
with on similar terms. 

An example will probably make the above argument clearer— 
viz , that the charge per unit to the consumer is not reduced on 
account of internal diversity factor. 

Take the case of four motors, each of 100 rated H. p. on the 
premises of four consumers, A, D, C and D, and working intermit- 
tently at their full rated load for, say, 2} hours x 54 days = 128 hours 
per week (i e., 1,285 H. p.-hours per motor per week out of a possible 
16,800 н P.-hours) or at а 7:35 per cent. load factor. The maximum 
horse-power at the station (neglecting losses in transmission) is 
100 R. p., and the (limiting) diversity factor is, for this load factor, 
=4. Hence station load factor 4 х 7'85 per cent. 29:4 per cent. 

In other words, we have 400 н.р. connected up, and only 100 n.». 
demanded at the station. For the sake of simplicity, let us call 
this 100 kw. at the station 'bus bars. 

Then units delivered to 'bus bars per annum 

100 kw. x 8, 760 hours x 100 254,000 units. 

Let the capital cost of the station, mains and services be taken at 
£10,000 = £100 per kilowatt of. maximum demand at station. 

Then, taking interest and sinking fund and reserve fund at 74 per 


cent. (0:075), 21000 0740 | 
; 10 * 0:075 x : 
— — ассы 0 1d. t. 
_ Cost per unit 354,000 units. 71d. per uni 
Interest, sinking fund and reserve fund charge per kilowatt of 
maximum demand at station 100 kw. = £7. 10s. per kilowatt. 
Other fixed charges assuming total costs 1 · Od. (after de- 
duction of 1d. per unit for running charges =0°75d.) 
„015 х 254,000 . £795 _ £7, 198. per kilowatt. 
240 x 100kw. 100 kw · | 
Total fixed charge at station = £7. 108. + £7. 19s. = £15. 9s. per 
kilowatt of maximum demand; or total fixed charge per consumer s 
i „£50 +795) _ £1,545 _ £3, 17s, per kilowatt. 
kilowatt = = 400K 400 178. p | 
Treating this charge on the maximum demand principle we get 
£8. 17s. per kilowatt consumer on 100 kw. as equivalent to a charge 


per unit of 925d. 925 146d. 


(122 x62 wks.) 643 hrs. 
Add: Running charge, as above adopted a 0. 25d. 


671 — 
Total 1,71. 
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But from the station point of view: 
Total cost per unit at station (as ascertained earlier) «0: 71d. 
interest, &c., +0°75d. other fixed charges+0°25 running charges 
714 


— 


Total revenue = 254,000 units at 1:714. = 21,810 per annum. 

And from the consumer's point of view: 

Units sold per consumer —100 kw. x8,760 hours x7} per cent. 
(L. F.) = 68,500 units. А 

Revenue per consumer = 68,500 units at 1:714. = £452 10s. 

And four consumers at £452. 108 =£1810=the sum required to 
be raised annually. 

Hence, the price to be charged is the same per unit whether taken 
at the station or as made at consumer's premises, and diversity 
factor benefits nothing. 

Summarising we have: 

Cost per unit to consumer = 1:71d. (1:46 -- 0:25). 

Cost per unit at station 1 71d. (0°71+0 75 -- 0:25). 

Hence it is wrong to divide the charge per unit obtained at the 
station by the diversity factor in order to get the.charge to be made to 
the consumer; and the assumption that the consumer's charge varies 
inversely with diversity factor is an incorrect one. I have taken 
the very best case, for the consumer's L. F. considered —i.e., I have 
neglected ** unrealised diversity factor." 

In the above example the consumer's load factor is only 7:85 per 
cent., and it has been assumed that a station load factor of 29:4 per 
cent. would be obtained with four such consumers, each accom- 
modating one another, and the station, to the utmost conceivable 
extent over an ordinary nine-hour day) resulting in a diversity 
factor of 4. This is the figure which the author suggested as the 
limit for a load having a 7$ per cent. load factor, in his Paper on 
“ Standby Charges," which, together with its corollary, that the 
average consumer's load factor x diversity factor = station load factor 
(in the limit), was severely criticised at the time, but has since been 
proved to be correct, having been checked by application to numerous 
stations throughout the country. Asa matter of fact, it is ex- 
tremely vnlikely that a diversity factor of 4, and hence station load 
factor of 29 per cent., would A obtained, owing to “ unrealised 
diversity factor’; but, even if it were, the case worked out shows 
that it is better for low costs per unit to have a single 100 н.р. con- 
sumer working continuously at 100 н.р during the working hours 
of an ordinary day, than to have a number of consumers of poorer 
load factor, though giving a high diversity factor. 


Combined Diversity Factor.—A treatment of the three classes of 
load absorbed at the station (lighting, power and traction), in a 
similar way to the loads of three individual power consumers, would 
show (1) that the combined diversity factor at any moment is equal 
to the sum of the three maxima (at whatever hours they occur) 
divided by the maximum observed joint demand at that moment ; 
and would probably show (2) that the average combined diversity 
factor, taken over a given cycle of, say, 24 hours, when multiplied 
by the average of the three load factors, will (in the limit) be equal 
to the resultant combined load factor, taken over the same period ; 
also (8) that the average combined diversity factor is (in the limit) 
Inversely proportional to the average load factor— i.e., when the 
average load factor of the three loads is 80 per cent. the average com- 
bined diversity factor will be 8} (or less), when the L F. is 20 per 
cent. the D.F. will be 5 (or less), and so on. 
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Diversity Improvement Factor, —'The nearness with which the 
product of the average diversity factor and the average load factor 
agrees with the combined load factor might be called the “ diversity 
improvement factor" of the station, and represents the extent to 
which the valleys in one class of load are filled by the peaks in the 
other two classes, and vice vers The object of the introduction 
of a restricted-hour system of charging is to improve this figure 

In this connection a curve in The Electrician of September 15, 
1907, may be referred to as an interesting indication of the way in 
which some of our power companies are reckoning on developing 
their load by means of “ restricted-hour” charges. 


„Non: Interest Pay ing and “ Ideal” Loads.—It will be generally 
conceded that if a load could be found for our . stations 
which would at all times accommodate itself to the amount of spare 
capacity available in the generating stations and mains, it should 
not be chargeable with interest, &c., charges ; unless it is pro 
to make the new load bear part of the interest charges now borne 
by the existing light and traction loads. A further consideration 
will, the author thinks, concede that the new load should not be 
debited with any standing charges that are now paid by the other 
loads ; but only with such extra standing charges as may be incurred 
by its introduction. Of course, in the case of interest charges, if it 
should be found that the new load introduced extra items of capital 
expenditure, say in connection with services or mains, it should be 
debited with these. It may also be postulated that, in addition to 
paying interest charges on such extra capital, the load should bring 
in а margin of net profit also, to make it worth the catering for. 

A restricted-hour load, advocated by the author in a previous 
Paper and not infrequently catered for, is an attempt to partly fulfil 
the above conditions ; but, obviously, it suffers from serious limita- 
tions owing to day fogs, as well as having great drawbacks from the 
point of view of the customer. 


Storage lt will be fairly obvious that the only way to provide 
a load of the above greatly-t)-be-desired nature (7 с, not merely à 
“ restricted-hour’’ load) and one which shall not, at the same time, 
inconvenience the customer, is by means of storage of the power, 
either at the sub station or, failing that, at the main station But 
the weak point of this scheme is its financial aspect. If we put the 
batteries either at the main station or at the sub-stations, we must 
still charge consumers all existing interest, &c., charges, as well asall 
“ standing charges incurred outside the station; and the question 
then resolves itself into the capital charges, working expenses and 
maintenance of the cells (including transformation losses), being 
less, or more, than the interest and standing charges saved on the 
generating plant. 

Personally, the author is of opinion that in most cases the balance 
in favour of the employment of the cells under such conditions is 
very small, the scheme being seriously hampered by those interest 
and other stand. by charges which are not cancelled by the introduc- 
tion of the cells; also by the fact that it is impossible to differentiate 
between power and light, and between existing consumers and those 
on the new system; consequently the experiment would have to be 
tried on a very large scale under conditions of minimum efliciency ; 
in addition to which the price to existing consumers could not well 
be lowered, as a very large capital expense (partaking of the nature 
of an experiment) was being undertaken. We are thus led to con- 


sider the question of placing the cells on the consumers’ premises, 


Average | __ | Capacity of Steam range and 
| loads over Capacity whole Runni Maximum Coal consump- | other constant 
Period periods | А Units Of running station (in- Verg ue Plantload| demand tion of sets at losses at 10% of 
Hours.  of500 Running sets, cnerated. , sets. cluding |? factor | _ factor. load  |71b.steam per maximum station 
' — hours, Units in spares). Per ai Per cent. | factor. | pound of coal. capacity (in- 
| Kilowatts. 500 hours. Units in 500 Fer cent. Per cent. ' Lbs, per unit. | cluding spares). 
| һошз, Lbs. рег unit 
500 8400 2 500 p "- 
; x 500; 8 x 1,000) 1,700,000 | 2,000,000 | 2,500,000 85 68-0 85-0 ' 0-45 
00 2,400 1 x 500 ; 3 x 1,000) 1,200,000 | 1,750,000 M 69 48:0 60:0 34 0:62 
590 15 1 500 ; 2x 1,000 860,000 | 1,250,000 » 69 34:0 43:0 34 0:87 
200 200 1x500; 1x1,000 600,000 | 750,000 : 80 24-0 30-0 3:3 1:2 
р x 1x 500; 1x 1, 000 400,000 | 750,000 » 53 16:0 20:0 3:8 1'8 
200 600 1х 1,000 300,000 | 500,000 8 60 12:0 15:0 8-7 25 
$09 ш 1х 1,000 260,000 | 500,000 н 59 104 13-0 3:8 29 
о | lx 600 220,000 | 250,000 i 88 8:8 110 3-8 34 
m 380 1х 500 190,000 | 250,000 н 16 7-6 9:5 8:3 40 
ш 0 1х 500 170,000 | 250,000 8 68 6:8 8:5 3-4 44 
| ‚000 2 53 6. . 57 
500 220 1x 500 110,000 | 250,000 s 4 5 40 
" " i 6'8 
500 200 1х 500 100,000 | 250,000 40 10 50 42 T6 
500 16 lx 500 80,000 | 250,000 à 32 3-9 4:0 46 94 
500 140 1x 600 70000 MEMO re 28 28 35 49 107 
Е , , ” 28 2: Y 4 107 
250 120 | 1х 80 30,000 | 125,000 | 1,250,000 24 24 $0 55 10˙7 
8, 125.000 p 9 
стю | RN | Е 6,640,000 10, 125,000 | 48,750,000 | 65:5 147 18:5 | 3:9 49 
(True av.)| (Average) | (Average) | (Average) (Average) 
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and it is in this direction that the author believos suecess will most 
probably be attained. 

At first the difficulties of capital cost of cells and maintenance, as 
well as the supply voltage and the number of cella consequently 
еа on each consumer's premiaes, may seem insuperable ; 
but, on the other hand, there are the advantages of having a reserve 
supply on the premises, and recent accidents in London and else- 
where show that these advantages аге very real. The standing and 
interest charges saved to the station and mains are of the order of 
id. to 14d. per unit, while the charges incurred on account of the 
cells are not above id., and in most cases this would provide for a 
complete renewal of the plates every five years. To describe the 
methods by which the author expects to avoid the difficulties con- 
nected with the placing of the cells on the consumer's premises, 
would be going outside the scope of the present Paper. 


CONCLUSIONS. 
1. The total charge debitable on account of running costs is much 


lower than is generally considered to be the case, varying from 
0*80d. in medium-sized stations to 0:204. in the largest ones. 
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Ета, 6.—RESULTS OBTAINED FROM TABLE А. 


2. For an “ideal” load, this includes all items of expense, right 
up to consumers’ terminals, provided the mains already exist. 

9. The coal charge is far away the heaviest item of the running 
expenses. 

4. The running part of the coal charge is easily estimated for 
any one town as against any other, and for a given class of coal is 
sensibly constant over a large variety of stations. 

5. A large “internal diversity factor on a motor load may be a 
positive ра 

6. Anything tending to improve the combined diversity factor of 
the three classes of load is to be strenuously encouraged. 

7. Storage on consumer's premises, if it can be proved to be 
peu is the only known means of providing a load which could 

made to at all times accommodate itself to the amount of spare 
capacity available from the other two classes of load, thus realising 
the highest average “ combined diversity factor " possible. 

8 The reduction of charge which could be made in many stations 


indicated by the au 
quite appreciable. 


Lb. of Steam per Kilowatt and per I.H.P. per Hour. 
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This last point, though not discussed in the present Paper for 
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by merely treating the “ unproductive capital" charge in the way | lack of space, is introduced to make the Paper more complete. 


Total Steam Consumption in Lb. per Hour. 
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APPENDIX. 

In addition to the figures given in the Paper, Table A and 
Figs. 6, 7 and 8 were given by the author in reading his Paper. 
Particulars of these are as follows: The table shows the average 
loads on a lighting station whose maximum observed demand is 
4,000kw. plotted over the whole year of 8,750 hours. This is 
applied to the station considered in Fig. 1 of the Paper, and the 
third column shows the number of running sets for each period of 
500 hours. The fourth column shows the units generated on the 
average loads of column (2). The seventh column is the ratio of 
columns (4) and (5) and gives the running plant load factor for 
different periods of 500 hours during the year. The eighth column 
gives the plant load factor as defined in the Paper, and the ninth 
column the maximum demand load factor. The 10th column gives 
the pounds of coal per unit, for the engines only, corresponding to 
the running plant load factors of column (7). The 11th column 
gives a first approximation to the stand-by losses of the boilers, 
steam ranges and auxiliaries, these losses being taken in terms of 
the maximum possible output of the station and assumed con- 
stant and plotted with plant load factor as given in column (8). 

In Fig. 6 are represented graphically, in the form of curves, the 
results given in the table A. 

Fig. 7 shows the actual results obtained at Grimsby (see The 
Electrician, April 28, 1905) for a station having sets of 200kw. 
capacity, and is comparable with Fig. 1 of the author’s Paper. On 
the same diagram are shown the results for a single Allen- Westing- 
house 875 kw. set (see The Electrician, Feb. 26, 1904). 

Fig. 8 répresents, in a graphic form, the cost per unit incurred 
by installing accumulators on consumers’ premises, plotted with the 
load factor of the consumers’ motors. The curves are given for 
three different sizes of installation. Interest and sinking fund ie 
taken at 6 per cent. on both cells and transformation gear, and is 
plotted below the datum line. 


DISCUSSION. 


À number of written communications, of which we give an abstract 
below, were received, but the general discussion was postponed. 

Mr. W. A. VIGNOLES (Grimsby) said that he did not agree with Mr. 
Taylor in all the details of his working, but he was in substantial agree- 
ment with him in his general conclusions. His calculation that the 
running charges in a moderate-sized station worked out at from 02d. to 
0'3d. was corroborated hy the figures obtained at Grimsby from the work- 
ing of a moderate-sized plant, and showed that existing supply stations, 
although of small size, could offer very low rates for a supply of electri- 
cal energy if the load factor was sufficiently good. With regard to the 
details of the running costs, he thought the cost of coal was taken at 
rather a high figure, and the steam per kilowatt-hour, given as 25 lb., 
employing superheated steam and condensing, was very liberal. Fora 
500 kw. set 160 Ib. steam pressure, 26 in. vacuum, engine makers would 
guarantee 211b. with a moderate superheat. With regard to the wages, 
it appeared that Mr. Taylor placed too much to standing charges and not 
sufficient to running charges. He considered that wages would work 
out at more than 0:0367d. per unit if this included the cost of cleaning 
boilers, which was certainly a running charge as it depended almost 
entirely on the total amount of steam generated. Again, the cost of 
repairs chargeable to running charges was hardly sufficient, and its 
Verification contained too many assumptions to be of very great value, 
With regard to diversity factors, he could not understand how anyone 
could suggest that the charge ascertained at the station should be divided 
by the diversity factor to find the amount chargeable to a particular 
power consumer. Considering the power load only, the charge per unit 
as determined at the station for the average supply must be the avcrage 
amount to be charged to all power consumers. It was of no consequence 
to the works if the power supplied was given to four different consumers, 
each taking their supply for an equal portion of the day, if their loads 
did not overlap and there were no periods when no supply was being 
given, or if one consumer took the whole quantity with the same 
maximum demand and the same load throughout the day, Mr. 
Taylor had made that point quite clear, but he still did not show 
the advantage from the diversity factor. If all power consumers 
took their maximum demand at the same time, the maximum 
demand on the station would be increased and the rate of charge as 
ascertained at the station augmented considerably, and consequently 
all power consumers would have to be charged at rates depending on 
their load factor, and the charges would have to be dealt with on the 
same lines as the charges to lighting consumers. Taking Mr. Taylor's 
example, the cases he mentioned of motors running with & load factor 
of 7-35 per cent., if it was not for the diversity factor, power would have 
to be supplied to these motors at lighting rates on account of the poor 
load factor, but owing to the existence of the diversity factor it was pos- 
sible to give them a price based on a load factor of 29 per cent, With 
regard to а restricted hours supply, be had had some years’ experience of 
this as an alternative to the ordinary rates, and found that it was suitable 
for certain trades, but was certainly not suitable in all cases, and in towns 
liable to heavy fog, such a system would have to be introduced very 
cautiously. The price fixed should also be a minimum charge, so that 
very small motors could not get the full benefit of the system, as users of 
such motors could very well afford to pay the ordinary rates. He could 
not agree with Mr. Taylor that it would be at all desirable to put storage 
batteries in consumers’ premises. If storage batteries could be used 
efficiently, why not pat them into substations where they could receive 


careful attention, but, personally, he ve hd i i 
5 ui pe y ry much doubted if storage in this 


Mr. 8. E. FEDDEN (Sheffield) said that in practice there would bea 
considerable difficulty in getting sub-stations on consumers’ premises to 
contain the accumulators suggested. He had found it none too easy to 
induce large users to grant the comparatively limited space and building 
accommodation needed for the static transformers used at Sheffield. He 
thought the value of the diversity factor would probably vary considerably 
in ATU ав towns with the nature of the business in which they were 
engaged. 

Mr. W. W. LACKIE (Glasgow) said that the whole object af the Paper 
was to show how to supply electrical energy at a lower figure by reducing 
(or cancelling, as Mr. Taylor put it) the standing charges ; for the runniog 
charges were now getting as low as could be reasonably expected. The 
method most municipalities were adopting was to reduce the capital by 
writing off depreciation and sinking fund as largely as possible, and not 
by applying what profits there might be to the relief of local taxation or 
the subsidising in any way other municipal undertakings, as was done in 
some towns. By reducing the capital through writing off sinking fund 
and depreciation, the costs per kilowatt would be lowered, and con. 
sequently the standing costs would be reduced. In Glasgow the capital 
cost per kilowatt had been reduced from £131 in 1898 to £75 in 1905, 
partly by writing off capital and partly by filling up the stations and so 
reducing the cost per kilowatt for land and buildings. The most im. 
portant point, however—and the point on which he did not agree with 
Mr. Taylor—was where he said that a supply of electrical energy could 
not be given to four motors for less than 1°71d. per unit, or £18. 1s. 11d. 
per kilowatt of maximum demand. He assumed a capital expenditure 
per kilowatt of £100, which was equal to an annual charge of £7. 10s. 
per kilowatt, but where did he get the other fixed charge equal to 1d., les: 
id. for running charges? Previously in the Paper he had put the run- 
ning cost per kilowatt at £1, so that instead of £7. 108., plus £7. 19s., 
it looked as if the figures should be £7. 108., plus £1, plus 2,540 
units at 0:25d., or a total of £11. 3e. for 2,540 units, which was equiva- 
lent to an average price of 1:054. per unit. He need scarcely point 
out that if the capital cost was £50 per kilowatt in place of £100 
the above figure would be reduced to 07d. per unit. £15. 9s. per kilo. 
watt of maximum demand on the station plus jd. per unit showed 
on the face of it that there was an error somewhere. In Glasgow the 
maximum demand on the station on the Friday before Christmas, 1905, 
was 16,000 kw. and the sum of the maximum demands as recorded on 
the consumers’ demand indicators was 22,215 kw. He regretted that he 
could not agree with Mr. Taylor under his heading Non-interest Paying 
and Ideal Loads." The whole subject was, unfortuuately, one that had 
to be dealt with by a mass of figures and it was difficult to criticise these 
in any lucid or convincing way. It was not a matter of а low figure per 
unit but the £. s. d. per kilowatt per annum received for the supply which 
was the true criterion of economy. 

Mr. M. J. E. TILNEY gave some figures showing that the coal con- 
sumptions of 81b. to 121b. assumed by Mr. Taylor were much too high, 
even for comparatively small stations working under difficulties. 


RECENT IMPROYEMENTS IN ELECTRIC LIGHTING. 


At a meeting of the Birmingham Local Section of the Institution of 
Electrical Engineers, held on January 16, discussion took place 
on the subject of recent improvements in electric lighting. 

Mr. A. Н. ВАТЕ, who introduced the subject, said that although 
the incandescent electric lamp with & carbon filament had been on 
the market as a commercial article for more than 25 years, it 
remained to-day very much as it was in the year 1884. Except for 
the introduction of the 200-volt lamp the improvements that had 
been made were in detail affecting the life of the filament and cost 
of production. The arc lamp also, except for the invention of the 
enclosed lamp and the simplification of the feeding mechanism, had 
not been radically altered. In the last five years several new lamps 
had been introduced. 

The Flame Arc Lamp and the Vapour Lamp were the most 
striking developments, and there were the new incandescent lamps 
in which a filament of some kind was heated electrically in a vacuum. 
One merely consisted of an ordinary carbon filament placed in an 
extra large globe partially obscured and run at a high efficiency 
with some sacrifice of life. That is, run at 2 or 24 watts per 
candle with something like 400 to 600 hours of life. He had sug- 
gested this method 15 years ago, but at the time could get no one to 
take it up. Of the шше. ае lamps the Osmium lamp һа 
been before the public some three years, but on account of the 
brittleness of the filament, and also owing to the fact that the low 
specific resistance of material prevented its use for higher pressures 
than about 40 volts, it was not being largely used for general light: 
ing. Its efficiency was about 1:6 watts per candle, and apart from 
the brittleness he believed it had a satisfactory life. There were 
also two new lamps, the Wolfrum or Tungsten lamp and the Osram, 
but at the present moment the only lamp which was being used 
on в large scale was the Tantalum lamp. This lamp was not at 
present made for pressures above 130 volts, owing to the difficulty 
of getting а sufficient length of wire for higher pressures into the 
bulb. At the present time there were only two sizes of wire being 
used in the manufacture of these lamps, one size being suitable for 
the ordinary lamp giving 28 c.p. on 110 volts, and the other size 
being used for the “ Sun” lamps, giving 45 c.p. at the same pres- 
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sure. Ап extended experienoe with Tantalum lamps showed that 
at normal voltage they had an average efficient life of 600 to 700 
hours. By efficient life he meant up to the time the candle-power 
dropped 20 per cent. During the first 40 or 60 hours of the life the 
resistance fell about 8 per cent., and then remained practically con- 
stant throughout its life. By running a lamp something like 10 
volts below its marked figure, an efficiency of 2:2 watts per candle 
was obtained instead of the usual 1:7 watts per candle, and the 
efficient life was then increased to about 1,200 to 1,400 hours. If 
energy could be obtained at 14. per B. T. U., no particular advan- 
tage could be claimed for Tantalum as compared with carbon fila- 
ment lamps. The high efficiency of the former was just balanced 
by its greater initial cost (2s. 9d. as compared with 6d. or 8d.). But 
with higher rates per B.T.U., the Tantalum lamp gave & consider- 
ably decreased cost, and the advantage was shared between 
decreased current bill and increased illumination. | 

The behaviour of the ¿tantalum lamp on an alternating current 
circuit was very remarkable. On many circuits it behaved in & 
satisfactory manner, while on others it would not last more: than 
200 hours. This shortness of life did not seem to depend on the 
frequency, but it might possibly be due to superimposed high fre- 
quency waves. 


Mr. A. L. FORSTER (in opening the disonssion) contributed a table 
showing the complete costs for running some different forms of lamps. 
Some of these were based on actual experience and others upon published 
data, and he might say almost the only difficulty in constructing it had 
been to know the candle-power at which to rate the various lamps. For 
instance, the figures given for flame lamps with chemically-treated car- 
bons varied in his own experience between 022 and 0°45 watts per 
M.H.C.P. He bad made two tests of the candle-power of two mercury 
vapour lamps. One test was on a length of 2:29 ір. and the other on 1 in. 
The useful length of the tube used was 45in., and assuming that the 
candle-power was proportional to the length, these figures for the whole 
tube were respectively 682 M.C.P. and 675 M.C.P. 

The lamp took 3:5 amperes, and was running in series with a similar 
lamp on 220 volts. The watts per candle were therefore 0°58. These two 
meroury vaponr lamps had been tried in a shop, and the light obtained 
was quite as good as that obtained from any 5 ampere aro lamps, although 
the energy consumed was only 70 per cent. of that consumed by the 
latter. Since making the above test he had found results of tests pub- 
lished in The Electrician for July 22, 1904, which practically confirmed 
the candle-power measurementa made by himeelf. 


Table showing costs sf running various high-power lamps on 220 volts direct 
current circuits for 1,000 hours. 


Flame arc, 9 amperes, 17 hours, with ‘ chemical” carbons.—2,000 
units at 14d., £12. 10s.; carbons, £4. 10s. ; 260 trims (wages), £2. 3s. 4d. ; 
repairs, £2. 8s. Total for four lamps, 221. 11s. 4d. — £5. 8s. per lamp. 


Flame arc, 7 amperes, 40 hours (magazine), with chemical carbona, — 
1,650 units at 14d., £10. 6s. 3d. ; 120 trims (wages), £1 ; carbons, £1. 10s. ; 
repairs, £3. Total for four lamps, £15 16s. 8d. — £8. 19s. per lamp. 


Single enclosure arc, 5 amperes, 120 hours.—1,100 units at ljd., 
£6. 17s. 6d.; carbons, 2s. ; 24 trims, 4s.; repairs, £1. Total for two 
lamps, £8 3s. 6d.= £4. 1s. 9d. per lamp. 

Mercury Vapour.—770 units at 144., £4. 16s. 3d. ; renewals at 1,500 
hours, £3. 18. ; cleaning and repairs, 15s. Total for two lamps, £8. 128. 8d. 
=£4. 6s. per lamp. At life of tubes 800 hours, total £11. 58, 3d. 
£5 128. 8d. per lamp. 


High-pressure gas, say 350 c.p., gas at 15. 9d. per 1,000 cubic feet.— 
Cost, P a: mantles, attendance, bye.pass, &c., per 1,000 hours, 
£4, 63. 84. 


Nr. J. H. CRAIG said that the efficiency of the flame arc lamp might 
be taken at about 0°24 watts per mean spherical candle-power. He had 
prepared some figures ee eee the cost of illumination using flame 
arc lamps with the cost of illumination using enclosed lamps, which were 
perhaps the most popular of any other form. He took, as an example, a 
big erecting shop, about 200 ft. long, and at the Birmingham Corporation 
price per unit he found that to illuminate that pen well with enclosed 
arc lamps took 9s. per hour. Taking the flamearc lamp and giving half 
as much more candle-power, it worked out at 2s. 11d. The mercury 
vapour lamp was not so efficient as the flame are lamp; it required 
slightly less than half a watt per candle-power. The feature of the mer- 
cury vapour lamp was the more distributed light, which made it more 
useful, and caused it to give a softer and better illumination than an arc 
lamp giving mach more candle-power. Taking the particular shop he 
had previously referred to, and assuming the roof was lower and conse- 
quently the mercury vapour lamp was more suitable, the same illumina- 
tion could be obtained for 4s. 4d. as was given by the arc lamp at about 
double the cost. The life of a mercury. lamp was 1,000 hours on an 
average. Many burned out quite quickly, and that was due to the diffi- 
culties at present encountered in the making; but defective lamps were 
easily detected after a few hours’ burning. 

Dr. D. E. MORRIS said that the resistance of a tantalum filament 
increased about six times when it was heated, while carbon went down 
about 60 per cent. That meant a very curious thing when you were 
switching on lamps. His brother had been the first to point that out in 
& Paper recently published in The Electrician.* The low value of the 
initial resistance might have the effect, where numbers of these metallic 


* The Electrician, December 14, 1906, pp. 318-322, 


filament lamps were used, of making it impossible to utilise the magnetic 
circuit breaker, as it would be pulled out. With regard to the use of the 
tantalum lamps for alternating currents, Mr. Bate had referred to their not 
lasting so well on particular circuits. That was very likely due to the 
wave form of the circuit. In the Paper referred to th 
given showing that the variation of current in a tantalum lamp might 
produce a difference of 20 per cent. in the momentary candle-power. It 
was clear the lamp would be for the moment overrun. It was possible to 
have the same normal voltage and get a worse treatment of the lamp on 
one circuit than on another. | 


ere were curves 


Mr. KEMP wished to ask Mr. Craig if there was any likelihood of the 


present hideous colour of the mereury vapour lamp being improved 
upon, and also if the figures Mr. Craig had given them as to the cost of 
ee arcs, flame arcs and mercury vapour lamps included cost of 
renewals. 


Mr. CRAIG, in reply, expressed a personal preference for the colour 


of the mercury тарош lamp. At present the lamp was поё suited 
for all purposes ; 

light was of good quality. Men engaged in workshops who had objected 

to its first introduction wonld not now be without it. It was purely & 

| question of habit. He had taken no capital charges or renewals, only the 

cost of the current. The oost of carbon for the flame arc lamp was not a 


ut, for working by, it was & good lamp and the 


heavy item, it amounted to 0:2d. for 100 c.p. hours. The cost of a mercury 
vapour lamp was, say, 50s. for 1,000 hours. There was no cost for labour, 
and that had to be taken into consideration in the comparison. 

Dr. SUMPNER said he should like to say a few words in reference to the 
diffusion of light and the increase of light owing to diffusion. It was a 
matter that affected in an important degree the judgment of the relative 
value of such figures as has been placed before the meeting. It did not 
affect their judgment of different Finds of glow lamps or arc lamps, but 
it did affect their judgment of the relative cost of arc lamps and glow 
lamps. Glow lampe were generally used in rooms, arc lamps in very big 
places, workshops or open spaces. In a room light was reflected from the 
walls, and that light was by no means a small portion of the total. If 
og compared an ordinary room with one having the same lighting but 
with glass walls and roofs they would find about twice as much illumina- 
tion in the former as in the latter, The difference was not due to any 
merits or demerits of the lamps used, but to the reflection of the light. 
With whitewashed walls and ceilings the light due to repeated reflection 
might be increased as much as five times, Taking an average case the 
walls reflected about 60 рег cent, and the light was really increased twice. 
That occurred in all kinds of interior lighting where glow lamps were gene- 
rally used. With arc lamps it did not apply because they were not used 
in the same way as a rule. In comparing the cost of lighting that 
had to be borne in mind. As Mr. Forster mentioned, the measurement 
of the candle-power of such a light as that of the mercury vapour lamp was 
by no means easy. If you had а diffusing reflector reflecting 80 per cent., 
and a mirror reflecting 80 per cent, and you measured the candle-power 
normal to the surface, it would be found the light from the diffasing 


reflector was twice as much as that from the mirror, although the total 


amount of light reflected was the same in both cases. He did not think 
it was at all understood that the effect of lighting depended on the eye as 
well as on the light, and the sensitiveness of the eye might vary enor- 
mously under different conditions. The particulars obtained from photo- 
metric measurements on different kinds of light were not of much relative 
value, especially when comparing the diffused light of a mercury vapour 
lamp with that of an arc lamp. With a mercury vapour or inverted arc 
the first impression undoubtedly was that the room was badly lit, but 
it would be found much better to work in than a room appearing to be 
brilliantly lit. . 

What appeared to be a brilliantly lit room was a room full of lights 
which dazaled the eye. He believed that as regarded working efficiency 
the mercury vapour lamp was much better than photometric figures 
would show. Of course there remained the important question of colour. 
It one had to use the light to judge colours the mercury vapour light was 
a bad one, but in dealing with materials it did not matter what colour the 
light might be. 

Mr. TWEEDY suggested that lighting engineers should go in more 
strongly for the more scientific illumination of retail shops. The best lit 
shop was the shop lit by concealed and diffased light. 

Mr. FENNELL spoke of the difficulty of getting supplies of the osram 
and tantalum lamps. A very important point with regard to the tantalum 
lamps was the grading of them. He found they varied as regards current 
up to about 20 per cent., and on attempting to put them in series the 
result was d sastrous. So far as the lighting of shops was concerned, he 
would point out that people did not light their shops that the public 
might see their goods, but to make the public come in and see what was 
inside. The light was an advertisement. . 

Mr. BATE, in reply, aid that if, as Dr. Morris suggested, the peculiar 
behaviour of tantalum lamps with alternating current had something to 
do with the wave form connected with the rapid change of resistance 
gurely the oan of frequency from 50 to 100 cycles per second would 
have & very much greater influence on the lamps, and as far as they knew 
the lamps burned as well on one frequency as on the other. As to diffusion 
of light, a very good example of the way in which it was appreciated by 
the general роо was to Бе seen in the popularity of the large bulb high 
efficiency ordinary carbon incandescent lamp, which was one of the most 
striking features of electric lighting during the last two or three years. As 
to the tantalum lamp, the great length of tbe wire that had to be accom. 
modated in the bulb, though a disadvantage in one way, became an 
advantage in another way, because it provided a large area ot Шапыса шпа 
surface very many times larger than the filament of an ordinary carbon 
lamp. Another point was that owing to the great increase of resistance 
with the temperature, the Tantalum lamp bore a small increase In pressure 
better than it would if it retained its resistance constant. 
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ELECTRICALLY-DRIYEN ROLLING MILLS.* 


BY G. M. BROWN, B.A., B.Se. 


Summary.—This Paper contains a description of the application of 
electrical driving to the main rolls in Rolling Mille. The Author shows 


how the problem may be solved by the use of a motor generator with | 


heavy flywheel of the Ilgner type. | 


For some years electricity has been largely used in rolling mills | 


for lighting, driving cranes, saws, shears and other auxiliary 
machinery, including the live " rollers which carry the work back 
and forward to the main rolls. | 

The object of this Paper is, however, not to discuss the applica- 
tion of electricity to auxiliary machinery in rolling mills, but rather 
its application to the much heavier and more exacting work of 
driving main rolls. | | ! ©. 

The principal difficulty in applying electricity to the driving of 
rolling mills lies in the determination of the power required, and 
until experiments were carried out especially with this object in 
view there was practically no data available, and all that could be 
done was to instal a motor capable of exerting at least the same 
maximum torque as the steam engine which would otherwise have 
been supplied. | 

In the case of two апа three high mills, the determination of the 
fly wheel weight is an essential part of the problem, and one for the 
solution of which no general rule can be laid down. Such flywheels 
are generally of cast iron with a peripheral speed of 90 ft. to 100 ft. 
per second, and their weight varies from about 0°16 to 0°08 tons per 
motor brake-horse-power. The larger figure applies to small sets 
of rolls driven by motors up to 150 K.., and the smaller figure 


MFS 


to mills driven by motors with normal ratings up to 1,000 R. . 
On account of the widely varying conditions of service, it ів im. 
possible to lay down any strict rule, and all that can be done is to 
select a suitable weight, and then (with due regard to the electrical 
characteristics of the motor) investigate the variations in the 
relative proportions of power supplied by the motor and by the fly- 
wheel respectively. It is evident that to utilise effectively the 
kinetic energy stored in the flywheel, the speed of the motor should 
fall considerably as its output increases. For small mills requiring 
motors up to, say, 400 E. p. it will generally be found that a reduction 
in speed of about 10 per cent. between no load and full load will be 
ample. In the case of direct-current motors this reduction can, of 
course, be obtained by suitable proportioned compound windings, 
and in alternating-current motors by inserting suitable resistance in 
the rotor circuit. | 

‚ One motor is often used for driving both the roughing and finish- 
ing trains, in which case the trains are fitted with separate flywheels, 
and the roughing train driven by ropes, while the finishing train is 
directly coupled to the motor shaft, and then it is necessary to 
assume that the power required is the sum of the maximum powers 
required by the two separate trains, For this class of work direct- 
current motors have been largely used, and in view of the fact that 
speed regulation is generally required, and also in order to ensure 
satisfactory operation under trying conditions of service, it would 
seem advisable to make use of either a compensated or interpole 
machine, the speed regulation being effected by adjusting the shunt 
field current and the speed decrease required in order to make the 


* Abstract of a Paper read before the Rugby Engineering Society, 


inertia of the flywheel effective by suitable series field windings, 

The starting rheostats for euch motors may either be of the liquid 
or metallic type, and suitable arrangements should be provided to 
prevent an abnormal rush of current, either by the use of a slow 
motion or protective device. | 

In one case а small two-high mill with six stands of rolls 8l in. 
diameter is driven by a direct-coupled compound-wound continuons. 
current motor having a normal output of 110 H. r. and a maximum 
output of 220 н.р. The speed is adjustable by shunt-field regulation 
from 225 to 850 revs. per min. These rolls are used for small work, 
1$ in. square bars, generally of tool steel, being rolled to flat, square, 
round and triangular sections from 0:0465 in. to 0'115 sq. in. area— 
the maximum length of the finished steel being 50 ft. 

- Asa further example there may be mentioned a large direct-current 
motor driving a plate mill which consists of one three-high stand of 
rolls 2 ft. 4 in. diameter by 8 ft. long and one two-high stand with rolls 
2 ft. 1 in. diameter by 6 ft. long—both running at 56 to 90 revs. per 
min. The motor is supplied with current at 500 volts, and has a 
normal output of 750 H. P. at 250 reva. per min., which by regulating 
the shunt field can be increased to 850 revs. per min. ; the maximum 
output is 1,500 н.р. Billets weighing 770 Ib. are rolled to plates] in. 
thick by 10 ft. long. The motor drives the mill by means of ropes 
and the weight of the flywheel is 42 tons. 

. A very large number of small and medium sized mills have been 
equipped with alternating-current motors, which are especially suit- 
able for this class of work in cases where the speed need only be 
regulated within comparatively narrow limits. Such motors are 
necessarily of heavier construction, and capable of carrying greater 
overloads than motors of the same normal a gs for continuous 
service. Starting and speed regulation can be effected either by 
metallic or liquid resistance, preferably the latter for motors of more 
than 200 H. p. or 300 H. p. : 

The problem presented to the electrical engineer by the heavy 
reversing mill is much more complicated. In the first place, the 
power required is generally much greater, and, as previously men- 
tioned, steam engines of a very large size are generally installed. 
Except that these powes are considerably grreater than 
are required for electrical winding in collieries, and that 
acceleration and retardation must be much more rapid, 
the difficulties which present themselves are practically 
the same, and have been solved in the same manner. 
Herr Karl Ilgner, to whose enterprise recent advances 
in both fields are principally due, first carried out teats 
which proved conclusively the possibility of driving 
reversing rolling mills electrically. These tests were 
made on an electric winding gear and Ilgner motor. 
generator designed for the Konkordia und Michael 
Grube of Donnersmarckhütte. The motor for driving 
the winding gear has a maximum output of 400 H. p. at 
150 revs. per min., and is supplied with direct current 
from a Deri generator capable of giving 1,600 amperes 
at 200 to 220 volts. This generator forms part of an 
Ilgner motor-generator set, and is directly coupled to 
a 50 cycle 1,000volt three-phase induction motor 
with a normal rating of 195 H. p., and a flywheel of 
cast steel weighing 15 tons, and having a peripheral 
speed @ 250 ft. per second. The winding drum hasa 
diameter of 12 ft. and a weight of 16 tons, and the tests 
were necessarily carried out with the ropes removed, on account of 
the very rapid accelerations and retardations desired. The tests 
showed that a starting current of 1,000 amperes was required, 
which quickly sank to 40 to 50 amperes when full speed was reached. 
With the motor then quickly reversed, braking currents of from 
1,500 to 2,000 amperes were obtained, and it was found to be possible 
to change from full speed in one direction to full speed in the opposite 
direction in 8} to 5 seconds. The generator proved itself in every 
way suitable for this work. The results obtained showed that the 
magnetic inertia of the system, was not too great to detract from the 
efficiency of the machines for rolling-mill work. 

The connections and general arrangement of an Ilgner motor- 
generator and a direct.current motor are shown diagrammatically 
in Fig. 1. M is an induction motor coupled to a heavy flywheel F 
and reversible generator G. Mounted on the shaft of this motor 
generator set there is an exciter, E, for supplying current to the Вер 
of the generator and the motor MM. AOS is an oil switch wit 
automatic overload tripping device for controlling the stator circuli 
of the induction motor M. SR is & combined liquid vum 
rheostat and automatic slip regulator. MFS is a main field swite 
for the generator G and motor MM, and EFS is an emergency пе 4 
switch ; while C is a reversible controller for regulating the fiel 
current of the generator. It will be noted that the generator 18 
directly connected to the motor MM, and is protected against e 
cessive current rushes by the circuit-breaker CB. This € 
breaker is also fitted with a low-voltage trip, so that it also кон 
the motor MM in case of failure of the exciter or а íi 
field windings. The motor MM is always fully excited, and, there 
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fore, working under the most favourable conditions as regards com. | to the rolls; the moment of inertia in that way being kept far 


mutation. The generator G is generally of the compensated or Deri 
type, with the magnetic circuit laminated throughout. The starting 
rheostat aud slip regulator SR is provided with a small motor sup- 
plied with current proportional to that taken from the line by means 
of suitable current transformers. When the demand for power is 

eater than the normal load of the motor M, the current flowing 
in the windings of this small motor becomes sufficiently large to 
cause the armature to rotate and slightly raise the plates immersed 
in the liquid in the starting rheostat, thus increasing the resistance 
in the rotor circuit of the induction motor, and thereby its slip, so 
that it slows down and enables the flywheel F to give out some of 
its stored energy. 

When the controller C is in the off position the field current of 
the generator G, and therefore its voltage also, is zero. By moving 
the controller from the off" position, the field current is switched 
on and gradually increased, so that a gradually increasing voltage 
is applied to the armature of the motor MM, and it may thus 
started without any rheostatio losses whatever, except the very 
small losses in the field resistance of the generator. In the same 
way by moving the controller C back towards the off position 
the voltage of the generator G is reduced. Obviously if this is done 
quickly enough the voltage of the generator may become less than 
that of the motor, with the result that the functions of the two 
machines are reversed and the energy stored in the moving parts 
of the motor MM, and the machinery to which it is coupled, is 
returned to the flywheel F, where it is stored in the form of kinetic 
energy. Thus the work done in accelerating the motor MM and 
the gear attached to it is almost entirely regained during the pro- 
cess of retardation. 

The motor of the Ilgner set is shown in the figure as a three- 
phase induction motor, but where there is a direct-current supply a 
compound-wound motor would be used, the series and shunt-field 
windings being so proportioned that the decrease in speed between 
no load and full load amounted to 15 or 20 per cent., and the speed 
regulation would be automatic and gradual. Large induction motors 
generally have a slip varying from 24 to 83 per cent. at their normal 
full load, and in order to obtain the same results means must be 
provided for inserting resistance in the rotor circuit of such a 
machine whenever the demand for power exceeds a certain limit. 
This necessarily reduces the efficiency of the combination, but the 
losses 80 caused are not of such great importance as might be ex- 
pected, for the resistance is generally not inserted until the load on 
the motor exceeds its normal output. If the slip regulator SR is 
adjusted to give, say, 20 per cent. slip at twice full load it is pro- 
bable that under ordinary circumstances the additional losses, due 
to the insertion of the necessary resistance, will not exceed 5 per 
cent., on account of the fact that the motor will generally be work- 
ing at leas than its rated output, and therefore under normal con- 
ditions as regards slip. i 

Fig. 1 shows a motor -generator with direct-coupled exciter, 
but in the case of large units required for rolling-mill service an in- 
dependent motor-driven exciter set is preferable. Such a set should 
consist of an induction motor, connected to two direct-current gene- 
rators of the ordinary type, one being used to supply current to the 
field of the motor, and the other to the field of the generator. One 
advantage presented by the independent exciter set is that at times 
of heavy overload the excitation remains undiminished and is not 
affected by the reduced speed of the Ilgner set. 

In calculating the power required to drive a reversing rolling 
mill it is necessary to make certain assumptions as to the methods 
of working, and, as already mentioned above, particulars of the 
grading or calibration of the rolls proposed must be available. The 
assumptions generally made are :— 

1. That acceleration from zero to full speed takes place in a cer- 
tain time, varying from two to five seconds. 


2. That when half-speed is reached the material is put into 
the rolls. 

8. That current is shut off from the motor and the rolling con- 
tinued by the kinetic energy of the moving parts, so that the mate- 
rial leaves the rolls at half-speed. | 

4. It is necessary to allow a certain time for stopping the rolls 
and moving the billet or bar into position for the next pass. This 
interval will vary from three to five seconds, and a longer interval 
must be allowed when it is necessary to move the material from one 
stand of rolls to the next. | 

The only reversible electrically-driven mill in operation so far is 
that installed at the Erzherzogliche Friedrich Hiittenwerke, by the 
Allgemeine Elektricitiits-Gesellschaft. The train consists of four 
stands of rolls with an average diameter of 2 ft. 6 in. and is used 
for the production of blooms and rails weighing 68]b. per yard 
and up to 160 ft. long, and girders up to 14 іп. deep by 75 ft. long 
and weighing 1901b. per yard from ingots of two tons weight. The 
number of passes allowed for heavy rails and girders is 21. The 
maximum epeed of the rolls is 110 revs. per min., and they are driven 


by three motors coupled together on one baseand directly connected 


below that of a single motor of the same power as the three. 
The normal output of the three motors is 8,600 н p., and they are 
capable of working up to a maximum load of 10,850 н.р. The rolls 
are generally accelerated to their maximum speed in about 4 seconds, 
but when nece this can be done in 25 seconds. The current 
input to the motors ranges from 8,000 amperes at first starting to 
6,000 amperes at 1,000 volts for the last pass, and the power sup- 
plied thus varies between zero and 5,000 kw. The motor-generator 
consists of a 2,500 volt 50 cycle three-phase induction motor with a 
normal output of 2,500 H. p., but capable of carrying an overload of 
100 per cent. for short periods. This motor is connected by flexible 
couplings to two 500 volt generators, each capable of giving nomi- 
nally a normal output of 1,500 kw. and a maximum output of 
4,500 kw. at 800 to 875 revs. per min. The generators are connected 
in series and each is coupled to a cast steel flywheel weighing 26 tons 
and having a penip aiora speed of 260 ft. per second. The kinetic 
energy stored in these flywheels at 875 revs. per min. is therefore 
55,000 foot tons, and if the speed were reduced to 800 revs. per min. 
there would be available 20,000 foot-tons, or 80,000 H. p. seconds. 
If this speed reduction occurred in 10 seconds, work could be done 
by the flywheel alone at an average rate of 8,000 E P. 

When rolling 14 in. girders the input to the motor of the motor- 
generator set varies from 800 kw. to 900 kw., and the output of the 
generators, as stated above, from zero to 5,000 kw. It is estimated 
that the cost of rolling is now 10 per cent. less than it was when the 
mill was driven by steam. This equipment hae recently been fully 
described in a Paper read by Herr Baumeister Geyer, of the 
Allgemeine Elektricitüts-Gesellschaft, before Verein Deutscher 
Eisenhüttenleute. 

The whole of the mills in the same works are now electrically 
driven; the motors installed for this purpose are capable of exerting 
a maximum horse-power of 20,000 B. H. p. 

As regards future developments, it would seem that the greatest 
economies in produotion will be obtained with complete blast fur- 
nace and rolling-mill plants laid out for working on the continuous 
system; the gases from the blast furnaces being used for generating 
electric power by large gas engines and generators, or boilers and 
steam turbo-generators. 


BOOKS RECEIVED. 
undermentioned works had from The Rlectrici fice, post 
bes Bu zept cr wablished price: Add $ per cent. for abroed or for foreign tock. 

Transactions of the Royal Society of Edinburgh. Vol XLI. 
Part I., session 1905-6; Part III., session 1904-5. (London: Williams 
and Norgate. Part I., 29s. ; Part III., 45s. 

“ Science Abstracts.” With Index. Jannary, 1907. Vol. X.; 
Part I. Section A—Physics ; Section B— Electrical Engineering. 
(London: E. & F. N. Spon.) 1s. 6d, each. 

« Bulletin des Séances de la Société Francaise de Physique." 


1906. 8rd Part. (Paris: Au Siège de la Société.) 

« Elements of Electric Traction." By L. W.Grant. (London: 
Harper and Bros.) 5s. net. 

“The Wire Tappers.” By Arthur Stringer. (London: T. 
Werner Laurie.) 

“ A Cruise Through Eastern Seas" By A. G. Plate. (London: 


Edward Stanford.) Os. 

* Proceedings of the Royal Society.” Vol. 78. Series A. No. 
A526. Mathematical and Physical Sciences." (London: Harrison 
& Sons.) 5s. 6d. 


A Three-phase Electric Railway in Oanada.—An electric 
railway recently put into operation between London and St. 
Thomas, Ontario, has the distinction, according to the Railway 
and Engineering Review, of being the only road on the American 
Continent operated by the three-phase alternating-current 
system. The current is generated at a pressure of 10,000 volts. 
Transmission lines carry it at this voltage to transformer 
stations located along the line, where it is stepped down to 
1,000 volts three-phase, and fed to the trolley wires, of 
which two are provided, on the standard Ganz system. The 
road at present uses three passenger cars which travel at a 
speed of about 30 miles per hour and stop only at the towns. 
Inside the city of St. Thomas the company 1з arranging to 
run the cars over the present city tracks, and for that purpose 
it has been necessary to equip the cars with direct-curreht 
motor equipment of the usual type in addition to the three- 
phase motors. 


D o—— € — —ñä—ä6᷑ — — — 


794 


THE ELECTRICIAN, FEBRUARY 22, 1907. 


‘THE ELECTRICIAN" & "THE ELECTRICIAN" SERIES 
| OF STANDARD WORKS. 


The Electrician” is published every Friday morning, and can be obtained 
of all the Railway Bookstalls throughout the 
Wholesale and Е хай Agents; and of any of che following | 


and Provincial 


om ; of all th: London 


firms. In like manner, The Electrician? Series of Books, and the numerous 
blications of THE ELECTRICIAN " PRINTING AND PUBLISHING Co., 


TD., can be obtained :— 


D. Wyllie & Sc nion-at 
7 іе оп, 247, on-st. 
w-in-Furness, 

S. Jeavons, Bookseller. 
R. S. Macrae, Duke-st. 


Bath. 
B. Pearson & Son, 36, Milsom.st. 
Bedford. 


0 
Beds. Publishing Co, 22, Mill-st, 
R. Hill & Co., 30, High-st. 


Mullan & Son, 4, Donegall-pl. 
R. at abr & о, Queen-st. 


Cornish Bros., 37, New-st. [tion-st. 

Midland Educational Co., Corpora- 
Blackburn. 

Deae Co., 31, King William-st. 


ten. 
J. Read, „ 
Matthews & Brooke, Market - st. 
hton. 


ohn Bel & Sons, 55, East-st. 
rill & Sons, Duke-st. 
Bristol. 


to 
О Allen Bickle, 52, Cotham- hill. 
e Fawn & Co., 42, Queen’s-rd. 
m. George & Sons, 104, High-st. 
Scholastic Trading Co., 34, Bridge-st. 
. Burnley. 
Lupton Bros., 38, Manchester-rd. 
Cambridge. 
Deighton, Bell & Co., 13, Trinity-st. 
Galloway & Parker, 30, Sidney-st. 
W. Heffer & Sons, 103, Fitzroy-st 
Macmillan & Bowes, Trinity-st. 
Wir. Tomlin, 24, Trinity- st. 
H. W. Wallis, 24, Sidney-st. 
Cardiff 


G. Lennox, 6 & 7, James-st. — [sq. 
Mar. Trading Co., 7, St. James- 


А e 
J. H. Clarke & Co., 77 & 78, High- st. 
A. Driver, Tindal- st. 


W ° • ау Ww 42 z 
) 


Bemrose & Sons, Irongate. (st. 
Central Educational Co.,4, St. Peter- 


Dover. 
Cuf Bros., 1-2, Snargate-st. 
Dub 


Combridge & Co., 18 & 20, Grafton-st. 
Hodge А0, &С raft 
es, Figgi 0.,104,Grafton-st. 
E. Ponsonby, 1 16, Grafton-st. 
^. Edinburgh. 
Bell & Bradfute, 12, Bank-st. 
W. F. Clay, 18, Teviot-place. 
Macniven & Wallace, 138, Princes-st. 
J- тъш, $5, South-bvidge. 

ow. 


W. & R. Holmes, 35, St. Enoch's-sq. 
ohn Menzies & Co., 90, West Nile-st. 
. Me 85 e 

orteous „ RO xchange · pl 

J. Smith & Son, 19, Renfield-st. E 

A.Stenhouse, College Gate, Hillhead. 

Gloucester. | 
. Beard, 43, Eastgate-st. 
. A. Walton, London-rd. 
Great Yarmouth. 
dex de Sons, 182, King-st. 


Foster & Son, Wellington-sq. 
Huddersfield. ii 

E. W. Coates, 35 Station-st. 

Wheatley Dyson & Son, 12, New-st. 


Hell. ; 
R.C. C. Annandale, Queen st. 
A. Brown & Sons. 

Hull Bookseller? Committee, 

Leeds 


E. J. Arnold & Son, Butterley-st. 

J. W. Bean & Son, 158, Briggate. 

Reynolds & Branson, 14, Commer- 

H. Walker, 37, Brigeate. — [cial-st. 
Leicester. 

Midland Educational Co., Market-st. 
Liverpool. 

Philip, Son & Nephew. 

G. G. Walmsley, 50, Lord-st. 

H. Young & Son, 23, Parker-st. 
Loughborough. 

H. Wills, 4, Market-pl. 
Manchester. 

J. E. Cornish, 16, St. Ann's-sq. 

A.H & Sons, 56, Oldham-st. 

ohn d Deansgate. 


Sherratt & Hughes 27, St.-Anne-st. 
Noweastie-on-Tyne. 

Brown & Brown, 03, Grey-st. 

W. Е.Е in. 

R. Waugh, 135, Northumberland · t. 


e 
A. H. Goose, Rampant Horse-st. 
Jesolo & Sons. 


ottingham. 
р Bell, Carlton-st. 
erry & Son, Wheeler-gate. 
H. B. Saxton, King-st. 
Sisson & Parker, Wheeler-gate. 


W. 85 Clegg, Bookseller. 


Alden & Co., Commercial - st. 
B. H. Blackwell, 50, Broad -st. 
Parker & Son, 27, Broad - st. 


Plgmouth. 
G. кш, $, Westwell-st. 
Doidge & Co., 170, Union-st. 
ortsmouth. 
H. Long, 120, High.st. 
G. A. Poynder, 96, Broad.st. 
J. Clegg, Aldine Press. 
Rugby. 
A. J. er Bookseller. 


Sheffield. 
Bcots, Ltd., 6, High.st. 
. G. Graves, Division-st. | 
. Hartley Seed, 50, Church-st. 
Pawson & Brailsford, Church Gates. 
Townsend & Son, Surrey-st. 
Southampton. 
H. M. Gilbert & Sons, 24, Above Bar, 
Henniker & Hogge, 32, Queen's · ter. 
T. James & Co., 42, Bernard-st. 
Sunderland. 


Hill & Co., Fawcett.st. 
E. Morgan & Son, Villiers-st. 


Swansea. 
E. & . 11, High- st. 
bri Wells. 


R. Hall, Chapel-pl. 
E рер 


К. Platt, 17, Wallgate. 

T. Wall & Son, Booksellers. 
Wolverhampton. 

Alfred Baker, 14, Queen's-sq. 

W. чо» 114, Chapel Ash. 


er. 
Walker & Houghton, St. Swithins-st. 


The above is a selection of firms from which these publications can be 
Obtained. A full list will be supplied on request. 


EAR. — HALF-YEBAR. QUARTER. 


"United Kingdom 326s. 0d. .. 188.64. .. 7s. 04. payable 


Postal Union ... 30s. Od. 


.. 168. 04. ... 395.04. 
© includes all Bapplementa. 


(This cbarg 
Mew Volumes of “Тнв ELECTRICIAN" commence in April and October. 


| gives a very indefinite idea of what 


The Slecfrician. 


The Oldest Hlectrical Journal (established as a weekly Journal, 1861—1878), 


for insertion in ‘*THE ELECTRICIAN,” or containing questions, to be 
accompanied by name and address of the writer as € of good faith, 
No notice is taken of anonymous communications. 

t THE ELECTRICIAN ” offers exc advantages is Advertisers. It haa 
by far the largest circulation of any paper and 
circulates all over the World. Tais statement is guaranteed. 

Advertisement Rates, & c., on application to the Publisher. 


TRADE ADVERTISEMENTS intended for the current issue must reach the Оби 

at latest by Wednesday evening's post. Renewals of expiring Advertise. 

ments and alterations to standino Advertisements by first post Wednesday. 

Wrapper Advertisements by first post Wednesday. 

CONTRACTS asd other OFFICIAL ANNOUNCEMENTS, AUCTIONS, APPOINT: 
MENTS VACANT AND WANTED, asd ай kinds of SMALL ADVERTISE- 
MENTS accepted up to 3:30 Р.М. Thursday. 


S- 
«THE ELECTRICIAN" INDUSTRIAL SUPPLEMENT. 


With the number of TAI ELECTRICIAN for Sept. 14, 1906, was issued the 
first of a series of Industrial Supplements,” to be published from time 
to time with Tae Execrsicran. The sixth issue of this Supplement was 
published (Gratis) with Тнк Erxornicu for February 8th. 

The “ INDUSTRIAL SUPPLEMENT ” is a comprehensive record of develop · 
ments in Electrical Plant, Machinery, Apparatus, Accessories, Sundries 
and Materials, and of their proved suitability for various Industrial 
purposes. | | 

We invite descriptions and illustrations of New Applications of Electri- 
city to Industry, and shall cordially welcome any assistance we may 
receive in connection with the SUPPLEMENT, | 3 

The “INDUSTRIAL SUPPLEMENT ” is holed for filing or hanging, and 


filing covers can be supplied for holding 6 or 12 issues. 
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with the number of “ The Electrician” for February ist, and with 
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These Tables are now obtainable in compact book form com- 


plete, price 6/-, post free 6/6. " 
CENTRAL STATION ECONOMICS. | 


The question of the proper allocation of charges in gene- 
rating stations is one of such importance that Mr. A. M. 
TAvLORs Paper on this subject, which we reproduce in another 
column, will be read with much interest. Differences of 
opinion are constantly expressed as to the relative cost of pro- 
ducing electrical energy for light and power under given = 
ditions. If the charge to the consumer is the same whatev : 
the character of the load, the question is of no importance; 
but since the charge to a consumer generally varies according 
to the nature of his requirements, it becomes important to 
decide what is the cost of producing energy under all the con · 
ditions that are likely to arise. 

In considering a problem of this kind a good deal of con- 
fusion has often occurred through the want of careful definition 
of the terms employed. Thus, to speak merely of fixed charges 
is intended. Fixed charges 
are sometimes defined as the cost which would be aane 
simply in keeping the generating plant in the station 5 
give a supply. If that definition is employed the fixed c ios 
necessarily become very heavy and the running Las ^ 
respondingly light. As an alternative, à certain portion ae 
standing charges, as just defined, may be considered as ae Я 
costs; but the definition then becomes very arbitrary, Шш 
largely а matter of opinion. Then again, ап underta 
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which is supplying only a lighting load is sometimes called upon 
to supply a traction load as well, and the question arises as to 
what is the minimum rate at which this traction load may be 
supplied. If the plant at the station is not already fully 
loaded, we may consider that the cost of the traction load 
amounts to little more than the additional coal bill, and in 
that way a very cheap rate is arrived at. Although this 
assumption may be valid so long as existing plant is available, 
the cost is at once considerably increased as soon as further 
plant is required, unless we make the further assumption— 
which is by no means legitimate—that such further plant is 
required for the lighting load. | | 
The question of load factor is, of course, all important, and 
if this becomes improved by the addition of à new load the 
charges naturally go down. It is not, however, a legitimate 
assumption on the part of Mr. Taylor that a power load factor 
of 25 per cent. and a lighting load factor of 124 per cent. will 
give a combined load factor of 183 per cent. The assumption 
here made is that if two loads having given load factors be 
superimposed, the resultant load factor is a mean of the two 
separate load factors. This, however, is not necessarily the 
case; indeed, it will rarely be so. This can be seen easily if 
two loads of equal load factor be taken. If tho load curve 
with regard to time is the same in both cases, the load factor of 
the combined load will also be the same ; but if the load curves 
are not the same—for example, if the peak in the one case 
corresponds with the light load in the other—the load factor 
will not remain the same, but will be very considerably im- 
proved : that is, the resulting load factor is not the mean of 
the two load factors considered. | 
Probably the part of this Paper which will attract most 
attention is that in which Mr. TAYLOR recante what he considers 
his heresy in respect to diversity factor, a doctrine which most 
people, nevertheless, will still retain as orthodox. It is gener- 
ally considered as quite obvious that diversity factor is a 
very desirable asset, but Mr. TAYLOR proceeds to prove that 
the price to be charged is the same per unit whether taken at 
the station or at the consumer's premises, and that the diversity 
factor benefits nothing. This he proves by a good deal of 
arithmetic, and at first sight it is difficult to see where the 


. fallacy comes in. At the best of times it is always difficult 


to follow someone else's calculations, and arithmetic is always 
liable to catch the unwary. In fact, we have known senior 
wranglers who, although quite at home in elliptic integrals and 
other matters of that kind, were quite aptto be defective in their 
arithmetic. Upon going through the calculations made by Mr. 
TAYLOR it appears to us that there are two mistakes. First 
of all, the fixed charges are partly taken at so much per unit aud 
the total sum for this part is deduced therefrom, thus taking no 
account of the load factor in the particular charge referred to. 
Possibly this is only an apparent assumption, and is not 
intended as such by the author. But the chief fallacy seems 
to be in calculating out the charges at the station, and obtain- 
ing them with the improved load factor due to the diversity 
factor, after which the author proceeds to calculate the cost of 
this charge to the consumer. The two results are, of course, 
the same. What should be done is to obtain the cost at the 
station when the diversity factor is merely unity, secondly 
when it is greater than unity. If this is done it will be very 
soon seen that there is a great advantage to the station in 
having the diversity factor greater than unity. As to whether 
the generating station takes the advantage of the improvement 
altogether for itself, or allows some benefit to tho consumer, 
is another matter, but we cannot consider that Mr. TAYLOR 
has proved his point, and we feel sure that all station engineers 
will still welcome as large a diversity factor as they can obtain. 
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(Copies of the undermentioned works cen be had from The Blectrician Office, post 
fres, on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 


e 


Continuous -Ourrent Dynamo Design. By Н. M. Новавт. (London 
Whittaker & Co.) 7s. 6d. net. 7 | | 


. Mr. Hobart’s book is a purely practical one, theoretical 
developments having been almost entirely excluded. There- 
fore.a certain knowledge of the subject is required by a student 
who wishes to take full advantage of the book. If he has 
thoroughly studied a more theoretical book first he will find 
it very profitable to think over Mr. Hobart's statements, to 
calculate the examples given and to fill in the numerous tables 
prepared as exercises. 5 | 
It is in agreement with the whole character of the book that 
two-circuit and multiple-circuit armature windings only are 
dealt with, as these are the most important ones. We should 
have liked to have some reasons given for the winding formula 
relating to winding pitch, span and conductors. The author 
introduces into the formula for the E. M. F. of a direct-current 
machine the frequency instead of the speed as generally used. 

Is this really the most convenient form? The reply is rendered 

by the book itself, as Table I. has been found necessary giving 

* winding constants "—an unusual application of this word— 

representing “volts per 100 revolutions.” 

hen looking over Chapter II., on the magnetic circuit of 
the dynamo, we were struck by the way the magnetic density 
in the teeth has been dealt with, as no account of this has been 
taken in the calculation of the core loss. It is surely a difficult 
task to calculate it properly, and Mr. Hobart is certainly right 
in relying only on empirical estimations ; but ought the latter 
actually to lead to the same result if the tooth saturation is 

10,000 or 25,000 c.c.s. lines? 

.. To calculate the M. M. F. required for the drop in the teeth, 

the author estimates the M.M.F. per centimetre from tho 

' maximum density at the root of the teeth and multiplies by 

the whole length of the teeth. In calculating the reluctance of 

the air-gap, Mr. Hobart neglects the presence of the slots 
altogether. We should have n exactness to simplicity 
in these two cases. The teeth seem to have been neglected 
also in Fig. 31, p. 75, showing curves for estimating the field 
excitation required for overcoming armature distortion (cross 
magnetisation). Are these curves not dependent on the tooth 
density, as the latter is the only factor governing the extra 

field excitation required due to armature distortion 1 

The most interesting portion of the book is the chapter 

devoted to experimental researches to determine the reactance 
of coils with a view to applying the results to the calculation 
of sparking constants. The chapter on sparking generally gives 
the simplest methods in a very simple form. One possibly mis- 
leading statement might be pointed out, From pages 97 to 
104 the reader gains the impression that a low voltage between 
two neighbouring commutator segments is a favourable sign 
for the sparking qualities of the machine. -This ought not to 
have been given as a general statement because with the same 
number of armature turns per commutator section the spark- 
ing conditions are better the higher the flux—:.e, the lower 
the number of commutator bars or the higher the voltage 
per bar. | 

Careful studies have been made of the influence on cost and 
quality of the design of machines for the same output. Tables 
and curves have been attached for the convenience of the 
designer. 

Steam Turbines and Turbo-compressors: Their Design and 
Construction. By Franx Foster, M.Sc. (Manchester: The 
Scientific Publishing Co.) 10s. 6d. net. ö 

This book consists of carefully compiled information from 
various authorities regarding steam turbines, woven together 

in an interesting manner, and presented and discussed from a 

scientific point of view without the use of too much difficult 

mathematics, and without losing sight of the many practical 
questions involved in the design and construction of steam 
turbines. The book may be profitably studied by students 
and by designers. The author goes straight to the subject in 
an introductory chapter, wisely leaving the historical part of 
the subject to Chapter XV. After a general description of 
various types of turbines, the subject of steam nozzles, friction 
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of turbine disce, and the influence of nozzle proportions are 
introduced, together with the results obtained in Stodola's 
classical experiments at Zurich. In dealing with the equation 
PV^-a constant for the adiabatic expansion of steam, the 
author gives a table of values of n for different initial states of 
the steam determined by himself, his original Paper.on the 
subject being published in the Engineer for April 10, 1903. 
The all-important subject of blading is next considered in some 
detail, and then follows an important chapter on the rotor. 
Calculations are given and reduced.to forms easily applicable 
in practice. Chapters follow on governing, on bearings, on 
gyroscopic action, on critical velocity and balancing, condensers, 
performance, marine turbines and various miscellaneous matters. 
Numerical examples are scattered freely through the book and 
many problems are worked out in detail. 


Règles Normales de l'Association des Electriciens Allemands 
pour Ja Comparaison et l'essai des Machines et Trans- 
formateurs Blectriques, suivies par Commentaires de G. 


Dettmar. Translated by F. Larré and A. Тпосукхот. (Paris: 
Н. Dunod and E. Pinat.) 2fr. 500. | 


This work consists of a translation of the well-known stan- 
dard rules for the rating and testing of electrical machines 
drawn up by the Verband Deutscher Elektrotechniker which are 
in universal use in Germany, together with a translation of the 
explanatory notes by G. Dettmar with which they are accom: 
panied in the familiar German edition. The scope of these 
rules is too well known to need repetition here. The task of 
satisfactorily translating literature of this kind, which depends 
for its usefulness largely upon exactness of nomenclature, is 
not without its difficulties, as cases often occur where the 
corresponding technical terms of the two languages do not 
cover exactly the same ground. A difficulty of this kind arises 
at the outset in the definition of terms where a single expres- 
sion has to be found to describe a generator, a motor, a motor- 
generator set, ora rotary converter. Theoriginal German uses 
the term elektrische machine or simply machine, but the French 


Management of Electric Power Plants," the frontispiece con- 
sisting of & familiar diagram entitled * Comparison between a 
Turbine Unit and a Reciprocating Unit.” Later on, he gravely 
informs his readers that an armature having twice the diameter 
of another, but making only half the number of revolutions 
per minute, has the same peripheral velocity, and then calcu- 
lates the peripheral velocity in order to prove the proposition. 
The following is an example of his style: There would seem 
that the commutator would tend to become out of true. 

It is not to be denied that the book contains some matter 
which is not commonly found elsewhere, and the illustrations 
are excellently drawn. 


ELECTRIC POWER SUPPLY IN LONDON.—IV. 
s BY R. L. PEARSON. | 
(Continued from page 679.) 


Sr. PANCRAS BorRouGH COUNCIL. 


. In view of the power bills now before Parliament, Mr. S. W. 
Baynes, in common with several other metropolitan engineers 
was loth to discuss the subject of electric power supply in 
London. Still, there is no doubt that St. Pancras is an impor- 
tant industrial area, and that the motor load there is a large 
and growing one. Moreover, it is apparent that consumers 
are perfectly satisfied with the supply, and particularly with 
the tariff. The charges for lighting are, on the maximum 
demand system, 6d. per unit for the first hour and 14d. per 
unit after, or a flat rate of 4d. per unit. No rental is charged 
for meters on these systems. A consumer may, however, pay 
ld. per unit for all energy consumed for lighting, except 
between the hours of 4:30 and 8:30 p.m., when 6d. per unit is 
charged. In this case the consumer has to pay meter rental. 
For power purposes the maximum charge is 1d. per unit, the 
E prices being based on the consumer's load factor, as 
follows :— | 


+ 


translators have added the word dynamo as an alternative to Hours of Equivalent load | Price. 
machine in this significance, although dynamo has already been daily use. factor per cent. d. 
defined above as synonymous with génératrice. In view of the „ "Ns oui 1900 
extensive use of these rules on the Continent as a basis of ggg 12.5 1 000 
guarantees, &c., it will be of great convenience for them to be ТУЯ „ 1:000 
accessible in another language besides German. E ) : Rare ЕРЕСЕК 29 Laie wen quee ун 
The Management of Electrical Machinery. By F. В. Crocxer and 8 .eeeesee 3398 2... 0.830 
S. S. WHEELER. 6th edition. (London: E. & F. N. Spon.) 4s. 6d. net. TJ I cuia 0:760 
There are many books which profess to deal adequately VVV» e 0:720 
; . А 18 - e tn (8900 eer 0:640 
with the management, of electrical machinery, and nearly all 3 1000 |» ᷓͥlt 0-609 
of them fail in their object. Such a book must be essentially | Factories using the supply for power purposes are allowed to 


practical; it must appeal to the practical man and yet be 
theoretically sound. Probably a large proportion of *'prac- 
tical ” books аге bad because the authors do not understand 
the theory of their subject. No such charge can be preferred 
against Messrs. Crocker and Wheeler, for their work is sound 
in both theory and practice. They give exactly as much as 
is required by the average intelligent mechanic in charge of 
electrical machinery. Diagrams of connections are explained 
with great clearness, and there is a blessed absence оѓ “ mathe- 
matics,” abhorred by the practical man. mE 

The greatést fault we can find with the book is that there is 
not enough of it. More details of efficiency tests of dynamos 
and motors might well have been included, and all mention of 
the many types of apparatus for the testing of insulation 
resistance has been avoided. Possibly this latter fact may be 
explained by the essentially British nature of such apparatus 
and the modesty of our manufacturers in refraining from 
selling their wares in America. 


light their premises at 1d. per unit up to 20 per cent. of the 
number of units used for power. For cooking, heating, &c, a 
flat rate of 1d. per unit is charged, with a minimum meter 
rental of 1s. per quarter. It will be seen from the above that 
the tariff in force at St. Pancras is an extremely favourable 
one, and for low-load factors it works out at less than certain 
of the proposed tariffs of the power bills, Some time agoa 
consumer in the borough requested that he might be charged at 
the rate set forth in one of the bills, as it appeared to him more 
favourable than that charged by the Council. His request 
was granted, but when the account was presented he refused 
to pay it, since it was largely in excess uf what he would have 
paid on the old scale. The experiment was dropped at once, 
and the consumer displayed considerable anxiety to revert to 
the former condition of affairs. mu 

It is probable that canvassing and advertising are carried on 
more vigorously by the St. Pancras supply authority than by 
any other in London. Even our friends on the other side of 
the Atlantic have expressed admiration for the enterprise of 
this borough, and almost every American technical journ 
has published the cireular explaining what a Board of Trade 
unit of electricity will do, which emanated from St. Pancras. 
It is asserted, among other things, that an electric piano can 
be driven for 10 hours with the trifling expenditure of Id. 
The wisdom of publishing this fact broadcast will probably be 
questioned by those who bave ever heard an electric piano. 
Nevertheless, the pamphlets and leaflets published by the 
Council cannot fail to have an important effect on the progress 


The Care and Management of Electric Power Plants. By 
Norman H. ScuNEIDER. (New Tork: Spon and Chamberlain.) бв. net. 


Protests concerning the multitude of English engineering “ text- 
books” seem to be of no avail. Volume after volume is thrust 
forward only to meet with a chilling reception, and frequently 
an untimely, though perhaps not altogether unmerited, death. 
The reviewer is sometimes led to wonder whethor any but 
himself and the author ever reads these books. 

Mr. Schneider has apparently spent a few busy hours with 
scissors and paste, and called the result The Care and 
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of the electric supply undertaking. A very large number of 
testimonials have been received from consumers, many of 
them bearing striking evidence of the convenience and cheap- 
ness of the supply. One of these testimonials is particularly 
interesting, and is therefore given below in full :— 
6 and 8, Pancras-road, King's Cross, N.W. 
March 16, 1905. 

GENTLEMEN: We have great pleasure in giving you a copy of our in. 
vestigation re cost of electricity over gas, September quarter, 1902, which 
was the cause of going into the matter of complete installation which we 
now possess. Each machine is direct-driven, geared up with raw hide 
pinion to spur wheel of machine; and where an intermittent power is 
required, it is belt-driven on toa loose pulley (this refers to a cutting 

ine where a heavy load is to be cut through lasting a few seconds), 


Comparison RE Gas ENGINE, 

Gas.—2 н.р, “ Crossley,” driving Electricity. —Two lm». “Тор. 
quad crown machine for one quarter dell" type motors, attached to a 
36,000 ft. at 3s. = £5. 88. double crown and demy machine 

N.B,—This is now driven by 2 н.р. for the same quarter consumed 
“ Lundell ” type motor. 423 units at 2d. = £3. 10s. 64. 

The comparisons are a fair set-off—i.e., а quad erown being equivalent 
to a demy and double crown as far as the power for driving is concerned, 
and is, I think, proved by the fact that the quad crown is now being 
driven by а 2 n.r. motor same type all round, Lundell." 

An exact copy from my book as taken by mo September quarter, 1902 :— 

SEPTEMBER QUARTER, 1902. 


Gas.— 36,000 ft. driving quad Electricity. — Driving two ma. 
crown at 3s. = £5. 8s., three months chines, double crown and demy, 
gas. three months electricity :— 


Say 31 days per month. Two motors, 1 н.р. each, Lun- 
8 months per quarter. dell" type, 220 volts—units at 2d.— 
Rc £3. 108. 6d. 


93 days. "648 hours at 144, – £3. 78. 6d., 
12 less Sundays. showing that for a fraction over 14d. 
— an hour we are doing equivalent 
81 workdays. work. 
8 hours a day. 
— Norg.— This is when electricity 
*648 hours at 2d. per hour was at 2d. per unit. 
= £5. 88. for one gas en. 
gine driving one machine. 


We shall always be pleased to show our original figures, and you can 

use enclosed as you think fit, if worth your while. | 
Yours faithfully, 
РоттАсЕ & Son. 

One consumer, whose trade is not given, states that he was 
not permitted by the insurance companies to use either steam 
or gas engines on his premises, but that no objection was 
offered to electric motors. 

The Vulite Company maintain that electric UE has 
exceeded their anticipations, and a careful check on the relative 
costs of working six vats by two 73 H.P. motors as against two 
3 H.P. and 4 H. P. gas engines, shows most gratifying results. In 
fact, the cost of power delivered by the gas engines was two- 
thirds more than the cost of doing the same work with electric 
motors, to say nothing of the advantages obtained by the case 
in starting the mixing machines. : 

Мг. W. Gregory has used а 41 Н.Р. motor for wood sawing 
and turning for upwards of seven years, the machine working 
continuously from 9 a.m. to 7 p.m. The cost of energy works 
out at 4s. per week. 

Messrs. Idris & Co. give £15. Os. 8d. as the cost of energy 
during 12 months for working fodder machinery for 140 horses, 
the operations including unloading oats, crushing, chaff cutting, 
elevating and dust extracting. 

Instances of this kind are very numerous indeed, and prove 
conclusively that manufacturers are not refraining from 
building works in St. Pancras because of any difficulty of 
obtaining a sufficiently large and cheap supply of electric power. 


(To be continued.) 


аа ET 5o 

Electric Motors.—A Paper on this subject was read on the 
25th ult., before the Aberdeen Mechanical Society, by A. H. 
» McKay, mains superintendent of the Corporation electricity 
department. After giving the advantages obtained by using 
electric motors the author mentioned that most of the Aber- 
deen shipbuilding yards had changed over from steam to 
electric driving He also stated that many firms refrained 
from adopting electric power on account of supposed difficulties 
which 
difficulties were quite imaginary. 


might arise in the running of the motors, but these 


MAGNETIC OSCILLATIONS IN ALTERNATORS AND 
THEIK BEARING UPON THE DESIGN.* 


BY G. w. WORRALL, M. ac. 


Summary. — This Paper contains the results of a series of experiments 
made to determine the amount of the oscillations of magnetic flux in the 
poles of alternators, and also in the interpolar space. The experiments 
were carried out by means of a number of search coils. | 


The present Paper is a continuation of one} which the author 
read before this section of the Institution and which recorded results 
obtained by an investigation of the periodie variations in the mag- 
netic field of a three. phase generator. B 

The machine employed in the present investigation was a three- 


phase, mesh connected alternator with rotating armature, 4 poles, 
44 teeth, speed 1,200 revs. per min. P.D. on open circuit 159 volts. 
Full load current in mesh 15 amperes. 


T wo armatures were experi- 

mented upon similar in every respect, except that the slots of one 

were open and the other closed, and the size of wire employed in 

the latter armature was slightly smaller than that employed in the 

former, 80 as to allow of the same number of conductors with the 

“е width and depth of slot. The dimensions of slots aro given in 
ig. 1. 


Fic, 1.—SHare or SLOT. 


The pole pieces and limbs of the machine were laminated but 
alternate laminations were cut short, so as to fringe the pole tips. 

The previous investigation was limited to the oscillation on the 
pole face due to the teeth of an armature with semi-closed slots and 
the results were so remarkable that the present author was induced 
not only to repeat the investigation on other types of machine, but 
also to extend them to the oscillations due to the teeth in the inter- 
polar space and to those due to armature reaction in the same parts 


of the machine, as well as to the penetration of the oscillations into 


the main magnetic circuit. 

The oscillations were observed, as in the previous investigation, 
by means of the E.M.F.s induced in certain search coils. 

The positions of the search coils are shown in Fig. 2. 

The E.M.F.s induced were photographically recorded by means 
of a Duddell high-frequency double oscillograph and revolving film 
camera. 

Oscillations on the Pole Face Due to the Armature Teet.—It was 
found in the previous investigation that a magnetic oscillation con- 
sists cf two movements of the flux ; these movements are one in the 


| Neutral search coll 
Fic, 2.—PosrTION or THE SEARCH Cors. 


same direction as the motion of the armature, the other in the 
opposite direction. "The former appeared to be due to hysteresis in 
the teeth, and was described as the“ drag,“ the latter was a move- 
ment across the slot, and was described as tho “ flash.” In the 
present investigation these observations were confirmed. It may be 
here recalled that the area of a half wave of E.M F. represents the 
magnitude of the moving flux, and that the flux moving due to a 
“ flash is in all cases equal to that due to a “ drag.” In Tables I. 
and II. the values of the flux are expressed as a percentage of the 
flux entering a tooth when the latter is under the search coil. The 
high percentages given in the table for the oscillating fluxes indicate 
the extent to which they are bunched in the tips of the teeth, and 
show that the magnitude of the oscillating flux at any given point 

* Abstract of a Paper read before the Manchester Section of the Insti- 
tution of Electrical Engineers. ; 

+ Proc, Institution Electrical Engineers, 1906, Part 179, Vol. XXXVIL. 
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Table I.—Fiuz Moving at Various Points of the Pole Face Expressed 
- as а Percentage of that Entering а Tooth оп Open Circuit. 


Orxx SLOTS. | 
Non-inductive load. Inductive load. 
Gu ose [e Red 
| dirouit. Hall. Full. Halt. Full. 
LL. 2-9 40 | 48 40 | 2-6 
1I. L. 16:0 11:0 ' 16:0 17:0 15:0 
IIL.L. 51:0 44:0 440 48:0 48:0 
IV.L. 37:0 81:0 44 0 31:0 86:0 
V.L. 55:0 370 440 580 44-0 
С. 46-0 40˙0 56:0 46:0 40:0 
V. T. 50:0 50:0 53 0 66:0 42:0 
IV.T. 97:0 40:0 53:0 480 25:0 
ПІТ. 41) 46:0 . 580 62 0 52˙0 
II. T. 24˙0 240 320 28:0 20:0 
| I.T. 9:4 26 | 5:3 44 4:0 


Table II.— Flur Moving at Various Points of the Pole Face expressed as а 
Percentage of that entering a Tooth on Open Circuit. 


CLOSED SLOTS. 


Open Non-inductiva load. Inductive load. 


Coil ET Е LIII Me M Le d Ue uns NS 
omemb ана. Ful. | Halt. | Full 
LL. 0:56 19 | 13 0-66 0°66 
II. L. 3:3 28 | 28 2:8 2:6 
ШР. 5-7 42 3-4 5-7 5-0 
IV.L. 26 21 2:6 2-6 2:0 
V. L. 3-7 37 2:8 1:2 3:1 
С. 15 8-3 3-3 13 15 
v. T. 3:3 41 8:3 41 37 
IV.T. 2-4 3-7 44 1:6 16 
HI. T. 4:9 5:6 50 44 6:2 
ILT. 21 21 3:2 21 | 26 
LT. 0:9 16 13 066 066 


on the pole face varies with the load. This variation generally 
follows the well-known laws of armature reaction, according to 
which the flux on the non-inductive loads is less under the leading 
tip and greater under the trailing tip of the pole face than on open 
circuit, and on the inductive loads is weakened over the whole pole face. 

The duration of the movement of the flux during the flash " 
was, under all circumstances in which the slots were open, equal 
to that during the drag.“ But the E.M.F. induced during a 
„flash was, under the same circumstances, greater than that 
during a drag, although, as has been stated, the fluxes moving in 
the two cases wore equal, This apparent anomally is accounted for 


Flash 


B. M. F Scale т 
Drag Open slot 1 Drag 


Closed slot 4 


* 


Open slot Olosed slot 
Fic, 3.— E. M. F. Waves IN SEAMHñCH Coin III L on Open Cincurr. 


by the difference in shape between the half wave due to а flash 
and that due to a drag.“ The half wave due to a “ flash," as will 
be seen from Fig. 3, is angular, slightly rounded at the vertex, while 
that due to a “ drag ” ів curvilinear. This angularity of the flash ” 
shows that the rates of increase and decrease of the flashing are 
constant and equal during almost the whole of its duration. It is 
interesting to compare the angularity of the “ flash ” in the case of 
the open slot with the curvilinear shape of the same in the case of 
the closed slot (Fig. 8). The probable cause of this difference lies 
in the орен to the flash offered by the bridge of the closed 
slot and the free course open to it through the air-space of the 
open slot. . 

It was pointed out in connection with the previous investigation 
that with a semi-closed slot the local flux produced by the current 
in a conductor increases the duration of the “ flash ” and reduces that 
of the “ drag.” 

The same phenomenon has now been found to occur when the 
closed slot was used. It did not occur when the open slot was in 
use, but when this latter was the case the phases of the oscillations 
relative to the armature appeared to become displaced. This phase 
displacement will form a subject of future investigation. 


Oscillations in the Inter. polar Space due to the Teeth.—It would 


be expected that magnetic oscillations would not be likely to occur 
in the inter polar space. During the present investigation, however, 


The search coil was placed first at the yoke side of the neutral 
coil, but no oscillations due to the teeth were observed in it; then 
at the armature side of the neutral coil, and oscillations were 
observed in it which in magnitude were almost equal to those in the 
neutral coil itself. It thus appeared that the oscillations were not 
due to the leakage flux, at least mainly, but were produced directly 
by the armature teeth in the neutral plane. The explanation of 
this phenomenon may be that some of the main flux, instead of 
penetrating into the armature below the slots, passes from pole to 
pole alternately through tooth and slot, and that the flux, when 
passing through a tooth, is concentrated in the tooth, but when 
passing through a slot not only fills the slot, but spreads out above 
the armature. Thus when a slot is opposite the neutral coil some 
of the flux would link the coil, but as a tooth approaches the flux 
would be withdrawn. This explanation is the more likely, because 
when the search coil S was placed so that the distance between it and 
the neutral coil was exactly equal to one-half the pitch of the teeth 
the phase difference between the oscillations observed in the two 
coils proved to be 180deg. The magnitude of the oscillations in 


| the case of open slots was approximately the same on load as on 


open circuit, and in the case of closed slots the same equality was 


maintained, except on inductive loads, when their magnitude was 


r than an open circuit. This rise in magnitude in the case of 
inductive loads with closed slots may be due to the circumstance 
that it is only on such loads that current is carried by the con- 
ductors in the slots as they pass the neutral search coil. 

The oscillations in the are search оой (Fig. 2) were greater 
in magnitude than those observed in the neutral search coil, and 
although partly due to the same cause as these latter, were mainly 
due to the movement of the fringing flux at the trailing tip of the pole. 

Oscillations Due to Armature Reaction.—U nder all circumstances 


| oscillations were observed in all the search coils superposed on 


those due to the teeth. They are of three classes :— 

1. Irregular with the cycle of irregularities recurring at each 
revolution. 

2, Regular, and three times the frequency of the machine. 

8. Regular, and twice the frequency of the machine. 

Some record of the 1st class will be found in the diagrams. They 
appear to be due, if not to some irregularity in construction, to the 
reaction of the flux produced by a local current in the armature. 
This current arises from a slight potential difference between the 
opposite points of the winding connected to the same slip-ring. 
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Pole shoe coil U Neutral coil. 

Non inductive. Full Load. 
- ` 

0-1 Volt 0-02 Volt 
per turn <---> period -- -> per turn 2 period. — n 


Pole shoe coil Neutral coil 


Inductive. Full Load. , 
Fio. 4.—AnMATURE REACTION oN BaraNcED Loans, OPEN BLOTS. 


Oscillations of the 2nd class only occurred on load, and two 
examples are given in Fig. 4. They were greatest in the neutral 
search coil on non-inductive loads, and in the pole shoe coil, equ 
on both inductive and non-inductive loads. Thus they appear to 
be due to armature reaction. It is generally held that the armature 
reaction of a balanced three-phase current is a field constant 1n mag: 
nitude and stationary in space, but the 2nd class of oscillations 
exhibited in the present investigations are quite incompatible with 
the idea of a constant and stationary field, and the correct explanation 
of three-phase armature reaction appears to be that, as the phases 
differ in their individual relation to the pole piece, they differ wi 
in the reluctance of their paths. The magnitude of the reacting Ren ' 
therefore, periodically varies, and since during the passage of the 
three-phases under a pole piece there are three symmetrical s 
tions in which the reacting field attains its maximum value, the reac 
ing field of the armature current is subject to an oscillation of three 
times the frequency of the machine. _ 

The 8rd class of oscillations were found to be produced by un 
balanced loads. In order to explain their presence it was qu» 
eonvenient to consider an unbalanced load as a balanced load mnie 
an excess current in one or two of its phases. Now it 18 к 18 
excess current that the oscillations observed are probably due. +hey 
are, as has been stated, of twice the frequency of the паса 
therefore appear to arise from а complete oscillation of magnetis 


it was observed that considerable oscillations occurred in the neutral! being produced as the phase carrying the excess current appro 
coil, but it was thought that these might be due to leakage flux | towards, and recedes from, each successive pole. ; 
across the inter-polar space. To determine this a small search coil, | Penetration into the Main Magnetic Circuit of Oscillations Due Е 
S (Fig. 2), was employed, 1 the Teeth.—In all the coils on the main magnetic circuit oscillations 
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were observed on open circuit and on all loads. They were least in 
the yoke, greater in the limb, and most of allin the pole shoe. The 
oscillations are shown in Fig. 5. 

It would appear that the varying degrees of penetration were 
partly due to the construction of the machine in the parts affected. 
The yoke was solid, while the limb and pole shoe were laminated. 
Opposition to the oscillations would be offered in the yoke by both 
hysteresis and eddy currents and in the limb and pole shoe by 
hysteresis alone. But although this varying degree of oscillation 
was observed in the different parts of the circuit, their several magni- 


0-004 volt b 
Ln E n 
per turn 


Limb coil. 


| Yoke coil. 
Ета. 5.—PENETRATION OF OscrLLATIONS INTO Main MadRETIO Circuit, 
CLoskp SLors, Oren CIncurr. 


tudes were nearly constant under all conditions of load and open 
circuit, and when the slots were open and closed. This constancy 
would appear at first sight to be due to magnetic saturation of the 
iron, but that this was not the case was shown by the sensitiveness 
to change of exciting current of the main E.M.F. 

Penetration into the Main Magnetic Circuit of Oscillations due to 
Armature Reaction.—The importance of the oscillations due to 
armature reaction is enhanced when it is considered that their low 
frequency causes them to penetrate further into the main magnetic 
circuit than is possible in the case of those due to the teeth on 
account of the very high frequency of the latter. 

Influence of Magnetic Oscillations on the P. D. Wave.—Dr. K. 
Simons* points out that when the number of teeth under cover of 
the pole face is greater or less by unity than the number of slots, the 
ripples in the E.M.F. wave exhibit a periodic discontinuity of phase. 

. As the machine used in the present investigation had the condi- 
tions specified by Dr. Simons the ripples referred to were, as sug- 


Discontinuity of phase 
И 
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Fic. 6,—-CURRENT ON RESONANCE FoR RIPPLES. 


gested by him, exaggerated in the current wave by means of res on- 
ance, with the re-ult that the phenomenon observed by Dr. Simons 
reappeared. A record of this will be found in Fig. 6. It will be 
seen from this record that the locality of the discontinuity is the 
neutral plane and that it occurs when the ripple is at zero value. 

The cause of the ripple being at zero value at the instant of the 
discontinuity of phase is that at that instant the teeth are symmet- 
rically arranged about the pole face. And the cause of the pheno- 
menon itself is probably the change in the direction of field relative 
to the conductor and the simultaneous absence of change in the 
phase of the oscillations. 


IONISED GAS ELECTRIC WAYE DETECTORS.+ 
BY C. TISSOT. 


In measuring with an idiostatic electrometer the effective E. M.F. 
at the top of a receiving antenna actuated at a distance by an 
antenna in unison, values of from 4 to 5 volts are obtained at a 
distance of 1 km. We may calculate the amplitude of the potential 
at the top on the basis of the values furnished by the direct 
measurement of the periods and damping factors. This gives ampli. 
tudes ranging from about 600 to 700 volts. 

It should not be difficult to bring direct evidenceof amplitudes of 
that order. Indeed, a Geissler vacuum tube may, with suitable 
preparations, be made luminescent at the top of a receiving antenna 
actuated at a distance without much difficulty. 


* The Electrician, Vol. LVII., p. 581. 
t Translated from the Journal de Physique, January, 1907. 
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Thus, in one experiment, luminescence was obtained by actuating, 
at a distance of 1 km., an antenna 55 metres long by a tuned antenna 
working with direct.emission sparks 5 em. long. The effective 
E.M F., measured at the top of the receiving antenna, was 4:2 volts, 
and would correspond to an amplitude of 750 volts with the known 
values of the period and the damping. : 

Now, on applying to the vacuum tube an increasing P.D. from & 
battery of small accumulators, it has been found that the tube, with 
its low sensitiveness, does not allow the discharge to pass or light 
up freely under 600 volts, a value which agrees perfectly with the 
order of magnitude furnished for the amplitude by calculation. 

Luminescence is also obtained on inserting the tube in the ordi- 
nary place of the ooherer— . e., at the terminals of tho receiving 
transformer (jigger or Oudin resonator), the principal object of 
which is to transfer to the base of the antenna the ventral segment 
of the tension which arises at the top in the stationary wave system. 

It has been pointed out in а previous notet that the effective 
P.D.s at the ends of the secondary circuit of these transformers 
are found to be, generally speaking, of the same order of magnitude 
as at the top of the receiving antenna. The present experiment 
shows that the same remark applies to the amplitude. 

I.—Hence may be deduced the following conclusion as regards 
the working of coherers in wireless telegraphy : Under the above 
conditions of emission, which are the normal conditions of trans- 
mission in our long-distance work, it is found generally possible to 
use the coherer over a distance of 200 to 225 nautical miles, with 
sufficient clearness for reading the signal. Let us adopt 400 km. as 
the limit of distance. 

We have elsewhere shown that the effective intensity existing in 
the receiving antenna varies inversely as the distance. As a matter 
of fact the experiments have only been made over distances falling 
far short of 400 km., and at great distances the earth’s curvature 
may exert some influence. : 

Admitting that this law holds good, and that obviously the effec. 
tive P.D.s follow the same law as the intensities, it follows that the 
amplitudes of potential, which, for any given system, only differ 
from the effective P.D.s by & constant factor, vary inversely 
as the distance. 


ШШШ 
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Fra. 1. 


Earth 


It appears probable that the coherer is sensitive to the amplitude 
of potential, therefore a sensitive coherer which works at 400 km. 
would at that distance be still subjected to an amplitude of about 
1:8 volt. But su h а coherer can hardly support a steady P.D. 
above 0'4 or 0:5 volt without “ cohering.” This suggests that the 
effect of an amplitude of 1:8 volt during an extremely short interval 
is not equivalent to'such a steady P.D. 

II.— The direct observation о the luminescence may be utilised 
in selecting the best winding for any given transfurmer at the receiv- 
ing end. The method is not very sensitive, since it takes about 
400 volts under favourable circumstances to start a discharge in a 
vacuum tube. But a simple artifice enables us to increase the sen- 
sitiveness. It consists in oe the electrodes, by means of 
an auxiliary source, at a difference of potential slightly below the 
critical P.D. Then the variation of potential due to the wave per- 
mits the luminescence to appear. Such a contrivance was used by 
Zehnder in 1892 for electric waves. | 

But an observation based upon an increase or decrease of lumi- 
nosity in a tube is very rough and remains purely qualitative, like 
those made with & telephone at much greater distances with the aid 
of such things as magnetic and electrolytic detectors. — 

The measurements may be made quantitative by substituting for 
the observation of the luminosity that of the conductivity of the gas 
traversed by the discharge. | 

То do this the vacuum tube is provided with two lateral secondary 
electrodes inserted in a circuit containing a battery and Маме 
meter. When the gas is ionised by the discharge it allows the 
current to pass. This current increases with the number of ions 


+ Journal de Physique 5, p. 181, 1906. 
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liberated i. e., in the same sense as the P.D. between the electrodes, 
d may serve to determine it. | | 
"The alae of the current registered is a complex function of this 
P.D. It depends not only upon the continuous E.M F. applied, but 
also upon the form of the discharge and the arrangement of the 
electrodes. We have adopted the following arrangement for our 
purpose, which gives constant results. 2A 

The tube (Fig. 1) is a spherical bulb, 2:5 cm. to З em. in diameter, 
which carries four electrodes arranged crosswise. | 

The wire electrodes m and п are connected with the terminals of 
the secondary coil of the receiving transformer. 

The electrodes a and b, ending in aluminium plates, are con- 
nected with the battery P and the galvanometer G. 

‘The auxiliary battery A, of small and carefully insulated accumu- 
lator cells, is only used when operating over considorable distances. 
For а constant discharge between m and л the current between a 
and b increases with the E. M. F. of the source Р. | 

It varies slowly at first, and then increases much more rapidly 
with this E.M F., tending afterwards towards a maximum. Thus 
the curve representing, the phenomenon offers a certain analogy 
with a magnetisation curve. The first flattening, irregular as it is, 
has probably to do with the shape of the electrodes. The main 
outline can be interpreted on the basis of a saturation current. 

Without going into details of the phenomenon we may note the 
following fact: For a given invariable and suitably-chosen value 
of the E.M.F. of the source P, a current is obtained between а and 
b, which to a great extent varies proportionally to the amplitude of 
the potential between m and n. Strictly, this is only true for 
oscillations of the same form, but it is just what is realised approxi- 
mately in wireless telegrapby. 

The other detectors capable of utilisation for quantitative work 
furnish quantities very different from those which act upon the 
coherer. 


Antenna 


Rheostat 


ЇЙЇ 
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While the bolometer, for instance, gives the effective current 
intensity, the magnetic detector gives the amplitude of the current, 
and the electrometer gives the effective E.M.F. The present con- 
trivance, sufficiently sensitive to be used at a distance, gives a 
measure of the amplitude of the potential. 

The mode of action differs accordingly as to whether the vacuum 
tube alone is used as a detector, or an auxiliary P. D. is used to sen- 
sitise it. In the first case, the system works as an auto-decoherer,“ 
while in the second case it acts as a “ valve." 

Under the latter condition the damping of the oscillations is ex- 
hibited by the fact that the current between a and b—ie., the 
galvanometer reading—is greater or smaller accordingly as the 
first semi oscillation is in the same sense as the applied P.D. or 
opposed to it. 

IIL—The preceding valve experiment suggests the idea of 

realising the unipolar conductivity by a previous ionisation. 
We had at first tried to utilise the conductivity of flames contain- 
ing alkaline salts. Unilateral conductivity is well produced with a 
continuous E.M.F. On suitably choosing the electrodes (disc as 
cathode and point as anode) the current passes in one direction only. 
The Suppression of one phase is also brought about with an alter- 
nating E M.F. of low frequency. 

But whether on account of the weakness of the current, or 
because the phenomenon ceases to take place, we have not obtained 
any result with the high-frequency currents (of the order of 109 per 
second) used in wireless telegraphy. 

M. Langevin, whom I informed of my work, advised me to take 
the “ Edison effect” into account. 

We know that if an insulated secondary electrode is mounted 
within the bulb of an incandescent lamp, and if this electrode is 
Joined externally to one of the ends of the filament—the negative 
end by preference—there is a continuous current in the external 
circuit as long as the filament is incandescent. 


This pheno- | 
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menon, which has been particularly studied by Richardson, is 
easily understood by supposing that the carbon emits a continuous 
flux of negative corpuscles. This flux increases very rapidly with 
the degree of incandescence—i.e., with the temperature. 

If a continuous E.M.F. is inserted in the internal circuit the 
current passes only in one direction. Thus the arrangement acts 
as a valve for alternating E.M.F.s. 

The experiment succeeds perfectly with the high-frequency 
oscillations used in wireless telegraphy.* To carry it out, I used 
a 40 volt lamp prepared by M. Berlemont. This lamp (Fig. 2) simply 
carries a thick platinum wire electrode fused in the wall of the bulb. 
One of the ends of the secondary of the receiving jigger is con- 
nected to the negative terminal n of the lamp through a galvano- 
meter. The lamp is lighted with accumulators and controlled by 
a rheostat. 

Signals have thus been received at some 50 km. with a Broca- 
Carpentier galvanometer. This arrangement is much more sensi- 
tive and incomparably more convenient than the vacuum tube. 
But although there is apparently a gain in simplicity, we have not 
succeeded in obtaining quantitative results on account of the diffi. 
culty in obtaining a constant rate of emission of the filament for 
which there would be an approximate constancy of proportion 
between applied E M.F. and current. 

For this purpose, therefore, the vacuum tube is preferable. 
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THE PHYSICAL MEANING OF POWER FAQCTOR.! 
BY A. F. GANZ. 


Summary. — Тһе author deals with the elements which determine the 
value of the power factor and points out that certain types of apparatus, 
such as rectifiers and alternating-current arc lamps, produce considerable 
distortion of the current waves, with an inherently poor power factor. 


Power factor, as defined by the ratio of true to apparent watts, 18 
in general less than unity and can never have a value greater than 
unity. In circuits with distorted alternating E.M.F. and current 
waves the power factor is determined by two components: first, by the 
angles of phase difference between synchronous harmonic com- 
ponents of E.M.F. and current (as determined from Fourier's series); 
and, second, by the variation from proportionality of the harmonic 
components of the waves. The component of power factor which 
is due to phase difference has the physical significance that there 
is a co nding surging of energy between the dynamo and the 
circuit. e other component, due to the variation from propor- 
tionality of the waves, represents an apparent sur of energy, 
but has no real physical significance, and is, in other words, due 
to the mathematical fact that the average of the products of the 
instantaneous values of two waves is in general less than the pro- 
duct of their effective values. With irregular wave shapes the 
phase position is sometimes measured from the zero pos of the 
waves and sometimes from the maximum points; the latter has 
the disadvantage that the maximum point is not well defined and 
that some waves have more than one maximum point. The author 
has preferred, therefore, to use the zero points from which to 
measure phase position. It should be noted that the phase difference 
between irregular waves of alternating current and E.M.F., a8 
measured between their zero points, does not bear a direct relation 
either to the power or to the power factor of the circuit. Two 
irregular waves may be in phase—that is, cross the time axis at the 
same points—and yet have a low power factor. Similarly, two 
irregular waves may be considerably out of phase —that is, cross 
the time axis at different points some distance apart, and yet the 
power factor may be greater than the cosine of this angle of phase 
difference between the irregular waves. The reason for this lies 
in the fact that certain harmonics alter the wave shapes near the 
zero points of the irregular waves, so that these zero pointe of the 
irregular waves are shifted considerably from the zero points 0 
their fundamental sine components, and the latter are generally the 
principal elements which determine the pówer and же ie 
The ordinary al'ernating-current aro is a good example of disto 
E.M.F. and current in phase, and yet having a low power factor. 
In the special case of a sinusoidal E. M. F. and distorted 5 
which is of frequent occurrence in practice, the power factor іа t 
product of two factors, one factor being the cosine of the angie 0 
phase difference between the fundamental sine wave of current Se 
determined from Fourier's series) and the E.M.F., and the secon 
factor being the ratio of the effective value of this fundamental sine 
wave of оше! to the effective value of the пее 1 t pis 

e supply circuit of a mercury vapour recüner 18 змаў 
ample, as shown in Fig. 1, of distorted current produced with E 
soidal E.M.F. In this example the distorted current is very near y 
in phase with the E. M. F., but the power factor is 0:98. funda 


* Ор. Fleming, Phil. Mag., Muy, 1900. . 
t Abetrast of a Paper read before the Franklin Institute. 


mental sine component of the distorted current was considerably 

out of phase with the E.M.F., due to tho harmonics in the current, 

and the клеш of the 
е 


phase difference wer factor was principally due to the 
E.M.F 


tween this fundamental sine component and the 


If the power factor of a circuit is low on account of phase differ- 
ence between current and E.M.F. it is possible to raise the power 
factor to uni'y by connecting a suitable reactance or 8 synchronous 
machine in shunt with the circuit. If the power factor is low on 
account of wave distortion it cannot be raised by shunted reactance. 
If the power factor of a circuit is low both on account of phase 
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Fic. 1.—Cunves or E. M. F. AND CUBRENT FROM THE SUPPLY CIRCUIT 
OF a Coorer-Hewitt Mercury Vapour RECTIFIER, wrrH STORAGE 
BATTERY LOAD AND ALSO THE FUNDAMENTAL or THE CURRENT Wave. 


difference and of wave distortion it can only be corrected by shunted 


reactance for that part which is due to phase difference. In most 
practical cases wave distortion does not produce serious lowering of 


power factor. Certain kinds of apparatus, such as rectifiers and 
alternating-current arc lamps, produce considerable distortion of 
the current waves, and such apparatus may have inherently a poor 


power factor. 
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Fic. 2.—Cunvzs or E. M. F. AND CURRENT FROM THE RECTIFIED CURRENT 
Сівсоитт or 4 BiNGLE-PHASE Mercury Vapour RECTIFIER CHARGING A 
Battery or Storace CELLS, | 


The continuous currents obtained from alternating currents by 
means of rectifiers are not of constant value but are pulsating ; & 
single-phase rectifier produces generally considerable pulsations in 
the rectified current, while two and three phase reotifiers produce a 
more nearly constant current. A pulsating current is equivalent 
to & continuous current of constant value and a superimposed alter- 
nating current. The laws of alternating currents must therefore 
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be applied to pulsating currents. A -direct-current ammeter or 
voltmeter of a type which does not reapond to alternating currents 
will indicate the average or mean value of a pulsating current or 

M.F.; an alternating-current ammeter or voltmeter of a type 
which is correct also on direct current will indicate the effective value 
of a pulsating wave. The effective value of a pulsating wave is 
always greater than the average value. If the pulsating E.M.F. and 
current are measured in a circuit with constant resistance and zero 
reactance and zero counter E.M.F. the product of the effective volts 
and amperes is the true average power in watts. If the pulsating 
E.M.F. and current are measured in a circuit containing reactance, 
or a constant counter E.M.F. such as a charging storage battery, or 
a resistance which is a function of the current, such as arc lamps, 
the product of the effective volts and amperes gives the apparent 
watts, which, however, is greater than the true watts ; the true 


watts must be measured with a wattmeter. The true watts divided 


by the apparent watts isthe power factor. Itis therefore seen that 
a circuit with a pulsating continuous current may have & power 
factor less than unity. | 

An example of a pulsating E.M.F. and current is illustrated in 
Fig. 2, in which the curves represent the rectified current from a 
single phase mercury vapour rectifier, charging a battery of storage 
cells and having also a regulating rheostat in series. e values of 
E.M.F. and current were obtained by experiment and correspond to 
the curves of supply E. M. F. and current shown in Fig. 1 for the 
same rectifier. One of the E.M.F. curves represents the P.D. across 
the storage battery and rheostat, or load, and the other the P.D. 
across the load and the sustaining coil, or the entire direct-current 
circuit. The following are the values for the circuit of the rectified 
current :— 


Average P.D. across total direot-current circuit ...... = 68.7 
Effective P.D. » „ „ » cee EA 80 8 
Average ойтгеп{.............................. Тахег. = 99 
Effective оштеп&................................ I= 11:1 
Apparent watts, total direct-current cirouit EzI =891°0 
True watts i АЕ W p2 = 800·0 
Power factor of „, js » . 2: Ezl= 0:898 
Average P. D. across оа .......................... = 679 
Effective P. D. across load ...................... E.= 69-8 
Apparent watts in loadddd .................... EI = 775 · 0 
True watts in 1оай.............................. 1=759:0 
Power factor of load) . pi: Eil 0:98 


It should be stated that the resistance loss in the battery and 
rheostat was in this test greater than the useful energy stored in the 
battery. The power factor of the entire direct - current circuit is seen 
to be considerably less than unity, on account of the effects of the 
sustaining coil and of the constant counter E. M. F. of the battery 
in altering the shapes of the waves. That is, the instantaneous 
values of the E M F. and current are not in & constant ratio, as 
required for unity power factor. The power factor of the load is 
also less than unity forthe same reason. This power factor would 
have been lower if the resistance loss had been a smaller part of 
the load. It will be noticed that the average values of the pul- 
sating E M F. and current, as indicated on direct-current instru- 
ments, are considerably less than the co responding effective 
values, as indicated on the alternating-current instruments. The 
product of the average volts and amperes is, therefore, not the 
average power. The reason for this lies in the mathematical fact 
that the average product of two sets of numbers is not equal to the 
product of their average values. In a circuit with pulsating current 
the average power should therefore be measured by means of a watt- 
meter. In the case of a storage battery charging with a pulsating 
current the average current as indicated on a direct current ammeter 
is the true charging current, and this average current multiplied by 
the time gives the ampere-hours of charging, and these ampere-hours, 
multiplied by the constant counter E.M.F. of the battery, give the 
watt hours which are stored as chemical energy in the battery. 
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The Impregnation of Telegraph Poles.— The Elektrotechnik 
und Maschinenbau gives an account of some tests that have 
been made by Mr. Charles Havolik to determine the best 
substances for impregnating telegraph pole. In places where 
unimpregnated poles deteriorate rapidly, those impregnated 
with tar have a longer life than those impregnated with copper 
sulphate; on the contrary, in places where the unimpregnated 
poles deteriorate slowly, those impregnated with copper sulphate 
appear to last longer than those impregnated with tar. This 
seems to be due to the fact that copper sul hate does not ooze 
out of the wood like tar, but it is absolutely inefficacious as a 
protection where the untreated poles have only a short life. 
As the tar oozes out from the impregnated wood the surface 
of the poles is constantly covered with a substance that annuls 
the effect of atmospheric changes. 
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CORRESPONDENCE. 


THE THEORY OF FLICKER PHOTOMETERS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: Mr. Trotter, in your issue of last week, writing re Mr. 
Dow's interesting article on the above subject, asks: “ What 
is the particular speed at which the flicker can be made to dis- 
appear completely! I have never actually tested this, but think 
it might interest Mr, Trotter, and some of your other readers, to 
know that I find the most accurate method of using a flicker- 
head is to rotate it at a high speed and let the speed slowly 
die down, adjusting the photometer during the process. By 
this means the balance is obviously made at the critical 
speed. In my opinion the sccuracy and ease with which a 
balance can be obtained with the pneumatic ty pe head which I 
described in the Paper read before the Leeds Local Section on 
December 13, 1906, is largely due to the fact that nearly every 
operator, when using thisinstrument, unconsciously goes through 
the above-mentioned process.— Yours, &c., 


Westminster, Feb. 19. HAYDN T. HARRISON. 


THE PRINCIPLES OF ELECTRIC WAVE 
TELEGRAPHY. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: I am not usually disposed to engage in controversy 
over criticisms in technical journals of my published writings, 
at least when these are contined within such limits as pointing 
out ordinary slips or misprints, or matters of small moment. 
When, however, a writer of the standing of Prof. Fessenden 
makes, as he has done in your issue of the 15th inst., a sweep- 
ing, and as I consider it wholly unfounded, charge against me 
that in its historical portions my book on Electric Wave Tele- 
graphy is unreliable, I consider that, in justice to my publisher, 
readers and myself, this statement, of opinion should not be 
allowed to pass unchallenged. In the first place let me say 
that I am not hypersensitive with regard to any justifiable 
criticism. I have had too much to do with the writing of 
hooks of late years not to know that even with all reasonable 
care the first edition of a book full of mathematical formule, 
dates and references, is, unfortunately, sure to contain 
slips and errors. Hence I am always grateful to any reader 
who in public or private kindly points them out, with the view 
to their correction. That, however, is a very different matter 
from an unqualified charge of misrepresenting the work of con- 
temporaries, and I therefore propose in turn to criticise Prof. 
Fessenden’s criticism, to ascertain what foundation (if any) 
there is for such an assertion. In the book in question I have 
endeavoured, as far as possible, to give prominence to scientific 
principles and to actual achievements in connection with 
electric wave telegraphy as distinguished from the uncritical 
collection of the contents of patent specifications described 
without reference to performance. In every instance it has 
been my aim to give a fair, even if brief, account of the real 
inventive contributions of the different workers, which are not, 
however, always measured by the number or bulk of the patent 
specifications standing in their names. 

Taking the hundreds of published patent specifications in 
wireless telegraphy now issued, what we want to know about 
each and all of them is how far they represent real invention 
or new knowledge, and how far they have been put into actual 
practical operation aud found to be an advance on previous 
achievements. Until independent evidence is forthcoming 
that some particular arrangement or combination is novel and 
effective we have only the patentee’s word for it that it has 
even been tried, and we know full well that not a little patent 
literature comprises old knowledge dressed up t» look like 
new, or else embodies the patentee’s hopes or expectations 
rather than his actual accomplishments. In the case of 
United States specifications, composed, as they often are, of 
elaborate combination claims up to the number of 50 or 100 
and lengthy references to prior work, the difficulty of dis 


covering what novelty the specification really discl i 
greatly increased, y p y discloses is 
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Passing then to the particular complaints of Prof. Fesseuden, 
let us see to what they really amount. 

In the first place he says I have given the date of a U.S. 
patent by Prof. Elihu Thomson, No. 500,630, as 1893 instead 
of 1892. Prof. Elihu Thomson was so kind as to write me a 
letter about this particular invention (his method of producing 
continuous oscillations), and I find on reference to it he says: 
“I may mention as a matter of historical iaterest, that a 
US. Patent, No. 500,630, dated July 4, 1893, and filed July 
18, 1892, Kc.“ My inaccuracy in this matter amounts then 
to this, that on p. 73 of my book I have inadvertently used 
the word filed when I should have written dated. The oversight 
is admitted and regretted, but is hardly a justification on which 
to base a general charge of historical inaccuracy. His next 
astonishing statement is that all the important contributions 
(to wireless telegraphy) by other workers (except Mr. Marconi 
and Dr. Fleming) are entirely ignored." As a full chaptor 
(VIII.) consisting of 79 pages is devoted to the special 
purpose of describing the work of contemporary inventors, let 
alone the numerous references in all the rest of the book, this 
remark of Prof. Fessenden can only be considered to be a 
curious economy of the truth, to call it by no stronger name. 
Prof. Fessenden instances my omission to record his numerous 
patents on wireless telephony. The title of my book is the 
* Principles of Electric Wave Telegraphy.” If a person writes 
a book on the principles of the steam engine, is he to he blamed 
because he does not discuss in it patents for gas engines or 
petrol engines? The criticism is captious to say the least. 1 
made no mention of wireless telephony, first, because the ground 
I set myself to cover was quite enough to occupy the volume 
proposed ; secondly, because at the date of writing it wireless 
telephony seemed hardly to have reached the stage of actual 
utility; and lastly, because I myself had had no personal ex. 
perience of it and wished to confine myself to the region of 
work with which I was practically familiar. i 


In the next place Prof. Fessenden complains that, where 
reference is made to patents, in the great majority of cases 
the scope of the patents is misrepresented. I say that his 
statement is absolutely untrue. I have in every case of 
such reference endeavoured to give a substantially correct 
idea of the scope of the specification, but of course, exercising 
my own judgment, which may not always coincide with that of 
the patentee as to the novelty and utility of it. I make no 
claim to infallibility, and it is open to anyone to consult the 
specification in question and form his own judgment. In view 
of the enormous number of specifications on this subject (I 
myself possess nearly 400 U.S. patent specifications for electric 
wave telegraphy), the references in a book of moderate dimen- 
sions, must necessarily be brief. If, however, we come to closer 
quarters with Prof. Fessenden's grievances we shall see that in 
some cases, at least, it is he who is the offender and not the 
offended. Take his first reference. He says I have not cor- 
rectly described the contents of his U.S. specifications Nos. 
706,735 and 706,736 of December, 1899. Let any unbiassed 
person look at thase specifications and see what they actually 
describe. The first contains 11 claims and the second 35. In 
each case the diagrams represent an 1896 Marconi transmitter 
pure and simple, consisting of an induction coil with one spark- 
ball earthed, the other connected to a radiating antenna. The 
trifling modification is that a condenser is joined across the 
spark-gap, which is merely equivalent to an extension of 
antenna surface. | 

The receiver shows ап earthed antenna, having inserted in 
it as the detecting device the alternating current galvano- 
meter described by me in 1887, consisting of u metal ring or 
disc hung obliquely inside a fixed coil. If Prof. Fessenden 
will refer to the Electrical Review of 1887, Vol. XX., p. 474, 
he will find I exhibited this alternating current galvanometer 
(which he ascribes to Northrup) to the Royal Society and 
Physical Society early in 1887, and it was described and 
attributed to me in a book published in London by Mr. Ran- 
kine Kennedy in 1887, entitled ‘Electrical Distribution by 
Alternating Currents and Transformers,” and by numerous 
authors since that date. Prof. Pierce, in 1904, employed à 
sensitive form of it in experiments on resonance in wireless 
telegraphy, and courteously refers to it as a Fleming gal- 
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vanometer" (ree Phys. Rev. xix., p. 202). So also does Prof. 
Zenneck in his large book „Draktlose Telegraphy,“ p. 267. 
Prof. Fessenden does nothing of the kind. He appropriates, in 
1899, Marconi's transmitter and antenne as described in 1896, 
and the alternaté current galvanometer as a detector, described 
by me in 1887, without a word of acknowledgment or reference, 
and embodies them in a specification in which they are made to 
appear, when clothed in the language of the patent draughts- 
man, as new inventions of his own. He now comes forward 
to complain that I have.not done justice to his invention, 
when in truth the persons who should complain are Mr. 
Marconi and myself that he has not done justice to us. With 
regard to his. repeated assertion that I did not invent the 
above-mentioned current detector, I can refer him to quite a 
number of electrical authors who do attribute it to me. Prof. 
Zenneck („Drahtlose Telegraphie” loc. cit.) says:“ Die Ebenfalls 
von El. Thomson herrührende Anordung wurde von J. A. 
Fleming in folgender Weise praktisch verwertet.“ Here follows 
a description of the suspended ring galvanometer. A similar 
tribute is paid to me in Gerard's ** Mesures Electrique," p. 168. 
In view of similar statements in other English, French and 
German books during the last 20 years I can afford to be 
indifferent to Prof. Fessenden's attempt to snatch this little 
invention out of my hand. 

In the next place he refers to his U.S. patent No. 706,742, 
June 6, 1902, which he says is not simply for his hot-wire 
barretter receiver, but includes methods for producing oscil- 
lations by means of an arc, a method of telegraphy by varying 
the tune, protecting from atmospheric discharges, &c. I am 
unable to find a word in this specification about producing 
oscillations by means of an are. As regards the transmitter 
there described, Prof. Fessenden shows an alternator and 
transformer with a variable inductance or resistance in series 
with it, and a condenser shunted across a spark-gap. If he 
will look at my U.S. patent No. 753,004 of April 8, 1901, or 
the corresponding British, No. 3,481, of February 3, 1901, he 
will see much more elaborate arrangements of the same kind 
described by me a year. previously, and such arrangements 
had before that time been put into practice on a large scale, in 
stations erected for electric wave telegraphy. Then, with re- 
spect to his patent No. 706,736, May 29, 1901, Prof. Fessenden 
objects that I have not adequately described its scope, and 
especially his use of a high-frequency alternator. My reply is 
that no sufficient details are given in the specification to show 
whether the machine had been actually made and operated at 
that date or not. Merely to give possible peripheral speeds 
tells us nothing. Those who have paid attention to the subject 
of high speed alternators know the enormous mechanical diffi- 
culties of obtaining very high frequencies in connection with 
any real useful power output. The photo reproduced in Prof, 
Fessenden’s article Jast week tells us very little. We are 
asked to take everything on trust, there is no exact scientific 
description either there or in his specification of his alter- 
nator and pending such precise information, all that I say 
in my book by way of criticism on the method is that it is 
doubtful if radiation would take place unless the frequency 
was extremely high. I am open to conviction by the record 
of facts, but I had none before me at the date of writing. 

Closely connected with the above patent is the one, No. 
730,753 of April 9, 1903, in which 51 claims are made for 
methods of producing oscillations by a continuous-current 
dynamo. With the utmost desire in the world to credit Prof. 
Fessenden with everything to which he is entitled in the way 
of invention, I cannot see in this specification any practical 
detailed descriptions which would enable anyone to carry the 
matter a step further than it had been carried by Prof. Elihu 
Thomson in 1892. All that I say by way of criticism on 
this specification is that I am not aware that it has ever 
been put into practice, meaning in practical telegraphy. Prof. 
Fessenden calls to his aid as confirmation the experiments 
of Mr. S. G. Brown, described in The Electrician of November 
23, 1906. Now Mr. Brown showed me privately his experi- 
ments in the month of May, 1906, and during last summer 
they were carefully repeated at my request in my laboratory 
by my colleague, Prof. W. C. Clinton, and some additional 
interesting facts observed. In my humble opinion the de- 


—— 


scriptive part ef Prof. Fessenden’s specification is so indeter- 


minate that in spite of its 51 claims it can in no way be 
held to be anticipative of Mr. Brown's subsequent arrange- 
ments, and, in fact, a comparison of Mr. Brown's diagram and 
that of Prof. Fessenden shows a considerable difference be- 
tween them. With regard to this proposed method of creating 
undamped oscillations by means of an are between metallic sur- 
faces I am by no means convinced that the production of con- 
tinuous oscillations isproved. Methodsfordetermining the decre- 
ment of oscillations, such asthose of Djerknes and Drude, are well 
known (they are described in my book), and if any inventor 
devises a means of producing oscillations which he thinks are 
continuous or undamped he ean at once furnish the scientific 
proof of the fact by measuring the decrement and showing that 
it has a zero value. Iam not yet convinced that either the 
methods of Elihu Thomson or that of S. G. Brown do furnish 
undamped oscillations, though they do create very numerous 
trains of oscillations. When examined in a revolving mirror 
I see the are-spark image intermittent. In this connection I 
may say that I have spent much time in the last two months 
in repeating Poulsen's experiments, with the object of ascer- 
taining, if possible, how far his method does create undamped 
high-frequency oscillations suitable for wireless telegraphy. 

. I find that the resonance curves are very sharply peaked, 
but the great difficulty is to keep the arc in a constant state 
sufficient to enable accurate measurements to be made. There 
is considerable diffieulty in adjusting and maintaining an are of 
the right length in a strong magnetic field and in an enclosure 
containing hydrogen or coal gas for any length of time when 
the electrodes (copper-carbon) are short-circuited by a small 
capacity and large inductance having an oscillation constant-— 
say, of 20 or less. No methods of generation are practicable for 
wireless telegraphy unless they can be worked for hours together 
without extraordinary skill or trouble, The jubilation over the 
are method versus the spark method seems to me, as far as my 
experience goes, to be premature. 

Again Prof. Fessenden says I have made no reference to his 
patent No. 706,741, November 5, 1901, for a spark discharger 
in compressed air. I ask him to look again at pages 511 and 512 
of my book. He will there see a long reference to this very 
patent and a reproduction of his diagram in Fig. 48. Surely 
I am not responsible for Prof. Fessenden's too hurried perusal 
of my work if he overlooks the reference and then complains 
it is non-existent. It will be seen from this on how frail a 
foundation one at least of Prof. Fessenden's accusations 
against my book rests. | 

Finally, Prof. Fessenden tells me my book needs revision. 
No one can be more conscious than I am of its numerous 
deficiencies. It was written in the odd hours of busy days in 
the hope of providing for English readers something more than 
an illastrated description of various “systems” of wireless 
telegraphy. But “ knowledge grows from more to more” on 
this subject at such an astounding rate that the account which 
is complete to-day is deficient to-morrow. I must hope for an 
early opportunity to make good in a second edition some of 
the defects. Meanwhile I venture most respectfully to suggest 
that what does need revision is the mode of drafting adopted 
in many United States specifications. i 

I have in my boxes over 200 U.S. specifications for electric 
wave telegraphy in the four names of Fessenden, Stone, De 
Forest and Shoemaker alone. In these there are literally 
thousands and thousands of combination claims. How many 
of these cover real inventions? In drafting a U.S. specifica- 
tion it does not alwàys seem to be the object of the writer to 
give the most, compact, lucid or detailed description of his 
invention that is possible. Far from it; it often seems as if 
the effort were made to pad it with unnecessary information, 
indefinite descriptions and broad generalities, and then to pile 
up combination claim upon combination claim which may not 
represent any invention at all, but merely the ingenuity of the 
patent attorney in juggling with the combinations and per- 
mutations of n things taken m at a time. This may have the 
effect of deceiving the very elect amongst the Patent Office 
examiners into a belief in its novelty and value, but it does 
not; follow that its real scientific worth is thereby established. 
The British and German custom of formulating compact and 
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tersely-worded claims is much more conducive to a facile 

comprehension of the true meaning of the specification aud, in 

consequence, to a true appreciation of the patentee's aehicve- 

ment.—Yours, &c., .J. A. FLEMING. 
University College, London, Feb. 18. 


ALTERNATORS WITH SHUNTED AUXILIARY 
EXCITING FIELD. 
TO THE EDITOR OF THE ELECTRICIAN. 

бів : In reply to Mr. Cramp’s letter published in your last 
issue, it seems that I was right in saying (in my letter which 
appeared in your issue of the 8th iust.) that discussions on 
questions of this kind are not of great importance. On the one 
hand, it is true, my letter seems to have produced the good 
effect of causing Mr. Cramp to at least begin to change his 
opinion, and I will only remind him that in his first article he 
spoke of the rediscovery of his ideas. On the other hand, 


his supplementary explanations are almost exactly those I had 


expected from him, and which I had foreseen in my letter, but 
changing nothing in the situation. 

I think that this is not the place to enter into the explana- 
tion of my patents, should Mr. Crump desire to know their 
character, and it will, therefore, suffice to say that they cover 
my system in such a way that it will not be possible for him 
to adopt it.—Yours, &c., А. HEYLAND. 

Brussels, Feb. 16. 


THE CRAMP NEUTRALISED REPULSION MOTOR. 
TO THE EDITOR OF THE ELECTRICIAN. 


Six: The discussion between Mr. Fynn and myself as to the 
theory of my motor now becomes of more than passing interest, 
because it reveals a defect in the teaching of alternating-current 
work which has led to many confusions. This defect consists 
in not laying sufficient stress upon the fact that there are two 
ways of considering the alternating-current transformer: one, 
followed by physicists headed by Maxwell (and to which view 
think Mr. Fynn subscribes), in which five fluxes are considere! 
since the primary and secondary coils on load are supposed 
each to set up a flux, threading the other; while electricald 
cugineers in general imagine the only fluxes which exist to be 
three in number—viz., one set up by the difference in the 
ampere turns of primary and secondary coils which threads 
both coils, ono threading the primary alone and to which the 
primary reactance E.Mͤ. F. is due, and the third threading the 
secondary alone and giving the secondary reactance I. M. F. 

These two theories do not conflict, of course, in their final 
results, but they lead to misunderstanding and confusion, 
especially as regards the term “‘sclf-induction " of the primary 
or secondary. 

I am very puzzled over the quantity /, which, in his last lct- 
ter, Mr. Fyna introduces for the first time. I thought his 
two main equations for the flux iu limb 2 might be expressed as 

1. At no load % = 4. 

2. At full load % = + фу. 

It now appear, however, that I am to write 

1. At no load $,,—4,. 

2. At full load % = % + S, + G.. 


I shall be glad to know what is the magnitude and phase of 
this quantity $/, and if Mr. Fynn can put this information in 
the form of a diagram or short vector equation, it will help 
matters considerably. Until this is done! cannot discuss this 
matter satisfactorily. 

May I suggest that as he does not admit the truth of my 
phase diagram, or my circle diagram, he should try and show 
me exactly what he means, adopting, say, the algebra of 
complex quantities. If he can, for instance, point out exactly 


to which quantity in the following analysis ф, corresponds, I 


shall see at once his argument. 

The following are the symbols which I have adopted, and: 
where a vector is not given in full a dotted capital letter is 
used. The symbol “j” stands for the operator, and unit 
vector as used by Steinmetz. ax | 

‘=the R. M. S. i the pri il 
Ф ше enu | value of that flux which threads the ne coil 


p” = the corresponding value for limbs 2 and % 
N = frequency of supply. 


u = total number of turns on limb 1. 

ni = number of armature turns in series. 

no= total number of turns on limb 3. 
Then the E.M.F. of reactance of limb 1— 


E.M.F. of rotation due to this same flux 


— 4nN,¢' 
00 D 


E.M.F. of reactance of limb 3 
E" = 2пМп,ф” 


E.M.F. of rotation due to this same flux 
_ 4n Nig” 
— Fr 105 уле. ) e e . . 0 . . . (4) 
Assuming the reluctance of limbs 1 and 2 to ba equal to the relactance 


of limbs 8 and 2, and calling this reluctance R, where R includes the 
numeric 47/10 


, nt. 108 
ф =" R › 
D 2111 3 
ф'=" 1 0 


where I and I; primary and secondary currents respectively. 
Inserting these two latter in (1) and (3) respsctively we have 
(1) Q2rNw 
N. 
2IN 2211 
а е i n R 
Similarly (2) = 4n e 
4niN pu 
4) = 211011911 
( ) R H 
calling г and x, the reactance of primary and secondary coils respectively, 
(2) = ЫЛЕ, Ni 19 l, 
r n N 


2 N 
(4) = u Nil- Lil, 


where q and qı are simple numerics. From this we obtain the veotor 
equation for the E. M. F. due to rotation 


E, = ал+ ghe + qlor, 


where I, = magnetising current. Now if, for eimplicity's sake, the ratio ol 


transformation = unity, 
2127 and zs: 


whence E, =q (21. - Tor), 


and the E. M. Fs. acting in the secondary circuit 
E,+I jz = Е, = 0, 
where Е, =the induced E. M. F. in coil B, limb 3. 
Hence, unless the maguetising current be exceptionally large, we may 
write E, = 2. r II + II/. 


From which it is clear that the equations are very similar to those ol 
the series motor, and that if the speed be high with respect to the fre- 
quency a good power factor may be expected at full load, as also a g 
torque at standstill. If Mr. Fynn will just name which quantity in these 
equations corresponds to $; I shall be able to re tranelate this into.his 
language. Iron losses and resistance losses are neglected in this analysis. 
Their influence is of course well understood, and is not under discussion. 
Two other points I must mention. Firstly, Iam not flattered 
by Mr. Fynn’s suggestion that I arithmetically added ¢ and 
Ф, when I so carefully wrote а bar over the letters to show 
that I understood a vector addition. E 
Secondly, it is not true that I have discarded the neutralising 
winding, but I think it is likely to be unnccessary, because 
have the exceptional advantage of salient poles combined Mor 
a ratio of transformation. With regard to the paragraph 0 
his letter numbered 5, I only admit that I, will tend to get nU 
quadrature with % at very high speeds, far beyond those 0 
ordinary practice; in fact, beyond the point of maximum 
power factor. | 
In this letter I have only taken up the matter of theory, #5 
this is the most important thing to be settled. Mr. Fynn nee 
not be afraid that I shall forget the other points which he has 
raised.— Yours, &c., WILLIAM CRAMP. 
Manchester, Feb. 10. 


TO THE EDITOR OF THE ELECTRICIAN. | 
SiR: I quite thought that my remarks on the particular 
design of the transformer embodied in Mr. Cramps mo t 
would have been easily understood by anybody. converenn 
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with the transformer theory. It appears, however, that it is 
necessary for me to go into further detail. 

Before I do so may I ask Mr. Cramp, if he desires to continue 
this discussion, to read my statements carefully in future, for 
I have not the time nor the inclination, nor do I consider a 
further discussion of his motor of sufficient interest, to keep 
repeating my statements just because Mr. Cramp chooses to 
overlook them. 

Thus, the quantity ф,, which seems to puzzle Mr. Cramp, 
was referred to under 3 in my letter of January 21, 1907, also 
in the second paragraph of my letter of April 27, 1906, and 
probably elsewhere. The fact of designating that quantity by 
a letter for the purpose of easy reference should puzzle nobody. 

In the formule given by Mr. Cramp no account is taken of 
the varying reluctance of limb 3 in respect of ф ; there is, there- 
fore, no quantity corresponding to d. It is, I fancy, well 
understood that the said variation is brought about by the de- 
magnetising component of І,. It is owing to this very effect 
that the particular transformer design adopted by Mr. Cramp 
is carefully avoided whenever a transformer is required which 
is to have a good regulation and a good output for weight. This 
same effect is also tho first of the reasons I mentioned in support 
of my contention that Mr. Cramp's motor cannot have a reason- 
able output for weight. Will Mr. Cramp kindly show, to begin 
with, how he does get a reasonable output for weight out of 
such a transformer? If it can help Mr. Cramp I will give him a 
simple no-load diagram of the transformer he makes use of :— 

In Fig. 1 are shown diagrammatically the various fluxes existing at 
no-load in the transformer in question. Transformer flux ф= ф' + ф", 


where ф' must be considered as а leakage flux. “ is the ordinary leakage 
flux. If the reactance voltage is defined as that E.M.F. which is due to 
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all those fluxes which thread one transformer winding, or part of it, 
witheut threading the other transformer winding or any part of it, then 
the primary reactance voltage 2 +iucr,, the primary ohmic drop isr, 
the primary counter E.M.F. =e” = E; (the secondary no-load E. M. F.). The 
primary impressed E. M. F. (Ei) must equal and oppose йу, ici, c" and e, 
as shown in Fig. 2. . 

It is to be noted that the fluxes & and ꝙ close almost entirely through 
iron. They will therefore lag a little behind i» as shown at w, whereas 
¢’” closes almost entirely through air, and will therefore be nearly in 
phase with i, Hence the phase difference between e“, e“ and ior, . & is 
generally very small, The value of ¢’ at no-load I have designated by фо. 

In Fig. 3 are shown those fluxes which are present in the transformer, 
in addition to those shown in Fig. 1, when that transformer is loaded. 
The magnitude and the distribution of the fluxes shown in Fig. 1 undergo 
a change when the transformer is loaded. 

The transformation ratio is taken as 1. Let 
the total flux due to the secondary current T, 
be ¢., and that due to the vector I, of the 
primary current be фу. Then referring to Fig. 
3 we can write :— 


br = +p: +ф and фф + gi" d qi. 

Now A will never take more than a meg: 
netising current unless some of the flux ф. also 
threads A. The weight efficiency of the trans- 
former will be the smaller, the smaller that 
flux. That part of ф, which threads A is 
designated by G . The fact of ¢.” threading 
A causes A to take from the mains a current 
I, of opposite phase to I., and equal to it if the 
two circuits are magnetically and electrically 
identical. The vectorialsum of I, and io repre- 
sents the total current I taken from the mains 
by the primary A. 

The same remarks apply as in the case of Fig. 1— i.e., ф, lags a little 
in phase behind II, whereas ф, is very nearly in phase with II, and is 
generally small. On the other hand, ф; lags а little behind Iz, whereas 
фә” is generally small and very nearly in phase with Iz. It will be noted 
that фу and g are equal and opposed, and therefore do not actually 
exist; in other words, a portion of the ampere-turns in B are neutralised 
by a number of ampere-turns in A. In a well-designed transformer ¢,' and 
фа! are practically nil, therefore the reactance of B and A small and the 


Fia. 2. 


— ња — 


output large. Must I insist on the fact that the transformer in Fig. 3 is 
very badly designed ? 

The secondary reactance voltage езг is the vectorial sum of the E. M. F. s 
due to ф,' and фу”. The increased reluctance of limb 3 is proportional 
to ex". Owing to this increased reluctance of limb 3 $" decreases, whilst 
ф' increasee from ф, at no load to &, at full load, This re-distribution 
will tend to increase io; other causes, such as increased ohmio loss due 
to I, and increased primary reactance, will tend to decrease i, by de. 
creasing ф and therefore e" if Ei is kept constant, as is assumed. 

But if $' increases and & decreases, then с’ will increase and ¢’ will 
decrease, and the primary reactance voltage at full load will have one 
component еи" > гих and a second component which must be the vectorial 
sum of those E.M.F.'s which are due to ф, and pi. 

The flux through limb 2 (in Mr. Cramp's case the motor field) at no load 
is ,, — o, and at full load $,, — $/' + Фу , where / > фи", and where 
$i + фз is that flux to which I have referred as фз. I trust that a full. 
load diagram may be dispensed with after this additional explanation. 


If Mr. Cramp's test figures have been cortectly obtained, 
why does he not prove it? All that is пссозғагу is to show 
how he measured the phase and magnitude of ¢, and how he 
found 4$', or tho value of $' at full load. As long as this 
explanation is not forthcoming, I must continue to hold that 
his result is fallacious. 

Now, as to the neutralising winding —Mr. Cramp says it is 
untrue that he has discarded it. Personally, I do not care ono 
way or another, but it is conceivable that somebody else may 
like to know to which of his own statements Mr. Cramp refers 
as untrue. The statements I have in mind are enumerated 
below. Perhaps Mr. Cramp will explain. (I) When first 
speaking of his motor, Mr. Cramp gave a diagram of samo 
showing a neutralising winding, and he described that neutra- 
lising winding as being the distinctive feature between the 


ordinary so-called repulsion motor and bis own machine—hence, 


no doubt, the name of this Cramp motor, Veutrilised Repul- 


sion Motor” (see The Electrician for March, 1906). This term 
does not lack in unconscious humour, seeing that every so- 
called repulsion motor is already neutralised by the very fact 
that the energy is conveyed into the rotor by induction. (2) 
In Fig. 19 of his Manchester Paper Mr. Cramp shows ло 
neutralising winding; and (3) the last table of that same 
Paper states that no neutralising winding is required for the 
Cramp motor. A logical conclusion seems to be that when 
the neutralising winding is discarded, then the Cramp motor 
resolves itself into our old misnamed friend the repulsion 
motor. Is that so 1— Yours, &c., VAL. A. FYNN. 
London, S.E., Feb. 16. 


ee шышаны ена ганында рина кк шын а клн алыгы 
LEGAL INTELLIGENCE. 


Lloyd's v. Marconi International Marine Communication Co. 
(Ltd.) 


The hearing of this case was commenced before Mr. Justice Kekewich 
in the Chancery Division last week, when his lordship intimated that he 
thought it was a case for settlement. Au adjournment was made to ascer- 
tain if his lordship's suggestion could be acted upon. As no settlement 
was arrived at the hearing was resumed on Thursday last. 

Mr. P. Ogden Lawrence, K. C., and Mr. Ashworth James appeared for 
plaintiffs; and Mr. Warmington, K.C., and Mr. Gover for defendants. 

It was an action for specitic performance of an agreement by the defen. 
dants to provide and install apparatus for working the Marconi system 
of wireless telegraphy at Lloyd's signal station at the North Foreland. 
Defendant company was entitled to an exclusive licence to use the 
Marconi system for all maritime purposes in all parts of the world except 
certain places not material in the present case. Au injunction was also 
claimed restraining defendanta, their servants, agents and workmen from 
carrying on wireless tslegraphy at or near the North Foreland elsewhere 
than at the plaintiff’s signalling stations or otherwise, so as to prevent 
the wireless telegraphy apparatus being installed and worked at the 
plaintiffs' stations. 

The Marconi Wireless Telegraph Co. had disclaimed any interest in the 
proceedings in this action, and proceedings against them had been dis- 
continued. 

In the statement of claim it was set out that the two companie3 
(the Marooni Wireless Tel. Co. and the Marconi Int. Marine Communi- 
cation Co.) were, as regards administration, in the same bands, but 
by clause 1 of the agreement the International Co. granted to Lloyd's 
the right to use the Marconi system for the sole purpose of maritime 
signalling at all Lloyd's signal stations then already established or 
to be established during the currency of the agreement (which was 
to run for 14 years) in any part of the world, with certain exceptions. 
Clause 2 provided for the speedy installation of the apparatus, pay- 
ment for which was to be made by Lloyd's. Clause 3 fixed the rate 
of payment and royalties for the installation in respect of each signal 
station, and clause 6 set out that before October, 1901, Lloyd's were to 
give the International Co. an order for an installation in at least 10 


: Lloyd's signal stations. By clause 7 Lloyd's undertook not to use at any of 
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its signalling stations any system of wireless telegraphy except ihe 
Maroni са. Certain delays took place in naming the 10 stations, and 
in 1904 an action was commenced by Lloyd's against the International Oo., 
and in 1905 an action was instituted against both defendants, both 
actions raising various mattere. The actions were stayed on the terms of 
a single agreement of compromise, which provided that, except so far as it 
modified the provisions of the terms of compromise, the agreement should 
continue in force during the remainder of the original term, the royalties 
on the 10 stations to continue payable at five of the stations to be named 
by Lloyd’s. It was alleged by plaintiffs that they had paid to the Inter- 
national Co. the royalties on the 10 stations and that they had named 
the five stations which were to be equipped under the agreement. One of 
the five stations was the North Foreland, and plaintiffs said that the 
International Co. had refused to instal the Marconi apparatus at Lloyd's 
station at the North Foreland, and that the defendants were working the 
Marconi system at their North Foreland station and claimed the right to 
do so, notwithstanding the agreement. 


Defendants did not admit that the administration of the two Marconi 
companies was in the same hands, nor that the agreement was 
entered into with the concurrence of the Wireless Co. They also said that 
prior to the agreement of 1901 the International Co. had established a 
station at the North Foreland which had been worked regularly, and they 
contended that by one of the clauses of the agreement it was express] 
agreed that the station at the North Foreland, and all the then establish 
stations of the International Co., should continue to be worked either by 
the International Co, or by Lloyd’s on their behalf. The defendants said 
that, in pursuance of an agreement and with the desire to work amicably 
with plaintiffs and to work all Lloyd's stations as well as their own, 
they were willing, circumstances permitting, to remove their own 
wireless telegraph station to Lloyd's watch house premises at the 
North Foreland, but litigation having been renewed between the parties, 
the International Co. determined to continue their own station at 
the North Foreland. The Postmaster-General had agreed to grant a 
licence to the International Co., but had refused to permit the establish- 
ment of more than one wireless telegraph station at the North Foreland, 
and the defendants said that by reason of such refusal they were unable 
lawfully to equip and establish wireless telegraphy at Lioyd's station. 
Defendants contended that there could not be two stations at the North 
Foreland, and that, as they had one there already established" at the 
date of the agreement, they were entitled to retain it. 

After hearing evidence and the arguments of counsel, 


Mr. Justice KEKEWICH gave judgment. He said the only difficulty 
in this case had been in appreciating the position of defendants. He had 
followed Mr, Warmington’s opening of defendants’ case very closely, but 
he failed to understand the force of Mr. Warmington's contention, He 
thought there mast be something in the defendants’ case which he had 
not seen, and во he took the opportunity of quietly considering the agree- 
ment, and the view which he then formed of the proper construction of 
the agreement confirmed what he had said. They all knew who the 

arties were, and the circumstances under which the action was brought. 

hey knew that Lloyd's had a large number of stations in the United 
Kingdom and elsewhere, and they knew that one of these stations was 
the North Foreland, which was described in the schedule as “ temporarily 
suspended.” It was impossible to say, however, that because it was 
temporarily suspended it was not one of the stations referred to in the 
agreement. No ona would say that the agreement admitted of any such 
construction as that. They did not know the stations of the Marconi Co., 
though they knew they had stations because they were mentioned in 
clause 13. One station on the experimental list was at the North Fore- 
land. In passing, he noticed one point which was made a good deal of 
-—the identity of the two different stations, because the Marconi Co. now 
had a station on a site which was not the same as that at the date of the 
agreement. It was said, however, to be the same station, and that the 
company had only changed the site. That seemed to be a play upon 
words, and to his mind it was a different station. At the time of the 
agreement Lloyd's had under consideration the introduction into their 
eervice of wireless telegraphy. The Marconi system was not the only 
system. Lloyd's had spent money on ascertaining what was the 
best, and had come to the conclusion that Marooni's was the best, and 
they were prepared to confine themselves to using that, paying certain 
sums for the privilege. The Marconi Co., on the other hand, were willing 
that their tystem should be used at Lloyd’s stations on certain terms. 
They were in doubt, however, whether Lloyd’s would adopt the system at 
suffic:entstations to make the bargain a commercial success. They therefore 
stipulated that whilst Lloyd's should be at liberty to adopt the system at 
any number of stations they should compulsorily adopt it at 10, and of 
course it followed from that that Lloyd's should pay for the system at 10, 
whether they adopted the system at the 10 stations or not. He took it 
that the legal result from that would be that if Lloyd's did not adopt the 
system at more than nine there could be an action by Marconi’s for 
breach of contract. So the bargain was that Lloyd's should be at liberty 
to use the system at all their stations, but were bound to use it at 10, this 
10 being entirely of their own selection. Was it possible, on the construc- 
tion of the agreement, that the defendant meant that Lloyd's should be at 
liberty to use the Marconi system at all stations exceptthe North Foreland 
and they should be bound to use it at 10 stations other thanthe North Fore- 
land stations? He could not see the slightest ground for any such supposi- 
Von. Clause 2 provided for the payment for the installation and for the pay- 
ment of a royalty of £20 a year for every station where the system was 
adopted. Clause 2 bound the plaintiffs down to use the Marconi system. 
The parties had had some litigation and arrived at a compromise. The 
compromise was embodied in a long agreement, two clauses only of which 
seemed important in the present action. Up to that time Lloyds had 
only fixed on five stations, and that was a breach of the agreement—a 
breach of which, of course, the Marconi Co. were entitled to complain. 


When the litigation was compromised the Marconi Oo. stipulated that 
five stations should be added. Now, why was the North Foreland not to 
be included? Why except the North Foreland? He could not conceive 
the slightest reason for it, and whether he took the exact words of the 
agreement or the surrounding circumstances the same conclusion followed, 
It had been proved beyond doabt that the two stations, that of the 
Maiconi Co. and that of Lloyd's, could not stay there together, because 
the Postmaster-General’s license was not forthcoming, so that if the 
Marconi Co. carried on their business on their new site they would inter. 
fere with the work of Lloyd's. It was said that Lloyd's would interfere 
with the Marconi Co., but it seemed to him that the Marconi Co. had not 
the right to be where they were. It seemed to him that, putting aside 
the obligation to maintain, Lloyd’s were to pay certain sums, and there- 
fore the Marconi Co. were bound to supply everything that was neces 
to work the system. This meant that there was necessarily an implied 
agreement on the part of the Marconi Co. not to do anything to interfere 
with the privilege which it had assigned to Lloyd's. They could not 
specifically perform the agreement, which was asked for, and he could 
not grant damages to the plaintiffs because no damages were proved. 
He could, however, grant an injunction, and he did so. He would agree- 
ably leave the case there, but there were two points to which be must 
refer. In the first place, it was put forward that the Marconi Co. was 
justified in what they had done because their system could not be adopted 
&t the Lloyd's station. Now, he had uncontradicted evidence that there 
was not the slightest difficulty in putting up a proper mast on the site 
occupied by the North Foreland station of Lloyd's, and therefore there 
was nothing ip the objection. Why the defendants had taken the course 
they had hedid notknow. There was evidently considerable jealousy on 
the part of the Marconi Co., for there was no doubt whatever that the 
North Foreland was named distinctly by Lloyd’s according to the terms 
of the agreement. It was named in a solicitor’s letter, and it was also 
named in a letter from Sir Henry Hosier written on behalf of Lloyd's to 
the managing director of the Marconi Co. This cage was an important 
one, and it might come up in the Court of Appeal, and an importance 
would perhaps be attached to evidence which he did not attach to it. 
The question would then be asked. What was the opinion of the judge!“ 
He must, therefore, say enough to answer the question. Nobody could 
doubt that Mr. Cuthbert Hall was a shocking bad witness. He talked 
instead of answering questions, and endeavoured to argue instead of 
leaving it to bis counsel. It would have been an insult to his intelligence 
to say he did not understand the plain questions put tohim. He allowed 
himself to say he did not understand things he must have understood, 
and he avoided direct questions whenever he could. 

His LORDSHIP then granted the injunction, with costs. 

Mr. WABMINGTON, K.C., asked for a fortnight’s stay. 

Mr. LAWRENCE offered no objection, and his Lordship assented. 


In Re 8. G. Brown's Letters Patent No. 1,434 of 1899. (Peti- 
tion for Revocation of Patent.) 


Mr. Justice Neville, in the High Court on Friday last, resumed the 
hearing of this action. (For last week’s proceedings see The Electrician 
for Feb. 15, p. 696.) 

Sir Robert Finlay, K.C., Mr. Cripps, K.C., and Mr. A. J. Walter, K.C. 
(instructed by Mr. Alfred Withers, 323, High Holborn), appeared for 
petitioners ; Mr. Bousfield, K.C., and Mr. J. C. Graham, K.C. (instruoted 
by Messrs, Trinder, Capron & Co., 156, Leadenhall-street, E. C.), for respon- 
dent ; and Mr. E. Russell Clarke (instructed by Messrs, Budd, Johnson & 
Jecks, 24, Austin Friars, E.C.), held a watching brief on behalf of the 
Commercial Cable Co. 

Mr. BOUSFIELD (continuing his opening statement) said the main 
object of the invention was to do for submarine cables in the way of re- 
laying what had been done for land lines. One of the difficulties was that 
while with land line circuits you got currents of the order of a milliampere 
available for energising the electro-magnet which was to work the relay, 
when you got to submarine cables, instead of having currents of a milli- 
ampere, you had an available current of a micro-ampere, which introduced 
a great difficulty, because the thing that was going to work the relay was 
the current that had to work the contact device which was to send the 
current on. If you had currents of a milliampere it could be done by 
means of the devioo he had shown his lordship; but if there were only 
currents of a micro-ampere, as they had in submarine cables, then the 
„driving power was only a thousandth part of what it was in the case ot 
land lines. The cable was lying at the bottom of the sea sheathed with 
gutta-percha, &c. Outside that they had the sea, and they made their 
retarn through the sea. They did not have a return cable except in & 
few cases for very short lengths. When the current was sent through the 
cable it came back through the earth, so that there was on all sides of the 
cable what might be called a differance of potential. There was a dif- 
ference of electrical condition. When it came to working a relay or 
trying to work a relay from the cable it introduced great difficulties. 
Their first trouble was that they had very small currents to energise their 
apparatus. The second was that the zero was a varying zero. To get 
rid of the varying zero was one of the difficulties in trying to get over а 
cable relay. That was how the matter stood for а great many years, and 
various people tried to solve these problems. In 1898 Mr. Charles 
Bright in his book entitled Submarine Telegtaphs“ said: With 
a view to effecting automa'ic instead of manual translation between 
lengths of submarine line, the cable relay may be said to have been the 
dream of the cable engineer for years, and one that has seriously occupied 
the mind of many an electrician. The late Mr. C. V. de Sauty, Mr. Walter 
Judd, Mr. Chas. Cuttriss and Mr. E. Raymond-Barker had especially 
turned their attention to the subject, bat so far no absolutely complete 
success had been met with in practice.” He might add that no 
[орноп had been so successfal that any oable company would 


Dave thought of applying it to the actual practical working of their 
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cables, The first idea that occurred to the experimenter was natur- 
ally a relay with fixed contacts; but as Mr. Cattriss had expressed it 
the ''Stietion" here involved must always ba fatal to success, Both Mr. 
de Sauty and Mr. Raymond-Barker had endeavoured to turn the sus- 
pended coil to account. It would seem that though it was possible that 
the cable relay might be applicable to short circuits, in the case of really 
long cables it did not appear as though it would be possible to obtain im- 
pulses sufficiently clear to operate any dead-beat relay such as would be 
required to actuate signalling lines. His clients (the owners of the patent 
in dispute), Mr. H. A. Taylor, Mr. A. Dearlove and Mr, 8. G. Brown, the in- 
ventor, had been working at that problem for years. He would call Mr. 
Walter Judd, chief electrician of the Eastern and Associated Telegraph 
Companies, who had himself tried to solve the problem. The only evi- 
dence? he wanted to get from him was as to the effect of the paragraph he 
had read that this had been the dream of the cable engineer for years, 
that he and several others had tried to solve it and had failed, and that 
until the date of Brown's invention the problem remained unso!ved, 
whereas now it had been completely and satisfactorily solved by 
Mr. Brown's invention. It was said that Mr. Brown had been 
anticipated, because it wasa well-known thing that all they had to do in 
order to get a relay to work was to have a vibratory contact, and that, 
although they had very little power to move it, the vibratory contact was 
the thing to solve the difficulty. They all tried vibratory contact, bat 
Brownjwas the first to pass from the vibrating contacts, which had failed, 
to the idea of a continuously-moving contact, which succeeded, The idea 


of Mr. Brown was opposed to all ideas of vibratory contact, which had 


been tried before; it was to have a continuously-moving drum on which 
the contact should bs made. The drum in the apparatus was divided 
into two parts by an insulating section. It was not until Mr. Brown 
introduced the conception of a metallic drum divided into two sections 
continually revolving that the problem was solved. After Mr. Brown 
had made it a success Dr. Muirhead himself abandoned his idea of a 
vibratory contact. What he patented was a drum, and instead of con- 
tinuous rotation he moved it backwards and forwards. That was 
nearly the same thing. Whether in was an infringement or not 
they did not trouble about, because it would only complicate mat- 
ters. Counsel next referred to the point as to the varying zero, 
and said that it occurred to Mr. Brown that he could get rid of that 
by means of an application of the principle of the induction shunt. 
Brown's idea was to put an induction shunt with a large iron core in it 80 
as to have very high inductance. Dr. Muirhead said this was common 
knowkdge. They ail knew what an inductance shunt was, and they 
always knew that the higher the inductance the more it choked, &c. But 
the inventor had to combine the known elements in a particular way to 
mske the invention go. Every possible ground of attack had been taken 
against the specification. He then read through the complete specification 
which faid : This invention relates to improvements in telegraph appa- 
ratus whereby the relay apparatus is capable of being worked efficiently 
by minute electrical forces such as are likely t3 be received at the ends of 
long submarine cables, and is also capable of working with an absolute 
certainty of contict which is not in such cases obtainable with delicate 
relays when fixed contacts are employed. My improvements also relate to 
means for eliminating a varying zero in the recording instruments and 
for obtaining a better definition of the signals than heretofore.” The 
varying zero part was put separately from the relay part because it was 
useful not only for the portion of the relay, but also where the relay was 
not used. The device, so far as the removal of the varying zero was 
concerned, was claimed independently of the relay, because it was used 
independently of the relay as wellas with therelay. Dr. Muirhead and his 
family had done a great deal for the advancement of electrical knowledge 
in connection with electric cables and had earned a great reputation in 
connection with them, and what Dr. Muirhead and his firm did not know 
about signalling through cables no engineer was likely to know. That, 
however, did not refer to things that had to be invented, but to things 
which were matters of knowledge in connection with cable engineering. 

Мг. WALTER JUDD, M.I.E.E. (examined by Mr. GRAHAM), said he 
was a personal friend of Dr. Muirhead and had been connected for 30 
years with submarine telegraphy. He was chief electrician of the Eastern 
and Associated Telegraph Companies, the biggest group of submarine tele- 
graph companies in the world. He had nearly 120,000 miles of cable 
under his supervision. In transmitting messages along cables, when 
they got beyond a certain length of cable it was necessary to take off the 
signalling and re-transmit it. They knew that one way of doing that was 
by hand re-transmitting. 

Mr. Justice NEVILLE: Then you have to re-transmit merely on 
account of the length ?—Ye3, you cannot go beyond a certain length. 

Mr. GRAHAM (to Witness): I suppose that is because, after a certain 
length is traversed the currents are too feeble to do any more 
work? —Yes, it is largely a question of speed. The objections to re- 
transmitting by hand were loss of time and increased liability to 
mistakes and errors. For retransmitting messages relays were used on 
landlines for many years before the date of Brown’s patent, and pre- 
sented n» difficulty whatever. It had been desired for a great many 
years to have relays for long submarine cables, and a great many people 
were experimenting in that direction. He had made some investigations 
into the subject himself in the early 90’s, when he was in the Far East ; 
but he did not get very far. The Eastern and Associated Companies 
were always very desirous «f baving any proposals made to them 
on the subject by inventors, and among other schemes brought 
before their notice was Mr. Brown’s invention. He examined 
it, and he was very favourably fimpreszed. It was experimented 
with on the cables of the Eastern Telegraph Co. and he was 
satisfied with it. He had used both forms of Mr. Brown's in- 
vention—the relay and the shunt. The relay [involved the use of the 
shunt, It had undoubtedly resulted in a saving to them in the 


number of their staff, in a reduction of errors in transmission, and in the 
saving of time, They had worked as satisfactorily as one ever expected 

with delicate apparatus which required constant supervision. Mr. 

Brown's apparatus was, like the Kelvin syphon recorder, a most delicate 
instrument. The royalties paid by the telegraph and cable companies 
for the use of the instruments represented thousands of pounde per 
annum. Dr. Muirhead submitted some forms ofrelays to him to 
try. They tried his relay on the Eastern company’s cables both 
at Portheurnow and at Malta in 1899. This was prior t» their experi- 
ments with Mr. Brown's invention, The form of Dr. Muirhead's relay 
involved a vibrating arm playing between fixed points; it was set in 
vibration, as far аз he remembered, by an alternating current through a 
separate winding. Atany rate, the point was vibrated between fixed contacts, 
and it was supplied with a local correction device. In the early part of 1899 
they went down to Dr. Muirhead’s laboratory at Elmer’s End, and they 
thought the device contained considerable possibilities. It was the only 

thing they had then before them. It vas tried on the cables at Portheurnow, 
and it was eventually taken out to Malta, whereithada prolonged trial, but 
it was not found to be satisfactory. It was not sufficiently perfested, and 
it was consequently not adopted. It had a long trial at Malta in Novem- 
ber, 1899, and later, in October, 1900, and early in 1962 also. The latter 
trial was at St. Vincent. They did not get the results from it they 
wanted, They had not used the Muirhead device commercially on their 
cables. It was in November, 1899, that they began their first trials with 
Mr. Brown’s apparatus, and about July, 1900, they began to adopt it. 
It was taken to Gibraltar for a long trial, and the trials were satisfactory. 
The apparatus was then taken over. The Eastern and Associated Com- 
panies were licensees from Mr. Brown, and used his apparatus purely for 
re-transmission purposes. They were sending block signals, and if they 
wished to do so were using the interpolator also. The interpolator was an 
apparatus synchronised with the sending apparatus—to chop up the 
block signal into its constituent parts. They did not use it mora than 
they could help because it is an additional piece of apparatus to look after. 

Mr, BOUSFIELD : May I take it that normally your re-transmission 
is by Plo signals, though occasionally you use the interpolator ?—Wit- 
ness: Yes. 

Do you use condensers in working with that both at the senling and 
receiving end ?—On the relay there are, I think I am right in saying, only 
condensers in the receiving cross-section circuit. 

You do not use sending receivers in series with the line?—Not with 
the magnetic bridge. 

зо magnetic bridge means what ?—The magnetic shunt placed in the 
middle. 

Mr. WALTER: Of course, the sending current will then pass without 
choking ?—Witness: Quite so. 

Have you ever used a magnetic shunt in series with tha recsiving 
instrument and the cable?—We have used a little inductance at times 
in various experiments, but I d» no: think that we have made any per- 
manant connection with any inductance of any sort. 
How long ago is it that you used induction in the receiving circuit? 
Is it the natural thing to use increased inductance in the receiving cir- 
cuit ?—Very little induction is used in series in the line. No large 
amount of induction is used in closed circuits with the receiving instru- 
ment. They had found the use of the magnetic shunt in the place of 
reseiving condensers had resulted in a considerable gain in speed. 

By using it for shunting an ordinary syphon recorder you have gained 
in speed ?—We have gained it in that way amongst others, to the extent 
of 10 or 15 per cent.—say, 10 per cent. Mr. Brown's instrument was 
undoubtedly a great advance upon all their previous experience. 

This concluded Mr. Judd's evidence. and the proceedings were ad- 
journed to yesterday (Thursday), when Mr. S. G. Brown was examined. 


Brown v. London County Council. 

At Westminster (London) County Court on Monday, Judge Woodfall 
and a jury heard this case. Plaintiff was a labourer, and in October last 
was engaged at the Camberwell New-road electricity station, It was 
stated that he was told to screw up a board, and was doing so, when an 
explosion occurred, “ plaintiff (said counsel) being enveloped in blue 
flames.” He was badly injured. 

Medical evidence was to the effect that plaintiff had lost the senses of 
smell and taste. 

The jury found for plaintiff for £100, and judgment was given accord- 
ingly, with costs. 


Keylock v. Cheltenham & District Light Railway Co. 


At Cheltenham County Court last plaintiff sought to recover £25 
damages for injuries sustained through the alleged negligence of the com- 
pany’s servants. While riding on one of the company’s cars up Cleeve 
Hill on Oct. 1 the car ran backwards. Thinking the car had got ont of 
control, and fearing an accident, plaintiff jumped off and dislocated his 
shoulder. The company denied negligence, and pleaded that there was no 
cause for alarm, the car never attaining a speed of more than а few miles 
an hour in its backward motion, and being pulled up with within 25 yds. 

Judge ELLICOTT held that the company were negligent in using a 
double-deck car on the hill, contrary to the board of Trade regulations, 
but he also held that the accident was not attributable to that act : 
negligence. He found that plaintiff was never in а position of real рей , 
and that he acted unreasonably and imprudently. Judgment was there- 
fore given for defendants with costs. 

Astay of execution was granted. 


Ыз .. 

Mica Insulated Co. (Ltd.) v. Saee ya жое. даз 

We are informed that on the 13th inst. an order was made th: . 

tiffs be at liberty to discontinue this action, with costs to be taxed and 
paid by plaintiffs and no further action to be brought. 
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MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


A test room assistant is required at the Stepney electricity works. 
Applications to the engineer and manager (Mr. W. C. P. Tapper), 
27, Osborn-street, E., by Wednesday, Feb. 27. See an advertisement. 


The Harris Professorship of Physics at Dundee University College 
will be vacant on April 1. Applications to the Secretary and 
Registrar by March 9. 


Experienced syphon-recorder clerks are required. Applications 
to Mr. E. Raymond-Barker, India Rubber, Gutta Percha & Tele- 
graph Works, Silvertown, London, E. See an advertisement. 


Llandudno & District Electric Tramway Construction Co. (Ltd.) 
require a gentleman to take charge of their undertaking; must be 
fully qualified to deal with all matters relating to traffic. Appli- 
1 to the Secretary, 18, St. Helen's- place, London, E. C., by 

th inst. 


Applications are invited for tho position of clerk to the electricity 
works of the Heston and Isleworth Urban District Council. Salary 
£100 per annum. Applications to the chief electrical engineer (Mr. 
Percy E. Rycroft), Electricity Works, Bridge-road, Hounslow, by 
noon 25th inst. 


An electrical engineer is required to take charge of the Partick 
оа electricity station and refuse destructor. Applications by 
arch 6. 


Mr. S. Irwin Crookes, A. M. I. E. E., of Battersea Polytechnic, has 
been appointed head of the electrical engineering and physics 
department of Auckland Technical College, New Zealand. A new 
college is being built as a Seddon Memorial ” at the cost of £50,000. 
During last session Mr. Crookes bad charge of the electrical engineer- 
ing claszes in the Day Technical College at Battersea, and was also chief 
assistant to Mr. Frank Broadbent, M.I.E.E., who had charge of the even- 
ing technical classes in electrical engineering in the same Institution. 
Mr. Crookes has given special courses of lectures to members of the 
Amalgamated Society of Engineers in the south-west district, the course 
this year dealing with Alternating Currents and Alternating-current 
Machinery." ў 

Mr. А. Н. Stanley, manager of the street railway department of 
the New Jersey Public Service Corporation, has been appointed 
general manager ofthe Underground Electric Railways Co. of London. 
Sir George S. Gibb remains managing director of the company. 


Mr. G. Laverty, of Melrose, has been appointed managing engi- 
neer of the Hitchin electricity works of the Electric Supply Corpn. 


Neath Council have appointed Mr. H. B. Lloyd mana ger of 
their electricity works, at £140 per annum. 


Mr. F. West, senior clerk at Southwark (London) Electricity 
M accepted an appointment under Marylebone (London) 
ouncil. 

Mr. Thos. MacLagan, of Glasgow telegraph department, has been 


promoted to the position of chief superintendent of telegraphs at 
Manchester. 


Bradford.—Correction: In our last issue we stated that Mr. 
H. S, Ellis had been appointed chief assistant electrical engineer at 
Bradford. This is incorrect, as the position of Mr. Ellis is that of 
assistant electrical engineer, not chief assistant. No steps have yet 
been taken to appoint a chief assistant. 


BDUOATIONAL NOTIOES. 


South African College, Cape Town.—The courses of instruc- 
tion in civil, electrical, mechanical and mining engineering and sur- 
veying given in the School of Engineering of this College began on 
Wednesday, Feb. 20. The College buildings contain spacious and 
well-equipped electrical, civil and mechanical engineering labora- 
tories, workshops, drawing office, library and lecture theatres. Par- 
ticulars of the courses, scholarships and entrance examinations in 
engineering may be obtained from the registrar (Mr. J. W. Miller, 
M.A.). Sec also an advertisement. 


й Bonth- Western Polytechnic, Chelsea.—Lord Alverstone, 
C. M. G., Lord Chief Justice of England, will present the prizes 


and certificates to students of ing el 
March 15 at 8 gia. evening classes and day college on 


3 False Pretences.—At the Guildhall (London) on Mon- 
| у rancis Delma Radcliff, о сетш was charged on remand 
E ore Ald. Hanson with obtaining ums of money by false pre- 
ences. The amounts were Wh in respect of premiums for 
apprenticeship, and the fals eged was that the prisoner 
е m be carrying ge®usiness as a Melectrical engineer, whercas 
АГ, а 1eultics and practically out of employment 

SR LS CADRE Mr. G. A. REYNOLDS, whose father paid the accused 

о 0 to teach his son the vusiness of an electrical engineer, 


gave an account of how he got through the day, having nothing to do. He 
said there were a few books in the office and he looked at them. He 
did not remember the titles of them. Mr. Radcliff told him and thé other 
apprentices that they could read the books if they liked, but he never 
asked them any questions about them. Eventually he found the office door 
locked, defendant having gone. 

Mr. Vickery (who prosecuted): Could you fit an electric bell now, do 
you think ?—No, eir. 

Mr. H. G. Brock said that in Jan., 1906, he interviewed the accused at 
69, Fenchurch- street, and in answer to questions prisoner Btated that he 
was an electrical engineer, understood all branches of the trade, and under. 
took to make witnegs’s son a practical man in two years. The lad was 
apprenticed and a premium of £12 paid. Some three months afterwards, 
in response to complaints, defendant, wrote that trade was very bad, but he 
was expecting it to take a turn. He offered to release the boy and return 
the premium in monthly instalments of 40s. Witness got none of it back. 

Accused was committed for trial. 

Bath.—The Electricity committee unanimously recommend the 
Council to sell their electrical undertaking to the syndicate repre- 
sented by Mr. E. Schenck. A special meeting of the Council will 
be held next week to discuss the matter. 


Bermondsey (London).—On Tuesday the report of the district 
auditor upon the accounts of the electricity undertaking was sub- 
mitted, with the observations of the Finance and Electricity com- 
mittees. | 

The cost of opposing the electric power bills should have been charged 
to the electricity revenue account, and the auditor stated that he had 
held at previous audits that the Council were acting within their statu- 
tory powers in charging the whole of these costs directly upon the rates. 

The Finance committee recommended that in future the cost of 
opposing electric power bills be wholly charged to the electricity fund, 
but that the cost of opposing the L.C.C. Bill be charged, in moieties, to 
the electricity and the general fund. 

The auditor reported that it was argued that the assessment placed 
upon the electricity works, judged on the basis of capital expenditure, 
was insufficient. With that contention the audit had no concern, as the 
action of the Assessment committee was subject to review by a court pro- 
vided for hearing appeals in such cases. It was also contended that the 
amount charged to rates for public street lighting exceeded the amount 
which was fairly or properly so chargeable, and that the offer to supply 
current at 14d. per unit made by the London Electric Supply Corpn. at the 
close of the year under audit should be taken into account in considering 
the question. 

The auditor held that it was not an easy matter to decide what was 
the fair and proper charge to allow in such cases, but after а comparison 
of the charges made in other boroughs, which had fallen greatly during 
the last few years, and were now approaching a uniform scale, he did not 
think there was any ground for taking exception of the charge (21d. pet 
unit) for the supply and distribution of current, apart from the upkeep 
of the lamps and standards. 

It was further argued that a sufficient amount was not charged to the 
electricity account to cover the value of steam raised by the dust destruc- 
tor. After evidence had been taken and testa made, it was resolved to 
increase the item from £580 to £885, and that correction had been made 
in the accounts. The Electricity committee state that they are having 
additional tests made of longer duration for the current year’s accounts. 
They were informed that it was a common experience amongst municip 
electrical engineers for 4 lb. of coal to produce steam to generate one 
unit of electric current. A portion of the loss of the running of the dust 
destructor should, it was argued, be charged to the electricity account 
owing to the fact that it was set up at the same time as the electrical 
plant and partly (at least) for producing steam for the generation of 
electricity. In regard to that the auditor said he had previously held, 
and must hold again, that in law the dust destructor was a geparate under- 
taking chargeable on the rates and not to the electricity revenue. The 
dust destructor was a charge on the rates of fully £3,000 per annum 
in excess of other methods of disposal, and even after allowing 
for the steam raised at full value and for all other economies it was at 
least an open question whether the Council would not be saving money 
by barging their refuse away instead of destroying it. In that connection 
the opinion expressed by the electrical engineer (Mr. Heenan) that he 
could generate energy more economically without the destructor appe 
to have an important bearing on the question. А 

The Electricity committee expressed regret that the auditor had seen 
fit to express opinion on & question of policy. They did not admit the 
accuracy of the statement that the dust destructor was entailing а 
charge of £3,000 per annum in excess of other methods of disposal. 1 

The Finance committee stated that they have directed certain details 
to be presented, and would report later. Я 

It was also argued at the audit that in view of the clause 1n the on 
mondsey Order relative to annual revision of the rate of charge in suc 
a manner as to avoid in so far as is possible any charge upon the rates, 
greater amount ought to be taken into account in respect of depreciation 
and provision for replacement of plant, and that an assimilation to the 
annual provision made by the electricity companies of London wou 
involve a charge of £2,114. А ts 

The auditor finds that the Council had complied with the requiremen : 
in regard to loan repayment and in regard to charging the cost О. тора 
and renewals upon revenue, and that in addition they had carried fo 
ward a balance of about £700 on their net revenue account after uns 
aside oye! £3,C00, and that the latter amount had been subsequently 
invested. 

The auditor went on to state that he did not consider that the се 
allocated to revenue as а share of the common expenditure in respec 
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central establishments, &c., was as yet sufficient, and in his opinion it 


should be increased by fully £100 per annum. 


Carmarthen.— The Council will this week consider a report by 
their consulting engineers (Messrs. Medhurst & Lloyd) on the offer 
of J. B. Saunders & Co. to establish electricity works in the district. 


Customs Decisions.—According to a recent decision, the import 
duty payable under the New Zealand Customs Tariff on electric 
tramcars is 20 per cent, ad val. 


Dumbarton.—The official inspection of the tramways took place 
on Tuesday, and the lines were opened for traffic on Wednesday. 
The tramways are owned by the Electric Supply Corpn. 


Electric Carriages in Hyde Park.—It is announced that licences 
and badges will be issued, after March 31, by the Commissioners of 
H.M. Works and Publie Buildings for the admission of electric 
carriages to Hyde Park between 4 and 7 p.m. in the months of May, 
June and July. 


Electric Pumping in Mines.—At the iron mines of Messrs. 
Harrison, Ainslie & Co. in the Barrow-in-Furness district a new 
electric pumping plant is being installed, capable of raising some 
600,000 gallons of water per hour. The charge for pumping at 
present is stated to be about 8s. 9d. per ton of ore raised, while with 
the new installation at work the cost is expected to be reduced to 
about 6d. per ton. It is also estimated that they will be able to 
raise 1,000 tons of ore per day. The generating plant will consist 
of three 750 kw. turbo-generators, and the boilers will be supplied 
by Babcock & Wilcox. 

Electricity in Mining.—It is reported that important develop- 
ments are about to take place on the Randfontein Estate, where 
the four mines controlled by Mr. J. B. Robinson are about to be 
equipped with electric power, and other mines will be worked in a 
similar way immediately the producing stage is reached. A large 
generating station is to be erected for the supply of current to the 
Robinson group, and it is stated that the carrying out of the scheme 
will cost a very large sum. 


Exeter.—An unopposed inquiry was held on Friday into the 
application of the Council to borrow £9,990 for extensions of the 
пеше undertaking, including the laying of mains in the Heavi- 
tree district. 


Exhibition.—The first International Commercial Vehicle and 
Motor Boat Exhibition will be held at Olympia from March 7 to 16 
inclusive. The exhibition is organised by the Society of Motor 
Manufacturers and Traders in connection with the Automobile 
Club of Great Britain and Ireland. 


Halifax.—For the first nine months of the current financial year 
the net profit on the electricity department was £1,666, but it is 
expected that the profit for the whole year will be £3,735, the figure 
in the estimates, On the tramways a profit of £1,809 for the year 
was estimated, but there is already a loss of £1,001; and it is 
expected that by the end of March it will have been increased to 
about £2,000. 


Hammersmith (London).—The electricity committee report 
that Messrs. Gwynnes, who propose building a new test shop at 
their works, have prepared alternative schemes for using electrical 
energy from the Council's mains and for generating current them- 
selves. 

Upon the suggestion of the borough electrical engineer (Mr. G. G. Bell) 
Messrs. Gwynnes have made application to the Council to supply the 
necessary plant upon a hire-purchase basis on the terms following: 
Messrs. Gwynnes to obtain prices for and select such motors, dynamos, &c., 
as they may require, such machinery to be paid for by the Council, subjeot 
to the borough electrical engineer being satisfied as to the quality and 
price, and Messre. Gwynnes to repay the Council the capital cost by three 
equal annual payments (without interest), when the machines will become 
Messrs, Gwynnes’ property. The committee recommend that the machines, 
&c., required be supplied to the firm on the hire-purchase arrangement 
upon the terms set out. 

Huddersfield.—The income of the electricity department for 
1906 was £27,928. 19s. 5d., against £26,116. 8s. 3d. in the previous 
year, while the expenditure was £17,216. 17s. 4d., compared with 
£14,242. 8s. 5d. The gross profit was £10,707, 2s Id., against 
£11,873. 19s. 10d. After providing for interest, redemption of 
debt, &c., the net balance was £767. Os. 7d., or £1,285. 17s. 2d. less 
than in 1905. The £767. Os. 7d. is to be placed to depreciation and 
contingencies account. 


Hull.—At a meeting of the Tramways committee on Monday a 
statement was submitted showing the estimated income and ex- 
penditure for the year ending March 31 next. 

The income is estimated at £120,539 and the expenditure at £96,677, 
leaving £23,862, against £19,500 in 1906, of which £10,000 was devoted 
to relief of rates. 

The chairman (Ald. LAnABD) moved that £15,000 go in relief of rates, 
and £8,862 be carried to reserve. The estimates provided £12,160 for 
interest, £9,527 for sinking fuud and £2,527 as a contribution to the 
district fund for the committee’s proportion of the cost of street widening 


| Inquests.— An inquest was held at Ossett, on Thursday last week, 
into the death of William Saville, who was killed at the Ossett sub- 
station of the Wakefield & District Light Railways Co., on the 12th inst. 


J. H. Dixon, overhead linesman, said he entered the station to ask 
Saville, who was in charge, for a key. Saville mentioned that a 
terminal of the high-tension cables had come unsoldered and proceeded 
to show it to witness, He exposed the terminal. As he was replacing 
the guard he gave a shout, and fell on his back quite dead, having 
received a shock of over 6,000 volts. He thought deceased was of opinion 
the cable was dead, It was afterwards discovered that the wrong 
machine was working (No. 2 instead of No. 1). 

А. J. Ler, sub-station attendant, said he discovered the defective 
terminal the night before. He had not been on duty at that station for 
11 months, and made the mistake of thinking No. 1 transformer was 
No. 2, He reported the defect as being on No. 1, when it was actually 
on No. 2, and made the same error in entering it in the log book and 
in telling Saville. 

The Coroner expressed the opinion that deceased was not misled by 
the incorrect entry in the log book, because he was well acquainted with 
the machinery, and must have seen that No. 2 machine was running. 
It was more probable that, treating the defect too lightly, he accidentally 
touched the terminal with his hand. 

The jury returned a verdict of accidental death. 


The inquest was resumed at Islington (London) Coroner’s Court 
yesterday (Thursday) into the death of W. Hampson, who was 
killed at the Woodville-road sub-station of the L.C.C. tramways 
department. The facts were given in our last issue. 

W. WALKER, electrical fitter and fellow workman of deceased, gave evi- 
dence as to finding Hampson at the bottom of the stairs. He was moan- 
ing and seemed to be in pain, but there was no motion of the limbs. He 
saw no marks on the hands or elsewhere except on the forehead, as if he 
had fallen. He did not notice whether the hands were closed or whether 
there were any tools by him. 

Mr. Оксп, R. Sr. Jony, eleotrical engineer, said deceased would be stand- 
ing at a vice at work 8 ft. away from tho high-tension gear, and between 
him and the gear wasa barrier 1 ft. high. The brickwork cells where he 
was found would be22 ft. away. Nothing was found wrong with any of the 
apparatus. Deceased had no occasion to cross the barrier or to go behind 
the barrier. Three of the iron doors of the cells had been removed, and 
iu each of the cells there waslive current. The object in leaving the cells 
open was to ventilate them whilst drying. It would be quite impossible for 
deceased to come in contact with the current without putting his hands 
in. There wasat each of the celle a bold danger notice. If the deceased 
had tripped up he could not possibly have reached the high-tension gear. 
There was nothing in the basement that he could touch that would give 
him & shock. Any person getting hands into two cells would get over 6,000 
volts, but with one hand a person would only receive 3,800 volts. 
Deceased could not possibly get both hands into the cells at one time. 

Mr. T. T. Horne, electrical engineer in the London County Council 
electric tramway department, said he made an examination of the pre- 
mises and found all the gear iu good working order. He could not find 
any possible chance of deceased having received a shock by accident, but 
he might have got a shock by placing his hand deliberately in one of the 
high-tension cells, and to do so he would have to walk in the front por- 
tion of the cell and put his hand on the exposed live metal, or if he 
had gone behind the cell into the passage he could have got a shock, but 
only in a deliberate way and not by accident. There was no other place 
where he could receive a shock. 

Mr. J. H. Riven, chief electrical engineer of the Tramways department 
of the L. C. C., said he visited the station after receiving Mr. Horne's re- 
port. He agreed entirely with Mr. Horne’s evidence. It was impossible 
for deceased to have received an electric shock by any accidental means. 
He must have deliberately placed his hand where he ought not to have 
done. On inquiries he found that all the regulations with regard to the 
station were properly carried out. | А 

Dr. B. Зрилзву said he had made examination of the skin in which the 
hemorrhages occurred, and found that they were more numerous than 
appeared to the naked eye, and must have occurred at the time of death 
or within one hour of death. He found no disease to account for the 
hemorrhages. There was a brown stain on part of the right wrist, but 
it was not possible to draw any conclusions from it, Further close 
examination confirmed his opinion that death was attributable to heart 
failure due to an electric shock. Deceased, having his heart a little 
affected, only receiving a slight shock would be sufficient to cause 
death. There were many cases on record of persons who were electro- 
cuted and there was an absence of burns. 

The jury returned a verdict of death from misadventure. 


Leek.— А new steam dynamo was started last week at the elec- 
tricity works by the chairman of the Electricity committee, Mr. 
J. E. Ingham. 


London County Council.— On Tuesday £12,728 was loaned to 
St. Pancras for electricity supply. | 

Electrically Driven Sewing Machines, —On the recommendation of the 
Education Committee it was agreed to provide 10 sewing machines at the 
Shoreditch Technical Institute and а 2 н.р. electric motor for driving them. 

Tramways.—I¢ was resolved to expend £36,350 on road work, plate 
laying and paving in the reconstruction for electric traction of the existing 
tramways from Greenwich-road to the Obelisk, Lewisham. EN 

Overhead Electric Traction.—The Highways Committee reported tha 
Camberwell and Lewisham Councils had declined to consent to the adopting 
of the overhead system of electric traction for the Dulwic h—Forest-hi 
tramways. | 

I.. O. O. Electric Power Bill. Kent County Council have decided 


to oppose this Bill. 
In the report recommen 


ding that this attitude be taken up, it is pointed 
out that if the 153a] authorities in the area oovere 


d ty the bill, who are 
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now the authorised distributors in the county, are not prepared to supply 
energy for power and lighting on such reasonable terms as the L. C. C. 
offer, then the Board of Trade would be able to dispense with the consent 
of such local distributors, and supply could be given by the L C.C. for not 
less than seven years. Obviously the undertakings of the small local 
authorities could not long survive such competition as that, and it would 
before long become necessary to sell them to the London County Council 
at a considerable loss to the ratepayers of those districts, 

Manchester and Salford Through Tramcars.— Conferences 
have been held between representatives of Manchester and Salford 
Corporations as to the through running of tramcars, and it has been 
decided to refer the whole matter to the general managers of the 
tramways of both Corporations, who are to draft a report showing 
which would be the best through routes to connect and run on the 
Manchester and Salford service. 


Neath.—The Council have received intimation that the South 
Wales Power Distribution Co. is about to undergo reconstruction. 
The Council, who have completed their distribution system, are 
dependent upon the company for power, The agreement between 
the Council and the company will hold good, and power will be 
supplied for 18d. por unit, and will be distributed at 4d. per unit. 

Norwich.—The Council have decided to apply for sanction to a 
further loan of £25,000 for extensions of mains, house services and 
meters, and additional engine and dynamo, two boilers and steam 


piping, mechanical stokers, feed pumps and feeder booster. 


Obituary.—We have to record the death, at Balham, London, on 
the 19th inst., of David Lumsden, who was until the date of his 
retirement (Oct. 1, 1897) a submarine superintendent in the tele- 
grap service of the General Post Office. r. Lumsden, who was 
in his 74th year at the time of his death, entered the service of the 
Electric Telegraph Co. on Oct. 8, 1858, and was transferred to the 


Post Office, when the latter took over the company’s undertaking, on 
Jan. 29, 1870. 


Personal.--Mr. H, St. Hill Mawdsley, who has acted for the 
past 11 years as chief engineer and assistant manager to Newtons 
Limited, Taunton, having lately resigned his position in order to 
take over the works of-the Lister Electric Mfg. Co., of Dursley, 
with the intention of manufacturing the “ Mawdsley” Zone 
Dynamo, which he introduced some four years ago, Mr. John W. 
Burleigh has been appointed chief engineer in succession to Mr. 
Mawdsley at Taunton, As chief assistant engineer Mr. Burleigh 
has taken an active part in the design and perfecting of this 
machine, which Messrs. Newton will continue to manufacture, 

Before leaving Taunton a presentation was made to Mr. 
Mawdsley (at & farewell smoking concert) of a clock and bronze 
statuettes. Mr. Hickley, the managing director, who made the 
presentation, said it was in recognition of tho great interest Mr. 
Mawdsley had always taken in the welfare of the employés of the 
company | 

Portrush.—The Diario de Governo" of Feb. 11, contains the 
text of a Law approving the contract between the Municipality of 
Ds and the Marques de Silva, of Gouveia, for electricity supply in 

eia. 

Southwark (London).—The District Auditor, in his report on 
the accounts of the electricity undertaking, rules that sinking fund 
and repayment of loans are equivalent to a depreciation fund. 

.Btoke Newington (London).—The Town Hall is to be wired at 
an estimated cost of £194, current being supplied at 4d. per unit. 
The estimated annual eharge is £58, against £46 for gas. 

The contract with W. T. Henley's Co. for supply and laying of cables 


of entrusting the firm offering the best conditions with the work of 
equipping and running the electricity works. Energy is also to be 
supplied to all industrial concerns which apply for it. It is further 
stated that the tramway company in Constantinople intend to recon. 
struct their system for electric traction and have obtained the neces- 
sary Official approval. ; 


Weymouth.—An inquiry was held here last week into the appli- 
cation of the Council for sanction to borrow 210,130 for electricity 
supply, including £1,255 excess expenditure. 


Wishaw.—The Council have been authorised to borrow an addi- 
tional £15,000 for electric lighting extensions, bringing the author. 
ised loans to £98,000. "The Secretary for Scotland has informed 
the Council that expenditure on “ free wiring ” is not covered by the 
provisions of this or previous sanctions. 


Woolwich.—At the meeting of the Council on 14th inst the 
Electricity committee presented a lengthy report by Sir A B. W. 
Kennedy upon the electrio light undertaking. This report, which 
was referred to in our issue for Dec. 28, stated that 

The capital expenditure on the undertaking had been so great, and 
the capital charges per unit were therefore go large, that as long as the 
average price charged per unit remained no higher than at present it was 
impossible, for a number of years to come, that the undertaking could 
show any balance on the right side, although as time went on both the 
capital charges and the working costs per unit generated would naturally 
decrease. The only way in which it could ba made certain that the 
accounts should show a credit balance would be by an increase in the 
average price received per unit, and that could only be reached by an 
increase in the rate charged to consumers, especially to the very large 
number of consumers whose load factor was extremely small. That 
being the oniy direct way in which the acaounts could be made to balance 
and the responsibility removed, or partly removed, from the shoulders of 
the ratepayers to those of the consumers of electricity, he (Sir Alexander) 
felt bound to put it before the Council, ani he hoped it would not be 
rejected without due consideration. The difficulties in the way of adopt- 
ing that course were very great and might prove insurmountable. [n 
that case there remained only to be considered how tho inevitable los 
could be minimised. The fact that they had built the Plumstead station 
in addition to the older station at Woolwich, and that at present they 
had a dual system of supply, had been the cause of their large capital 
expenditure, and was at present the cause of considerably increased 
working costs. He strongly advised that the work at the Plumstead station 
be limited as far as possible to what could be done by the help of steam 
obtained there from the destructor, which would, he believed, be sufficient 
almost continuously for all the d.c. plant at Plumstead aud also for ths 
supply of the Eltham and Lee district by the method he ha suggeste?. 
All further extensions of plant necessary for the Borough should be 
carried out at the Woolwich station, and as soon as sufficient d.c. plant 
had been placed there the use of the large alternators at Plumstead, 
which were now supplying carrent in Woolwich in a ver wasteful 
fashion, should be discontinued, and the whole of Woolwic supplied 
with continuous current direct from Woolwich station. In view of the fact 
that for next winter further plant would certainly be required at Wool- 
wich, he had suggested that it would be wise for the Council at least to 
consider whether there was any possibility of obtaining as much energy 
as would suffise to meet their wants from the South Metropolitan Electric 
Light & Power Co. on such terms as would render any further capital ex- 
penditure by the Council unnecessary. He had no personal knowledge 
as to whether the South Metropolitan Co., or any other undertaking, 
could offer the Council continuous current at rates which would bs re- 
munerative. As to working costs, the staff were reducing these 
rapidly. During last year a large expenditure had been incarred in 
management and account keeping, but a large part—indeed, the greater 
part—of that expense had been in connection with the accounts of the 
wiring and motor department, and would come to an end altogether if 
that department were closed, as he suggested it shoald be. ИРЕ 

In а postscript Sir Alexander Kennedy stated that after perusing the 
auditor’s report, dated Jan. 2, 1907, he found that his estimates a3 to the 
probable financial results of the working of the undertaking were consider- 
ably too favourable, and that the period mentioned in his report (five 
years), during which the undertaking would probably be a charge on the 
rates, should be doubled. Е 

The Electricity committee stated, in a report on the foregoing, that 
many of the recommendations involved inquiry which must of necessity 
occupy some time, but on one matter, the proposal to close the winng 
department, they had no difficulty in coming to а conclusion, The wiring 
department from its inception in December, 1903, to March 31, 1906, had 
resulted in a total net loss of £2,170. As far as could be ascertained the 
loss for the nine months ended Dec. 31 last would be £826, and the 
auditor had expressed his intention of debiting the revenae account of the 
department with £365 further in respect of value of capital assets on March 
31, 1906, reduced by payment of instalments on hire-purchase agreements 
which would have the effect of increasing the total loss of that depart- 
ment to £2,536. ‘The last Council, in framing the annual estimates for 
the current year, credited £600 to the wiring department as a contribu- 


Theft of Electric Wire.—At the Mansion House (London) Police 
Court on Friday, Ernest A. Gilles pleaded guilty to being concerned in 
stealing 128 coils of electric wire, value £180, the property of the 
British Insulated & Helsby Electric Cables (Ltd.). 


а couple of coils of wire, stating that he wou'd pay for them. The clerk 
let him have the wire, and a day or two after the prisoner asked him for 
anotbertwo coils, saying, “І will turn King’s evidenceit you do not." Upon 
coils, and from time to time he permitted 
the prisoner to carry off other coils, until 128 had been removed. 
Prisoner, it was stated, gave the boy 2s. or 3s. for each coil, and even this 
sum he had had back, because for some time before his arrest prisoner 
borrowed the money he had given him, pleading that he was hard up. 
Some of the wire prisoner had sold to an electrician named Weston at i 
10s. per coil, representing that they had been bought from а Mr. Lake, a | tion from the general electricity aocouut, as representing commission 
dealer, Altogether Mr. Weston had purchased 50 coils, and 27 of them | Alleged to be earned by the wiring department on lamps en 
had been produced. Prisoner was sentenoed to six months’ hard labour, | From the manner in which the auditor had dealt and evidently intend 
the Lord Mayor directing the wire to be returned to the prosecuting firm, | to deal with the accounts of the electricity undertaking, there could ds 
Turkey.—The “ Levant Herald” states that the Director of doubt tbat that £600 would on dipa llowedat tho next audit, Sell сш 
Artillery at Constantinople, whe nat -> department for the year ending March 31, 1907, would probably à 
ору 85 Constantinople, who is the concessionaire for the electric i i ing wi i мам 
lighting of the capital; is negotiating eir ) : i io £1,400. Sir Alex. Kennedy, in dealing with this department, say t 
х Sotiating with certain firms with a view | “Таш sorry to say I can only advise you that the sooner this departmen 
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is dircontinued the better for the undertaking. I feel sure from what I 
have seen of the accounts and the way in which the various items have 
been charged, that the real loss is even greater than the apparent loas, 
but even taking the figures as they stand, it will be better for you to face 
the loss that has been made than to continue in a business which must 
almost inevitably lead to further losses," Further on in the report he 
says :—'' It has been found over and over again that this class of business 
can only be made to pay by a very active and vigorous contractor, with 
ample experience and knowledge'of estimating and of storekeeping and 
working under regular business conditions," and, in conclusion upon this 
subject, he says: — I can only say again that it would be desirable, in 
the best interests of the Council, to discontinue this department with the 
least delay possible, and put up with whatever loss you have actually 
ineurred.“ 

The District Auditor, in his report on the department, says: ‘ I must 
fully endorse the financial conclusions on which the consulting engineer 
bases his adyice to discontiue this department with the least delay 
possible.” 

The committee therefore say they are satisfied that there will be no 
difficulty in making arrangements with responsible contractors for carry- 
ing out all the work required under the supervision and to the satisfac- 

ion of the Council, and without involving the Council in any loss or risk. 

The committee do not anticipate that the closing of the department will 
be in any way detrimental to the interests of the undertaking, but that, 
on the contrary, the considerable friction between the Council and its 
consumers which at present undoubtedly exists owing to defective work- 
manship and delay in executing orders, will be removed. 

The acting Borough Electrical Engineer has informed the committee 
that he will have no difficulty in making arrangements for a man or men 
employed at one or other of the stations to undertake small repairs, over- 
haul consumers’ installations generally, and complete existing contracts 
for maintenance of arc and Nernst lamps, motors, &c. 

Having regard, therefore, to all the facts, the committee have no hesi- 
tation in recommending (a) that the wiring department be closed from 
March 31, 1907; (b) that the wiring stores in hand at March 31, 1907, be 
gradually disposed of, if possible to wiring contractors; (с) that the 
Council continue to let out motors and arc lamps on hire without under- 
taking work in connection with their installation. 

Councillor W. H. Dawson, chairman of the committee, moved the 
adoption of the report and recommendations, and said the rates would 
have to go up this year by 1s. in the £ to a point which they had never 
reached in the histary of the Borough. Of the additional 18. which would 
have to be imposed 10d. was due to the loss on municipal trading. 

In the result the report and recommendations were carried. 

Tre Finance committee reported that the District Auditor has sar- 
charged the Borough treasurer with £813 paid through the electricity 
cash account on overdraft during the financial year 1905-6, and the L.G. 
Board are to be appealed to to remit the surcharge. 


Workhouse Lighting.—Houghton-le Spring Guardians have 
decided to obtain estimates of the cost of lighting the workhouse 
electrically. 


York.—The City Council have confirmed the provisional agree- 
ment entered into with the City of York Tramways Co. for the pur- 
chase of the tramway undertaking for £11,000, payable July, 1909. 


Dinner.—A complimentary dinner was given at Bradford on 
Saturday to the retiring city electrical engineer and manager (Mr. 
Alfred 8 Blackman). 

Ald. G. H. Robinson (chairman of the Electricity committee) presided, 
ani among those present were Mr. James Hustler (deputy chairman of 
the committee), Aldermen Wade, Hayhurst, Peel and Holland, Messrs. 
A. Ayrton, H. Batty, H. Geldard, C. Haley, J. Lambert, J. B. Moorhouse, 
H. T. Pullan, J. Watson (waterworks engineer), Mr. Percy Saunders 
(deputy town clerk), Mr. C. J. Spencer (city tramways engineer) and Mr. 
Thomas Roles (the newly-appointed successor to Mr. Blackman in 
Bradford). 

The Снлївмлх said he had been in close touch with Mr. Blackman 
throughout the 34 years he had controlled their electricity system. That 
system had grown enormously and very rapidly, owing to the introduc- 
tion of electrical tramways, and they had had great difficulties. When 
Mr. Blackman came to Bradford the works were in many respects behind 
the times. The practical applications of electricity had developed rapidly, 
and at the same time their various engineers in Bradford, and the com- 
mittees had been so fully occupied in keeping pace with extensions that 
they had not been able to keep the equipment in many respects up to date. 
Tbroaghout his work he had been able to realise, however, that in Mr. 
Blackman they had a man of sterling qualities. He had his heart 
thoroughly in his work, knew what he wanted, and knew how to carry it 
out, But that state of Mr. Blackman had been responsible for a capital 
expen liture of nearly a quarter of a million, and he was sure that even in 
Sunderland he would be anxious as to the success of the Bradford under- 
taking, owing to the large responsibility for capital expenditure which had 
rested on his shoulders. 

Mr. Rovinson then presented Mr. Blackman, on behalf of the sub- 
scribers, with a framed engraving after a picture by Mr. J. Farquharson, 
A. R. A. 

Mr. BLackmay, in returning thanks, said that with one exception (the city 
treasurer's department) his relations with the Corporation had been of 
the happiest. He would be anxious to know how his work in Bradford 
farel in the future. 

Marriage.—At St Margaret's, Westminster, on Saturday last, 
the marriage took place of Capt. Ernst Olaf Henrici, R.E., son of 
Prof. Henrici, F.R.S., to Margaret Stephenson, daughter of Mr. 
W. M. Mordey, M.LE.E., M.Inst.C.E. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


Marylebone London Council invite tenders for supply, delivery and 
maintenance for one year after date of delivery of house meters. 
Specification from the resident electrical engineer and manager (Mr. 
F. A. Wilkinson), 19-20, York-place, Baker-street, W. Tenders to 
the town clerk (Mr. James Wilson), Town Hall, Marylebone-lane, 
London, W., before 4pm March 13. See also an advertisement. 

Marylebone Council also invite tenders for the supply of 
various stores for their electricity supply department, including 
engine-room stores, rubber cables, fireproof tape, cable jointing and 
materials, ironmongery, timber, installation fittings, incandescent 
lamps, box compound and pitch, bricks and cement, firebricks and 
fireclay, broken coke, carbon brushes, dynamo brushes, iron and lead 
pipe, mica, arc lamp carbons, valves, castings, fuses, Ko. Tenders 
to the town clerk (Mr. Jas Wilson), Town Hall, Marylebone-lane, 
London, W., by 4 p.m. March 13. 


The Great Central Railway Co. are prepared to receive tenders 
for the supply during the 12 months ending April 30, 1908, of 
various stores and materials, including telegraph poles and mate- 
rials, electric light materials, asbestos packing, &c., brass sheets and 
tubing, indiarubber, oil, glass, screws (iron and brass and wood), fog 
signals, signal materials, tracing paper, &c., tubes, varnish, waste, 
wire, Ke. Tenders by 10am. March 5. See an advertisement. 


London County Council invite tenders for the manufacture, 
delivery and erection at certain of their tramways sub-stations of 10 
induction motor-generators of 500 kw. and four of 159 kw. Tenders, 
on official form, to be had from the clerk of the Council (Mr. G. L. 
Gomme), County Hall, Spring-gardens, S. W, must be sent in by 
10 a.m. March 19, See an advertisement. 

Glasgow Corporation invite tenders for supply and erection of 
steam turbo-alternators and condensing plant at the Pinkston 
generating station. Specifications from the general manager of the 
tramways department (Mr. James Dalrymple), 46, Bath-street, 
Glasgow. ‘Tenders to the town clerk (Mr. A. W. Myles) by 10 a.m. 
March 25. See also an advertisement. 


Aberdeen Corporation invite tenders for supply and delivery of 
one surface condenser, together with air pump, oil separator, &e. 
Specification and form of tender from the city eleetrical and tram- 
ways manager (Mr. J. Alex. Bell), Electricity Works, Millburn- 
street, Aberdeen, where tenders must be delivered by noon March 19. 
See also an advertisement. 

Swindon Corporation invite tenders for supply of stores and 
materials for the 12 months ending March 81, 1908, including 
electrical and tramway equipment, accessories, fuse and service 
boxes, Ko., incandescent lamps, cables, lubricating oils and grease 
and direct current meters. Specifications from the manager (Mr. 
T. Medcalf), Electricity and Tramways Department, Swindon. 
Tenders to the town clerk (Mr. Robert Hilton), Town Hall, Swin- 
don, by noon March 11. See also advertisement. 


Manchester Corporation invite tenders for supply of assorted iron 
castings, cement, chippings and broken stone, and general stores, 
including motor parts and accessories, controllers, resistances, Xc., 
armature and field coils, fuses, switches, &c., trolley poles, incan- 
descent traction lamps, telephones, lighting material and bells, cells 
for bell circuits, insulating material, carbon brushes and carbons, 
power and lighting cables, copper, brass and steel wire, overhead 
line material, oils and lubricants, lamp glasses and globes, porcelain 
and brown ware insulators, crucibles, Ж. кын goloshes, gloves, work- 
shop tools &c. Tenders to Chairman of Tramways committee by 
5 p m. Feb. 25. 

The Lighting committee of Dublin Corporation invite tenders for the 
installation of a steam turbine,a.c. generating set of either 1,500 kw. or 
1,000 kw. capacity, at the Pigeon House generating station, the set 
to form a complete unit comprising turbo-alternator and exeiter, 
switch gear and connections, full condensing equipment, and altera- 
tions to existing steam range, &c., and to be installed and erected 
upon foundations provided by the Corporation. Tenders to Chair- 
man of committee, 3, Cork-hill, Dublin, by 28th inst. 


Shoreditch (London) Council invite tenders for the supply of 
stores and other materials for ihe Electricity Supply and Highways 
departments for the 12 months ending March 31, 1908, including 
cables and sundries, engineers’ stores, ironmongery, ќе. l'enders 
to town clerk Dr. H. Mansfield Robittson, before 3 p.m. March 12. 


Sunderland Corporation invite tenders for the supply and erection 
of (a) buildings and chimney shaft ; (b) three-phase turbo-generator, 
condensing plant and cooling towers ; (c) water tube boilers, econo- 
misers, pipework and induced draught fan. Tenders to Chairman 
of the Electricity and Lighting committee by noon March 1. 


Wimbledon Corporation want tenders by noon March 15 for 
12 moniti supply Pf lamps, carbons, cables, conduits, transformers, 
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rs, joint boxes, jointing material, oils, castings, ёе. Forms of 
tender. kc. from tke Ерке, Durnsford-road, Wimbledon. 
Battersea (London) Council want tenders by 8 pm. March 5 for 
supply of carbons, electricity meters, service joint boxes, coal, oils, 
&с., for the electricity department. Forms from the Electrical 
Engineer, Lombard road, S.W. 


Leeds Tramways Committee want tenders by March 6 for 12 
months’ supply of stores and materials, including electrical sun- 
dries, iron and steel, ironmongery, paints, varnishes, oils, &c. 
Forms from the General Manager, City-square, Leeds. 


Westminster City Council want tenders by 9 a.m. March 4 for 
12 months’ supply of machinery and electrical fittings, &c., for the 
works department. 


The Managers of the Poplar and Stepney Sick Asylum District 
want tenders by 10 a.m. March 12 for electrical supplies for 12 months. 
Forms of tender, &c., from the Clerk, the Asylum, Bromley-by-Bow. 

Sheffield Electric Light committee want tenders by 10 a.m. 
March 4 for construction of water storage reservoir valves, sceens, 
&c. Forms from the General Manager, Commercial-street, Sheffield. 


Eccles Corporation require tenders for a Lancashire boiler, super- 
heater and economiser, and two 100kw. s'eam engine: and d.c. 
dynamos. "Tenders by noon March 9. 


The Madrid Gazette" of Feb. 9 contains a notice inviting 
tenders (to be sent to the Chief Telegraph: Office, 10, Carretas, 
Madrid, within 80 days) for 60 tons 4 mm. gal. wire, 15 tons 8 mm. 
bronze wire and 6 tons 2 mm. bronze wire. The maximum prices 
for the respective items are 550 pesetas (about £20) per ton, 3,800 
pesetas (£188) and 8,900 pesetas (£149). 


The “ Madrid Gazette" of Feb. 10 contains a notice inviting 
tenders, to be opened 80 days from that date, at the same place, for 
20 tons of sulphate of copper. Max. price, 950 pesetas (about £84) 
per ton. 


The “ Madrid Gazette” of Feb. 12 contains a notice inviting 
tenders, to be opened 80 days after that date, at the same address, 
for 60,000 porcelain insulators (No. 2 Spanish telegraph type), to be 
delivered at Madrid, Barcelona, Cordoba, Valladolid and Zaragoza. 
Max. price 80 centimes each. 


Тһе “ Madrid Gazette of Feb. 16 contains a notice inviting 
tenders, to be opened 80 days from that date, at the same address, 
for 10,000 telegraph posts of various dimensions, impregnated with 
sulphate of copper, Boucherie system. Max. price 11 pesetas per 
6} to 7 metre, 17 pesetas per 8 metre, 24 pesetas per 10 metre and 
98 pesetas per 12 metre post. Local representation is necessary in 
all the above Spanish Government contracts. 


TENDERS RBOBIVED AND AOOEPTED. 


Islington (London) Council received the following tenders for an 
electrically-driven winch: T. Broadbent & Sons (accepted) £62, 
Carl Flohr £175, Monte Callow & Co £165, E. Scott & Mountain 
£156, Applebys Limited £148 and £110. 10s, Pickerings Limited 
£148, John Hitchen & Sons £188, Stothert & Pitt £180, Clarke, 
Chapman & Co. £130, Heenan & Froude £121 10s, Keighley Elec- 
trical Engineering Co. £112. 10s, M. B Wild & Co. £91. 10s, 
Adamson, Ramsbottom & Co. £90, Laidlaw, Laidler & Co. £80, 
Chatteris Engineering Co. £77, Crompton & Co. £76. Islington 
Lighting committee have been authorised to arrange with British 
Insulated & Helsby Cables for an extension of their existing con- 
tract for supply of cable for a further period of 12 months. 


Bermondsey (London) Council have accepted the tender of John- 
son & Phillips for 92 220 yds. 0:06 sq. in. single cable at £25. 3s. 8d. 
and (2) 110 yds. 7/22 S. W. G. three-core cable at £7. 8s, 10d. (less 
2k per cent.) 

British Insulated and Helsby Cables tendered at (1) £25. 8s., (2) £7 5s. 
nett; Callender's Co. (1) £26. 1s. 2d. and (2) (£7, 8s. 10d (less 23 per 
cent.); W, T. Glover & Co, at (1) £26. 1s, 2d. and (2) £7. &s. 10d. (less 23 
per cent.); Siemens Bros. & Co. at (1) £26 18. 2d. and (2) £7. 88. 10d. (less 


24 per cent.); and St. Helens Cable and Rubber Co. at (1) £26. 18. 2d. and 
(2) £7. 8s. 10d. (less 24 per cent.) i 


Acton Council have accepted the following tenders for annual 
stores for the electricity department : — 

А Lucy & Co., house fuse boxes; Johnson & Phillips, house service 
boxes; British Insulated & Helsby Cables, cable compound ; Reason 
Mfg. Co., prepayment meters; General Electric Co., steel tubing ; and 
St. Helens Cable & Rubber Co., cables. 


The London County Council have accepted the tender of Hurst, 
Nelson & Co. for 250 car bodies at £122,375, and of the British 
Midas le Co. for 300 tramcars at £100,950. The tender of the 
General Electric Co. at £23,352 for the supply and erection of induc- 
tion motor-generators has also been accepted. 


Tottenham Council received the following tenders for wiri 
extension of the Central 5 в TORUM 
ilem & Co. (accepted), £60; Young & Co., £278. 198. 64. ; L. G. 

ate, £139. 10s. ; овѕор & Co., £107. 13a. 4d.; Berry, Skinner & Co., 


£98 and £69. 10s.; Murrell Bros., £96. 16s. : Y ^ 
Corpn. 294. 28.; J. Н. Golding, £86. 10s. Edmundson's Eleotricity 


Southport Council have accepted the tender of the British Electrie 
Transformer Co. for a 50 kw. transformer at £72, and that of Brue 
& Still for a galvanised iron building for the tower waggon. 


Edmonton Guardians have accepted the tender of the North 
Metropolitan Electrical Power Distribution for wiring the workhouse 
(118 points) and supplying fittings at £170. 

Sunderland Town Council have accepted the tender of the British 
аар & Helsby Cables for supply and laying оѓ high-tension 
cables. 


Sheffield Council have accepted the tender of Edgar Allen & Co: 
for double junctions for the tramways. 


Belfast Corporation have accepted the tender of Babcock & Wilcox 
for supply of two boilers at £7,126. 


BUSINESS NOTIOES. 


Dick, Kerr & Co. have recently opened an office at Royal-cham- 
bers, Park place, Cardiff. 


I. Frankenburg & Sons have appointed Mr. J. H. Phelps, 
11, Claude-place, Roath Park, Cardiff, their agent for electric cables 
in the South Wales district. 


Mr. Joseph Hetherington, M.I.C.E , has resigned the manager- 
ship of the British Electric Transformer Co., a position which he has 
occupied for the past eight years. 


BANERUPTOIES, LIQUIDATIONS, &c 

The first meeting of creditors of Frank E. Williams, electrical 
engineer, trading as F. E. Williams & Co., 328, Coventry-road, 
Birmingham, was held last week. 

Gross liabilities were returned as £576. 58. 9d., deficiency £489. 0s. 10d. 
Bankrupt attributed his position to loss on a contract, heavy expenses 
and depreciation in stock. Debtor was engaged as a journeyman with a 
firm of electrical accessories makers until March, 1905, when he com- 
menced businesson his own account in Small Heath, with £15 capital. He 
had since borrowed sums from his father from time to time, and the amount 
owing was scheduled at £156s. 8s. 9d. He prepared a balance-sheet at 
the end of August last showing liabilities £320.98.10d., assets E829. 146. 44., 
but the amount owing to his father was not included. His explanation for 
continuing to trade was that as he knew his father would not press him, 
and having worked up a good connection, he thought he could soon 
recover himself, In the following month he accepted a contract to 
supply a quantity of electric switches, but, owing principally to the rise in 
the price of material, he lost about £60 on the transaction. 

A receiving order has been made against Thos. Ernest Phillips, 
electrical engineer, 15, Nicander-road, Liverpool. 

Jobn Fell, engineer and contractor, 55, Victoria-street, S.W., and 
Arundel-gardens, Ladbroke-road, W., London has been adiudicated 
bankrupt. 


Geo. Collier, trading as H. Collier & Co., electrical engineer, &c., 
89, Long-acre, London, W.C., has been adjudicated bankrupt. First 
meeting of creditors Feb. 28, and public examination March 27, at 
Bankruptcy-buildings, London, W.C. 

Winding-up Petition.—A petition for winding up McPhail & 
Simpson's Dry Steam Patents Co. (Ltd.) will be heard in the High 
Court, London, on Feb. 26. 


Sales by Tender.—Messrs. Wheatley Kirk, Price & Co. hava 
received instructions from the receiver for the debenture holders of 
Lionel Robinson & Co., Ltd., (Mr. Herbert J. Page) to offer for 
sale by tender the whole of the property and effects of the company, 
comprising the tenants’ interest in the lease, land and buildings at 
Ferry Works, Thames Ditton, Surrey, together with the whole of 
the motive power and gearing, gas and water services, electric light 
installation, plant, machinery and fixtures, loose tools, &c., and includ- 
ing the valuable goodwill and trade connections of the business of 
electrical engineers, &c. Full particulars (including order to inspect), 
form of tender (which must be sent in on or before noon of March 4) 
and schedule of property, can be obtained from Mesars. Wheatley 
Kirk, Price & Co., electrical auctioneers and valuers, 46, Watling- 
street, London, E.C., and Albert-square, Manchester. Further 
information is given in an advertisement. 


Tenders are invited by the St. Pancras (London) Borough Council 
for the purchase of one 700 1. H. p. Browett-Lindley triple-expansion 
three-crank condensing engine, suitable for driving a 450 kw. electric 
generator. Further particulars from the chief electrical engineer 
(Mr. Sydney W. Baynes), 57, Pratt-s'reet, Camden Town, N.W. 
See an advertisement, 


Sale by Auction.— Messrs. Fuller, Horsey Sons & Cassell have 
been instructed by the liquidator of the Clift ME Co. (Ltd.) (Mr. F. C. 
Harper) to sell by auction at Bravington-road Works, Harrow road, 
London, W., on Feb. 26, at 11 a. m., the electrical plant, machi- 
nery and stock, including a number of lathes, drilling machines, &o., 
two electric motors, smiths', engineers' and cabinet makers tools; 
house service fuses and switches, cables, fittings, &c. Catalogues 
from Messrs. Harper & Broom, 27, Chancery-lane, London, W.C., 
and from Messrs. Fuller, Horsey Sons & Cassell, 11, Billiter-square 
London, E.C. See also an advertisement. 
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Ferry, are advertised for sale (as a going concern) by private treaty. 
The works are conveniently situated, cover an area of about 


150,000 ft., and have a frontage of 1,200 ft. to the L. & N.W. main 


line. The works have been constructed throughout with regard to 
economical operation, and all the shops are lighted and driven by 
electricity. The power house contains plant of 1,000 E. p. (Willans 
& Robinson engines and generators) in convenient unita. The works 
are equipped with special plant for the manufacture of water. tube 
boilers and tubes. The steel works and machine departments are 
fully employed on profitable work, and the special qualities of steel 
produced (including vanadium steel) are widely known in the motor 
and other trades. Illustrated descriptive partieulars and orders to 
view can be obtained from the sole agents (Messrs. Wheatley Kirk, 
Price & Co.), 40, Watling-street, London, E C. See also an adver. 
tisement 

Plant for Sale.—Two Willans compound engines, each direct- 
coupled to E C. C. shunt-wound dynamos (output 675 amperes at 
280 volts 355 revs per min.) and 240 E. P. S P.9 type cells are 


advertised for sale. Applications to Resident Electrical Engineer, 


15, Highfield-street, Liverpool. See an advertisement. 


An Evershed (200 volt) testing set is advertised for sale by Mr. S 
Hewett, 44, Northam-street, Lewisham, London, S.E. 


Premises to Let.— Mr. J. Sutton, 61, Bath-street, Ilkeston, adver- 
tises to let, in Ilkeston, a shop and premises, suitable for electrician 
with small capital. 

Meter Testing Fees.— London County Council notify that they 
propose, subject to the approval of the Board of Trade, to prescribe 
new rules and a scale of fees (as set out in an advertisement on 
another page) in connection with the testing by the Council of 
electricity meters. Persons proposing to object to the ru'es and 
fees may do so by letter addressed to the assistant secretary (Har- 
bour Department) of the Board of Trade as set out in the adver- 
tisement. 


Boiler-house Economy.— An interesting point in connection 
with boiler-house economy in electric light and power stations is the 
fact that hand firing is gradually giving place to machine-firing. 
The increasing favour with which mechanical stoking is regarded is 
clearly shown by a list recently supplied by a leading firm of boiler- 
house experts, Messrs. Ed. Bennis & Co. (Ltd.), Little Hulton, 
Bolton, and 28, Victoria-street, London, S. W. 

Bennis stokers are installed and are in successful operation at a number 
of electric light and power stations in this list, and are also showing 
economio results in the boiler houses of several important elestricity 
undertakings on the Continent, in India and in the British Colonies. 
Messrs. Bennis' claim that their stokers and compressed-air furnaces and 
their new patent chain-grates are applicable to all designs of boilers, and 
successfully attached to a single boiler or a battery of boilers, is certainly 
fully supported by the long list of stations on the list to which we have 


referred. 
CATALOGUES, &c. 

Chloride Batteries and Highfield Boosters.— Under this title the 
Chloride Electrical Storage Co. have issued a leaflet which deals 
with Chloride batteries and Highfield boosters in alternating- 
current stations. It is pointed out that amongst the varied applica 
tions of the Highfield booster that of controlling batteries for exciting 
the fields of alternators is one which is somewhat unique. In large 
alternating-current stations it is obviously of the utmost importance 
that there should be a constant and unfailing supply of continuous 
current for excitation purposes. Where a battery is used it is 
desirable that it may be charged without disconnecting it from the 
bus bars, so that it may be able to take up the load in case of a 
breakdown of the continuous-current exciting sets. In these con- 
ditions the Highfield booster is invaluable. Messrs. Harland & 
Wolff, of Belfast, have been supplied by the Chloride Co. with a 
battery and booster, the battery arranged on the three-wire system, 
each half being in series with a Highfield automatic booster. In 
this installation the neutral wire is only used in emergency for 
throwing over to a set of continuous-current 'bus bars supplying 
power at 115 volts for portable tools or any temporary work used in 
ship construction. The booster plays an important part by keeping 
the volts on the exciter 'bus bars constant, thus maintaining constant 
voltage on the line. 

Arc Lamps.—Messrs. Crompton’s latest open-type arc-lamp list 
is a very complete exposition of the design and construction of these 
well-known lamps. The descriptive matter and illustrations are 
supplemented by a full price list of both lamps and accessories. 
The book is of the company’s standard size and is holed for filing. 


Motor Applications.—In many cases pictures appeal more effec- 
tively than text, and this is the case with Messrs. Dick Kerr's 
latest publication, * Industrial Application of Electric Motors," 
which contains a number of excellent photo illustrations of Dick. 
Kerr motors applied to tho driving of various kinds of industrial 
machinery. Among these is conspieuous a centrifugal pump having 
а capacity of 210,000 gallons of water per hour, driven by an 
induetion motor placed between the two pumps. The pictures 


clearly emphasise the method of driving adopted in certain cases. 
In “ The Electrician” INDUSTRIAL SUPPLEMENT for February we 
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Works for Sale.—The newly-erected Ferry Works, Queen's | 


gave details and illustrations of one of the installations referred to 
in this pamphlet. DE н i 

Technical Circulating Library.—The latest additions to Lewis’s 
excellent circulating scientific library include a number of very 
important electrical engineering and, other text-books. The list 
will be rent free on request to H. K. Lewis, 136, Gower-street, 
London, W.C. | 


Key Engineering Co.—A complete file of the leaflets of the Key 
Engineering Co., 4, Queen Victoria-street, London, E.C., has 
reached us. Among this firms specialities are gas engines, switch 


SIMPLEX [ 


New Form or ӨтмгьЕх Hovse-Servick FrsEBOx. 


each division, and an interlocking arrangement may be attached, so 
that only one cover need be opened at a time, thus avoiding those 
risks of short circuits which are so liable to occur with many types of 
d.p. fuses. 


Witton Carbons.—In the new pocket series of G.E.C. publica- 
tions a booklet on Witton carbons is included, containing prices 
and detailt of the carbon pencils and plates made at the company's 
Birmingham works. The booklet is 8 in. x 4in., a convenient size 
for the pocket. It makes up a half-dozen of these booklets on 
various subjects, and we understand that further booklets will be 
issued devoted to other specialities of the General Electric Co. 


Single-phase Motors.—E. Brook, Ltd., Huddersfield, have issued 
their list 15 giving prices and illustrations of single-phase motors 
made in standard sizes from } to 10 p R. p. 

New Insulating Compound Mr. Carl Cordes, of Magdeburg, 
Germany, is introducing (through the sole agents for the United 
Kingdom, Messrs. Fieber & Krack) а new insulating compound, 
which he designates *'Cordin J.“ Circulars and particulars are 
issued regarding this material, of which copies can b: obtained from 
Messrs. Fieber & Krack, Chiswell House, Finsbury-pavement, 
London, E.C. 

Brass Pushes, Contacts, ёс. F. E. Emerson & Sons have issued a 
new catalogue of electric brass pushes, contacts, indicators, switches, 
fuseboards, &c., and copies can be obtained from the firm on applica- 
tion to 7, Broken Wharf, Upper Thames-street, London, E.C. 

Calendar.—If it is never too late to mend, it is also evidently 
never too late to issue & calendar. At any rate, the stereotyped 
plan of sending out this reminder of the flight of time at the close of 
the old year does not appeal to the General Electric Co., who have 
just now issued a handsome calendar for the current year. The 
usual tear-off sheets (monthly) are surmounted by a bold photo- 
mosaic containing portraits of the heads of departments at Q. Ms 
stroet. Insetted against each portrait is a small u E 
principal commodity handled by the department over which the 
particular official presides—a by no means bad idea. 
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Exports of Electrical Goods and Apparatus.—The followin 
grad official particulars of the exports of British шене 
electrical apparatus and material (including telegraph and telep wes 
wire and materials, but not including eleotrical machinery w а 
is not separately specified) from Feb. 18 ќо 19, with the ports o 
destination :— | 

Africa— Alexandria, £556; Oape Town, £100; Delagoa Вау, 2580: 
Durban, £586 (including £191 telegraph material); East London, Tero 
Port Elizabeth, £692 (including £160 telegraph material) ; Suez, £1 Зен 
(telegraph cable) Argentina Buenos Ayres, £3,433; Rosario, баг 
(including £893 telegraph material). Australasia — Adelaide, £25 < 
cluding £180 telegraph material) ; Brisbane, £95 ; Christehuroh, £38 ; 
Hobart, £17, and 5 tons tram points and crossings; Lyttelton, £6 ; Mel- 
bourne, £1,539 (including £1,175 telegraph cable) ; Otago Harbour, £156 ; 
Perth, £45; Sydney, £4,208 (including £975 telegraph material) ; Welling: 
ton £575 (including £209 telegraph material). Azores, £400 (telegrap 
material.) Belgium Ostend. £378. Brazil—Pernambuco, £840 ; Rio 
Janeiro, £23; Santos £458. Burma—Rangoon, £97. Canada—Toronto, 
£133.  Ceylon—Colombo, £249. Chili—Valparaiso, £54 (telegraph 
material), China—Canton, £240 ; Shanghai, £993. Cuba, £266 (telegraph 
material). France—Bordeaux, £25. Germany—Bremen, £228. Gib. 
raltar—£22. Holland — Amsterdam, £241 (including £206 telegraph 
material); Flushing, £15; Rotterdam, £50. Hong Коту, £426. India 
Bombay, £9,161 ; Calcutta,£1,380; Karachi, £33 ; Madras, £20. Jtaly— 
Spezia, £236. Japan—Kobe, £292; Moji, £784; Nagasaki, £1,068 ; 
Tokyo, £45 (telegrapbmaterial) ; Yokohama, £1,647. Malta—£7. Peru 
—Callas, £2,244(telegraph material). Sium— Bangkok, £187. Spain 
Bilbao £240; Cadiz, £83. Straits Settlements— Penang. #122; Singa- 

re, £255. U,S.A.—New York, £229. West Indies—Jamaica, £22. 
Fotai £50,259, against £36,114 in ihe corresponding week last year 
(Feb. 14 to 20). 
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COMP ANIES’ MEETINGS AND REPORTS. 
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National Telephone Co. (Ltd.) 


The thirty-ninth ordinary general meeting took place at Hamilton 
House, Vic‘oria-embankment, yesterday, Mr. GrongaE FrankLtn presiding. 

THE SECRETARY (Mr. Albert Anns) having read the notice calling 
the meeting. 

The PRESIDENT expressed great regret at the loss which the company 
had sustained by the death of Sir James Fergusson, as a result of the 
earthquake at Jamaica, and warmly testified to the valuable services ren- 
dered to the company by their deceased colleague. Another of their 
colleagues, Sir James Woodhouse, had found it necessary to retire from 
the board owing to his appointment as a member of the Railway 
and Canal Commission. In the past half-year the company’s progress 
had been materially accelerated as a result of the new capital which the 
shareholders and others had subscribed from time to time. The income 
accrued in respect of the business of the six months ended Dec. 81 
last was £1,241,843, giving an increass of £115,865 on the figures 
of the corresponding period of 1905. The next item to which he 
derired to: draw their attention was one against which they always 
protested because ке felt that it was an unjust toll levied on 
their undertaking and the industry—he alluded to the Poat Office 
royalties, which had amonted for the past half-year to no less 
than £118,499, being an increase of £12,633 on the figures for the 
December half of 1905. The total amount now paid to the Post Office 
by the company had been no less than £2,250,000. The net income for 
the half-year, deductiog the royalties, was £1,123,343, showing ‘an in- 
crease of £103,231. The working expenses had been £710,492, or 
£62,645 more. Included in the working expenses were charges for 
replacements and renewals, and it included a large increase in one item 
which gave them constant anxiety—rates and taxes, the amount of 
which for the past віх months showed an increase of £9,012. One 
could only hope that those who entered into the company's inheri- 
tance in 1912 and after, would be enabled to make as satisfactory 
& contribution in aid of local taxation as they were compelled tc 
make, and without baving the slightest representation on the bodies who 
epent the money or the least voting power as to those whom they might 
wish to represent them. The net result of the half-year's working was 
£412,850, showing an advance of £45,585. Atter doing all the addi- 
tional business and paying the increased Post Office royalties and extra 
€xpenses mentioned, they had £40,585 more to divide. The directors 
recommended an increase in dividend from 5 to 54 per cant. per annum 
on the deferred stock in response to what they believed to be the general 
wish of the proprietors—that the deferred stockholders might participate 
in some of the extra prosperity which the company were enjoying at 
the present time. The board had taken the step of increasing the dividend, 
not without serious reflection, because it all came back to the question of 
the reserve fand and its adequacy or otherwise. He next alluded to the 
table in the report giving the result of tho complete year’s working, and 
said he desired to call attention to the income accrued in respect 
of the business of the year," which figured on Dec. 31 last at 
£2,436,994, being an increase of £224,635 on the figures shown a 
year before. The Post Office royalties in the year had increased by 
£25,392, the net income by £199,243, the working expenses by 
£127,069, and the net result for the year was an improvement of 
£72,174—a result which he ventured to hope the proprietors would 
regard as satisfactory. When they reflected for a moment on the great 
difficulties which had been, and were still being, thrown in their way, 
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the heavy taxation, and the injustioe to which the company had had to 
submit from time to time, he thought it would be agreed that the very 
best was being made of an extremely difficult position. The amount 
paid for debenture and other interest in 1906 was £16,103 more than in 
1905, the preference and other dividends showed an increase of £35,804, 
and they carried to the reserve fand £255,000, or £20,000 more than in 
the previous iyear. The next item he would refer to was one 
which was always significant as showing the true tale concerning the 
progress or otherwise of the company—he alluded to the rentals 
carried forward for unexpired term. For the first time in 
their history that item amounted to £1,057,806, or an increase of 
£85,306. Not only were the figures records in the themselves, but 
the increase in one year upon another was also a record. The 
increase in last year’s income was a record increase, and it showed the 
life and energy with which their general manager, their engineer, their 
secretary, and, indeed, every member of the staff worked to promote the 
welfare of the company. The number of stations, which had increased 
to 407,736 or by 45,323 more, also showed a record addition to the system 
in one year. When the Post Office competition was started in London 
it was thought that the doom of the company was sealed, but the com. 
petition had been going on for five years, and he might say that it 
was competition which was carried out as competition in a public 
service like the telephone ought to be carried out—that was com. 
petition in respaot of efficiency of service and not for throat-cutting 
rates. At the end of December, 1902, which was the first year of the 
competition, the National Co. had on their system 40,750 more stations 
than the Post Office, but at the end of last year they had 44,090 stations 
in excess of the number whieh the Post Office had. Although in the five 
years the Post Offie had built up an exchange with 39,000 stations, yet 
the National Co. had kept one step in advance of the Post Office month 
by month, and the company now had in London 83,197 stations. The 
great increase in the stations was also due in no small respset to the 
nflux of new capital. Their policy was to build up a strong reserve 
und, and at the present time this amounted to £2,242,262, representing 
amounts reserved from profits from time to time for the express purpose 
of providing at the end of 1911 for the difference between what the com- 
pany might obtain for their property and what it had cost them on their 
books How the purchase money would be ascertained—whether by agres- 
ment or by arbitration—he could not tell, and how the price would coincide 
with the cost as appearing by the books, only the future could of course show. 
All that they could do was to make such annual provision, such annual 
sacrifice to reserve as would, acsording to the best advica which could 
be obtained from time to time, make the deferred shareh yiders’ position 
securc, and it was in the interest of that class of proprietors for whom 
the reserva fund was being accumulated. The accumulation of а large 
reserve fund was the true strength of ths company. А shareholdar wrote 
to him recently and asked where the fand was? He was glad to state 
that to the extent of £621,000 it was invested in freshold and leas: 
hold property, land, and buildings necessary for the company's business, 
and he believed that when the time for making a valuation cam», the prices 
paid for the property would be justified. The balance-sheet sh owad that the 
amount over-spent on capital account was £2,959,483, which ШШ 
the company had spent about £5,000,000 which they had not raised either 
by stocks, shares or debentures, but which they had r&ised from 1 0 
themselves. This money had been provided by the reserve funi whic 
had been set aside from time to time and by the large liability мтр 
carried forward of rentals in advance. There was one figure set 
always excited considerable comment outside—namely, that the jen 
of inland telegraph messages was 89,478,000, but the number of telep 2 
messages was 1, 177, 306,000. The National had a system of 1,75 
exchanges, The average annual income for each telephone ie 
£5. 17s. 9d., and dividing that by the year or month they found that à 
telephone subscriber had for 4d. a day the inestimable advantage of pais 
а good-tempered servant always at his elbow. The number of theirs Ex 
holders was increasing and was now 11,617, aud the number of deben ur 
holders was 4,453. The number of the staff was 16,310, an increase js 
608. He then moved the adoption of the report and accounts ani 
payment of the dividends set out in the directors’ report. bon 
The VICE-PRESIDENT (Mr. Samuel H. Sands) seconded the moti b 
A short discussion followed, and tho resolution was unanimous) 
1dopted. | -— 
The PRESIDENT then referred to the compensation fand sale * 
and directors. The directora would have preferred to leave thems: dd 10 
the hands of the shareholders in 1911, but they were advised that it wo 4 
then bs illegal for the shareholders t> make any compensation 175 рЫ 
services. It therefore became necessary to prepare the deed o pens 
Obviously those members of the staff whose services were not ҮП 0 Аз 
by the Postmaster-General must not be sent empty away in 19 dai oft 
regards the directors’ compensation, there was the precedent affor тів 
the taking over of the Metropolitan water companies’ undertakings. ai 
boards of those companies receivel fees ranging from five to ten бош. 
services for the lose of their office, but in the case of the Nation) or 
pany the directors would асзер+ no more than three years’ fees un Su 
shareholders had had 203. in the E, and under no circumstances W 
they accept more than six years’ fees. He then proposed— 4 for the 
* That the deed of trust now submitted for providing a ш ua id 
compensation of directors, officers and othera who may sustain enti 
the transfer of the company’s undertaking to the Posta hene 
after Dec. 31, 1911, or who may be called upon to render врева вто 
іп ко of orin relation to such transfer be and the same 18 
approved." | : 
"The VICE-PRESIDENT seconded the motion, which was carried 
unanimously. : 
The proceed then terminated with a vote of thanks to the chairman, 
directors and officers of the company. 
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CAMBRIDGE ELECTRIO SUPPLY 00. (LTD.)— The directors’ report for 
1906 states that there has been connected the equivalent of 3,048 8 с.р. 
lamps during the year, making the total to date 53,379. 596,456 units 
were supplied, an increase of 36,000 units. A complete new range of 
steam pipes has been installed, a new transformer sub-station built, and 
the supply mains extended in geveral directions. An appeal against the 
increased assessment on the undertaking resulted in a substantial reduc- 
tion. The total profit on the year was £7,525, which, added to £1,392 
from 1905, makes £8,917. Deducting interest (£1,398), lacing £1,506 
to depreciation and writing £250 off suspense account, there remained 
£5,763. The directors recommend a further dividend of 34 per cent. 
(making 6 per cent. for the year), leaving about £680 to be carried forward: 


CHELSEA ELECTRICITY SUPPLY СО. (LTD.)—The directors’ report 
for the year ended Deo. 31 states that the profit for the year amounted 
to £31,813. 15s. 11d., which, with £916. 78. 5d. brought forward 
and £289. 38. 7d. interest, makes £38,019. 6s. 114. Deducting 
£14,336. lls. for interest and interim dividends. there remains 
£18,082. 15s. 11d., and the directors recommend that £11,129 be 
placed to credit of renewals and depreciation fund, £900 to final 6 per 
cent. preference dividend, £5,561. 11s. to final ordinary dividend (making 
4} per cent. for the year), leaving £1,092. 4s. 11d. to be carried forward. 
The directors regret that, notwithstanding an inorease in the number of 
units sold, the profits, for the first time in the history of the company, 
show a decrease, This desrease is attributable to (1) an increase of 
upwards of £2,000 in the rates (the result of an increase of 90 per cent. in 
the assessment of the company’s property made at the last quinquennial 
valuation)—this accounts for one-half of the reduced profit; (2) the 
amount of unlet and unoccupied property in the district, which was 
unusually large during the year; (8) reductions in price which have been 
made to customers, principally for power and heating. The number of 
lamps connected on Dec. 81 was 233,305. an addition of 11,496 during 
Hs year, and the total number of units sold was 3,807,714, or 85,076 
nerease. 


CITY OF CARLISLE ELECTRIC TRAMWAYS CO. (LTD.)—The surplus for 
1906 was £1,902 lls., a decrease of £443. 9з. 6d. compared with 1905, 
and the balance, after providing for interest, &c., is £583. 5s. 10d., which 
is carried forward. The car miles ran were 350,417, the number of pas- 
sengers carried 2,790,699, and the total receipts £10,254. 1s. 10d., in. 
creases of 21,709, 49,353 and £194. 10s. 7d. respectively. 


GREAT NORTHERN, PICCADILLY & BROMPTON RAILWAY CO.—Bir 
Geo. Gibb stated at the meeting last week that the principal feature in 
connection with the opening of a new line was the difficulty of getting its 
existence known and the new facilities it offered. They were running a 
two-minute service in the busy hours and a three-minute service in the 
slack hours. The journey from Finsbury Park to Hammersmith was 
accomplished in 35 minutes, inclading all station stops, and from Fins- 
bury Park to Picoadilly in 18 minutes. The question of wear of the rails 
was an important one, and their experience showed that they had a 
better service out of the rails than in any electrically-worked line with 
which he was connected. In fixiug fares they had to choose between a 
system of uniform and one of differential fares. The fares must be fixed 
with some reference to the cost of cons tructton, which was very heavy. 
He was decidedly ig favour of low fares, but, on the other hand, it was a 
mistake to make them too low. With the short experience they had bad 
of the Piccadilly Tabe they were up to the present well eatisfied with the 
scale of fares adopted. It was proposed to reduce tome of the fares 
within the next few weeks. 


GREAT NORTHERN RAILWAY CO.—The chairman (Lord Allerton) 
stated at the meeting last week that the question of dealiog with the 
suburban traffic had been for years un der consideration by the directors. 
They were not affected by the motor omnibusss as much as the under- 
ground lines were; but they did feel the effest of the electric tramways 
to an increased degree. When the tubes were opened they made a reduo- 
tion in their fare3, and they had now caught up the number of passengers 
that had been attracted by the tube railways. There was no disguising 
the fact that saburban passengers were being carried at less than cost. 


KENSINGTON & KNIGHTSBRIDGE ELECTRIC LIGHTING CO. (LTD.)— 
During 1906 the number of houses and shops connected with the com- 
pany’s fystem has increased from 3,693 to 3,977, and the number of 
equivalent 8 c.p. lamps from 326,827 to 853,582. The renewal account 
now stands at £66,378. 10s. 3d., an increase of £8,708, 5s. 11 d. Alter 
providing for amount placed to renewal account, and after paying the 
preference dividends to June 30, and an interim dividend at the rate of 
10 per cent. on the ordinary shares for the first half of the year, the 
balance is £12,017. £2,125 has been appropriated to the balance pre- 
ference dividends, and it is proposed to pay a further 10 per cent. dividend 
on the ordinary shares (making 10 per cent. for the year), leaving £4,642 
to ke carried forward. During the year further substantial reductions 
have been made in the charges for electrictity supply representing a con- 
siderable saving to the consumers. 

LANARESHISE TRAMWAYS CO.—At the meeting last week the chair- 
man (Mr, A, R. Monks) said that the capital had been increased by 
£40,671, mainly due to the additional outlay in connection with the ex- 
tension line to Cambuslang. The total expenditure on that extension 
would amount to nearly £48,000. The dividend at the rate of 54 per 
cent. was an increase against that for 1905. On the top of increased 
receipts, working expenses had been reduce 1 from 56:95 in 1905 to 53-71 
in 1906, 

MATHER & PLATT (LTD.)—The net profits for the past half-year (after 
charging depreciation and making provision for directors’ remuneration 
and expenses) are £50,273. 4s. 8d. Adding the balance from June half- 
year (£25,107. 28. 8d.) the available total is £75,880. 6s. 11d. The 
directors recommend a dividend of 5 per cent. per annum on the pre- 


ference shares (£10,000), anda dividend at the rate of 7 per cent. (£214,000), 
and a bonus at 1j per cent. for the half.year on the ordinary shares 
20.000) £30,000 is transferred to reserve and £15,380, 68. 11d. carried 
orward. ` 


METROPOLITAN DISTRIOT RAILWAY CO.—The report presented at the 
meeting on Wednesday etated that the capital окрес during the past 
half-year was £75,896. Gross receipts amounted to £215,846, an increase 
of £12,386 over the corresponding half of 1905. Working expenses were 
£155,719, an increase of £11,648, mainly due to a fuller expenditure on 
maintenance. After providing for rent charges, debenture interest and 
other charges there was a deficit of £38,485. With the deficiency on the 
City lines joint undertaking the total deficiency for the half-year is 
£47,860. The number of passengers (including workmen and season 
ticket holders) was 30,182,137, an increase of 1,899,706; the number of 
passengers carried at workmen’s fares was 8,674,790, an increase of 
1,088.850 ; the passenger receipts were £199,287, increase £13,559 ; the 
average receipts per passenger were 1-58d.; and the train mileage on the 
District Railway was 1,182,544, an inorease of 148,088. The opening of 
the Piccadilly Tube (Hammersmith to Finsbury Park) on Dec. 15th had 
diverted a considerable number of passengers from the company’s line, 
but the new route across London and the valuable facilities for travel 
afforded by it would, the directors believed, create so much additional 
traffic that that company would soon gain more traffic than they had lost. 
Through fares were now in operation between the company’s stations and 
stations on the Piccadilly Tube, and also with the London United Tram. 
ways, and the public were already taking advantage of these facilities in 
increasing numbers. б 

In moving the adoption of the report Bir Geo. Gibb said that the whole 
traftic problem in London was in a strange and unsatisfactory condition. 
Look where they would, omnibus, tramway and railway companies, even 
the L.C.C. trams, it was asserted that the undertakings were being worked 
at a loss, and they would find that millions upon millions of passengers 
were being carried cither at a loss or at no profit. This decided the policy 
of the directors in revising the fares on the District line. 


MEXICAN LIGHT & POWER CO. (LTD.)—The report for 1906 states that 
the gross earnings for 1906 were $3,854,194, and the operating expenses 
$1,476,975, net earnings $2,377,219 Mexican currency, or $1,188,609 gold. 
$113,323 was applied to maintenance of plant and the balance ($1,075,286) 
carried forward. | | Е 

NEWCASTLE & DISTRICT ELECTRIC LIGHTING CO. (LTD.)—The report 
for 1906 states that the gross receipts for the year show a large increase. 
The profits from the Newcastle stations, after deducting directors’ and 
trustees’ fees, &., amount to £18,188. 17s. 10d., against £14,834. 18s. bd. 
for 1905, and on the Newburn station to £787. 2s. 6d , against a loss of 
£766. Os. 3d. The directors recommend a dividend at the rate of 5 per 
cent. for the half-year ended Dec. 31 (lees tax), making 5 per cent. for the 
year; but owing to the more gradual progress at Newburn it has been 
found necessary to draw upon the reserve, which will now stand at £10,000, 
leaving £2,248, 5s 2d. to be carried forward, The number of units sold 
was 8,076,770, against 5,538,702, increase 45:9 per cent. The inorease in 
profit for 1906 over 1905 ів 27˙9 per cent. the increase in capital being 
only 9°8 per cent. 

NOTTING HILL ELECTRI3 LIGHTING CO. (LTD.)— The directors’ report 
for the year to Dec. 31 shows expenditure on capital account during the year 
£2,997. 15e. 11d., bringing this to £231,857. 174. 5d. £2,194. 93. 7d. was 
spent on new mains, and £488. 1s, 10J. on new machinery at Bulmer- 
place station, The gross revenue was £86,924. 1s., an inorease of £1,610 
and the total net profit was £20,038. 14s. 81. Depreciation, renewal and 
reserve fund receive £2,200, interest requires £2,560, Kensington and 
Notting Hill joint debenture stock interest and sinking fund £7,840.9s.11d., 
leaving £12,198. 4s. 9d. The directors recommend payment of the usual 
dividends of 6 per cent. on both preference and ordinary shares, requiring 
£8,310, and that the balance (£3,888. 48. 9d.) be divided as follows: 
One-half to the foundera’ shares and the other half to the ordinary and 
preference shares. This will provide a further 14 per cent, on both ordi- 
dinary and preference, and a distribution of £3. 10». per share on the 
founders’, The rates (including the proportion of those on Wood.lane 
works) amounted to over £3,000, being £750 in excess of the previous 
year. A second station is in couree of erection at Wood-lane, on which 
over £20,000 bas been expended. The capacity of both Wood.lane sta- 
tions will be 9,500 n.»., and the maximum demand up to the present has 
been 4,500 н.р, This large amount of spare plant increases the cost of 
production; if, however, this station can be joined up with the stations 
of other companies, the necessity for so much spare plant will no longer 
exist, and considerable economies will be effected " | 

POWER GAS CORPN. (LTD.) —At the meeting last week the chairman 
(Mr. A. Mond, M.P.) said that 10,000 £1 fully-paid shares in the Belfast 
& North-East Ireland Electricity & Power Gas Co. had been allotted to 
the Corporation. The Belfast Co. Lad power for distributing electricity 
and power gas in the Belfast district and had a licence from the Corpora- 
tion, but was not yet in a position to commence operations. 

SCARBOROUGH ELECTRIC SUPPLY OO. (LTD.)—The report states that, 
after placing £500 to depreciation, there is a balanco for the past year ot 
£4,537. А dividend (tax free) of 44 per oent. is proposed, leaving £172 
to be carried forward. | | 

SMITHFIELD MARKETS ELECTRIC SUPPLY CO. (LTD.)—Mr. Н. 8. Leon 
stated at the meeting on Friday last that the company’s contract with 
the City Corporation comes to an end іп 1913, and the continuance of 
their business in the same premises depended entirely upon the goodwill 
of the Corporation. They were adviscd that until they got a new con- 
tract from the C ration they were not entitled to distribute any money 
by way of dividend. They пш ар Мер к рн for & new 

tract, but were told that the application was . 
On ths adoption of the report being. put to the meeting, only one share- 
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15 per cent. (less tax), of which an interim dividend of 5 per cent. was 
paid on Sept. 1. These payments will, with the preference dividend for 
the year, amount to £49,000, leaving £22,320 to be carried forward, 
The manufacture of underground lead-covered cables was commenced at 
the new Gravesend works on July 1 last. 

YORKSHIRE ELECTRIC POWER C0.— Mr. A. G. Lupton, at the meeting 
on Tuesday, said that as the money market was not favourable they had 
made temporary arrangements with their bankers for a loan of £30,000. 
During the year cable extensions had been made at Farsley, Pudsey, 
Rodley and Liversedge. The progress of the company had not been rapid 
but it had been steady and encouraging. It took time for customers to 
realise the benefits they would get by taking power from the company. 
Their company was not dependent upon one industry. They had gota 
good plant and it ran well. The had entered into agreements for the 
supply to new customers of a farther 800 kw. As to the supply of energy 
to local authorities for distribution, the company had begun to get a 
definite remedy from that source, and they believed it would increase, It 
was satisfactory to see that those authorities realised that the company 
did not wish to tread on their corns. but that they bad their hearty good. 
will. In some districts the local authorities did not wish to take advan. 
tage of their provisional orders, and a company had been formed to take 
them over, obtain power from the company and distribute it. 


r voted for it, and the rest against it. After discussion it was decided 
yen the resolution again, but no shareholder voted forit. The meeting 
was adjourned to March 15. 

SOUTH METROPOLITAN ELECTRIC LIGHT & POWER CO. (LTD.)—The 
directors’ report for the year 1906 states that the credit balance is 
£24,118. 17s. 8d., which, with £1,938. 18s. 3d. profit on ihe sale to 
Beckenham Council, and £7,748. 6s. 4d. balance forward, makes 
£33,906, 28. 3d. Deduoting £9,025. 1s. 6d. for interest and £4,128. 17s. 7d. 
for interim preference dividend, there remains £20,652. 33. 2d. The 
directors recommend a final dividend on the 7 per cent, cumulative pre- 
ference shares (£4,128. 17s. 7d.), placing £5,000 to credit of depreciation 
account, £1,419. 88. 6d. to preliminary expenses, and a dividend on the 
ordinary shares at the rate of 24 per cent. (28,000), the balance 
(£7,103. 17s. 1d.) is carried forward. The business continues to make 
steady progress, the equivalent of 144,712 8 c.p. being connected 
(against 125,074 in 1905) and the consumers being 3,201 (against 2,858). 
The net revenue has been adversely affected to the extent of about £1,500 
by an accident which occurred at the Greenwich generating station on 
Dec. 20. The reinstatement of the damaged buildings and plant is now 
practically complete. The total damage is estimated at about £5,000, for 
which a claim will be made against the parties responsible. The new 
power house is expected to be in operation next month, when the com- 
pany will, by more economical production, be able to deal with the in- 
creasing demand for power and supply of energy inbulk. Provision hasbeen 
made to extend the present plant of two 1,500 kw. turbo-generators by an 
additional two 3,500 kw. machines as required. The above plant will com- 
plete the first portion of a power house designed for a normal capacity of 
30,000 kw. ; 


SOUTH WALES ELECTRICAL POWER DISTRIBUTION CO. —A meeting 
was held on Saturday of the local committee appointed by the South 
Wales Electrical Power Distribution Co. to consider the terms of the new 
agreement drawn up between the consumers and the debenture holders’ 
committee. The first attempt to come to an agreement showed that the 
amount of power guaranteed to be taken was not sufficient to satisfy the 
committee. Negotiations were entered into and the first agreement 
modified, and satisfactory terms have, it is stated, now been arranged 
which will enable the company to continue its operations. 


TELEGRAPH CONSTRUCTION & MAINTENANCE CO. (LTD.)— The forty- 
third annual report of the directors (for the year 1906) shows & net profit 
of £62,777. 148., after charging interest on debentures. To this is added 
£108,760. 17s. 6d. brought forward, making £171,538. 118. 6d. From 
this is deducted the interim dividend of 5 per cent., paid in July, 
amounting to £22,410, leaving £149,128. 11s. 6d. to be dealt with. The 
directors propose to distribute a dividend of £1. 4s. per share (absorbing 
£44,820), being at the rate of 10 per cent., and making a total dividend 
for the year of £1. 16s. per share, or 15 per cent., tax free, leaving 
£104,308, 11s, 6d. to be carried forward. The general business of the 
company during the past year has been fairly satisfactory. The com- 
pany's works and steamships have been maintained in their usual state 
of efficiency. 

The transfer books are closed from 18th to 26th inst. inclusive, 


, WESTMINSTER ELECTRIC SUPPLY CORPN. (LTD.)— The report of the 
directors for the year 1906 shows that the supply of current, which on 
Dec. 31, 1905, was the equivalent of 764,930 8 c.p. lamps, had increased 
by Dec, 31, 1906, to the equivalent of 839,004 lamps, the largest addition 
in any one year. The length of roadway in which continuons.current 
mains have been laid now exceeds 80 miles, making about 310 miles of 
ways, into which upwards of 253 miles of copper (strip and cable) have 
been drawn. In addition 3 miles of trunk mains (12 miles of ways) are 
laid in the company’s area to connect the stations with the Central 
Electric Supply Co.'s station at St. John's Wood. The directors announce 
that they are supporting, in common with the whole of the supply com- 
panies in London, a bill to authorise the compauies to act in combination 
for the purpose of bulk supply, being satisfied that if adequate facilities 
are granted to the existing companies there will be no need whatever for 
the provision of a supply in bulk by any outside body. Such a solution, 
it is pointed out, is more in the interests of the users of electricity than 
the proposal of the London County Council to spend millions of the 
public money to provide asupply which is never likely to be remunerative 
and which must for years involve a heavy loss. In consequence of 
increased assessment, the corporation had to pay nearly £5,000 more for 
rates in addition to paying indirectly their proportion of those of the 
Central Electric Supply Co. In all, the extra rates amounted to over 
1 per cent. on the ordinary share capital of the Westminster Co. In 
accordance with the provisions of the London County Council Thames 
Embankment Improvements Scheme, the Council have provided a site in 
Horseferry-road to replace the company’s station in Millbank-street, 
which the Council acquired by arbitration under the terms of their act. 

An interim dividend at the rate of 11 per cent. on the ordinary shares, 
and the 44 per cent preference dividend for the half-year to June 30 has 
been distributed, and after allowing for depreciation, sinking fund 
and other charges the net balance is £44,653. 8s. 2d. Deduoting the 
second half-year’s preference dividend (28,686. 9s. 3d.), there remains 
£35,966. 18s. 11d. The board recommend payment of a balance ordinary 


dividend at the rate of 13 per cent (less income tax) f 
year, carrying forward £2,004. ( ax) for the past half- 


W. T. HENLEY'S TELEGRAPH WORKS CO. (LTD.)—T 

directors for 1906 states that the net profit vus РЕЧИ P Ate: 
payment of directors’ and auditors’ fees, and debenture interest, and 
making sufficient allowance for depreciation of buildings, plant, machinery 
&o., there remains £48,621. 12s. 2d., making, with £22,698. 7s. 11d. 
brought forward, £71,820. ‘The directors bave traneferred £10 000 to 
reserve and recommend payment of a dividend on the ordinary shares of 


NEW COMPANIES, MORTGAGES AND CHARGES 


NEW COMPANIES. 


CORDOBA (ARGENTINE) ELECTRIC TRAMWAYS CONSTRUCTION CO. 
(LTD.) (92,076.)—Reg. Feb. 12, capital £50,000 in £1 shares, to constract, 
lease or otherwise acquire, equip, maintain and work railways, tramways, 
light railways and electrical and other works, and to carry on the business 
of contractors and engineers generally. Reg. office 2, Broad-street-place, 
London, E.C. 


LONSDALE ENGINEERING CO. (LTD.) (92,132.)—Reg. Feb. 14, capital 
£2,000 in £1 sbares, to acquire, construct, &c., steam or electric engines, 
cranes and lifts, to carry out electrical installations, to carry on the 
business of engineers, contractors, &c. First director A. H. Marshall. 
Reg. office 27, Chancery-lane, London, W.C. 

STROPHYTE (LTD.) (92, 088.) Meg. Feb. 12, capital £10,000 in £l 
shares, to acquire any inventions relating to the production, treatment, 
storage, application and use of electricity, and any compounds, materials 
and apparatus relating thereto, in particular to acquire (under an agree- 
ment with Messrs. Inrig and McKrell) the benefit of certain inventions 
referred to therein, and to carry on the business of electricians, mechani- 
cal engineers, suppliers of electricity, &o. Reg. office 89, Victoria-street, 
Westminster, 8.W. 

MORTGAGES AND CHARGES. 

ELECTRICAL PUBLISHING CO. (LTD.) Issue Jan. 21 of £600 6 per cent. 
debentures, part of series created same date to secure £1,500, charged on 
company's undertaking and property, present and future, including 
uncalled capital and copyright and goodwill of the Electrical Magt- 
zine.” No trustees. 


HUNSLET ELECTRICAL POTTERY CO. (LTD.)—£3,000 5 per cent. deben- 
tures, created Jan. 2 and dated Jan. 80, 1907, charged on company's under- 
taking and property, present and future (including unoalled capital), 
have been registered. No trustees. Holder, J. W. Ibbitson. 


W. LUCY & CO. (LTD.)—Particulars of £4,000 5 per cent. second mort: 
gage debentures (created by resolution of Jan. 9, 1907) have been filed. 
Property charged: The company’s undertaking and property, present 
and future, including uncalled capital, subject to £3,000 first mortgag? 
debentures issued in 1897. This series is in substitution for second an 
third mortgage debentures, securing £1,500 in each case, issued in 15) 
and 1901 respectively. "Trustee, E. A. Hanley. 


LUMB ELECTRICAL BLEACHING CO. (LTD.)—lIssue on Feb. 7 of £800 
5 per cent. debentures, part of series created Jan. 18, 1907, to emi 
£15,000, charged on company’s undertaking and property, present an 
fature, except uncalled capital. No trustees. Previously issued of same 
series, £14,200. 


po—————— a р рЫАЧЛНЕЕЕНЕНЕ 


CITY NOTES. 

— — Е 
MEMORANDA (Feb. 21).—Bank rate 5 рег cent. (since Jan. 17, 190 
Price of silver 31}3d.—31id. per oz. Consols 86. —B86,; for viri 
862 —86% for account; 23 per cent. annuities 86—861. Consols к 
Day, Mareh 1; Stocks and Shares Continuation Days, Feb. 2 y" 
March 12; Ticket Days, Feb. 27 and March 13; Pay Days Feb. ^ 

and March 14; Mining Share Carry-over Day, Feb. 25. 


CALCUTTA ELECTRIC SUPPLY CORPN. LTD.) -During the foar wete 
ended Jan. 25 341,205 units were delivered, compared with 274,123 ual 
in the corresponding four weeks of 1906. ks 

CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.)—The transfer 15 1 
and register of members will be closed from 27th inst. to. Marc 
inclusive. 

NORTHWICH ELECTRIC SUPPLY CO. (LTD.)—The directors recom: 
mend a dividend for the past year of 34 percent. Profits have increas 
by £320 compared with 1905. 10% have 

STOOK EXCHANGE NOTICES.—The Stock Exchange committee sre 
been asked to grant quotations to a further issue of £500,000 ne 
atock of the National Te'ephone Co. (Ltd.) and £15,000 £5 б per ben“ 
cumulative second preference shares of the Rosario Electric Co. (Lidl. 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC 
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though a little thought will at once show that the conduction 
cannot be uniform, owing to the body of electrolyte which 
always exists at the bottom of a cell, and which provides space 
for active material as it falls from the plates. In this issue we 
give an abstract of a Paper by M. ScHoor, read before the 
French Physical Society, in which attention is drawn to this 
body of electrolyte, which the writer terms the “ electrolytic 
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than the upper part. Moreover, the work varies as the 
charge or discharge takes place. Of course, the effect is 


Spark Potentials in Liquid 
Dielectrics (Henry W. 
Fisher). 


58 | ` Third-rail Construction. 
| The Cramp Neutralised 


Experiments on the Distribu- Motor (William Cramp) i : 

fion of Current in Accumu- Loa! . ЗК д 114 |likely {о be а good deal exaggerated by taking two plates 
Pho аы" 5 168 Иш кошш бера 779 | rather far apart for the experimental investigation ; but the 

Ву A. Korn. Illustrated .. 765 | Trade Notes and Notices .... 783 oint is certainly of considerable practical interest, even 
The Greenwich Generating Companies’ Meetings & Reports 785 р у P "d t 

Station and the Royal Ob. | New Companies, &o. ....... . 788 | though the space at the bottom of accumulator boxes is no 

Servatory ................ 766 | City Notes...,...... ens 788 171 1 ificati of the 
CENTRAL STATION. MaNAGEMENT 768 Companies' Share List ...... 790 likely to be discarded. Some modification, however, 
—ͤ— ͤ . — — — —̃ —— | form which it takes might possibly be introduced with ad- 
————Є—Є—————— | 

vantage, so as to increase the resistance of the shunt. 
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Ir is, of course, well known that variations of pressure on 
lighting networks are supposed not to exceed certain limits 
specified by the Board of Trade, and it is equally well known 
that these limits are frequently exceeded. There is no ques- 
tion that greater variations are not permitted, but the difficulty 
is to know how to enforce the regulations. In one case which 
has come to our notice an attempt was made to bring pressure 
upon the Electric Light Company by approaching the Town 
Council ; but, unfortunately, several members of the Council 
were interested in the Company, and therefore no good came 
of such a move, and in the case of a municipal undertaking 
a similar result might be expected. After some inquiries, 
it was found that the possibility of taking action de- 
pended upon the interpretation of the regulations, and the 
next step was to write to the Harbour Department of the 
Board of Trade, which, for reasons best known to our legis- 
lators, should have knowledge on such matters, to inquire as 
to the real meaning of the law in cases of this kind. But 
apparently the Department merely wrote in reply saying that 
they could not give any interpretation of the regulations. The 
position sounds absurd, but there it is. Regulations exist, but 
there is no simple way of enforcing them. Even apart from 


AT the recent annual dinner of the Glasgow Local Section 
of the Institution of Electrical Engineers, when Lord KELVIN 
was in the chair, Mr. MORDEY, in proposing the toast of “ The 
Chairman,” expressed the personal hope that Lord KELVIN 
would be able still further to show his interest in the work of 
the Institution by again occupying the presidential chair. 
This wish has borne good fruit, for Dr. GLAZEBROOK, at the 
meeting last week, announced that Lord KELVIN had con- 
sented to be President of the Institution for the third time. 
Upon looking down the list of past-presidents it will be seen 
that Lord KELVIN was the third to take office, so far back as 
1874, and that he was again President in 1889. His connec- 
tion with the electrical industry is too well known to need 
recapitulation, and the decision of the Council to ask him 
again to take an active part in the affairs of the Institution is 
a fitting tribute to a career so brilliant in the fields of electr. cal 


science and practice. 
— 


IN the very numerous investigations which have been carried 
out on the lead accumulator, the field of research has been 
generally restricted to the plates, or to the effect of impurities 
in the electrolyte. Very little attention seems to have been i o er e T 
paid to the way in which the electrolyte conducts the current, the question of enforcing the limit, the observa 
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regulations is во advantageous from the business point of view 
that it is surprising they should be so generally neglected. 
Yet, although a sweeping condemnation of centralstation 
engineers is not justified, there is no doubt that, in a large 
number of cases, precautions are not taken to minimise the 
variations of pressu re. The unsatisfactory life of Nernst lamps 
is frequently due to this cause, and, although the use of 
metallic filament lamps will to some extent reduce the effects 
of the fluctuations, in the future more attention will have to 
be given to this question by the supply authorities than in 
the past. 


Royal Commission on Canals and Waterways.— This Com- 
mission resumed its sittings on Tuesday the 26th ult., when 
Prof. Marchant gave evidence with reference to the applieation 
of electric power for haulage and other purposes. 


Train Lighting by Electricity.— Тһе Electrical World states 
that a Bill has been introduced in the Pennsylvania House, 
providing that after June 30th it shall be unlawful for any 
sleeping cars on the railroadsin that State to be lighted by any 
other means than electricity, under a penalty of £20 to £200 
for each car for the first offence, and £100 to £1,000 for each 
succeeding offence. 


Fuel Economics.—A Paper on this subject was read by Mr. 
W. F. Goodrich before the Association of Engineers-in-Charge 
on February 13th. In dealing with mechanical stokers, the 
author showed a decided preference for the coking stoker, 
especially from the point of view of smokelessness, but it was 
necessary that the firemen should not be continually slicing 
and breaking the fires. A lot of the trouble in connection 
with mechanical stokers could beobviated by proper supervision, 
instead of waiting until they broke down. He considered that 
they could be kept in good repair for 5 per cent. per annum on 
the capital cost. The author was strongly in favour of CO. re- 
corders, and stated that he knew of cases where they had been 
abandoned because, by laying bare defects, alterations involv- 
ing expense had been foreshadowed. Sir Alexander Kennedy, 
who presided, in opening the discussion, drew attention to the 
fact that comparative figures showing the value of apparatus 
for reducing the coal bill were often unreliable and misleading ; 
it was necessary to examine the original figures closely, be- 
cause, if the original test gave a bad result, the cause of the bad 
result should be ascertained, as it might be improved without 
installing unnecessary apparatus. He also drew attention to 
engine tests stated as pounds of coal per horse-power-hour. These 
tests included both the efficiency of the engine and that of the 
boilers, and such figures should not be taken in comparing tests 
on engines. 


The Kingston Barthquake.—We wish. to call the attention 
of our readers to the unfortunate state of the employes of the 
tramway and electricity undertakings at Kingston as a result 
of the earthquake. Since July, 1905, the two undertakings 
have been combined, and the year 1907 opened with very 
good prospects. The tramway company (the West India 

lectric Co.) has been very little damaged as regards assets, 
but the electric light plant has suffered considerably ; this, 
however, is not of serious consequence, as it was on the point 
of being scrapped and replaced by more modern plant. The 
tramway service was re-started on the 22nd ult., the interval 
being occupied in repairing the 26 mile transmission line, 
transforming station (the walls of which were badly cracked), 
clearing the trolley track, &c. The receipts, while of course 
less than previous to the catastrophe, are still satisfactory, and 
the principal loss in business for the time being will be on the 
lighting. Since the Government gas plant, however, has been 
put out of service for several months to come, and the com- 
pany's hydraulic plant is in a position to supply current for 
lighting, it is expected that the deficiencies on that side vill 
soon disappear if the necessary supplies can be quickly obtained. 
The principal difficulty is that the employes, some 300, are 
homeless and living in rude tents and other temporary struc 
tures, which, a3 soon as the rains, which are now threatening, 
commence, will subject them to such exposure that fever, 
dysentery and other attendant evils will cause a lot of 
suffering, The general subscription lists which have been 
started and are being so generously responded to in the United 


== 


THE sale of ће Bath municipal electricity undertaking is 
another indication that ratepayers are beginning to realise 
that municipalisation is not always the best way of carrying on 
an enterprise, and that management by a company may have 
all-round advantages. The electricity works at Bath originally 
belonged to a company. In 1896 the undertaking was pur- 
chased by the Corporation, but its existence under municipal 
rule does not seem to have been a very happy one. The rate- 
payers have had to meet a loss of £3,000, which, as stated by 
some of the local papers, would have been greater but for the 
large revenue derived from public lighting. This sounds very 
much as if the ratepayers have been meeting some of the deficit 
by paying highly for their public lighting, which sometimes 
happens when there is a difficulty in getting sufficient revenue. 
The result of the present difficulties is that the Corporation, 
by 42 votes to 2, have decided to sell the undertaking to the 
syndicate controlled by Mr. E. SCHENK, which has acquired 
a controling interest in the Somerset and District Elec. 
tric Power Co. The syndicate are willing to pay the 
actual cost of the undertaking, £2,000 expenditure in- 
curred by the Corporation in obtaining the Order in 
1896, and a bonus of £10,000. Further, if the under- 
taking is sold to them in perpetuity, a second bonus of 
£10,000 will be paid. The Corporation will retain their 
sinking fund and reserve fund, amounting together to about 
£29,000. Apart from these advantages, the company is will- 
ing to reduce the charge for public lighting by a halfpenny 
per unit, thus saving the ratepayers £880 per annum, and will 
give a further reduction of the same amount when 4 per cent. 
has been paid on the ordinary shares. By selling on these 
terms, not only is a profit made, but a saving of 24d. in the 


rates will be effected, and this will doubtless be a consolation to 
the municipal trader. 


— — — фары. 


Royal Society.—At the meeting held yesterday afternoon, 
a Paper was presented by A. A. Campbell Swinton on “ The 
Occlusion of the Residual Gas by the Glass Walls of Vacuum 


Tubes.” States, Europe, Canada and other West India 5 Ms 
. f course be administered on general lines and under suc 

Cable Interru : gener: à 
ce han elle Ашын . n 11 DRM strict official control as may deprive quite a number of 


Garachico (Teneriffe)—Santa Cruz de la Palma.. July 12, 1906 deserving cases of that prompt relief which is required. 15 
te 


Grand Canary—Lanzarote .................. Sept. 18, 1906 understand that it is desired to start a subscription list 
5 AE FF Nov. 27, 1906 amongst persons engaged in the electrical industry in ня 
New Brunswick Prince Бадаа" pes 17, 1906 country and the United States, the proceeds of which woul 
Одевва Kili. Fel " ped be devoted exclusively to the relief of the unfortunate employes 
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Manchester Local Section: Annual Dinner.— The annual | marks on the subject of electrons, referring to Prof. J. J. 


dinner of the Manchester Local Section of the Institution of 
Electrical Engineers was held at the Midland Hotel on Friday 
last, Mr. T. L. Miller, Chairman of the Section, presiding. The 
gathering was fully representative and included Dr. R. T. Glaze- 
brook, F. R. S., Mr. S. Z. de Ferranti, Dr. E. Hopkinson, 
Lieut.-Col. H. C. L. Holden, R. A., Councillor Howarth (Мап: 
chester) Councillor Hodgson (Salford), Chairmen of their re- 
spective Electricity Committees, Mr. S. L. Pearce, Mr. C. D. 
Taite Mr. C. P. Sparks, Mr. W. H. Hunter, Mr. J. E. 
Kingsbury, Mr. P. Lange, Mr. G. C. Lloyd, &c. After the 
loyal toasts had been honoured, Mr. Ferranti gave the toast of 
the “Corporations of Manchester and Salford," and dwelt 
upon the responsibilities incurred by large municipal bodies as 
trading concerns. As long as those undertakings were run on 
commercial lines they would always succeed. Councillor 
Howarth, responding for Manchester, remarked that the experi- 
ment of municipal trading was being fully justified by experi- 
ence. Manchester had controlled 
60 years, and with complete success. In the electricity 
department important power developments were proceeding, 
and they hoped to hold a big electrical exhibition in the 
district next year. Councillor Hodgson, replying for Salford, 
spoke of the good feeling existing between the two corporate 


bodies and of their combined efforts to raise the standard 


of life in the district by the distribution of electrical energy. 
In proposing the toast of the evening : * The Institution of 
Electrical Engineers,” Mr. W. H. Hunter, chief engineer of 
the Manchester Ship Canal, made an amusing speech, in which 
he referred to the Institution as comprising 6,000 members 
“of one sort or another." In the presence of so many young 
men he did not know whether to give good advice or to pay 
compliments, He concluded by speaking in high terms of the 
President of the Institution, Dr. R. T. Glazebrook. In reply, 
Dr. Glazebrook pleasingly acknowledged these compliments 
and referred generally to the growth and strength of the 
Institution and to the manner in which its members had ap- 
plied principles to practice in all their work. The remaining 
toasts were “The Local Sections," proposed by Mr. J. E. 
Kinsbury and responded to by the Chairman, and * The 
Visitors ” proposed and responded to by Mr. M. B. Field and Mr. 
H. Hirst respectively. The evening's programme included a 
number of songs ably rendered by Miss Lewis, and Messrs. 
F. P. Wood, H. C. Chalmers, and H. D. Symonds, the latter 
giving a medley song of his own composition on the work of 
the Local Section and other matters of topical electrical 
interest. Mr. S. L. Pearce made an excellent accompanist, 


Birmingham Local Section.—First Annual Dinner.—Mr. 
R. A. Chattock, chairman of the Birmingham Local Section, 
took the chair at the first annual dinner, which was held in 
the Grand Hotel on Wednesday last. Among the 100 guests 
were Sir Oliver Lodge, F.R.S., Dr. R. T. Glazebrook, F.R.S., 
Mr. W. M. Mordey, Prof. Gisbert Карр, G. Carey Foster, F. R. S., 
Dr. W. E. Sumpner and Mr. Robert Hammond. After honour- 
ing the loyal toasts, the chairman, in proposing the toast of 
" The Institution," hoped that the central body would soon 
have a permanent home of its own in London. The work of 
the Institution committees was bearing good fruit, as was 
shown by the Wiring Rules, which had been adopted in the 
Birmingham district, Dr. Glazebrook responded, and wished 
to express the thanks of the foreign engineers to Birmingham 
for its hospitality on the occasion of the visit in the summer. 
He also spoke highly of the work done by the Local Sections. 
Mr. H. Hirst proposed the “ Госа] Section," and dwelt 
upon the value of the affiliated branches of the Institu- 
tion in discovering local talent and encouraging younger 
engineers to express their views. Prof. Gisbert Kapp 
replied, and spoke of the advantages enjoyed by the Local 
Section in having buildings placed at its disposal through the 
hospitality of the University. When the new buildings at 
Bournbrook were completed they also would be open for the 
use of members. He indulged in pleasant reminiscences of 
the early days of the industry, nd was able to see many 
important advances made in British electrical engineering. 
Mr. Henry Lea proposed ** The University of Birmingham," 
and Sir Oliver Lodge, in replying, made some interesting re- 


the water and gas for 


Thomson's recent Institution lecture. The subject of the 
conduction of electricity through metals was of considerable 
importance, and the researches of Prof. Thomson would, he 
thought, prove valuable and influential on electrical practice 
in the near future. He thought that greater attention should 
be paid to the subject of the ether. He had recently devoted 
considerable study to the density of the ether, and engineers 
would be surprised to hear that the ether was not as intangible 
as it was commonly supposed to be. He might say that, as 
compared with ether, matter could be termed * a sort of mere 
porous accident." The magnetic field round the equator of 
an electron was 10 C. G. S. units, and the density of the ether 
was 50,000 million times that of platinum. Sir Oliver thought 
that pure science should be recognised at the London meetings 
of the Institution, as the local sections were well able to look 
after the work of practical applications. His researches on the 
density of the ether he hoped to publish soon. Mr. Mordey, 
in proposing * The City of Birmingham," emphasised the 
debt of engineers to such Birmingham pioneers as Watt, 
Priestley, Murdoch and the Elkingtons. Other toasts fol- 
lowed, and the proceedings coneluded with a vote of thanks to 
the chairman, proposed by Mr. Robert Hammond, who hoped 
that the dinner would continue to be a pleasant annual function 
of the Local Section. 


—-—————Є—Є 
ARRANGEMENTS FOR THE WEEK. 


FRIDAY, March 1st (to-day). 
STUDENTS’ SECTION OF THE INSTITUTION or ELECTRICAL ENGINEERS, 
3:30 p.m. Visit to the Board of Trade Laboratories, Whitehall, 


М№овтн.Елѕт Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 

7:0 p.m. Meeting at Westgate-road, Newcastle-upon-Tyne. Paper 
on “ Тһе Application of Electricity to the Driving of Pumping 
Machines for Pontoons and Graving Docks,” by Mr. W. C. 
Mountain. 

INSTITUTION оғ MECHANICAL ENGINEERS. 

5 p.m. Meeting at Storey’s Gate. Eighth Report to the Alloys 
Research Committee on ** The Properties of the Alloys of Alumi- 
nium and Copper," by Prof. Carpenter and Mr. Edwards. 
(Adjourned discussion.) 

SATURDAY, March 2nd. 
MANCHESTER STUDENTS’ SECTION OF THE IxsrrTUTION or ELECTRICAL 
ENGINEERS, 
Visit to the Salford Corporation Generating Station. 


MONDAY, March 4th. 
SOCIETY or CHEMICAL INDUSTRY. 
$ p.m. Meeting at the Rooms of the Chemical Society, Burlington 
House, Piccadilly. Papers on Exhibition of a Gas Calori- 
meter,” by Prof. C. V. Boys; and on “ Four Years’ Experience 
in Metering Producer Gas and continuously Recording its Calo- 
rific Power," by Prof. R. Threlfall. 


TUESDAY, March 5th. 
MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 


7:30 p.m. Meeting at the University (Physical Laboratory) Man- 
chester. Paper on Breakdowns of Electrical Machinery,” by 
Mr. L, Foster. 


INSTITUTION OF CV ENGINEERS. 

5 p.m. Meeting at Great George-street, Westminster. Papers on 
The Limits of Thermal Efficiency in Internal Combustion 
Engines," by Mr. Dugald Clerk (Adjourned Discussion), and 
on “ Тһе Construction of Overhead Electric Transmission 
Lines," by Mr. A. P. Trotter. 


THURSDAY, March 7th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 

5 p.m. Meeting at the Institution of Civil Engineers, Great George- 
street, Westminster. Paper on ** The Transmission of Electrical 
Energy by Direct Current on the Series System,” by Mr. 
J. S. Highfield. 

CIVIL AND MECHANICAL ENGINEERS’ SOCIETY. 

* p.m. Meeting at Caxton Hall, Westminster. Paper on “ Types of 

Enclosed Steam Water Heaters,” by Mr. C. R. Allensby. 


FRIDAY, March 8th. 
PnHYvsiCAL SOCIETY. | 
5 p.m. Meeting at the Physics Laboratory, Royal College of Science, 
Imperial Institute-road, South Kensington. Papers on “ The 
Rate of Recovery of Residual Charge in Electric Condensers, 
by Prof. Trouton and Mr. Russ ; on “ Experimental Mathe- 
maties,” by Mr. Pichon; on “ Ап Instrument to describe 
Families of Equiangalar Spirals,” by Mr. Blakesley; and on 
“ A Micromanometer," by Mr. Roberts. 
STUDENTS’ SECTION OF THE INSTITUTION OF Ступ, ENGINEERS. 
& p.m. Meeting at Great George-street, Westminster. Paper on 
*" Corrugations on Tram-Rails," by Mr. A. T. Arnall. 


Digitized by Google 


752 THE ELECTRICIAN, MARCH 1, 1907. 


THE IRON LOSSES IN ASYNCHRONOUS MACHINES. 


BY THOS. F. WALL, M.SC, B. ENG. 


Summary.—Part I.—The losses occurring in asynchronous machines 


are mentioned, with special reference to the pulsation of the flux in the 
teeth. Experiments are described by which the losses due to the various 
causes have been found andj:eparated by the running down” method, 
and the results obtained from a 7 Н r. motor are given. 

Part II.— An investigation into tbe magnitude of the pulsations of the 
flux in the teeth 1s described, and the measurements obtained by means 
of search coils are given. Calculations are then shown deducing the 


losses from these measurements and a comparison with the results 
obtained in Part I. is made. 


In asynchronous machines the rotation of the field causes 
iron losses in both the stator and the rotor. The losses in the 
stator are for a given frequency and applied pressure nearly 
constant for all loads, while the losses in the rotor depend on 
the slip. Since, however, under normal working conditions 
the slip is very little, these rotor iron losses will be generally 
small. In addition to these there are subsidiary losses which 
arise in the following way :— 

When a tooth of the stator is opposite a tooth of the rotor 
the flux in both teeth will be a maximum. When a tooth of 
the stator comes opposite a slot in the rotor the reluctance of 
the path for the stator tooth flux will be increased and the flux 
itself consequently diminished. In this way, as the rotor 
revolves, pulsations of high frequency are set up in all the 
teeth, which give rise to corresponding losses. The frequency 
of the pulsations in the rotor teeth is equal to the number of 
teeth in stator multiplied by the number of revolutions per 
second of the rotor, and the frequency of the pulsations in the 
stator teeth is equal to the number of teeth in the rotor multi- 
plied by the number of revolutions per second of the rotor. 

In the following the losses in a three-phase 7 H.P. induction 
motor will be first separated by the method due to Prof. 
Bragstad.* Experiments will then be described by which the 


pulsations in the teeth have been independently and directly 
investigated. | 


I.—SEPARATION OF THE IRON LOSSES. 


The losses caused by the pulsations cannot be supplied 

directly from the electrical power given to the stator, since to 
do so would necessitate a current of the same frequency as 
themselves. It is, however, impossible to obtain from the 
main supply a watt-current of this frequency, decording to the 
well-known principle that a current and an E. M. F. of different 
frequencies are wattless with respect to one another. Since, 
then, these losses cannot be supplied directly electrically they 
must be supplied by that part of the electrical power which is 
transmitted to the rotor as mechanical effect and act in the 
same way as would an addition to the friction. 
_ The power which is transmitted from the stator to the rotor 
in asynchronous motors can be divided into two parts—one 
part, proportional to the slip, accounts for copper losses and 
losses due to hysteresis and eddy currents in the rotor; the 
other part, proportional to the speed, is the mechanical power 
and includes the power absorbed by friction losses and the 
above-mentioned losses due to pulsations in the teeth. Hence, 
if the rotor winding is open, the first part gives the hysteresis 
and eddy-current losses due to the rotation of the main field, 
and the second part the power lost in friction and pulsations in 
the teeth. 

The experiments were made by the “running down method,” 
the principle of which is briefly as follows: The rotor is 
brought up to a high speed and allowed to run down with 
the stator winding open and the brushes raised. Readings 
are taken of speed and time and the * running down” curve 
is plotted. From the retardation as given by this curve and 
the moment of inertia of the rotor the power absorbed by 
friction at any speed can be calculated. A “ running down 
curve is then taken, when the normal pressure is applied to 
the stator terminals, the brushes being again raised. The 
power absorbed as measured from this curve includes now 
besides the friction’ losses, that part of the losses due to the 
pulsations in the teeth supplied hy the inertia of the rotating 
ee 8 


* Zeitschrift für Elektrotechnik, Wien, June 18, 1905. 


parts; the rest of these pulsation losses is transmitted from the 
stator to the rotor,tand must be found from the watts supplied 
to the stator winding. The power supplied by the inertia of 
the rotating parts is equal to 


dn 
Kn dt 
where K is a constant depending on the moment of inertia, » 
is the number of revolutions per minute, and t is the time in 
seconds. 

In order to find the moment of inertia of the rotating parts, 
a small weight was attached to the rim of the flywheel on the 
rotor shaft and set swinging. Then, if 

J is the required moment of inertia, 

P is the mass in kilogrammes of the attached weight. 

z is the distance in metres of the point of attachment of the 
weight from the axis of the shaft, | 

T is the time in seconds of one swing. 

J. 100 
— т 
т Vb * 9 
when J is measured in kilogramme- meter units. 

To find K from the moment of inertia we must consider the 
following: If F is the effective retarding moment on the rotor 
when running at n revolutions per minute, i 

A —7 
Watts dissipated = Em B к 2 
But Е = M' when M is the mass of the rotating parts in 


grammes, / the radius of gyration in centimetres, and œ the 
angular retardation. | 


ie, F- M. l. 27 dh 


60 ` dt’ 
"P 9r dn Әт 
7 = . 12 Ф 8 — % — е от e 107. 
Watts dissipated = M 60 % 0 


Substituting for M. its value, J . 100, 


z 47? dn 
Watts dissipated = J. 3.600 hie 
But J TOP 


100 9 


2 
Watts dissipated RU „ um 9:81, 
T 3,000. dt 
i.e K=T?. P.. 00109. 

Fig. 1 gives the “running down” curve, the stator winding 
being open and the brushes raised—i.c., tbe retardation due 
solely to friction losses in the bearings and churning of the air. 
Fig. 2 is deduced from Fig. 1 by multiplying the sub-normal 
by the constant K, thus giving the watt loss due to friction at 
the different speeds. In Fig. 3 the “running down” curves 
are given, the normal pressure being applied to the stator ter- 
minals and the brushes raised. The curve I. was obtaine 
when the rotor was running in the same direction as the 
rotating field, and the curve II. when the rotor was brought 
up to a high speed in the opposite direction to the rotation of 
the field. In the first place, it is to be noticed that there 18 à 
discontinuity in the curve I. at the point of synchronism, whi 
may be explained by the following consideration : When the 
rotor is running above synchronism there is a retarding torque 
due to hysteresis, eddy currents, friction and pulsations 1n the 
teeth. The hysteresis torque is approximately constant for 
all speeds, but the eddy-current torque changes with the 
speed. Now at a point just above synchronism the eddy 
currents are approximately zero, and therefore all the 
torque on the rotor is the retarding hysteresis torque and 
that due to friction and pulsations in the teeth. Ata point 
just below synchronism the hysteresis torque becomes à 
propelling torque and the friction and pulsation torque 
remain the same as before, Therefore, in passing throug 
the synchronous speed the torque on the rotor changes 
instantly by an amount equal to twice the hysteresis torque, 
and the break in the continuity of the curve can be used to 
find this torque. It is furthet to be noticed that the rotor does 
not come to rest, but continues rotating at a steady speed o 
approximately 350 revs. per min., the eddy currents an 
hysteresis producing sufficient torque for this speed. When 
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the motor is allowed to run out against the rotating field, as 
shown in curve IL, the speed comes first to zero, changes its 
sign, and then reaches the constant speed of approximately the 
same value as before in the same direction as the rotating field. 
Moreover, on passing through the abscissa axis, the curve 
shows a break in continuity which again corresponds to the 
double-hysteresis torque. From these curves in Fig. 3 the 
power absórbed has been calculated as before, and af:er sub- 
tracting the power used for the friction, as given by Fig. 2, 
the results have been plotted as curve AA in Fig. 4. In this 
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diagram speeds in the same direction as the rotating field have 
been plotted to the right and speeds in the opposite direction 
to the rotating field have been plotted to the left of the ordi- 
nate axis. The curve AA shows the break at the speed of 
synchronism corresponding to the double rotor hysteresis 
torque. The curve B B was obtained by driving the rotor at 
various speeds and taking the wattmeter readings of the power 
supplied to the stator circuit after subtracting the copper 
losses. This curve also shows a break at the speed of synchro- 
nism corresponding to the double-hysteresis torque, and by 
halving this break and drawing a horizontal line the constant 
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Ета. 9.— WarT Loss DUE To FRICTION AT DIFFERENT SPEEDS, DERIVED 
FROM Fic, 1. 


losses due to hysteresis and eddy currents from the main field 
in the stator are obtained. That this is so may be seen by con- 
sidering that very near and just below synchronism the power 


supplied to the stator is equal to the constant losses in the 
stator plus the power corresponding to the torque of hysteresis, 
and similarly very near and just above synchronism the power 


supplied to the stator is equal to the constant losses in tho 
stator minus the power corresponding to the torque of hyste- 
resis in the rotor. 


The power given by the distance between the curve BB 
and the horizontal line CC is the power which is transmitted 
from the stator to the rotor. As explained above, this must 
be divided into two parts, one of which, proportional to the 
speed of the rotor, gives the power transformed to mechanical 
power; and the other, proportional to the slip, gives the 
power transmitted to supply the electrical losses in the rotor, 
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Fic. 3.— Rr xxINd-DOWN Curves, CURRENT IN STATOR, Rotor BRUSHES 
Rasen. 


I. Rotation. with feld. II. Rotation against fleld. 


The part proportional to the speed must be added to the 
curve AA for speeds in the direction of rotation of the field 
and subtracted for speeds in the opposite direction of rota- 
tion. This gives the curve DD which is symmetrical about 
the ordinate axis and yives the resultant losses due to pulsations 
in the teeth. The part proportional to the slip is plotted as the 
curve EE with the horizontal line CC as abscissa. This curve 
gives the losses due to hysteresis and eddy currents in the rotor. 
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Fie. 4.— WATT Losses DERIVID FROM Fic, 3, AND Reapixas or WATT- 


METER IN STATOR CIRCUIT, 
AA, Losses deduced from Fig. 3 after DD, Losses due to pulsations in teeth. 


subtracting friction. EE, Losses due to hysteresis and 
BB, Wattmeter readings with C*R eddy currents in the rotor, read 
losses subtracted. from CC as abcissa. 


In order to separate the losses due to hysteresis from those 
due to eddy currents the easiest way is to proceed as follows : 
The losses due to eddy currents increase approximately аз the 
square of the frequency and those due to hysteresis proportional 
to the frequency. Hence, if the losses are divided by the 
speed and the results plotted as a function of the speed, a 
straight line should be obtained cutting the ordinate pen 
The intercept on the ordinate axis when multiplied by the 
speed will then give the hysteresis loases at the various speeds, 
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and by subtracting from the total losses the eddy-current 


losses will be found. It will be seen from the way in which 
the curve EE was deduced from the curve BB that the 
latter is really the total loss to a certain scale divided by 
the speed, the line CC being regarded as abscissa. The 
intercept on the ordinate n=1,000 gives the amount 
to scale by which the speed must be multiplied 
to get the hysteresis loss at that speed. In Fig. 7 the 
losses due to the pulsations in the teeth as given by the 
symmetrical curve DD divided by the speed have been 
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Ета. 5.—Losses DUE To PuLsaTIONS IN TEETH. 130 VOLTS AT STATOR 
TERMINALS. 


plotted as a function of the speed. The mean straight 
line thus obtained cuts the ordinate axis in the point 0-02 and 
therefore the part of the losses due to pulsations in the teeth 
which should be, according to this, considered as due to 
hysteresis, is obtained by multiplying the speed by the constant 
0:02, and the part due to eddy currents should then be the 
difference of the total losses and the losses thus found due to 
hysteresis. It is, however, doubtful how far such a separation 
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Fio. 6.—Losszs DUE TO PULSATIONS IN THE TEETH. 120 VOLTS AT 
Stator TERMINALS. 


is permissible, as the hysteresis effects of the high pulsation 
frequency cannot be considered as simply superposed on the 
hysteresis effects in the teeth due to the main rotating field. 
As regards eddy currents, however, such a superposition is 
allowable, since the effective value of two currente of different 
frequencies flowing in a conductor is equal to the square root 
of the sum of the squares of the effective values of the separate 
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Fic. 7. (Obtained from curve DD, Fig. 4). 


Fig. 4 was drawn for a flux-density corresponding to 
100 volts induced in the stator winding at a frequency of 50. 
Experiments were also made for two other flux-densities 
corresponding to 130 and 120 volts respectively induced in 
the stator at the same frequency of 50. The results thus ob- 
tained for the losses due to pulsations in the teeth are given 
in Figs. 6 and 6 respectively. From the figures the pulsation 
losses can be obtained for all frequencies below 50 at the given 
tlux-densities. | 

` (To be concluded.) 


ELECTRIC POWER SUPPLY IN LONDON.—Y. 
BY R. L. PEARSON. 
(Continued from page 727.) 


STEPNEY BoRoucH COUNCIL. 


Like several other London electricity supply undertakings, 
that of Stepney is comparatively young and has made con- 
siderable progress during its short life. In its early days it 
was controlled by the Whitechapel District Board of Works, 
but when the various vestries of the Metropolis acquired the 
dignity of borough councils it was taken over by the Stepney 
Borough Council. The area of supply is a very extraordinary 
one, inasmuch as it includes what is probably the most poverty. 
stricken quarter of London. Commcn lodging houses and 
tenement dwellings abound, and a very large proportion of 
the inhabitants are of foreign extraction; indeed the area 
embraces practically all the Jewish quarter. In these circum- 
stances the difficulties which meet the supplier are undoubtedly 
very much greater than those which occur in the average area. 
First of all there is the difficulty of explaining conditions of 
supply, &c., to an appallingly ignorant foreigner, and then there 
is a second difficulty of the foreigner being not only ignorant, 
but also extremely poor. The latter difficulty has been partially 
overcome, chiefly because the Council are able to supply at a 
very low average rate. Moreover, wiring has been undertaken 
at starvation prices by contractors almost as destitute of capital 
as their clients. Again, there is the fact that even the very 
poorest must have artificial light of some description, for they 
often have to work far into the night, and if only they can be 
convinced that electric light is cheaper and healthier than any 
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Fio. 10.—DrAGRAM oF BALANCING ARRANGEMENTS AT GENERATING STATION. 
(The 50 volt generators can be plugged on to any pair of bus bars.) 


other kind they are not slow to take advantage of it. But it 
must not be inferred that this is the only class of consumer in 
Ж On the contrary, there are great numbers of thriving 
tradespeople, to say nothing of huge factories where hundreds 
of horse-power are required. It is for this reason that only the 
fringe of the ultimate demand has been touched so far, and 
there is little reason to doubt that Stepney will, in the near 
future, prove to be one of the best of the “ industrial areas in 
the Administrative County of London. 

This fact was quite evident when the undertaking was first 
started, and the station has had to be extended continually in 
order to deal with the increasing load, a very large proportion 
of which is for motors. Only recently two new boilers have 
been put down. These were made by Mesars. Babcock & 
Wilcox, and each is capable of evaporating 11,000 Ib. of water 
per hour. The station is now equipped, therefore, with dir 
land-type boilers and two marine type, all of the same capacity 
as the two new ones. Above the boilers two new bunkers, 
each to hold 25 tons of coal, have been erected, and coal is 
discharged into these by a travelling crane. This crane !5 
electrically-driven from a couple of overhead trolley wires. 
and is a very convenient machine. The motor is of the 
“Castle” type, taking 38 amperes at 480 volts and ruanidg 
at 500 revs. per min.; it is equipped with a Holmes controller 
Fitted to two of the boilers are some new underfeed &tokers, 


' pulleys being of wood. 


- Royles, of Manchester, 


-and it is obvious that splendid results are being obtained by 
- aid of these. They are worked in conjunction with a forced 
· draught plant consisting of a Musgrave fan 


| driven by a 
This fan is belt driven, both 
It is interesting to note that chain. 


Westinghouse 20 H. p. motor. 


driving has been tried, but had to be abandoned, This 
plant supplies two boilers, and во long as it is run- 
ning the back dampers have never to be open more 23, 000 


than about two or three inches. The coal used on 
the mechanically-fired boilers is of very poor quality, 
and certainly could not be employed for hand-firing, 
at any rate without several severe fines for smoke 
nuisance аз а consequence. It is a mixture of London 
made, Leicester, Warwick, and Nottingham slack, 
varying in price from 10s. 6d. to 128. 6d. a ton. А 
Reisert water softening plant supplied by Messrs, 
has been installed; also a 
Mather & Platt * Archbutt-Deeley ” plant. 

The following report of tests on a boiler fitted 
with an Underfeed stoker has kindly been supplied 


26,000 
25,000 
24.000 
23,000 
22,000 
21,000 
20,000 


19,000 
18,000 


by the Underfeed Stoker Co. :— 3 Ad 
Made at Stepney Borough Electricity Works by Mr. Young s 10000 
and E.M, Gilbert. Kind and number of boilers : 1 watertube. 15,000 
Builders: Babcock & Wilcox. Size of coal and name of 3 
mine: Ist test, Bwlfa large Welsh: 2nd test, London made З 14,000 
slack. 5 13,000 
Ist test. 2nd test. i$ 12,000 
Date Of ten e se . 10/5/06 „ 26/4/06 # 
Method of firing ................ 10104 T Stole > 11,000 
Duration of trial .......... hours 8. aa 8 10,000 
Grate surface. sq. ft. 57 A 67 9,000 
Steam gauge..... e lb, 1868 .. 187-7 И 
Absolute steam pressure Ib. 201:5 195:4 8,000 
Жн ˙ AA F. 656°6 592°5 7,000 
Food Water Слздер vsus °F 100°4 125°6 
Cost of coal at boiler room 19/6 10/6 6,000 
Total coal consumed .......... lb. 10,471 .. 8,598 5,000 | £ 
Moisture in coal.......... per ewt. 0:02 .. (gl 
Dry coal consumed ............ lb. 10,375 7,988 4,00 | 2 
Total refuse, dry .............. lb, 419 1,042 8,000 
Total refuse, dry.......... per cwt. 4:3 12:1 2.000 
Total combustible 1. .--- 9,926 .. 6,946 3 
E UT TRT: a ллы ene Ару IVA Ib. 1,8088 .. 1,0745 1.000 
Dry coal, per hour ............ lb. 1,296:8 998:5 0 | 
Combustibie, per hour lb. 1,240°7 .. 8682 
Dry coal per square foot of grate.. Ib. 227. ..14:89 
Combustible per square foot of 
CL MER E V RET E E T CIE Ib. W 12:9 
Coal as used per square foot of 
а аза га аы зан E ET ETT T lb. 22:9 .. 16:0 
АРГОС per cent of volume 10:0 12-9 
Total weight water used ....... Ib. 18,982 71,269 
Factor of evaporation ............ 117 1:143 
Total from and at 212 depuis; lb. 92,409 81,460 
Amount used. A no lb. 9,8727 .. 8,9086 
Evaporated from and at 212 deg. . Ib. 11,5511 10,182:5 
Per Pound of Fuel. 
1st test. 2nd test: 
Apparent, per pound dry coal .......... eo lb. TOL. +» 8:92 
Equivalent from and at 212 deg. (dry coal). . Ib. 89 .. 1019 
Per Pound of Combustible, 
ADDAIODEC se dager een EST Sn V bac ves liu at Ib 1:95 10:26 
Equivalent from and at 212 deg. .......... lb 9:3 10:72 
// — 11,173 
Un ö =- 12,027 
Efficiency ..... Ester KENT EDLC eee seen eens — 81-8 


The generating plant capacity is about 3,720 kw., of which 
1,000 kw. may be reckoned as spare. This includes two 
turbo-generators which have been put down more recently. 
Both turbines and dynamos are of Parsons’ make. Each turbine 
is rated at 1,600 H.P. and drives two dynamos of 500 kw. each 
іп tandem. These sets run at 1,500 revs. per min., and the 
dynamos have an E M.F. of 250 to 350 volts. A curious 
feature of these machines is that they are provided with 
three slip-rings, as well as commutators, so that they may be 
used for generating three-phase 50. current if desired. They 
are guaranteed to run sparklessly with two-thirds continuous 
current and one-third alternating-current, or with two-thirds 
alternating-current and one-third continuous current, andare pro- 
vided with compensating windings. Another feature of interest is 
that the turbines are at present arranged to run non-condensing 


by omitting rings of blades at both the high-pressure and low- ' 
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pressure ends; but by the insertion of these rings the turbines 
can be made suitable for running condensing. It is, of course, 
anything but usual to run turbines non-condensing, and it was 
only done in this case because there is no condensing plant on 
the existing site. It was intended, therefore, that these 
machines should only be installed temporarily, and should 
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690,000 
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600,000 
570,000 
640,000 
510,000 
480,000 
450,000 
420,000 
290,000 
360,000 
820,000 
300,000 
270,000 


Units generated per month. 
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Еа. 12.— Tora, Honsk-roWER or Moror CONNECTIONS. 


ultimately be removed to the proposed new station on the 
river bank, there to run condensing. In view of subsequent 
events and the present activity in Parliamentary committee 
rooms it remains to be seen whether this programme wil 
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ever be carried out, The sliprings on the generators were 
intended, of course, to supply the primary side of three-phase 
step-up transformers. It may be remarked that the guaranteed 
figures for steam consumption were upheld on test, and are 
given below :— 


Lb. saturated steam per Lb. steam at 1501Ь. per 


Per cent. kw.-hour at 150 lb. per sq. in., 150°F. super. heat 
full load. sq. in, non-condensing. and 27 in. vacuum, 
Sb © жее ө эз элә endes язу» 28 
METTI dU Lolasessendvaps» tene 22 
r 866 19 
nn B neee 184 


Every effort is being made by the officials of this under- 
taking to secure a large power load, and their endeavours are 
meeting with very considerable success. A portion of the 
premises adjoining the generating stations are being converted 
by the Council, and these will shortly be opened as a show 
room, in which the advantages of electricity can be demon- 
strated. Some time ago a circular setting forth the benefits 
which could be derived by taking supply from the Council's 
mains was translated into Yiddish and circulated freely 
throughout the borough. 

The progress of the undertaking is made evident by the 
curves in Fig. 11, while Fig 12 shows the growth of the motor 
load, Г 

Electric driving is now being used in a variety of different 
industries in Step- 
ney. Among the 
larges; consumers 
are Messrs. J. 
Travers & Sons, 
produce merchants, 
of St. Katherine’s 
Dock, who have 
motors aggregating 
107 H.P. installed, 
the largest being 
153 H.P. and the 
smallest 3 H.P. An- 
other instance is 
that of the London 
Hospital, which also 
derives its lighting 
supply from the 
same source. Here 
the total horsepower 
of motors installed 
is 105, ranging in 
size from 15 H P. to 
IU. P. One firm of 
rubber merchants 
has a single 70 H. P. 
motor connected, 
while chocolate 
works, lead mills, 


rope works and many others have given up gas or steam in favour 
of electric driving. Printed in a small pamphlet issued by the 
Council is a copy of a testimonial from Messrs. S. Straker & Sons, 
a large firm of printers, Messrs. Strakers consider that the power 
supply is thoroughly reliable in every way. They call atten- 
tion to the convenience of the electric drive, the great saving 
in space which can be effected by fixing motors on walls and 
the absence of delay in starting up. A considerable saving in 
the cost of energy has been effected as compared with gas driv- 
ing, less oil has been used, while the cost, of repairs and main- 
tenance has been lower. "They conclude their letter by stating 
that electricity as a motive power will be employed on all their 
extensions. | 

Fig. 13 shows an 18 н.р. Electric Construction Co.’s con- 
tinuous-current motor-generator at the London Hospital. The 
motor takes its current from the 480 volt апр , and is 
designed to give 240 amperes at 80 volts on the secondary 
circuit when running at 840 revs. per min. It is fixed in a 
small room erected for the purposes on the roof of the out- 
patients’ department, and supplies current at 80 volts for the 
“light” treatment, including Finsen arcs, mercury vapour 
lamps, X-rays and high-frequency apparatus. It has been in 
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use about six years and has proved most satisfactory. The 
usual working load is about 200 amperes on the generator side, 

At the London Hospital laundry are also two 5 H P. 480 volt 
motors. These motors drive the blowers of the forced 
drying apparatus, which does the Whole of the laundry dry. 
ing work of the hospital. The drying closets are situated 
below the platform on which the motors are fixed. The motors 
have been in use about 23 years, working 11 hours daily in а 
temperature of about 104'F., and are very satisfactory in 
every way. 

At Mr. Woolf's waste rubber works is a 70 H.. 480 volts 
six-pole B. T.-H. motor, which is the largest motor at present 
connected to the Stepney mains. It has driven the complete 
rubber plant at these works since it was installed last May 
without failure of any kind. There is no belting used on this 
installation, the power being transmitted to various machines 
by means of one long shaft driven through gear wheels and 
running beneath the machines. 

Three 18 H. p. Ediswan” motors (1,180 revs. per min.) 
have been installed at Messrs. Taylor Bros.’ chocolate factory. 
These motors replaced a large steam engine which failed last 
August. They were fixed at very short notice, and were run- 
ning within a week of the steam engine’s breaking down, 
They have been running for 12 to 15 hours daily ever since 
they were installed without a single fault occurring. Two of 
them had to be ar- 
ranged to run on 
the same line of 
shafting, as it was 
im possible to divide 
the work, and a 
single motor large 
enough to do the 
work required could 
not be obtained at 
such short notice. 

Mr. West’s rope 
works are driven by 
three motors oí 
10 H P., 15 H. P. and 
20 K. r. respectively. 
Two are fixed in 
pits beneath the 
floor of the work- 
shop, thus allowing 
the whole of the 
floor space to be 
utilised for other 
purposes. Access to 
the motors for clean. 
ing, &., is obtained 
by a trap door in 
the floor, and the 
dp = pit ів large enough 
for two men to work on the motor at one time. О, 

There are three 15 н.р. “ Royce motors installed in wine 
vaults at Messrs. J. Travers & Sons’ warehouse, St, Kathe- 
rines Docks. These motors operate three 15 ct. lifts, 
runniog from the vaults to the sixth floor. In addition 
there is also a 2 н.р. B.T.-H. motor fixed in the tea depart- 
ment, and driving three tea-bag making machines. These 
machines together turn out 80 bags per minute. The 
motor is fixed quite out of the way on a bracket, above the 
machines. 

Of all places in England where one would expect to find the 
maximum demand system of charging Stepney is one of tho e 
unlikely ; yet it is used there and seems to have been entirely 
successful. For lighting purposes 8d. per unit 18 charged en 
the first 30 hours’ uee of the maximum demand during each ia 
the six months ending March, inclusive, and for the firs 
20 hours' use during each of the six months ending September, 
inclusive; one penny per unit is charged for all further о 
sumption in each month. For power at 480 volts, and for р 
purposes other than lighting there is a flat rate of 1d. P lai 
Small motors supplied at 240 volts are, however, charged & 
lighting rates. There is also a minimum charge of 13s. 4d. per 
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quarter. In the ease of large consumers these rates are varied In caleulating the total amount of a consumer's half-yearly 
as follows: To any consumer whose total accounts, caleulated | bill for the purpose of arriving at the above-mentioned mini- 
on the following basis for any half-year ending June 80th or | mum, the accounts for lighting, power and other purposes, on 
December 31st, reach £60 or over, or who is willing to | the same or different premises, are added together. There is 
guarantee this amount as a minimum payment for each such | also a proviso made to the effect that where the accounts of 
different premises are added together the average half-yearly 
account per service shall not be less than £15. Consumers 
whose maximum demand never occurs between sunset and 
T pm., or occurs only on Saturday or Sunday, may have 
their demand indicator cut out of circuit at all times other 
than between sunset and 7 p.m. on each of the remaining 
five days of the week by payment of an additional meter rent 
of 6d. per month for each indicator cut-out. Moreover, in 
order to prevent any single special demand for electricity 
raising the number of units chargeable at the higher rate, a 
consumer may, in the event of his intending to take a current 
in excess of his usual demand, on such occasions, not exceed- 
ing one night in each month, give 24 hours' notice to the 
generating station, when the demand indicator will be cut 
out for the desired period. It is interesting to note that 
the average price paid per unit for lighting only in Stepney 
was less than 21d. In all probability this constitutes a record 
for London and the South of England. In Stepney, at all 
events, everything possible is being done to stimulate the 
demand for power, and the plant is already loaded to such an 
extent that further extensions will soon have to be put in hand. 


(To be continued.) 


———————— — 
CHRISTCHURCH, N.Z., ELECTRICITY WORKS. 


The electricity works possessed by the Corporation of 
Christehureh in New Zealand are of particular interest, for 
the first attempt in Australasia to make use of a town's refuse 
for generating electrical power was made in that city. The 
supply was commenced in July, 1903, and the financial results, 
which we give below, show that the undertaking is being 
very successfully carried on, especially when the small size of 
the installation 1s taken into account. 

The city of Christchurch itself has a population of only 
17,000, but including the suburbs, which have recently been 
incorporated, the total population is now 42,000. Owing to 
the nature of the surrounding country, the disposal of the 
house refuse necessitated very e and expensive cartage, and 
in 1900 the Council decided on the erection of a refuse 
destructor, and a loan of £18,000 was raised for this purpose. 
The buildings, which are of brick with an iron roof, consist of a 
boiler room, 41 ft. by 70 ft., and an engine room, 70ft. by 24ft., 
surmounted by a tipping floor, to which access is obtained 
by a ramp, 160ft. long and 15 ft. wide, with a gradient of 
l in 10. 

The contract for the destructor cells and boiler plant was 
carried out by Messrs. Meldrum Bros., and included two double- 
cell refuse furnaces, each cell having a grate 5 ft. by 5 ft., being 
fired from a firing floor above, on which the rubbish is tipped 
direct from the tipping floor. The draught for the refuse 
furnaces is supplied by means of a 74 H. p. motor direct coupled 
to a Buffalo fan in a corner of the boiler room. The current 
taken by the fan ranges from 12 to 25 amperes, according to 
the condition of the fires. Each pair of cells is connected with 
a Babcock & Wilcox water-tube boiler of 250 H.P., with a heat- 
ing surface of 1,760sq. ft., and with independent grates for 
coal firing ifrequired. The working pressure of the boilers is 
150 lb. per square inch. 

The engine-room plant, as originally installed, consisted of 
two high-speed vertical engines of the Peache type, built by 
Davey-Paxman & Co., running at 450 revs. par min. Each 
of these engines is direct coupled to a 100 k.w. Westinghouse 
dynamo, capable of giving an output of 400 amperes at 250 
volts. The rapid increase in the demand necessitated the 
addition of a third generating unit, consisting of a 250 н.р. 
Davey-Paxman engine, direct coupled to a 150 kw. B. T. H. 
dynamo. Circulating water for a surface condenser is obtained 
from rather an unusual source, the street side channels. Owing 
to the universal use of private artesian wells as a source of 


Fic. 14.—2 н.р, MOTOR pnrviNG TEA Bad- MAKING MACHINE, 


period, the charges for lighting are 6d. per unit for the first 
30 hours of maximum demand during the six months ending 
at March and for the first 20 hours of maximum demand 
during the six months ending at September; all units con- 


Fic. 15.—Мотов Drive IN TEA WAREHOUSE. 


sumed over and above these are charged for at the rate of 
0:9d. For power, &c., at 480 volts the charge is ӧз. per elec- 
trical horse-power demanded per month, and 4d. per unit for 
all energy consumed. 
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domestic water supply, the main side-channels are always full, 
and the two which pass the station carry 12,000 to 15,000 
gallons per hour, which gives the necessary vacuum in the 
condenser. A large storage battery of the Tudor type has 
been installed. It has a capacity of 1,200 ampere-hours, being 
the largest hitherto installed in Australasia. Two motor 
boosters are provided for charging the battery. These consist 
each of a 50 H.P. shunt-wound 220 volt motor, driving a 36 kw. 
shunt-wound booster generator, with a capacity of 300 amperes 
at 120 volts. 

The whole plant is controlled by means of a switchboard 
consisting of seven marble panels, each 2 ft, wide and 7 ft. 6 in. 
high. The current is distributed partly by underground and 
partly by overhead feeders. At the feeding points, feeder 
pillars are installed, containing a marble fuse board from 
which the various circuits are taken off. In this way under. 
ground junction boxes are dispensed with, and every distribu. 
tor is protected by fuses. "These underground distributors 
consist of 0 2, 0-1 and 0:2 lead.covered cables, laid solid in 
bitumen in totara troughing, and provision is made for a 
change-over ultimately to the three-wire 440 volt system when 
required. For the purpose of this troughing the local totara 
timber is excellent, the life underground being expected to 
exceed 50 years. Mechanical protection is provided by rough 
basalt setts about 3in. by 9 in. by 12in. placed over the 
troughing. From 
the feeder pillars 
the majority of 
the distributors 
are run overhead, 
being carried up 
the poles in 23 in. 
iron pipes. 

The main por- 
tion of the over- 
head cables are 
insulated with 


rubber, about 
three miles of 
weather proof 


braided cable also 
being employed. 
The poles consist 
of machine-turned 
Australian iron- 
bark, totara, al- 
though an excep- 
tionally good tim- 
ber for endurance, 
being considered to be much too brittle for the overhead work. 
Supply is cerried on under a Government licence of extra- 
ordinary stringency, not only in regulations controlling the 
street work, but extending to minute details of the consumers’ 
wiring. As a result all wiring is being carried out on the dis- 
tributing board system with 8-light circuits, the distributing 
boards being in all cases of marble. Another clause of the 


View or ревгвостов. 


licence, specifying that all fuses shall be of the springclip type, 
has resulted in the extensive use of Dorman-Smith and simi 
types in place of the ordinary open wire fuses, and on the 
whole the standard of house-wiring is very high. . | 
The charges for current are, for lighting 6d. to 32d. on a 
sliding scale and for power 24d. per unit. The result of 
these charges has been an extraordinary development of the 
motor day load, which now exceeds the maximum lighting 
load. | ur 
The result of the third year's working, ending March 31, 
1906, shows a profit of £2,616 on a revenue of £5,986. 
Interest deducts £583 off the profit, and the remainder (£1,933) 
is utilised for paying off the capital account, which averaged 
over the year amounted to £19,858, so that 92 per cent. has 
been paid off during the year. The total working profit 
amounted to 122 per cent. on the capital The expenses are 
made up as follows :— a 


Salaries and wages nm . £951 >, 


Stokers’ wages 1.012 
Coal (E eee E э = ө e % „ „„ „„ eee #0696 1,200. A 
Oil, waste and в{отев.................... e.o. ov E 
Repairs 0*0922929202990€052492009950600992902250909598 .. 564 * 
Office expenses БШСЕ ЛЕ кз жө | $$. 
| £8,470, .. 


Tt, must be noticed that the whole of the stokers’ wages are 
charged . against 
the generation of 
electricity, al- 
though .no credit 
is taken in the 
accounts for the 
refuse destroyed. 
Notwithstand- 
ing this the elec- 
tricity -undertak- 
ing has paid its 
own way, and re- 
lieved the city of 
the cost of des- 
troying refuse ; it 
has also by itscom- 
petition caused a 
reduction in the 
price of gas from 
68. 3d. to 58. 9d. 
Its success has 
brought forward 
the question of 
the supply of elec- 
trical energy on a large scale from the water power available 
near the Western Alps. ic Ed 
For the year ending March, 1905, the total refuse amounted 
to 11,751 loads; the cost of dealing with this was 17:3d. per. 
load, or with interest on the capital cost of the destructor it : 
amounted to 28. 6d. per load; this, however, does no» make 
any allowance for the value of the clinker produced. 


ON THE SUBSTITUTION OF THE ELECTRIC MOTOR ! pro 


FOR THE STEAM LOCOMOTIVE.* 


L. B. STILLWELL AND H. ST. C. PUTNAM. 


Summary.—' This Paper first deals with the advantages which may be 
expected from the electrification of steam railways. A table is then given 
of the detailed costs on existing lines and indicating how these will be 
affected by electrical working. The authors show that a large saving 


should be obtained by electritization, and they suggest 15 
frequency to be adopted. y suggest 15 as the standard 


The purpose of this Paper is fourfold : (1) To record certain 
facts relative to heavy electric traction which have been established 
by experience; (2) to present calculations of relative costs of steam 
and electric traction in railway service based upon these facts; (8) 
to point out the transcendent importance of standardising electric 
railway traction equipment as rapidly as may be consistent with 


* Abstract of a Paper read before the Ameri i rial 
Pier pe re the Amerioan Institute of Electrical 


gress and (4) to raise the question whether a frequency of 25 
cycles per second or 15 cycles per second should be adopted in rail- 
way operation by alternating-current motors. Р 

Few subjects which are to-day engaging the attention of the 
engineering world are comparable either in scientific interest ої in 
practical importance to the substitution of the electric motor for the 
steam locomotive engine. Three-phase and single-phase alter: 
nating-current railway motors are now developed to a point where 
they fairly challenge the steam locomotive, even in long - haul 
freight service, in which class of work the direct-current motor 
hitherto has found itself unable to compete with . success. - The 
direct - current motor has demonstrated impressively, and upon 8 
large scale, its superiority to the steam locomotive, not only in 
operating single cars and short trains on lines of moderate length, 
but also in frequent and heavy passenger service, in which the 
length of train is limited only by the length of station platform, 
while the motive power equipment far exceeds in power develo 
the limits hitherto established in steam passenger service. 

On the Valtellina line and through the Simplon tuonel 70 wr 
electric locomotives with three-phase motor equipment, capable o 
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developing a draw-bar pull of 28, 000 Ib., have displaced the steam 
locomotive, with results showing both marked improvement in 
serviee and substantial economy in operating costs. In the New 
York Subway, eight-car trains weighing 320 tons are in operation, 
equipped with motors developing during acceleration a tractive 
effort equivalent to a draw-bar pull of 55,0001b. The heaviest 
passenger locomotive used on the Erie system, weighs, exclusive of 
tender, 206,000 Ib., of which 55:8 per cent., or 115,000 Ib., is effec- 
tive on drivers. Assuming the adhesion to be 20 per cent., such a 
locomotive exerts & draw-bar pull of 28,0001b. The motors of the 
eight-car electric train of the New York Subway, therefore, exert 


a tractive effort equivalent to more than twice the draw-bar pull of 


this locomotive. 

A point has been reached in the development of electric railway 
equipment where it is evident that no absolute and permanent 
limits beyond which the motor may not go can be fixed. The 
answer to the question, Will it pay to electrify?” involves con- 
sideration of both relative earnings and relative cost of operation. 


PASSENGER SERVICE Factors CONTRIBUTING TO INCREASED 
EARNING POWER. 


The more important considerations which affect gross earnings 
are: (1) Frequency of service, (2) speed, (8) general comfort of 


passengers, (4) safety, (5) reliability of service, (6) increased capacity. 


of line, (7) frequency of stops, (8) convenient establishment of 
feeder lines. 

1. Frequency of Service.—The motor-driven inter- urban car 
operating upon scores of lines in competition with steam railway 
service has convincingly demonstrated its ability, not only to attract 
business from competing steam lines, but also to create new busi- 
ness. In almost every case where such competition has been 
encountered by the steam railway a large part, if not practically all 
of its local passenger traffic has been lost. The advantages result- 
ing from frequency of service become relatively less as the length 
of run is increased. It is recognised, however, that the operation 
of trains under close headway generally increases traffic, even where 
the haul із of considerable length. |. . ... 

2. Speed.—The possibilities of operating by electricity at speeds 
exceeding the maximum which can be obtained: safely in steam 
operation, owing to the elimination of unbalanced reciprocating parts 


of the locomotive, is well known. It was strikingly illustrated in 
the Berlin-Zossen trials by the altainment of a speed exceeding 


180 miles an hour. Even at speeds at which steam locomotives 
may be operated without great danger of leaving the track, as a 
result of the effect of unbalanced reciprocating parts, electric engines 
are far better able to maintain в while drawing heavy trains. 


At speeds of 80 or 90 miles an „for example, it is extremely 


difficult to operate with satisfactory results two steam locomotives. 


at the head of the train, while multiple unit control places any 


necessary number of locomotive units absolutely and instantly 


responsive to the will and touch of a single operator. At high 
speeds, also, the economy of the steam locomotive falls off rapidly, 
while that of its competitor remains practically constant. The 
increase in average speed, resulting from the relatively high accele- 
ration obtainable in the use of the multiple-unit electric equipment, 
where stations are very close together, has been frequently discussed 
from the theoretical standpoint and is well understood. 

8. General Comfort of Passengers.—The great advantages of elec- 
tric traction in respect to comfort of passengers are well known. 
Cleanliness and improved. ventilation, better lighting and heating 
apparatus effectively and conveniently controlled are factors of very 
great importance in building up passenger business under conditions 
of competition. E 

4. Safety.—The considerations which inevitably lead to the con- 
clusion that electric traction, if the equipment be properly designed 
and installed, is essentially and materially safer than steam trac- 
tion are: (a) In the case of a rear-end collision, which is perhaps 
the most frequent form of accident, the energy which propels the 
electric train can be shut off generally with great promptness. On 
the other hand, the steam locomotive carrying in its fire box 
from 1,5001Ь. to 2,000lb.. of coal heated to incandescence, 
almost invariably sets fire to any broken cars, or other com- 
bustible material with which it comes in contact. (b) The 
elimination of the boiler carrying steam at high pressure, also 
means the removal of an element of risk. (c) The absence of 
smoke in tunnels, and consequent ability to see signals clearly at all 
times, constitutes an advantage of the utmost importance for electric 
operation. (4) The substitution of the electric heater affords oppor- 
tunity not only for ideal control of temperature of the cars, but 
almost absolutely eliminates risk of fire. (e) The elimination of the 
gas tank and the oil lamp used for lighting in steam traction, and 
the substitution of electric lighting, o implies a material gain in. 
safety. (f) The danger of derailment in the case of-the electric 
locomotive is far less than in the case of the steam locomotive, by 
reason of the elimination of unbalanced reciprocating parts. (g) 
The electrification of railways where high-speed passenger traffic is 
involved affords opportunity for improved methods o tecting 
rains by signal systems, automatic or other. (h) The ability. to cut: 


off power at will from a given section and therefore from trains 
operating upon that section under certain conditions, which arise 
not infrequently in railway service, may be availed of to prevent 
accidents. 

As against the considerations above referred to, all of which tend 
to make electric operation safer than operation by steam locomo- 
tives, the addition to the permanent-way equipment of an electric 
conductor conveying power to trains imposes a material risk. If 
the power be supplied through a third rail a guard should be used 
whenever possible to prevent accidental contact with the rail by 
employes or by others walking upon or crossing the track. ; 


5. Reliability of Train Service.—Loteresting evidence in respect 
to the relative reliability of steam locomotives, and of electric motors 
carried upon cars and controlled by the multiple-unit system of ·. 
train control, is derived from the official records of the Manhattan 
Division of the Interborough Rapid Transit system of New York. 
Accurate record is kept of the duration of every delay in the opera- 
tion of the trains. The results for the months November, 1900, to 
March, 1901, when steam was used, and the corresponding months 


| of the years 1905-6 under conditions of electric operation, illustrate 


in a striking manner the marked gain in reliability of service which 
has resulted from the adoption of electricity. For the five months 
of steam operation the aggregate car-mileage was 18,527,778 miles, 
and the aggregate delay 8,258 train minutes. The car-mileage per . 
train-minute delay was 2,248. For the corresponding period of. 
electric operation, five years later, the car-mileage was 25,482,081, 
the aggregate train-minutes’ delay 5,970, and the car-mileage.per 
train-minute delay was 4,268. | f 

.It will be noted that the months involved in the above compari- 
son are those in which the difficulties of operation, owing to weather 
conditions and number of passengers transported, are at à maximum. 
Snow and sleet are among the greatest difficulties to be overcome in 
the operation of a third-rail system, when, as in the case of the 
Manhattan, the third rail cannot be effectively protected by reason  . 
of limitations in space available on the structure. In view of these 
difficulties and of the increase in density of traffic the results ob- 
tdined are remarkable. 


`6. Increased Capacity of Line.—Electric traction as compared 
with steam traction enables us to develop much greater sustained 
tractive efforts with given weight on drivers, by reason of more uni- 
form rotative effort, Even where electrie locomotives are used, it 


also eliminates dead weight by abolishing the tender and facilitating · 


construction under which practically the entire weight of the loco- 
motive is carried upon the drivers. Where the locomotive is dispensed 
with, and the motors mounted directly upon trucks of cars consti- 
tuting the train, the best results are obtained, the proportion of 


weight upon wheels driven by motive power being greater than is 


otherwise practicable. This increase in weight available for adhe- 

sion, in conjunction with the characteristics of the electric motor, 

makes it possible to attain in electric service rates of accelera- 

tion altogether impracticable in steam service; consequently trains 

in passenger service where short headway is desirable can follow 

sack other at shorter intervals than is feasible where steam motive © 
power equipment is employed. 

In the operation of freight trains, if it should ever become 
practicable to distribute electric locomotives throughout the length 
of the train and operate them by multiple-unit control, trains 
of length far beyond present limits could be operated. At present, 
the length of a freight train is limited by the strength of the. draft 
gdar, and steam locomotives cannot advantageously be distributed 
at, intervals thr oughout a very long train, as no means is available 
for controlling their effort simultaneously and satisfactorily. 


7. Frequency of Stops.— The interurban electric line competing 
with tbe steam railroad for traffic between two cities possesses great 
advantage in the collection and distribution of passengers, from the 
ability of its cars to stop at any street intersection or other con- 
venient point, instead of receiving and discharging passengers at a 
single railway station in each town. Tkese frequent stops, how- 
ever, operate to reduce speed materially, and but for the ability of 
the electric equipment to accelerate rapidly the limitation would be 
very serious. As speed between terminals is increased, the ten- 
dency to reduce the number of stops made to take on or let off 
passengers is noticeable in the development of many interurban lines. 


B. Convenient Establishment of Feeder Lines .—The advantages 
of a four-track system permitting operation of local or collecting 
train units on two tracks, and express trains on the other two tracks, 
are obvious. The great expense of such a system, however, can be 
borne only where traffic is very heavy. natural development, 
which during the last five years has been very rapid, is found in the 
use of comparatively short electric trolley lines in connection with 
steam express service for long-dis tance runs. It may be pointed 


out, however, that were the trunk line systems to utilise electricity 


for through traffic, the extension and systematic improvement of 
local feeders would be facilitated for a number of reasons, notably : 

(a) The fact that power developed in large amount, as for the 
operation of heavy through traffic, is produced at low cost per unit, 


— — —————— 
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and would be available at all points along the line for the operation 
of cars on local feeder lines. 

(b) The convenient possibility of attaching cars or short trains 
arriving on local lines to through trains at points of junction. The 
multiple-unit system of car equipment lends itself admirably to 
this method of operation. 

The authors give a number of diagrams and figures showing the 
increase in passenger traffic brought about by electrification and 
improved service. 


COMPARATIVE Costs OF OPERATION. 


As the standard with which to compare our estimates of cost of 
electric operation, we have adopted the grand average results obtained 
in operation by steam locomotives upon the existing railways of 
the United States, as set forth in the report of Statistics of Railways 
for 1904. We shall compare, of course, the itemised operating 
exptnees in the case of operation by electricity with corresponding 
expenses under existing conditions of steam motive power equip- 
ment. In estimating operating expenses of electric equipment, we 
have based conclusions upon results obtained in practice so far as 
we possess the necessary data. 

_ The substitution of electric for steam equipment involves a large 
investment in power plant, and in electric conductors and apparatus 
for conveying power from the power plant to the moving trains. 
At the present time, the limit of potential generally adopted in 
America in constructing alternating-current dynamos is 11,000 volts. 
Where this voltage is generated, and the distance from the power 
house to the section of railroad to be electrified does not exceed 25 
or 80 miles, step-up and step-down transformers are unnecessary. 
For greater distances, higher potentials are used upon the feeder 
circuits between power house and trolley, transformers for increasing 
the generated poten'ial being installed in the power house, and 
transformers for lowering the potential to that selected for the trolley, 
eJ., 11,000 volts, being located in suitable transformer houses at 
атаа of from 80 to 50 miles, depending chiefly upon density of 
с. 

For the trolley, & potential of 11,000 volts is suitable, and can be 
adequately insulated. The mechanical support for the trolley com- 
prises, preferably, steel poles with brackets or light steel bridges 
spanning the track. The cost of the power plant and distributing 
system are properly chargeable to capital account. 

Our estimates are based upon the assumption that single-phase 
alternating-current equipment is used; that the trolley potential is 
11,000 volts; that each power house supplies railway line to a dis- 
tance of 150 miles in each direction, the feeder potential employed 
being 60,000 volts; that the overhead construction is first class in 
every respect, and steel bridges and field poles set in concrete being 
exclusively used for the support of both trolley conductors and 
feeders.* i 

The following table compares the cost of electric operation with 
the cost of operation by steam locomotives, using as the standard 
of comparison the grn average results in steam operation in the 
United States for the years 1901-05, inclusive. 

. Maintenance of. Way and Structures. Under the general head- 
ing, ‘ Maintenance of Way and Structures," item No. 1, Repairs 
of Roadway,” if changed at all, should show some reduction under 
conditions of electric operation, but obviously no material change 
is to be expected. We assume, therefore, that this item, amounting 
т per cent. of total operating expenses, will remain un- 

The items, ** Renewals of rails," “ Renewals of ties,” and Repairs 
and renewals of bridges and culverts,” may be conveniently grouped. 
In the aggregate these, on the average steam operated railroad 
amount to 6'88 per cent of the total cost of operation. If the electric 
locomotive be substituted for the steam locomotive, it is safe to 
predict that this gruop of items of expense will be reduced ; but it is 
practically impossible to state with accuracy what the reduction will 
amount to. In general, it is obvious that the substitution of electric 
locomotives developing equal draw-bar pull, with axle-loads reduced 
at least 25 per cent. as compared with steam locomotives, and with 
wheel bases not exceeding those of steam locomotives, should 
favourably affect these items. From the best study which we have 

en able to make of the detailed factors comprised under these 
three items of the classification, it would seem that under electric 
operation they should be reduced about one-fourth ; in other 
words, they should approximate 5 per cent. of the total operat- 
ing expenses. It is not to be imagined, of course, that rail-oads 
adopting electric traction would limit themselves to equal draw-bar 
pall and not increase loads. They would, naturally, take advantage 
of the possibility of increasing draw-bar pull so far as strength of 
сше gear may permit, thereby effecting gains far outweighing the 
decrease in operating expenses;represented by saving in maintenance 

JJ 8 


In assuming the use of the single- ph 
| phase system we are not cond - 
Ig other systems, . The three-phase system has not received fia 
merican engineers in general that degree of consideration which its 
Possibilities and demonstrated advantages justify. Its use, at least on 
mountain. grade divisions, oan be supported by very strong arguments. 


Item. 


Maintenance of way and structures—- 

. Repairs of roadway ......... ——( 

. Renewals of rails 

. Renewals of ties ........................ 

Repairs and renewals of bridges and culverts 
Do. fences, road-crossings, signs & cattle-grJs. 


Do, docks and wharves ............. — 
Do. telegraph .......... РЕТТИ аав 
. Stationery and printing .................. 
. Other ex pense q ⁊ 
Repairs and renewals of track bonding .... 
Do. overhead construction .............. 
. Maintenance of equipment— 
11. Superintendence ............... Pix pas 
12. Repairs and renewals of locomotives ...... 
18. Do. passenger cars .................... 
14. Do. ireight cars ГОЛА <a 
16. Do. work cars RV rar d E es 
16. Do. marine equipment $us 
17. Do. shop machinery and tools 
18. Stationery and printing 
19. Other expenses ........................ 
Conducting transportation — 

20, Superintendence ............... PW AR 
21. Engine and round-house men ............ 
22. Fuel for locomotives .................... 
23. Water supply for locomotives ............ 
24. Oil, taliow and waste for locomotives ...... 
25. Other supplies for locomotives .......... 
26. Train service .......................... 
27. Train supplies and expenses 
28. Switchmen, flagmen and watchmen ...... 
29. Telegraph expenses ........... ао 
30. Station service ........................ 
81. Station supplies ................. “зз өз 
32. Switching charges, balance .............. 
33. Car per diem and mileage, balance 


© р DI ND 


— 


34. Hire of equipment, balanca es. 


35. Loss and damage e yd 
36. Injuries to person Pus sey tae 
37. Clearing wrecks ........... оаа без 
38. Oper«ting marine equipment ........... 
39. Advertising ......... Wed qa dtes РРР 
40. Outside agencies ........................ 
4l. Commission ТЕА 
42. Stock yards and elevators ................. | 
43. Rents of tracks, yards and terminala ...... 
41. Rents of building aud other property ...... 
45. Stationery and printing. 
46. Other expenses . e 
General expenses — 


47. Salaries of general officers .............. | 


48. Salaries of clerks and attendants .......... 
49. General office expenses and supplies ...... 
50. Insurance «оловен нера 


51. Law expenses СРТ © 


52. Stationery and printing (general expenses) 

53. Other expenses TR 
Recapitulation of expenses— 

54. Maintenance of way and structures ........ 

55. Maintenance of equipment 

56. Conducting transportation .............. 

57. General expenses T 


Grand total ................. Vt a 


Do. buildings and fixtures ......... iens 


E 
Average Eat. eost of 
. Operation 
over five 
* y elec. 
er cent. | Per cent. 


— MÀ 


| 10-818 10:818 


1:439 
2728 5000 

2:466 
0:527 0:527 
2:366 1:800 
0:231 0:231 
0169 | 0169 
0:030 0:030 
0:229 0:229 
— 0:800 
— | 8:250 
0:578 0:578 
7509 | 2253 
2:080 2:080 
1:657 6*000 
0:238 0:238 
0:194 0194 
0:662 0:500 
e 0041 0:044 
0:062 | 0400 
1:752 1752 
9:451 4:710 


0:381 0-250 
0-228 0-228 
6'739 6:739 
1:587 1:000 
4173 4173 
1.780 2:000 
| 6:697 6:697 
0:669 0-669 

0 284 0-284 
1:423 1423 
0:194 0194 
1:112 0-750 
1:086 1-000 
0:246 0-200 
0:748 0748 
0:427 0:427 
1:495 1495 
0:050 0'050 
0:064 0-064 
1:615 1:615 
0:404 0404 
0:634 0:634 
0:395 0:395 

|! 0888 0:883 
1-283 1-283 

| 0244 0-244 
0 0439 0-489 
0:549 0:549 
0170 | 0170 
0:365 0:865 
21:000 | 22354 


of roadway, rails and ties, which would result from a decrease in 
the weight of locomotives. This argument is valid, not cnly with 


reference to high-speed passenger traffic, in 


blow of the engine is emphasised, but also in connect on with 


which the hammer- 
freight 


traffic, where in recent years there is a marked tendency to employ 
trains of great length and locomotives of extreme weight. 
The cost of track maintenance is increased by reason of the 


electric bonding of the rails. This bonding, 


special bonds necessary where an automatic track 1 
used, will cost about 8500 per mile under average eonditions. 
cost of inspection and maintenance should not exceed $50 per 


of single track per annum. 


The annual cost of Renewals of rails,” ^ Renewals of ties 


i кж н 
ignal system 1 
gig y Its 
mile 


" and 


* Repairs and renewals of bridges and culverts” averages in the 
United States $400 per mile of track, which, as above stated, 1$ 


6:633 por cent. of average operating expenses, 
tion, and for equal trains, as we have estimated, 


under steam opera- 
5 per cent. for 


electric operation. The effect of the cost of track bonding, 
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therefore, would increase the items under consideration by about 

one-eighth, which is equivalent to an increase of 0-8 per cent. 

in operating expenses. To avoid possible confusion, we include the 

cost of * Repairs and renewals of track bonding " as a separate item 

in the column Estimated cost of operation by electricity.” 

. Under the general conditions which will govern where eleotricity 

is substituted for steam in railway operation, there can be no 
doubt that the substitution will result in a material reduction in 
the cost of maintenance of rails, ties, bridges and culverts. In 
this substitution electric locomotives will be used for freight traffic, 

while for passenger traffic locomotives will be eliminated ultimately 
and multiple-unit car equipments employed; for the immediate 
future, however, locomotives will be employed, not only for freight. 
traffic, but also in somecases for passenger traffic. 

Item 6. The number of electric locomotives required should no 
exceed опе half the number of steam locomotives now used, and 
this implies, of course, a reduction in the cost of repairs and re- 
newals of engine house and shops. Taking this into account, in 
connection with the elimination of water tanks and coal-handling 
apparatus, distributed along the line, it is our opinion that this item 
will be reduced from 2:866 per cent. to about 1:8 per cent. of the 
total annual operating expenses. See also item 12 

Items 5, 7,8, 9and 10 will not be appreciably affected. 

Under the general heading Maintenance of way and struc- 
tures,” the classified statement of operating expenses of a railroad 
electrically equipped includes the following items in addition to the 
foregoing :— 

(а) “ Repairs and renewals of track bonding.“ 

This has been referred to in our discussion of items 2, 8 and 4, 
and it is included in our tabulated statement as a separate item 
amounting to 0:8 per cent. of operating expenses. 

(b) * Repairs and renewals of overhead or third rail construc- 
tion.“ 

From detailed calculations of the cost of high-class overhead con- 
struction, where two tracks are to be equipped the cost of overhead 
construction is approximately $10,300 per mule. "This includes 
trolley conductors equivalent to No. 4/0 wire B. & S. gauge, insu- 
lated for 11,000 volts alternating, and supported by steel cables, 
carried by substantial steel bridges set in concrete and spanning the 
tracks. For single-track work using steel poles and brackete and 
catenary support, the cost closely approroximates $4,800 a mile. 

Our estimate of the annual cost of ** Repairs and renewals of over- 
head construction" cannot rest directly upon actual experience, 
since practically no overhead construction of this character is in 
use under the conditions of railway service. We may, however, 
base conclusions which should be reasonably correct upon considera- 
tion of first-class overhead trolley construction such as is used by 
our best interurban lines. 


' MAINTENANCE OF EQUIPMENT." 

Item 11. Cost of superintendence ” will not be changed. 

Item 19. As regards “ Repairs and renewals of electric loco- 
motives," actual experience to date is not sufficient to justify us in 
fixing a figure for this item which can be regarded as established. 
There is, however, sufficient evidence to justify an estimate which 
in the average case should be approximately correct. The authors 
give some actual costs as follows :— 


Tractive Repairs of elec. 
effort 20% equipment of 
adhesion. elec. fleoo motive. 


Wilkes-Barre & Hazleton R.R... 17,000 Ib. 0:38 cent. 
Lackawanna & Wyoming Valley 
R 14,000 ,, 0:84 cent. 


R. . * , 
Niagara, Buffalo & Lockport R.R. 12,000 ,, 


(EE % % „„ „ „% „% „% „% „ „% „% „ „%%% Е.Е о 


0779 cent. 
Rete Adriatica-Valtellina line .......... | Complete cost of 
Freight locomotives .................. 1:6 cent. J maintenance of 
Passenger сагв........................ | locos, and cars. 


Taking into account all of the various considerations, so far as we 
have been able to gather them, we are of the opinion that for equal 
draw-bar pull the repairs and renewals of electric equipment of 
locomotives, assuming good design and construction, should not 
exceed 1 cent per locomotive-mile, and will probably, approximate 
0:9 cent per locomotive-mile. Taking the higher figure, it is evident 
that the substitution of electric equipment for all parts of a steam 
locomotive other than frame, wheels, axles, cab, and other parts 
which are common both to electric and steam locomotive construc- 
tion, a very great saving is effected. We have been unable to fix 
with satisfactory exactness a figure кол the average cost of 
repairs and renewals of these parts, but it would seem liberal to 
allow 1:5 cents per locomotive.mile, this being equivalent to an 
allowance of something over $400 per annum per locomotive. 
Taking this figure and adding the estimated costs of repairs and 
renewals of electric equipment, we have 2:5 cents per locomotive- 
mile as the estimated total cost of repairs and renewals of electric 
locomotives, performing the average work now down by steam 
locomotiv: в. 

In 1904 the cost of repairs and renewals of steam locomotives 
per locomotive-mile was 8'1 cents, A reduction to 2˙5 cents, there- 


fore, is équivalent to a saving of 70 per cent, in the cdst of this item, 
or 5:256 per cent. of operating expenses, reducing this item to 
2-258 per cent. of total 5 under electrio operation. 

The steam locomotive spends a large part of its life in the 
repair shop, and a stil larger part in firing up and prepering 
for its work and in withdrawing fires, having boiler tubes 
cleaned, &c. Nothing short of years of actual experience can estab- 
lish definitely the ratio of electric to steam locomotives required in 
average service, but it seems reasonable to assume that this ratio 
will not exceed 2 to 8 and will probably approximate 1 to 2. It 
will be noted that the foregoing estimate of cost of repairs and 
renewals is independent of any assumption as to the relative number 
of locomotives required since 1t is reckoned on locomotive mileage. 

Item 18. There ought to be some reduction in this item by 
reason of the elimination of smoke. 

Item 14. This item will be very materially reduced if it should 
ever prove practicable to operate heavy freight trains by locomotives 
located at intervals throughout the trains and controlled by the 
multiple-unit system. As has been pointed out, however, this will 
become practicable only when a la'ge proportion of the freight cars 
in use are supplied with electric train line equipment, 

Assuming that the methods of train operation remain the same, 
the adoption of electricity will still effect a reduction in the cost of 
item 14, and for two reasons, viz :— 

1. The practical elimination of damage by fire which now fre- 
quently is superimposed upon damage caused by collision or derail- 
ment. 

2 Reducing the wear and tear of wheels and brake equipment 
in descending long grades, by reason of the opportunity afforded 
to brake the trains by causing the motors to operate as generators. 
In the way of an estimate, nothing more definite than a guess, based 
upon consideration of probabilities, and the views of various operat- 
ing officials, can be advanced ; but in the opinion of the writers the 
general substitution of electricity for steam operation in freight 
service should reduce this item from 7:657 per cent. to something 
like 6 per cent. of operating expenses. 

Items 15, 16 and 18 will not be changed materially. 

Item 17 will be reduced under electric operation since the repairs 
to locomotives will be radically decreased. The ability to use elec- 
tricity for light and power purposes in shops and offices produced at a 
works cost of 0°6 cent and delivered to the point of consumption 
at a figure which on the averagé will approximate 0°75 cent will 
effect a material reduction in this item. e estimate that it will 
be reduced to about 0:4 cent. 


(To be concluded.) 


A METHOD OF CALCULATING THE E.M.F. OF POLY. 
PHASE AND SINGLE-PHABE WINDINGS.* 


BY H. GORGES. 


Summary.— The author establishes an ampere-turn vector diagram, by 
means of which the space wave-shape of the magnetic flux, and the flux 
through each tooth, may be determined at any instant. This diagram 
enables the E.M F. i.duced in the winding to be calculated. Simple 
formul for the E.M.F. in various cases are established. Lastly, the 
leakage flux, its distribution and the E.M.F. due to it, are investigated. 


'The calculation of the E.M.F.s induced in the windings of a poly- 
phase motor is attended with difficulties if the E. M. F. is regarded 
as due to the rotation of the field, since neither the wave-shape nor 
the velocity of the advancing wave of magnetio flux remains con- 
stant. The author has devised a method by means of which the 
calculation of the E.M.F. in certain types of winding is considerably 
simplified. The method is essentially as follows: The instan- 
taneous magnetic flux through each tooth having been determined, 
that through any section of the winding embracing a given number 
of teeth and consisting of a known number of turns is easily found. 
If m stand for the instantaneous total flux linkage of the winding 
(i. s., the sum of the fluxes through its various turns), the instan- 
taneous E.M.F. is given by 


dm 


= — . -8 е 0 ° 0 0 1 
di 10-? volts (1) 


If the time-rate of change of the flux obeys the simple harmonio 
law, the root mean square value of the induced E.M.F. is given by 


ho * М, e 10-8 volts, е œ (2) 
J/2 


5 27 times the frequency and M, the amplitude of the flux 
inkage. | Е 

I. Vector Diagram of Ampere-turns.—In what follows it will be 
assumed that tiere is а of 4n slots per pole-pair in a. two phase 
and 6n slots per pole-pair in a three-phase system. If No stand for 


* Abstracted from the Elektrotechnische Zeitschrift. 
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the number of conductors in each slot, the turns N per pole-pair are 
` given by | 


N= Nes nN 
in the case of a two- phase winding, and by 
=$7 " N,28nN, 
in the case of a three-phase winding. . 
It will also be assumed that each magnetic circuit may be sub- 


divided into several parts, which are similar in every respect, both 
as regards their magnetic reluctances and the ampere-turns which 


act on them. This condition is fulfilled in the case of the windings. 


© shown in Figs. 1 and 2, Fig. 1 representing a three-phase, and 
Fig. 2 a two-phase winding. It is easy to see that two radial planes 
distant from each other by a pole-pitch intersect the same number 


E 22% Qe 
2 DDD e Ж <p EARS S 
! I К 

(000 ita |-c !+b 1-а lee 1-6 e 


£13 1516/7 18/9322 220924012 3 4567 8 9 10111213 IA LS GIT 11920210223 
Fra. 1. 


. of conductors. If the reluctance of the iron part of the circuit be 
neglected, we may assume that each tooth is excited by the ampere- 
turns intersected by a radial plane drawn through it. Referring to 
. Fig. 1, we see that if a, b and c stand for the ampere-wires per slot, 
the ampere-turns acting on the various teeth are as follows :— 
No. of tooth, 1 , 2 7 9| 10 
`` Amp.-turns | 4a | 

and so on. The pole-pitch in this case contains 12 teeth; the 


, ampere-turns acting on tooth 2 are 4a +b, and those acting on tooth 
| 14, (85 + 4c) 2 (—4a – b), since a+b+c=0. 


Fic. 2, 


The ampere-turns acting on the various téeth may be graphically 
represented if we assume that the currents follow the sine law. 
Considering the three-phase winding represented in Fig. 1, we see 
that the ampere-wires рег alot are 

aq = Nai N, or AER or c= N; 
N M 7 02 n n" © Bn? » 
tay t and i, denoting the instantaneous values of the currents in the 
three phases. Referring to the table given above, we see that in 
the ка! case the ampere-turns acting on tooth 1 are given by 
1a ee 
яа = g Now the ‘quantities 1 NI,, $ NI, 3 NI., where Ia, I, and 


I, denote the amplitudes of the currents, may be represented by 
. three vectors, OA, OB and OC (Fig. 3) niaking angles of 120° wit 
.each other. The projections óf these rotating vectors on a fixed 

straight line represent the ampere-turns acting on the teeth 1, 9 


y 


Fic. 4. 


Fia. 8. 


. If we Hos consider the tooth 2, then the ampere-turn vecto 
corresponding to it is obtained by adding to OA а мес: which MS 
sents a quarter of OB. Hence, if we draw AF equal and parallel to 
OB, and divide it into four equal parts at the points 2, 8, 4, the 
bad ү 2 9 the ampere- turns acting on the tooth 2. 
imilarly, O3, , &c., represent the am $ i | 
аворо ; , rep pere-turns acting on the 
In the general case of 6n slots per pole-pair, a regular h 
would be inscribed in a circle of radius ¿N T Sh side of it woul be 
divided into п equal parts, and radii drawn to the consecutive points 
of division. These would represent, in amplitude and phase, the 
ampere-turns acting on the consecutive teeth of a pole-pair. i 


LA е ee ee 
44 +0 4a ＋ 20 da + 854a + 4b 8a + 40 2a + 4bla + 45404 + с | 


In the case of a two-phase system a square (Fig. 4) takes the place 
of the hexagon. | | 
From Figs. 8 and 4 it will be seen that the amplitude of the 


.| ampere-turns acting on the different teeth varies much less in the 


case of a three-phase than in that of a two-phase 1 By 
projecting the rotating ampere-turn vectors on the fired line of 
reference, the instantaneous space wave of magnetic flux is easily 
obtained. 


II. The Magnetic Induction and Magnetic Flux.—By multiply. 
ing the ampere-turns of any tooth by 0:4x/0—where & is the 
length —we obtain the gap induction for that tooth, and from the 
dimensions of the tooth the magnetic flux through each tooth is 
readily obtained. The sum of the fluxes through a set of teeth of 
the same polarity then gives the total instantaneous flux per pole. 
By taking different instants the fluctuations in the total flux per 
pole may be investigated. Provided n > 1, the greatest change in 
the total flux per pole is found not to exceed 2°5 per cent. of the 
mean value in the case of a three-phase machine and 9'5 per cent. 
in that of a two-phase machine. 


III. Calculation of E.M F. of Polyphase Windings.—The ampere- 


turn vector diagram may be applied to the determination of the flux 
linkage m ofequation (1), and the root mean square value of the E.M.F. 


| may be calculated by means of equation (2). If we consider the 


tooth which carries the flux of maximum amplitude, and denote the 
corresponding amplitude of the induction by Bmax., then for a three- 
phase winding. 


Busses NI. 0-598 = 
while for a two-phase winding 
Da, 7027, М. оов, 


If 48 stand for polar surface of a single pole, the root mean square 
value of the E M.F. per pole-pair may be written in the form 


E-C,. ар. . 10-8, N 8 .=C0 p — 
„ S 3 65 18 J 
for a three-phase winding and 

E-C,. 16 10-°NSBrax, 


for a two-phase winding. | ‚ 
The coefficients Os and C, in the above equations are determined 


as already explained, by means of the ampere-turn vector diagram, 
_and are found to have the following values :— 


. 10-8NSBauz. 


MEM hi: 7 2 | 3 4 6 7 | 8 
Сое = | 2:000 | 1:750 | 1:705 | 1-688 | 1:681 | 1:677 | 1:678 | 1:067 
"ROS <= | 2:000 | 1:500 | 1-409 | 1:375 | 1:360 | 1:852 | 1:347 | 1333 


IV. The Field Due te a Single-phase Current.— Polyphase wind 
ings are frequently used in connection with single-phase currents, а 
common arrangement being that of a star-connected windin , only 
two phases of which are in circuit. This case is easily dealt with 
by means of the vector diagram of Fig. 8, the position of the reference 
line being chosen во that it is at right angles to OC. In the case of 
a delta connection supplied with single-phase current, one phase, 
say a, receives twice as much current as the other two (b and д), 
The flux distribution is obtained by taking the reference line in 
Fig. 8 as coincident with OA. Similar methods apply to a two- 
phase winding supplied with single-phase current. 


V. E.M.F. Induced in Polyphase Winding supplied with Single. 
phase Current.— This is easily determined from the flux distribution 
curve, which enables us to calculate the total flux linkage. The 
following formule give the values of the E. M. F. in various cases: 
p 
1877/2 


1. EC, _®` 10-8 . NSBmax. for a single-phase current flowing 


through two phases, connected in series, of a three-phase winding. 


=U 
2. E 2 Р 10-8 
872 


through one phase of a two-phase winding. 
8. E=C, FE . 10-5 . NSBmax. for a single-phase current flowing 


. NSBuax for a single-phase current flowing 


through both phases, connected in series, of a two-phase Уш t 
On comparing this with case 2, we arrive at the interesting res 
that for a given value Bmax, of the maximum induction amplitude 
the induced E.M.F. will be the same, whether one phase only or 
both phases in series of a two-phase winding be employed. 

4. If we make n very large in the case last considered, we obtain 
twice the E.M.F. per pole-pair of a continuous-current winding 
(only half the turns per pole-pair being in this case in series). 
E.M.F. is given by 


E.= р 


12 J2 


10-8. NSBmaze 


t 


. THE ELECTRICIAN, 


VI. The Flux Vector re Md a the Saturation of the Iron is 


taken into Account.—It is clear that as saturation is approached a 
suitable deduction must be made from the ampere-turns corre- 
sponding to each tooth, and this deduotion will be greater for the 
more strongly-saturated teeth. The sides of the regular polygon 
will therefore bulge outwards. This result may be expressed by 
saying that a more perfect rotating field is produced with increase 
of saturation, the space-wave of the flux undergoing smaller changes 
of wave-shape during its displacement. This effect will be especially 
marked in the case of a two phase winding, with which, as a glance 
at Figs. 8 and 4 shows, the amplitude of the flux varies more than 
with a three-phase winding. 

VII. The Leakage Flux and the E.M.F. due to it. —Referring 
to Figs. 1 and 8, we see that since the ampere-turns acting on tooth 
2 are given by O2, and those acting on tooth 8 by O8, there will be 
& difference of magnetic potential between the crowns of these teeth 


15 16 17 18 19 20 22 22 23 9 1 2 3 4 6$ 6 7 8 9 юц 
Fro. 5. 


which is represented, in magnitude and phase, by the difference (2, 8) 
of the two vectors, if we neglect the effect due to saturation of the 
iron. The leakage from tooth to tooth is thus represented, in mag- 
nitude and phase, by the various sections of the sides of the polygon. 
From this follows the remarkable result that the instantaneous 
leakage between the teeth corresponding to the same phase of the 
winding remains the same in magnitude and phase from tooth to 
tooth, and only changes suddenly as we pass from the teeth of one 
phase to those of another. Hence it is only the teeth baving the 
maximum flux amplitude that are more strongly magnetised by the 
presence of leakage, but not the intermediate teeth. At the instant 
—e.g., when the flux through tooth 1 reaches its maximum value, 
the reference line in the diagram of Fig. 8 becomes coincident with 
OA, the projections of O2 and O24 are at this instant equal and less 
than OA, which means that the differences of magnetic potential 
A2 and A24 tend to produce equal leakage fluxes, one of which is 
directed from tooth 1 to tooth 2, and the other from tooth 1 to tooth 
24. The increased flux through tooth 1, due to leakage, is thus 


Fig. 6. 


substantially in phase with the main flux. The flux distribution 
and the leakage fluxes at this instant are represented by the arrows 
in Fig. 5. 

we shall now assume that the sections of the sides of the polygon 
represent, to a suitable scale, the leakage /игез themselves in mag- 
nitude and phase. The leakage fluxes passing out of the corner 
teeth must then be represented by the vectors AA’, BB... . EE' 
(Fig. 6), the length of which is equal to that of the sections of the 
polygon sides. The path of the leakage flux at the instant when 
ta is at its maximum (i. e., when the reference line is coincident with 
OA) is shown by the dotted lines in Fig.6. Let $;—AA' stand for 
the amplitude of the leakage flux from one of the corner teeth. 
Then the leakage E.M.F. is given by 


E, pes . 10-5N6, 


and is in quadrature with the current in the co respcn ling phase. 
In the case of a two-phase winding 


p + 


MARCH 1, 1907. 768 


In order to calculate Ф, we need only consider a single slot. Its 
magnetomotive force is (Fig. 8) 


Н,=04т. ES -04r V XI o- 50 МІ 


n 1 


for а three-phase winding, and (Fig. 4) 


H,-04s. 0.47 v2, NT 20-888 Ва 


for а two-phase winding. 


So far as the flux across the slot is concerned, it is due to a frac- 


tion only of the ampere-turns, and acts inductively only on that 
fraction. For the other portions of the leakage flux the entiro 
magnetomotive force comes into play. 


a аы u 


EXPERIMENTS ON THE DISTRIBUTION OF 
CUBRENT IN ACCUMULATORS.* 


BY U. SCHOOP, 


Although there is considerable information concerning the dis- 


tribution of lines of force in a magnetic field and of current in 


metallic conductors, yet scarcely anything is known of the distri- 
bution of current in electrolytes or on the surface of electrodes. 

The problem of the distribution of current in accumulators has 
therefore been studied, and the solution may be of great help to us 
in improving them. 

If two electrodes, of any shape whatsoever, are placed in an 
electrolyte, when a current is passed it is found the current is dis- 
tributed throughout the whole electrolyte. 


The well-known relation R=p 8 (in which ** R " js the resistance, 


„ the length, S“ the cross section and “р” the specific resis- 
tance of the metal under test) can only be applied to electrolytes 


2 


. n". 
f 
TH 
| T T- f 


f Hp 
Ё М 4 


Fic. 1. (Plan). 110. 2 


where the volume of the liquid is limited by the electrodes, for 
example, in a cylinder whose ends are the electrodes, In this 
special case the current may be considered to cross the electrolyte 
in a perfectly homogeneous manner. In all other cases the current 
is deflected by the influence of that stratum of liquid not between 
the electrodes. This phenomena can be explained in the following 
way: If the lines of current are regarded as conducting tubes the 
length of these is increased but their cross-section is also increased 
in the same proportion, so that the number of ions carrying current 
is increased. · | 

The problem of the distribution of current in accumulators may 
be divided into two parts: (1) The distribution of current in an 
electrolyte whose volume is not limited by the electrodes, supposing 
the fall of potential on these electrodes to be zero. (2) The distribution 
of current on the surface of the electrodes, and the way in which it is 
influenced by the fall of potential at the surface of the electrodes, by 
the unequal conductivity of the electrolyte arising from 5 
in the density and by the dispersion of the current in i E 
liquid; due to the action of that portion of the electrolyte y 15 
because of its action, it is proposed to call the “ electrolytic s ша : 
The first question is answered by the following very conc eds 
experiment. Some acidulated water is placed in a Puce ar 
vessel which should be very shallow to avoid density E 5 
Two thin plates of metal are placed in it, as shown in Fig. 1, ds 
8 space at the end of the vessel. These plates are very slightly 


== = ã ĩͤTTTdddddddddddddd. IM AN RR RU аллы 
. * Abstract of a Paper read before the French Physical Society, May 18, 
1906. Journal de Physique, December, 1906. . 
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formed by the Planté process, Even though their outer sides are 
e e vessel, it is well to coat them with an insulating varni;h 
to avoid all disturbances due to the outer sides. The exploring 
plate is made of two very small strips of spongy lead, preferably 
taken from the negative plate of a traction type cell. They are 
placed in the same plane a little distance apart and are connected 
to a galvanometer by two conductors which pass through a 
glass tube filled with paraffin. They should be as small as 
possible in order not to disturb the distribution of current in the 
electrolyte. If this double electrode, which may conveniently be 
called an analyser, is placed anywhere in the liquid and turned until 
the galvanometer shows no deflection, its plane evidently coincides 
with an equipotential line, and, in consequence, the lines of current 
are perpendicular to it. For example, if the analyser is moved in 
a plane equally distant from the two electrodes, there is no deflec- 
tion; but if the experiment is repeated, changing only the ratio of 
the distance from the electrodes, it is found that the more the 
" electrolytic shunt is approached the larger the deflection becomes, 
as shown in Fig. 2. | І 

A diagram of (ће current distribution taking as electrodes two 
small lead plates is shown in Fig. 1. This diagram shows the dis- 
tribution of current lines, but does not show their intensity. In this 
distribution there is only one straight line perpendicular to the 
electrodes; the others take a path which is not geometrically the 
shortest but is electrically the easiest. If an insulating screen is 
placed so as to cut off the “ electrolytic shunt," it is found that all 
the current lines are normal to the electrode surfaces. 

One of the first tests made to determine the distribution of current 
in the electrolyte was the following : A layer of paraffin wax about 
4mm. (0°15 in.) thick was placed in a photographic dish and covered 
with acidulated water. Two platinum wires served as electrodes. 
The analyser consisted of two platinum wires made up like a fork 
and connected to a sensitive telephone by two conductors passing 
through a glass tube. 


Fira, 3. 


Instead of continuous current, alternating current must be em- 
ployed either alone or superposed upon continuous current. If the 
analyser is forced into the paraffin wax at the moment when the 
telephone makes least noise, at each point the equi-potential and, in 
consequence, the current lines are easily traced. Very good results 
can easily be obtained, if the bath is large enough, by using the first 
and second fingers of one’s hand and noting the position when no 
sensation is felt. 

The influence} of the electrolytic shunt on the current density 
at the surface of the electrodes will now be considered, The in- 
fluences causing density differences in the electrolyte and fall of 
potential at the surface of the electrodes can be disregarded for the 
moment. The fact that a relation exists between the shunt and the 
current distribution on the electrodes appears to give rise to a 
certain number of phenomena which are here briefly set forth. 

For example, in electrolysis with soluble electrodes, the action 
is always more pronounced in the lower portions, whether there is 
mechanical agitation or not. In the same way it is found that the 
loss of capacity in the case of spongy lead plates is always greater in 
the lower half. For example, equal portions were cut off from the 
upper and lower halves of a plate, and it was found that, whilst 
the upper part had lost only 15 per cent., the lower half had lost 
60 per cent. of its capacity. 

, An electrode of copper and one of nickel (both varnished on one 
side) are placed in a lone bath* filled with copper sulphate, and a 
current of 5 a is passed for 24 hours in the direction Cu-Ni in order 
to obtain a deposit of copper on the nickel. Equal strips about 
25 mm. wide are then cut off the plates in a vertical direction, and 
by examining these it is then found that the deposit is more 
abundant on those parts of the electrodes near the“ electrolytic 
shunt.” In this way а difference of 1:97 grammes was found on 
the copper strips and, as a verification. 1:67 grammes on the nickel 
strips. It is evident that if the electrolytic shunt action did not 
exist, the opposite effect would have taken place, by reason of the 
full of potential from the point where current enters. 


. * Apparently the bath is pes genie d shallow, the electrodes are long 
in the horizontal direction, and the current enters at one end. —Ep. E. 


All those who have had um bene to do with the Planté forma. 
tion know the difficulties of obtaining uniform layers of lead per. 
oxide, and they further know the great tendency of the plates to 
buckle. It is certain in all such cases that the electrolytic shunt is 
a most important factor, for it is obvious that a plate whose lower 
part is doing the greater тен of the work is more liable to deforma. 
tion, owing to the unequ changes in volume. | 

In order to verify if ап accumulator plate works in a homo- 
geneous manner on its two faces, two identical strips of spongy lead 
should be placed at exactly equal distances on each side of it and 
the galvonometer deflection observed. If there is any deflection, 
the plate connected to the positive pole of the galvanometer is 
crossed by the greater number of current lines. In making the experi- 
ment, to avoid all error due to an inequality of distance of the two 
strips, they should be applied directly to the plate, simply insulat. 
ing them by а layer of perforated ebonite. In this way it can be 
shown that in traction type cells the plates do not work in a homo- 
geneous manner. In these cells there are n positives and n +1 nega- 
tives, the outer negatives being of the same thickness and capacity 
as the others. As these outer negatives do not merely work on one 
side only, it follows that that side of the last positive next the outer 
negative works more than the other side. In stationary accumu. 
lators some good makers seem to have taken this point into 
consideration, and employ thinner outer negatives. End nega- 
tives of smaller capacity are not employed in cells of the port- 
able type, the reason being that the plates of portable accumulators 
are already as thin as possible, in order that they may have a large 
specific capacity, so that it would be difficult to further reduce them. 

Attention is drawn to another kind of local current which is 
produced when the plates do not charge or discharge in a similar 
way. The lower part of the plate is usually more discharged and 


Fig, 4. Fig, 5. 


contains very dilute acid in its pores and will be charged by the 
upper part which cqntains stronger acid. This continues un 
an equal strength of acid is obtained. In order to demonstrate the 
presence of these local currents strips of spongy lead are again 
used (Fig. 4), but the galvanometer deflections will be greater if the 
two strips are side by side about 8 mm. apart, and not one behind the 
other. In this case the fall of potential in the electrolyte is measured 
over a distance corresponding to the distance between the two plates. 
By turning the analyser on its vertical axis until the galvanometer 
deflection is nothing, a line of equipotential is found to which the 
lines of current are perpendicular. The current-density is а maxi- 
mum near the surface of the electrodes and decreases with the 
distance from them. Fig. 5 shows the distribution of local current 
on au unequally-discharged negative plate. | 

The existence of these local currents may be shown very easily 
by lifting the upper part of & negative plate out of the electrolyte 
for two or three minutes, so that it becomes slightly oxidised. 


These simple experiments give & certain means of testing &n 
electrode to find out if the distribution of current is or is not perfect. 
This method is used to demonstrate that“ electrolytic dispersion 
always has the effect of rendering the distribution of current non- 
homogenous, . 

In consequence of the layer of liquid below the plates in accumu- 
lators, they are worked more at their lower parte. This bag 
should especially be taken into consideration during the forming а 
the plates. The electrolytic shunt is only one of the differen 
factors which may influence the current distribution in the plates. 
The construction of the support, the position where current де 
the arrangement of the poles and the conductivity and porosity 0 
the active material also affect the distribution of current. . 

However, the electrodes always tend to work in a uniform 
manner. The parts which first become most discharged, oppose 4 
greater resistance to the passage of the current in the circuit, an | 
these two actions counterbalance one another so that the a 90 
current seem crowded towards the less discharged parts. A 
phenomenon is identical but in the inverse sense during the charge, 


and all these actions tend towards equilibrium. It is consequently 
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certain that the current density at the surface of the electrodes 
(considered for a given portion of the electrolyte) is not a constant 
but varies with the state of charge and discharge. In a general 
way these changes of density are more pronounced on charge than 
on discharge. To study and follow more closely the fluctuations of 
current in accumulators, the little instrument already described may 
be used and may be placed successively between the plates, near the 
top, near the middle and near the bottom. 

The curves in Fig. 6 refer to a traction cell consisting of five posi- 
tives and six negatives of the ordinary type, 800x 100 x 8 mm., 
placed 14 mm. apart and 15 mm. from the Potton of the cell. As 
there are 10 spaces between the plates, by placing the analyser in 
the three positions just mentioned 80 readings are obtained. The 
four curves show the changes of curreut density which take place 
during an eight-hour discharge. Curves 1 and 2 refer to the first 
and fourth spaces, when the analyser is at the upper part. Curves 
8 and 4 refer to the first space, the analyser being placed successively 
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at the upper and lower part. The current distribution undergoes con- 
siderable changes. r 7} hours the discharge was stopped for 12 
hours; the curves then change in a remarkable way. For the first 
two ourves there is an inverse action ; the parts which worked most 
before the interval work least after, and vice versa ; equilibrium has 
been established by diffusion and local currents. The two other curves 
show the unequal working of two parts of the same plate. It is 
noteworthy that it isthe upper part of the plate which at first works 
most, but after a certain time (two hours) it is always the lower part 
which does the most work. 

It has been determined from a large number of successful 
tests made under all sorts of different conditions that there are 
always changes in the amount of current according to the place 


Millivolts. 
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considered, but their sum is constant. In general the surfaces of 
the negative plates of &ccumulators work much more unequally 
than do the positives. This curious fact arises because the spongy 
lead—as is well known—undergoes disadvantageous changes of 
structure at the same time as its contact with the frame of the plate 
becomes more and more defective as the number of discharges 
increases. In the positives, on the contrary, the layer of peroxide 
seems to penetrate the support; moreover the conductivity of PbO, 
is high, being, according to Streintz, half that of mercury. 

The following experiment may be taken as a final example :—A 
negative Planté plate was charged and discharged with an ordinary 
positive plate. The external face of the negative was varnished, 
and the arrangement of the plates was that indicated in Fig 1. 
The diagram of current distribution at the surface of the negative 
is shown in Fig. 7. This distribution would, of course, vary under 
other conditions. 


PHOTOGRAPHIC TRANSMISSION.* 
BY A. KORN. 


The earlier method] of long-distance photography, in which rays 
from a vacuum tube were the source of light in the receiver, had 
two faults: (1) The inertia of the galvanometer in the receiver 
which regulated the illumination prevented rapidity in transmis- 
sion; (2) The inertia of the selenium cell gave rise to grave faults 
which were often noticeable in the picture produced. These diffi. 
culties are overcome in the present method by the use of a light 
relay and a selenium compensator.t 

The principle of the transmitter (Fig. 1) is essentially as follows : 
The photograph to be transmitted is wound, in the form of a trans- 
parent film, on a glass cylinder, C,. The light from a Nernst lamp, 
Ii, concentrated by a convex lens, Ii, on a small pn of the photo- 
graph, passes through the film and the glass cylinder, and is re- 
flected on to & selenium ct 

This cell is more or less illuminated according as the part of the 
photograph exposed is light or dark. The axis of the cylinder is 
vertical. The light is directed by a totally reflecting prism placed 


Fic. 1. 


inside the cylinder on to the cell underneath. A battery of accu. 
mulators, E;, is connected in series with the selenium cell and sup- 
lies current to the line, which current varies with the amount of 
ight passing through the photograph. In order to expose suc- 
cessively all paris of the film, the cylinder is arranged so that it 
moves along its axis by a worm. The lateral motion is about 1mm. 
per revolution of the cylinder. 

The picture is reproduced in the receiver, by the varying current 
from the transmitter. A cylinder, C,, rotating synchronously 
with the transmitter cylinder, is placed in a box, K, into which 
light can only enter through a small opening, B,, The receiving 
film is wound on the cylinder C,. A small portion is lighted at 
each moment by the light relay. Between the two poles of an 
electromagnet, M,, are stretched two copper wires on which a 
small aluminium strip is fixed. The light from a Nernst lamp, I,, 
is concentrated on the strip by a lens, К. The rays of light pass 
through two circular holes in the magnet, and by means of a lens, 
lz, в real image of the strip is thrown on the screen B, which is pro- 
vided with an opening. According as the strip is deflected, more 
or less light passes to illuminate the film. A reproduction of the 
original picture depends on two things: (1) that the deflection of the 


aluminium strip is proportional to the amount of light falling on 
the transmitter, and (2) that the two cylinders C, and C, are in 
synchronism. To avoid errors due to the inertia of the selenium 
cell, the selenium compensator is used; this is connected in the 
receiver circuit and consists of the battery E, and the selenium cell 
Sz. The connection is on the Wheatstone Bridge principle, one end 
of the bridge being between the two batteries and the other between 
the two selenium cells. The bridge current passes through the two 
galvanometer strips stretched between the poles of the magnets M 
and M,. The former regulates the illumination of the cell S, in 
such a way that the bridge-current is very nearly proportional to 
the illumination of Si, thus removing the inertia fault of the 
selenium. cell. 

* Translated from the Physikalische Zeitschrift. 

t Physikalische Zeitschrift, Vol. V., p. 113. 

t Physikalische Zeitschrift, Vol, VIIL, p. 18. 
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When the bridge-current is proportional to the illumination of 81 


the deflection of the strip-galvanometer and the impress which the 


film receives are in the same way also proportional. 

The arrangement for ensuring that the two cylinders C, and C, 
work in synchronism is shown in Fig. 2. The cylinders are each 
driven by а motor designed to run at а certain speed. The drum 
C, rotates about 1 per cent. faster than Ci, and it must be held 
back—by a hook catching the projection n,—until the transmitting 
cylinder C, has come up. The release is effected by the projection 
ni on the transmitting cylinder passing the change-over switch 1, 2, 
by the reversal of the line current and by the release of the relay- 
arm which is holding the projection ns. 

At the moment, when the Proana n reaches the relay arm, 
the projection n, switches off 8.4, causing the battery Ez, the 
selenium cell S., and the galvanometers g, and g, the strip gal- 
vanometers, to be cut out of circuit. When the projection n, on 
the transmitting cylinder passes the change over switch 1.2, 
the battery Ei is reversed and the arm of the relay В, is changed 
over to the opposite side to that shown in the diagram. This causes 
the small battery e to be opened, the magnet m is put out of action, 
the arm holding the projection »,is pulled away by a spring, and 
the receiving cylinder can move on again. In this way any small 
fault in the synchronism is corrected at each revolution. 

Owing to this arrangement the speed of transmission has been 

eatly increased. In an apparatus of the kind described a picture 

8 em. by 24 om. can be transmitted in about 12 minutes. 


THE GREENWICH GENERATING STATION AND 
THE ROYAL OBSERYATORY. 


After giving some particulars of the generating station, 
which lies directly north of the Observatory at a distance of 
half a mile, the report of the committee appointed to consider 
the working of the L.C.C. generating station at Greenwich in 
its relation to the Royal Observatory deals with (L) the 
question of vibrations and (II.) the question of chimney and 
chimney-gas obstruction as follows :— 


I.— VIBRATIONS, 

9. We have clear evidence that the working of the engines in the 
generation station 'does give rise to vibrations of the ground which are 
felt at the Observatory. The effect is perceptible when one engine only 
is working and becomes augmented when the number is increased to two, 
three and four. It constitutes a novel disturbance, distinct from and 
additional to anything that the Observatory has hitherto had to contend 
with. It is clearly seen in the saucer-shaped ttough containing mercury 
which is used in the adjustment of & transit telescope, in observations 
when the cross-hairs are sighted along with their image as reflected from 
the trough. The reflected imsge moves in such & manner as to show 
that the mercury is undergoing forced oscillations whose period agrees 
with that of the impulses due tothe inertia of the reciprocating masses in 
the station engines. 

10, For a long time the Observatory has had to contend with tremors 
arising from railway trains and road traffic. The disturbing effects of 
these have tended to increase, and it appears that in 1889 they led to the 
adoption at Greenwich of a device used elsewhere many years before— 
namely, а mercury trough with an amalgamated metal bottom, which 
damped out these tremors very completely, and allowed observations of 
the kind referred to to be satisfactorily made. No further difficulty was 
experienced in this work until the generating station commenced its 
operations. The vibrations due to the engines are of a different character 
from the tremors due to & passing train or to road traffic. They are of a 
comparatively long-period type, and produce a serious disturbing effect on 
the same trough which was successful in damping out the earlier tremors. 
Instead of being more or less intermittent they are never wholly absent. 

ll. We have found, however, that by substituting for the saucer a 
trough in which the mercury takes the form of a thin film, lying on an 
amalgamated metal surface whose curvature is so slight that the depth 
of 0 is less than à mm. at the centre of a circle 15 cm. in diameter, 
a perfectly steady reflecting surface may be secured, which is not affected 
by the vibrations even when the maximum effect of four engines is in 
question. This gives a satisfactory reflecting surface, and affords a com- 
plete solution of the difficulty so far as the important question is con- 
cerned of enabling observations to be carried out by reflection in mercury 
notwithstanding the vibration of the ground. The viscosity of the thin 
film under these conditions is so great as to damp out even these long- 
period vibrations. The film, although still fluid enough to assume the 
form of & horizontal plane under the action of gravity, apparently shares 
the motion of the ground like a rigid body, and there is consequently no 
relative displacement of the image with respect to the telescope. 

12. But while this provides a means of escaping what threatened to be 
a formidable obstacle to the work of the Observatory, it must be borne in 
mind that the vibration of the ground which the engines are causing is 
not in any way reduced, though the effects on the mercury are masked by 
this device. And the question remains, does the vibration—which is of 
a character different from any that existed before—have any other inju- 
nous influence on the use of the instruments? This question is not 
easily answered. 

13. The mercury test is a very delicate one, and it may be that vibra. 


tions large enough to produce serious disturbances in a mercury trough 
would do no Баг to the work of the other instruments. On the other 
hand, it is certain that the telescopes are being compelled to share in the 
forced oscillations of the ground which the generating station sets up, and 
the images of stars in the telescope must consequently oscillate in 3 
similar manner. Does this oscillation affect the accuracy of the astro. 
nomical work, or is it so small in comparison with disturbances due to 
the earth’s atmosphere as to be unimportant ? 

14, Up to the present there is no evidence that the new disturbance 
caused by the generating station does materially affect the observations of 
stars. Conclusive evidence on this point will take a long time to accu. 
mulate. Itis only on rare occasions that the atmospheric conditions 
are favourable enough for the most delicate work of which the instro. 
ments are capable; it is therefore difficult to distinguish between dis. 
turbances due to atmospheric refraction and those proceeding from any 
novel cause. There is already prima facie evidence that the most delicate 
observations which have hitherto been made can still be made although 
the engines are running; but without further data we are not in a position 
to speak positively on the point. Critical observations of double stars 
with the 28in. refractor have already been made on certain evenings 
when two, and in come cases three, engines have been running; but it 
would be premature to say that these demonstrate no interference 
through vibration with the accuracy of this class of work, though there 
are good grounds for boping that this may prove to be the.case, 

15. We bave inquired into the question of how the vibrations originate, 
and bow, if it were proved to be nece , they might be remedied. The 
type of engine in the station is one which admits of very complete 
balance, but unfortunately the engines have been designed without regard 
to this. It would have been comparatively easy, in their first construc- 
tion, to have arranged them so that there would have been no vibration 
of the kind they actually produce, but to alter them now in such a way as 
to eliminate vibration would be expensive and difficult, On this point 
we have had the advantage of a report which Prof. W. E. Dalby has 
furnished at the instance of Sir Benjamin Baker, a copy of which is 
appended to this report. Each of the four engines consists of two like 
parts or elements situated 30 ft, apart and connected to one shaft, in the 
middle of which is the dynamo. Each element consists of a vertical 
(high pressure) and horizontal (low pressure) cylinder, with pistons 
driving on the same crank pin. The crank pin of one element is 135 deg. 
in advance of that of the other. Taking each element separately, if the 
reciprocating masses had been made equal, and if a suitable revolving 
mass had been used for balancing, a complete balance as regards primary 
vibrations would have been obtained, and the effects now experienced 
would have been entirely avoided. But no attempt has been made to 
secure this absence of primary vibrations, and the result is that in each 
revolution of the engine the inertia of the parts causes unbalanced forces 
to be applied to the foundation block which are equivalent, for each of the 
two elements of each engine, to 23 tons weight acting vertically up and 
down alternately, and to 46 tons weight acting horizontally to right and 
left alternately of the line of the shaft. Each of these forces is reversed 
in direction 94 times a minute. It is scarcely surprising that with these 
immense unbalanced forces at work, causing oscillation of the engine bed, 
effects are transmitted to the ground which are felt as far off as the 
Observatory. 

16, Prof. Dalby indicates («) how the vertical forces alone might be 
neutralised by inroducing а certain revolving balance weight) and (b) 
how both the vertical and horizontal forces could be neutralised by 
increasing the former (namely, by adding enough mass to the verti 
piston to make it equal to the horizontal piston) and at the same time 
introducing a larger revolving balance weight, We are informed that the 
size of the engine frames make the more complete cure (b) scarcely pras- 
ticable, and that the cost of the partial cure (a) would. be about £2,700 
for each engine. | 7 

17. In the circumstances stated, and in the absence of any immediate 
evidence that star observations are being injuriously affected, we do not 
feel warranted at present in recommending either of there cures to be 
applied. As has been pointed out, the interference of the vibrations with 
the use of mercury troughs in the work of the Observatory has been over 
come, and no evidence has yet been obtained that the disturbance of the 
ground is prejudicing the other work of the observers. If evidence to 
that effect presents itself later, the question should be re-opened and & 
ney should then be found either by balancing the engines ог by remor: 
ing them. ; 

18. As regards the contemplated extension of the station by the equip. 
ment of the second portion, we consider that if care be taken that the 
steam turbinesand the dynamos they drive are accurately balanoed no new 
difficulties arising from vibration are to be expected. A properly balanced 
tubine and dynamo produca no vibration of a kind capable of transmission 
to such a distance as that with which we are here concerned. A pe 
should be chosen which experience has shown to be free from ы 

19. The representatives of the L.C.C. have informed us that it will 
practioable when the second portion of the station is in working i 
arrange matters so that during the greater part of the night, when t 
load is light, the turbine engines only will be used. They anticipate $ 
it will be practicable under normal conditions of working to S 
entirely with reciprocating engines after 10 p.m. and to use no more t sé 
one or at most two of [them after &:30p.m, It an undertaking be give 
to dispense with the use of reciprocating engines after 10p.m., AD^ i 
restrict their use, as far as possible, after 8:30 p.m., it will be of ake 
service in securing the Observatory during certain hours 868113 ther 
is, at least, a possible source of trouble, at a time. too, when 0 
sources of disturbance are least operative. . ines 

20. We have made a number of experiments in coupling up the engi" 
in various relative positions with a view to finding the positions W 
would gause the least aggregate effect, But these have led to no very 
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definite results, and we are not in a position to lay down any rule as to 
the most favourable mode of coupling. 


1I.—CHIMNEYS AND CHIMNEY Gases. 


21. The existing completed pair of chimneys rise to a height of 100 ft., 
or 2° 19' above the horizon of the Transit circle, and the smoke and 
gases proceeding from them is estimated by the Astronomer Royal to rise 
from 1jdegs. to 23 degs. above this. In the conditions which existed 
before the chimneys were built, stars could be observed under favourable 
conditions of atmosphere down to 2 degs. above the horizon. 

22, The chimney gases have a temperature of about 250 dega. Fahr. 
(tested at the bottom of the chimneys), this low temperature resulting 
from the use of large economisers or feed-water heaters which extract 
the greater part of the heat remaining in the gases after they have left 
the boilers. It is desirable that the gases should not be materially hotter 
than this. 

23. From experiments carried out for us, it appears that the chimneys 
are somewhat higher tnan is necessary to obtain the draught under the 
normal conditions of full-power working, and that a length of, say, 33 ft. 
might be removed without injury to the working. The architect of the 
London County Council informs us that the cost of removing this length 
from the two chimneys would be about £1,900. 'To remove much more 
than this would mean (1) that natural draught could be maintained only 
by discharging the gases at a higher temperature, or (2) that the tem- 
perature of the gases could be kept down to the present value only by the 
use of forced draught. 

24. We are informed by the Astronomer Royal that the existing 
chimneys have not hitherto seriously affected his observations. This 
being so, we do not recommend any immediate reduction in the height 
of these chimneys, as we are unwilling to impose expense which ex- 
perience may show to be unnecessary, and any reduction in height will 
be as easily made later as now. But the question should be regarded as 
reserved for further consideration after a year or two in the light of addi- 
tional experience. 

25. As regards the other two chimneys, which are at present unfinished, 
the case is different. One of them is directly in the way of the Altazi- 
muth, and if carried above its present height would directly block 
meridian observations made by that instrument. We recommend that 
they should not be built higher than at present, but should be finished at 
a height not exceeding 204 ft. above ordnance datum, or, вау, 182 ft. above 
the stoking floor. 

26. Further, we recommend that in the working of these chimneys the 
gases discharged should in no circumstances be materially hotter than 
those now discharged from the existing chimneys, the temperature of 
which is about 250 F. This condition can be secured by the use of suit- 
able economisers in conjunction, if possible, with forced draught. 

27. If these recommendations are adopted we consider that the exten- 
sion of the station as immediately contemplated, by the equipment of the 
second portion to the extent of 20,000 kw., may be carried out without 
serious further detriment to the work of the Observatory. 

28. But we are strongly of opinion that there should be no further 
extension on the present site, In our judgment the station should not 
have been placed there at all. The matter has gone so far that to remove 
the station now or to stop the completion of the second portion would 
involve a much greater expense than the circumstances warrant. There 
can, however, be no justification for any further enlargement. Whatever 
care be taken to avoid vibration, the discharge of large volumes of smoke 
or hot air into the atmosphere constitutes a danger to the work of the 
Observatory which must necessarily increase with any further augmenta- 
tion of the power. Hot air, smoke, and tremors of the ground are more 
or lees unavoidable in a town, and an observatory in a town has, in the 
ordinary way, to take its chances. But a site near the Greenwich Obser- 
vatory is the last place that should be chosen for the exceptional 
development of heat and power required in carrying out a scheme of 
distribution over the Metropolitan area. Instead of further enlargement 
on this site, a suitable site should be selected elsewhere for any extension 
that may be required, about which there should be no great difficulty, 
and the possible ultimate removal to it of the existing plant should be 
kept in view. 

Our recommendations may be summed up as follows :— 

(a) The question, both as regards effects of vibration and obstruction 
through chimneys or discharge from chimneys, to be further reviewed 
after, say, two years, by which time experience should be obtained with 
the second portion of the station at work. 

(b) The generating plant for the second portion to be turbines whicb, 
as well as the dynamos, must be of a perfectly balanced type such a3 has 
been proved by trial not to cause vibration, 

(c) An undertaking to be obtained that when the plant in the second 
portion is available for use, the reciprocating engines of the first portion 
shall not, in ordinary circumstances, be used after 10 p.m. and their use 
shall be restricted as far as possible after 8.30 p.m. 

(4) The two chimneys of the second portion, at present incomplete, to 
be not higher than 204 ft. above Ordnance datum. 

(c) The discharge cf gases both from these and from the existing chim- 
neys not to be materially hotter than the discharge is now from the 
existing chimneys—namely, about 250°F. 

(f) No further extension of the station to be made beyond the 
20,000 kw. now contemplated in the equipment of the second portion. 

ROSSE 


BENJAMIN BAKER. 
December 17, 1906. J, A, EWING. 
The report is followed by a report from Prof. W. E. Dalby 
to Sir B. Baker as to the possibility of balancing the engines 
at the generating stations. 
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PHYSICAL SOCIETY. 


At the annual general meeting, held on February 8th, the follow- 
ing officers and council were elected for the ensuing year :— 


President: Prof. J. Perry, F.R S. Vice-Presidents : Those who 
have filled the office of president, together with C. Chree, D. So., 
F. R. S., Н. M. Elder, M. A., Prof. J. A. Fleming, M. A., D. Sc., 
F. R. S., and W. Watson, D. Se., F. R. S. Secretaries: W. R. Cooper, 
M. A., and Prof. W. Cassie, M.A. Foreign Secretary: Prof. S. P. 
Thompson, D. Sc., F. RS. Treasurer: Prof. H. L. Callendar, M. A., 
F. R. S. Librarian: W. Watson, D Se., F. R. S. Other Members of 
Council: T. Н. Blekesley, M.A., A. Campbell, В.А , W. Duddell, 
A. Griffiths, D. Sc.; J. A. Harker, D. Sc., T. Mather, F.R.S., A. 
Russell, M.A., S. Skinner, M.A., S. W. J. Smith, M.A., Prof. H. A. 
Wilson, F. R. S. 

Prof. A. Lippmann and Prof. S. Neweomb were elected honorary 
fellows of the Society. 

After the President had delivered an address, an Ordinary Meet- 
ing of the Society was held. 


Mr. A. RUSSELL read a Paper on 


„The Magnetic Field and Inductance Coefficients of Circular, 
dic Cylindrical, and Helical Currents." 


The author gives formule for the magnetic force near a circular 
current which can be readily evaluated. He then shows how the 
self-inductance of a ring of wire and the mutual inductance between 
two coaxial circular filaments can be found without using Neu- 
mann's theorem. By Kelvin's method, the results obtained can be 
applied at once to the corresponding problem of the simple vortex 
filament in hydrodynamies. In this way expressions are found for 
the velocity of translation of a circular vortex filament—about 
which there appears to be uncertainty in hydrodynamical theory— 
and for the energy of the motion. The exact formula for the 
mutual inductance between the cylindrical current sheet and a 
coaxial helical filament of current is obtained. It is expressed both 
in terms of elliptic integrals and in the form of an algebraical series. 
In the latter case it can be readily computed in important practical 
cases, as, for instance, in the case of the mutual inductance standards 
used to calibrate the galvanometers used in iron testing. The helical 
coils ean be made of the same axial length and the pitch of only one 
of them need be small. Thus very compact standards can be con- 
structed. It is shown that Lorenz's formula for self-inductance is a 
particular case of the author's formula for mutual inductance, and 
that a well-known formula due to Lord Rayleigh is a particular case 
of Lorenz's formula. When the length of the helix is greater than 
twice its diameter and the pitch of the helix is small the self-induc: 
tance L is given by 
Lz27*(a*/h) NAI —4a/8zh + a?/8h? — a*16413], 


where N is the number of turns, 24 the diameter and 2h the axial 
length. The maximum inaccuracy of this formula, as compared 
with the more accurate elliptic integral formula, is less than 1 in 
8,000. The author has found this formula useful in practical work. 
Mr. A. CAMPBELL said the accurate calculation of mutual induc- 
tances was of great practical importance because it formed the basis 
of several of the chief methods of determining the absolute elec- 
trical units; it was therefore highly satisfactory that Mr. Russell 
had succeeded in obtaining the complete solution for the most 
general case required. The author's series solution (41) was a 
most interesting one. When the length of one of the coils was 
very small compared with that of the other the series became 
ractically o/o. This was the case used by Prof. Jones. Mr. Camp- 
bell suggested that from the author’s series formula a suitable series 
might be obtained by differentiating with regard to h, (omitting 
the ^, in the denominator) In calculating mutual inductance by 
Mr. Russell's complete formula (38) or by that of Prof. Viriamu 
Jones, it was necessary to find the incomplete integrals E (c, G) 
and F (e, G). These could often be found to a high degree of 
accuracy by the following two formule due to Legendre, viz. :— 


m pe? 5 Pe? 7 ә 
4 =. he — = 2 
E(e, Ф) sin сф + a? 13557 (4 - 11c3), 
< 1 к,сф\ Во B aL. 
and Fee, $)- - loge G + 2 ) 309 +1 H (4 — 4103), 
where /?=1—c*. The first formula is accurate to 7 decimal places 
if ф<80 deg. and the second to a similar accuracy if ф «20 deg. or 
if ф 30 deg. when c< sin 35 deg. or >sin 75 deg. | 
Mr. A, RUSSELL, in reply, after thanking Mr. Campbell for his 
remarks, called attention to the important relations between the 
equations of vorticity in hydrodynamies and the equations of electro- 
dynamics. He had experienced difficulty in conceiving the мше 
of the stress in the medium surrounding an electric current. Was 
the energy stored in the medium when a current was flowing kinen 
or potential ? Some physicists spoke as if the state of stress 10 
medium was due to streams of ether whirling round кен ectric 
current; others that it was due to a compression of the medium. 
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CENTRAL STATION MANAGEMENT. 


A noticeable change is coming over the business of elec- 
tricity supply, a change having all the appearances of producing 
a considerable extension of the uses of electrical energy p 
lighting, heating and power. The design and construction 0 
generating plant, the lay-out of power stations, and the vas 
tion and maintenance of the supply system as a whole—& 
these are now, broadly speaking, settlod and conducted on 
standard lines. One might almost say that the need for 4 
highly-skilled engineer at the head of affairs, unless constant ex- 
tensions were in progress, was no longer a pressing one, yis 
that.with a properly trained staff the operating side of ie 
undertaking, as distinguished from the selling, would be in n 
right hands. With efficient plant and trustworthy staff | 
only remaining essential to the success of the scheme "i lr 
organised commercial or sales department to “ boost up Е 
uses of eleotrical apparatus апа to increase the uen in 
sumption. Hitherto, engineers-in-chief have been sele 
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mainly from engineering recommendations, and this course is 
undoubtedly the right one where plant extensions are in view, 
or when the equipment totals many thousands of horse-power. 
But a man will also have to control commercial depart- 
ments with the most efficient conduct of which he will be 
unfamiliar. 

It has been a noticeable feature of late years in the sphere 
of electricity supply that when the chief of some large 
undertaking has resigned, a successor has been appointed at a 
reduced salary, and not infrequently the salaries of the chief 
assistants have, at the same time, been increased. In the 
majority of cases the committee have taken such a step, not 
merely from economic motives, but because the departmen- 
talising of the station work has relieved the chief of many 
onerous duties at one time imposed upon him. Incidents of 
this kind point to a tendency to increase the responsibilities 
and power of assistants in charge of certain sections of large 
stations and making them subordinate to a “resident” engineer, 
who actually controls the running and maintenance of the 
plant. This tendency becomes interesting when the commercial 
side of the system is considered. As things stand, the chief 
engineer should divide his time about equally between tech- 
nical, legal, commercial and committee matters. If he is an 
engineer, the inevitable consequences must follow his natural 
bias in favour of the mechanical and electrical branches of the 
system, and if he has had a commercial training, his leanings 
would obviously be towards that aspect of the business. 

Now, as a rule (we are writing of stations above 2,000 kw. 
capacity) the chief is an engineer and not a commercial man. 
He devotes most of his time tc the system up to the con- 
sumer's meter and worries little, comparatively speaking, about 
the load, or the getting of new consumers. Judging by the 
operating methods in vogue in most stations there is a 
decreasing need for exceptional engineering ability on the 
part of the head official. In any event his engineering duties 
will not extend beyond supervision, as his assistants will gene. 
rally do the technical and practical part of the work. But as 
an engineer the chief cannot have a real grasp of the com- 
mercial problems confronting him, and even if he has, their 
most effective solution will probably not suggest themselves 
to him. The most important branch of the business will, 
accordingly, lack vitality and organisation, and the sale of 
electrical energy will not tend to increase as rapidly as it 
might. 

The most reasonable way to balance the discrepancy seems 
to be the appointment of a commercial engineer, whose duties 
shall consist solely in getting new business. His respon- 
sibilities would commence at the consumer's meter, and, in 
addition to possessing abilities as a salesinan, he would require 
actual knowledge and experience of illuminating engineering, 
electric heating and power installations. Such a man might 
reasonably be given the organising and conduct of his own 
department, acknowledging no authority but the Electricity 
Committee. The method would practically constitute the 
division of the duties of engineer and commercial manager 
between two men. Whether the tcndencies noticeable in 
electricity works organisation will result in some such develop- 
ment cannot at the moment be predicted with certainty, 
though it does not appear to be at all improbable in the near 
future. It must, however, be agreed that if business 
getting " is to be carried through on the right lines in elec- 
tricity supply much more attention must be paid, to the 
business side of the undertaking, and attention must be 
directed to the energetic selling as much as to the efficient 
producing of electrical energy. 


 OBITUARY. 


o> 


HENRI MOISSAN. 


The death of Henri Moissan ends a brilliant career, and 
deprives the world of science of one of its master minds. He 
was a man of steady purpose, unhampered by preconceived 
theories and endowed with a quality of tenacity which makes 
success inevitable. Born in Paris in 1852, in surroundings 
not usually associated with great depth of thought, he received 
his early studies from the lato M. Paul Dehéran at the Muséum 
d' Histoire Naturelle. His first work was published in 1874 
on vegetable physiology. During the period 1872-1876, how- 
over, he received a series of lectures from Deville, and this 
turned his thoughts towards chemistry, and especially to the 
inorganic side of the subject. In 1880 he obtained the diploma 
of Docteur és Sciences, and at the same time received an 
appointment on the staff of the Ecole de Pharmacie. It was 
here that he commenced his work on fluorine, first with its 
compounds -and finally with the preparation of the gas, which 
had defied chemists for a century past. This epoch-making 
achievement he accomplished in 1886 by the electrolysis of 
potassium fluoride in hydrofluoric acid as electrolyte, the work 
being conducted at a low temperature to reduce the great 
activity of the gas. The following years were devoted to the 
study of this gas. It is the most violently active of all the 
known elements,and consequently requires the most careful and 


| cautious handling. In conjunction with[Dewar it wasliquified in 


1890 and subsequently obtained in a solid form. Even at the low 
temperature necessary to bring about this change it combines 
most violently with liquid hydrogen. In 1900 sulphur hexa- 
fluoride was prepared, a substance remarkable for its inertness 
and high density, and of the greatest importance in the law of 
valency. The isolation of this compound proved once and for 
all the hexa-valency of sulphur. 

In 1891 he gained the much coveted honour of a seat in the 
Académie des Sciences, and was elected professor of general 
chemistry at the Sorbonne in 1900. Here he succeeded his 
former master Deville who had exercised so large an influence 
on his early career. 

The same year his book Le Fluor et ses Composés” was 
published giving a résumé of fluorine, its properties and com- 
pounds. During the work on the element fluorine the atten- 
tion of this scientist was drawn to another substance—boron— 
which he subsequently isolated in an amorphous form. At this 
stage of his career he was hampered by the lack of appliances to 
produce temperatures high enough for his puros The oxy- 
hydrogen flame was insufficient, a fact which led to the con- 
struction of his first electric furnace, giving a temperature of 
3,500°C. Following this came a series of remarkable events. 
Substances which had been previously regarded as refractory 
were readily reduced in the intense heat of the electric 
furnace. One of the first was uranium, reduced from ite 
oxide by means of carbon. Following this came chro- 
mium, tungsten, titanium, molybdenum, vanadium, zirco- 
nium and many others. It was thus that the way was 
made for many modern commercial enterprises. As pioneer 
work this early history of the electric furnace cannot bo over- 
estimated. Having once prepared these metals in a state of 
purity he proceeded to examine their behaviour. With carbon 
they form carbides, and he was able to prepare compounds 
with sodium, potassium, calcium, strontium, barium and many 
others. Calcium carbide was prepared simultaneously by 
Wilson in America in 1892, and led to the great industry 
now flourishing round about Niagara, and in Norway, Sweden 
and Germany. This one discovery alone would have made a 
name famous, but with this great worker it was merely one 
accomplishment of many. Following this came the preparation 
of a series of silicides and borides, members of which class are 
now produced commercially under the name of carborundum. 
From these researches he was led to the study of carbon in its 
various forms, his object being to prepare artificial diamonds. 
Previously he had prepared a fluoride of carbon, but experi- 
ments with this compound yielded only an amorphous sub- 
atance, and it was subsequently abandoned. A further study 


| showed the necessity of high pressures as well as high tempera- 
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tures. This was accomplished by suddenly chilling molten 
iron rich in carbon. The contraction produced in the surface 
layer subjected the molten interior to enormous pressure and 
converted the carbon into the diamond form. Moissan then be- 
came, for the first time in his life, popularin the music-hall sense 
of the word. Artificial diamonds were as great a rage as 
liquid air or radium, but the mines at Kimberley were not 
closed. In 1898 he obtained calcium in a crystalline state 
after many heartbreaking attempte. His researches in this 
direction turned his attention to the electrolysis of fused salts, 
and very shortly he obtained calcium in a pure state from 
calcium iodide. Here again he paved the way for a new field 
of study and industry, and quite recently metallic calcium has 
been put on the market as a product by a process differing 
only in detail from that of Moissan. In 1905 he was 
elected a foreign member of the Royal Society, and last 
year he gavo his second lecture at the Royal Institution 
demonstrating the volatilisation of gold and other metals by the 
aid of the electric furnace. In 1906 the fifth volume of his 
book “ Traité de Chimie Minérale" was published, giving an 
exhaustive study of the chemistry of inorganic compounds and 
pointing out gaps that remain to be filled by future investigators. 
As a suitable climax he was awarded the Nobel prize in 1906, 
an honour which he richly deserved. Iu his early days he 
became a student of inorganic chemistry, and as such he 
finished his life's work. The fascination of organic substances 
never caused him to turn from his original purpose, his first 
love being the only one. As an experimentalist he ranks with 
such great men as Davy and Faraday. Such theories as he 
held he kept to himself, and, as a consequence, his writings do 
not form a series of contradictions and modifications so common 
with Continental workers. His influence on chemistry has 
been enormous, but has been even greater on iudustry. 
In France this is seen clearly in the steel trade, but 
this is only one branch of many. His book on electric furnaces 
was published in 1897— Le Four Electrique ”—for the exten 
sion of our knowledge of chemical aetion at high temperatures. 
Previous to this period this was a field almost untrodden. He 
was a pioneer and a maker of history. Le Moissan est mort. 
Vive le Moissan ! 


—— — — — —— 


SOME REW FLYWHEEL STORAGE SYSTEMS. 
BY A, P. WOOD. 


The subject of electric winding is one which has had a consider- 
able amount of attention during the last few years from electrical 
engineers. There were several Papers read on this subject last year 
before the Institution, and I think it was agreed that electric wind- 
ing could not be commercially practicable except where the value of 
the coal used at the pit exceeded in value 2s. 6d. to 8з. per ton. I 
propose to describe a few patents which have been taken out during 
the last year, and are the property of my company. These patents 
comprise both three-phase winding and continuous-current winding ; 
the former have been taken out by Mr. McLeod and the writer, and 
the latter by Mr. Kelsall, Mr. Warburton and the writer. 

The principal requirements of electric main-winding plants аге: 
(1) Cheap first cost, (2) low coal costs, (3) ability to run the main 
motor in case the flywheel storage system fails, (4) ease of control 
and simplicity, (5) desirability of running the winding motor at 
nights for lifting water, &c., without the use of the flywheel set. 

Three-phase Systems.—The system best known in {this country 
and abroad is the Ilgner, but this is not a true three-phase system, 
as itis necessary to convert to continuous current, using continuous- 
current motors on the main winding gear. It consists, briefly, of a 
flywheel system, formed by a three-phase induction motor 
coupled to a continuous · ourrent generator. The latter drives а con- 
tinuous-current motor, geared, or direct coupled, to the main wind- 
ing gear, the control of the main winding motor being effected by 
the well-known Ward Leonard system. The main winding gear is 
absolutely dependent on this flywheel system, and should the latter 
break down in any way, the wiading gear cannot be used. The 
writer, therefore, thought it was most desirable that the winding 
motor should be three phase, and so arranged that it could be 
worked in case of failure of the flywheel system, therefore, in con- 
junction with Mr. McLeod, he worked out a series of systems 
and made a considerable number of experiments with the same. 

The first system to be described is called the cascade flywheel 
storage system. This consists of two three-phase machines coupled 
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together in cascade, and attached to a flywheel, the main winding 
motor being three-phase. The flywheel set is started up in the 
usual way by resistance in the rotor circuit of the second machine; 
the latter is afterwards cut out, the speed of the flywheel rising in 
proportion. Assuming for a moment that we have а four-pole and 
two-pole machine in cascade, then if the second machine is in 
circuit, the speed of the set will correspond to that of a six-pole 
machine, and if the second machine is cut out, the speed will corre- 
spond to a four-pole machine. Assuming for & moment that 
50 periods is used, this will give, say, 1,500 and 1,000 revs. per 
min. respectively. Assuming that the flywheel set is running 
with the second machine cut out, the main winding motor is then 
started up by resistance in the rotor (preferably a liquid resis- 
tance tank controlled by & valve allowing the liquid to pass to the 
resistance box from a tank overhead, fed by a small centrifugal 
pump). Simultaneously with the starting up of the main motor 
the second machine of the cascade is put into service and the fly- 
wheel begins to reduce its speed, the cascade system delivering 
current back to the mains and assisting the main supply until the 
speed attainssynchronism corresponding to віх poles—i.c., 1,000 revs. 
per min. 

It is, of course, well known that an induction motor, when гоп. 
ning over synchronism, will deliver current back to the supply. 
This property is utilised in mountain railways when the cars are 
descending the hills. As soon as, or before, the current from the 
main winding motor is shut off, a bar is put across the three wires 
forming the connections between the two machines in cascade, and 
the flywheel begins to absorb energy and speed up to 1,500 revs. 
per min. It is, of course, then prepared to discharge itself as soon 
as the main winding motor is started up again. The operations of 
the motor during the ordinary working day are almost perfectly 
regular in time of stoppages, &0., for loading and unloading, and the 
energy required to be stored up in the flywheel can be calculated to 
the greatest nicety. The disadvantage of this system is, of course, 
the poor power factor, as the main generator has to supply the 
magnetising current for the flywheel set under all conditions. 

The second system which I propose to describe consists of two 
induction motors, say, a four - pole and six - pole, coupled together with 
a flywheel between. These two machines are not in cascade, but 4 
throw-over switch is arranged so as to connect either one machine 
or the other to the mains. 

To store energy in the flywheel the throw. over switch is put on 
to the four-pole machine, and to take energy from the flywheel the 
throw-over switch is put on to the six-pole machine. The dis- 
advantage of this system is, oi course, that it is somewhat costly, 
and probably might give trouble with the switch gear, as the heavy 
currents have бе made and broken on the throw-over switch. 


The power factor, of course, is better than that of the cascade 
System, but it still has the disadvantage that the magnetising 
current for the fly wheel system has to be supplied from the mains; 
therefore, the only logical conclusion to come to is that it 1s 
necessary to use a synchronous motor coupled to the fly wheel set, 
which can, if necessary, be over-excited so as to give unity power 
factor on the supply mains. A synchronous motor necessarily must 
run at a constant speed, end, therefore, no energy can be put into 
the flywheel or taken out unless either the periodicity was altered or 
the stator was revolved. The latter method, therefore, offered & 
very simple means of getting over the difficulty, and resulted in a new 
patent being taken out for a synchronous flywheel storage system. 

The flywheel storage set consists of a synchronous motor with a 
revolving stator. The rotor of this machine is of rather peculiar 
design, being almost exactly similar to a wound rotor of an induc: 
tion motor. This motor is started up exactly as an induction motor 
—that is, with a resistance in each leg of the rotor, this resistance 
being gradually cut out as the flywheel attains its maximum speed. 
Suppose for ajmoment that we decided|to use asix-pole machine an 
the periodicity is 50; this will mean that the flywheel will ran at 
1,000 revs. per min. when the stator is stationary. As soon as the 
speed is near synchronism, continuous current, supplied from 
another source (such as the exciter on the main generator) is inseri 
between one leg of the rotor windings and the common junction 
thereof, the rotor being, of course, star connected. The motor at 
once pulls into synchronism, and no phasing indicators are requi 
whatever. VARE 

The two unused legs of the rotor winding are then short circuited 
and form amortisser windings, the advantage of this being that it 
gives the synchronous machine a large overload capacity without 
coming out of step. The stator is carried on ball bearings from ihe 
nose of two pedestal bearings attached to the bedplate, and is gee 
to & small three-phase or continuous current motor by spur or skew 
gearing. 

The writer prefers to have this small auxiliary motor rever- 
sible, so that it will run at a speed of, say, 200 revolutions in 
either direction. It will, therefore, be obvious that when the mat 
is revolving in the opposite direction to the rotor at, say, 200 revo 2 
tions, the synchronous speed of the flywheel will be 800 revs. ре 
min., and if the stator is revolving with the flywheel at 200 revo di 


THE ELECTRICIAN, MARCH 1, 1907. 471 


tions the synchronous speed will be 1,200 revs. per min. Of course, 
it is quite easy to arrange to run the stator at a higher speed than 
tbis in both directions, if required, but, generally speaking, it is not 
desirable to vary the speed of the flywheel to the extent of more 
than about 1 to 1:5. This auxiliary motor is, of course, very often 
stopped, and, therefore, it can be assumed that the capacity of it is 
only about one-fifth of that of the main flywheel motor, allowing 
for gearing losses. ‘The main winding motor, of course, is three 
phase, and takes its current at full pressure from the mains, the 
starting being effected through resistance in the rotor, preferably of 
the liquid type. After the flywheel has been speeded up to its maxi- 
mum (that is, by revolving the stator at 200 revs. per min. in the 
same direction as the flywheel) the main motor is started up, the 
speed of the flywheel being reduced by gradually stopping, and 
afterwards reversing the motor controlling the speed of the stator. 
During this period the flywheel will be giving back energy to the 
supply mains. 

Better control of this system can be obtained by using a small 
continuous-current motor revolving the stator, this machine being 
supplied with current from a small continuous-current generator 
direct connected to the flywheel storage system, these two machines 
being controlled by the Ward Leonard system, the excitation being 
effected from the exciter on the main generator. 

In order to contro] the main winding motor, it is necessary first 
to have a lever arranged to open a valve, and admit water to the 
resistance tank connected to its rotor; at the same time, this lever 
must control a Ward-Leonard shunt rheostat which controls the 
speed of the stator case. 

In pointing out the advantage of this system as compared with 
the one using continuous current for the main winding motor, 
attention must be called to the fact that it is possible to use a fly- 
wheel running at a high speed. With this construction we can use 
a comparatively light flywheel, as it is possible to obtain a flywheel 
built up of armour plate which can run at a peripheral speed of 
28,000 feet а minute, and with a large factor of safety. Such wheels 
are made and can be guaranteed by manufacturers in this country. 
It is, of course, necessary to use a slow speed on the Ilgner system, 
owing to the fact that a continuous current dynamo is attached to 
one end, and this dynamo has to work under very difficult con- 
ditions. It must, of course, be capable of delivering its full current 
with practically no volts, and although it is fitted with interpoles, 
it is not possible with present practice to run these flywheel sets at 
a very high initial speed. In flywheel systems where a large 
amount of energy has to be stored up in the flywheel, it therefore 
becomes almost impossible to build a flywheel which can be trans- 
ported on the railway for these slow speeds. These flywheels 
necessarily must be made of the plate pattern, and in one piece, and 
unless the colliery is situated at, or near, a seaport town, it is prac- 
tically impossible to transport the flywheel to the site on which it 
is to be used. The three-phase flywheel storage system, therefore, 


does away with this difficulty, as the flywheels are of comparatively - 


small diameter. They are also lighter on account of the consider- 
able amount of energy which can be stored up in the rotor of the 
synchronous machine. 

It will be observed that in the system which we have patented, 
the full power required for the motor does not pass through the fly- 
wheel set, which simply acts as а buffer dealing only with such 
proportion of the current above that previously determined to be 
taken from the generator or source of supply, the normal energy 
going direct to the main motor without being transformed in any 
way. This, of course, means low capital cost, as the flywheel 
system is of relatively small capacity and high efficienoy, as the 
major part of the current is supplied direct to the winding motor. 

Attention must also be called to the fact that in many collieries 
they require to run the main winding engine intermittently during 
the night for lowering timber, &c., and for lifting water. With the 
above system the flywheel set can be shut down entirely, and the 
main motor simply run on a slower acceleration in order to keep 
down the peaks. There is also, as a rule, plenty of reserve power 
on the main generators during the night time, as the electric 
hauling engines down the pit, in addition to asd other m” tors, 
will not be at work. Under these conditions, therefore, it is better 
toehut down the flywheel set at night altogether. 

A group of two or three main winding engines within reasonable 
distance for a high tension transmission can be advantageously driven 
from one central station with one common flywheel storage set. 
The flywheel storage set in this case is controlled by a solenoid or 
small induction motor actuated by the main current coming from 
the generator and starting, stopping, or reversing the small motor 
driving the stator on the flywheel set according to the current 
demanded by the various winding motors. 


Continuous Current Systems.—The two systems which I propose 
briefly to describe in this paper we will the Booster Flywheel 
Storage System and the Compound Flywheel Storage System. In 
the former a plain shunt wound generator excited across the mains 
is attached to a heavy flywheel, and its armature is coupled up in 
series with an automatic reversible booster, constructed according 


to the Turnbull and MoLeod patents. The main flywheel i brea 
simply takes the place of the battery, and if the demand on the line 
is heavy, the booster will give a voltage in such a direction as to 
pull current out of the flywheel dynamo, and when the demand on 
the line is small the booster will give a voltage in such a direction 
as to charge or speed up the flywheel set. The speed of this fly- 
wheel set will correspond directly to the voltage across the armature 
terminals, as the dynamo is excited at constant pressure across the 
mains. There are not many cases where this system will be appli- 
cable, but it might be of service to some tramways, in addition to a 
main winding plant, when the peaks are of short duration. The 
flywheel system is, of course, of no value if the peaks continue for 
a period exceeding three minutes, as the first cost of the flywheel 
to store a sufficient amount of energy for a longer period than this 
is 80 enormous. 

The compound flywheel storage system consists simply of one 
machine which acts alternatively as generator and motor, and is, of 
course, coupled to a heavy flywheel, and worked in conjunction with 
automatic switch-gear to vary its field stren In the typical 
case, the auxiliary machine is compounded to give constant external 
volts at all loads, whether motoring or generating. Its armature is 
connected across the mains between the generating plant and the 
fluctuating load, and its fields are equipped with a special series 
coil, carrying the generator’s load, or some proportion of it. Aslong 
as the flywheel auxiliary’s speed remains the same, the generator's 
load cannot alter, for the smallest tendency of the generator's cur- 
rent to increase strengthens the auxiliary machine's field, causing a 
generating response, and similarly the smallest tendency of t 

nerator's current to diminish causes the auxiliary set to motore 

owever much the load varies, the demand upon the generating. 
plant is only the average demand, all the excess demand of the peaks 
being supplied by the auxiliary set from energy stored during the 
valleys of demand. 

Iam sorry not to bo able to give any actual results of workin 
of the above systems, but before very long I shall have some actu 
results which will probably be published in the electrical papers. 


DISCUSSION. 

The CHAIRMAN (Mr. T. L. Miller), in opening the discussion, said 
that the author rather threw cold water on the use of flywheel systems for 
tramways when he mentioned that they were no g for peaks lasting 
more than three minutes. In Mr. Mountain's Paper, read last year, it 
was stated that they were too expensive for collieries, The present Paper 
showed what a great number of different changes could be rung, and was 
an attempt to reduce the cost. 

Mr. CORLETT said that the author had tabulated in his Paper five 
eesentials for a colliery winding plant. From the point of view of the 
colliery manager, he would put first and foremost ‘ Reliability." All 
else, including efficiency, was secondary. In changing the number of 
poles, say, from four to six, would there not be very heavy rushes of cur- 
rent? He had seen some very heavy flywheels in use in connection with 
storage systems, but none that the railways would be unable to transport. 
In the Ilgner system the whole of the control was done in the shunt cir- 
cuits, and the main current was never broken. He thought the switch 
gear to deal with Mr. Wood's system would be very elaborate. In the 
Ilgner system, if the supply failed, there was enough energy in the fly- 
wheel to complete the journey. Mr. Wood proposed to utilise smaller 
wheels. Would he be able with them to do this? 

Mr. PECK said he quite agreed with Mr. Wood concerning tbe numerous 
advantages of the so-called buffer system over the Ilgner system, and also 
the difficulty of transporting in Great Britain the heavy flywheels re- 
quired by the Ilgner sets. There was one point not mentioned by the 
author, this was that with the Ilgner system only a limited amount of slip 
in the induction motor could be allowed on account of the rheostatic 
losses, so that it was not customary to drop the speed of the flywheel 
more than 12 or 15 per cent., whereas with the author's system, or with 
the Converter system, the speed of the flywheel could be varied to 
practically any extent desired. The system using the synchronous motor 
was the most important one in the Paper. There might be serious 
mechanical difficulties in a system of this kind. The method of supporting 
the heavy stator upon ball bearings mounted on projections from the 
pedestal bearings, the great difficulty of adjasting the air-gap, the 
tbrust on the bearing due to the gearing, the noise from the gearing, 
were points which would all have to be carefully considered. The indue- 
tion motor which drove the stator would prove to be a very inefficient 
arrangement. Suppose that the fly wheel had been brought up to its 
maximum speed so that the stator was rotating in the same direction as 
the rotor. In order to get the energy out of the fly wheel its speed must 
be reduced. This meant reducing the speed of the stator, which could be 
done by applying а mechanical brake, or the induction motor could te 
made to act as & brake. In order to make the motor act as a brake it 
must be reversed. At the instant of reversal it would be operating with 
approximately 200 per cent. slip, and the rotor would generate a voltage 
twice that which it would do it held stationary, so that for the instant 
there would be a rheostatic loss in the rotor circuit equal to twice the full 
load rating of the motor. With the arrangement described the capacity 
of the small motor was about 20 per cent. of that of the main motor, 80 
that at the instant of reversal there would be a loss in the resistance in 
the rotor circuit equal to 40 per cent. of the outpat of the fly-wheel 
generator. Half of this energy was supplied from the fly wheel, and 
half from the three-phase circuit, When the stator epeed was zero, the 
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loss in the rotor cirouit of the small motor was 20 per cent. of the output: 
of the fly wheel generator. This loss dropped to approximately zero 

when the stator had reached full speed in the opposite direction. 

In accelerating there was а similar loss, the average over the 

whole period being 20 per cent. of the output of the generator. With a 

loss of 20 per cent. during the charging period, and a similar loss during 

the discharge period, the efficiency would be somewhat higher than 60 . 
per cent., assuming no Joss in any other part of the system. With these 
additional losses, the efficiency would probably be little better than 50 per 
eent., which would mean that this system could not compete with the 
Ilgner system. For in these buffer systems, where an alternating-current 
motor was used for winding, there was a heavy rheostatic loss in starting 
the motor, whereas with the Ilgner system using a direct-current winding 
motor, voltage control was obtained and rheostatic losses eliminated. 

Mr. ECKMAN noticed that Mr. Wood proposed to control both the 
Ward-Leonard controller and the main winding engine with one lever. 
Such an arrangement could not work satisfactorily as the flywheel would 
be unable to follow. 

Mr. EARLE said that he did not think the value of the coal at the 
pits mouth had very much to do with the subject. 
future of electric winding, and that colliery owners were watching the 
subject very closely and would take it up as soon as they had sufficient 
confidence. Independence of the flywheel plant seemed to him to be a 
strong point, 

Mr. COOPER thought it was not necessary to spend so much money ' 
on special apparatus. Why not spend it in additional generating plant. 
and fit the flywheels to the generators ? 

Mr. WOOD in reply said that resistances were inserted in changing 
from 4 to 6 poles to control the current, also there was no difficulty in 
arranging the flywheels to contain sufficient energy to enable the journey 
to be completed. He did not see why Mr. Peck should limit the reduc- 
tion in speed of a flywheel driven by an induction motor to 12 per cent. 
As regards noise, the speeds were not very high and with raw hide pinions 
the noise would not be excessive. He was still working on the switch 
gear, which he expected to make the subject of farther patents, and to 
give details on some future occasion. 
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THE NEW TYPES OF INCANDESCENT LAMPS.* 


BY A, LIBESNY, 


Six years ago the osmium lamp was first proposed by Auer von 
Welsbach, and its alleged efficiency of 1:5 watts per Hefner candle- 
power was received with general incredulity. It was, however, 
soon found that the statements which were made as to its efficiency 
were correct ; but inventors were not encouraged when the rarity of 
osmium, its consequent cost, and the difficulty of working were 
taken into account. Other inventions of & similar kind were more 
hopeful in many respecta ; notably, the so-called zircon lamp, and 
the tantalum filament gave results showing an efficiency of about 
2 watts per Hefner candle-power, while a variety of attempts in 
other directions gave similar results. Looking at the matter from 
its historical aspect, we find that Blau proposed, in 1901, to make 
lamps of osmium and ruthenium by reducing the volatile tetroxides 
of these metals by means of a glowing carbon filament, which was 
na ar | transformed into a filament of ozmium or ruthenium. 
This method, however, has not turned out to be a practical success. 
In 1903 Just and Hanaman aby gees a slightly different process, 
by means of which the oxychlorides of tungsten or molybdenum were 
to be reduced to metal in the presence of a glowing carbon filament 
and a certain amount of free hydrogen. In 1905 Just abandoned 
this method, and patented a so called paste process by which the 
filaments were compounded of a powder mixed with a binding 
material, exactly in the same manner as had been originally pro- 
pounded by Auer von Welsbach in the case of osmium. Further, 
the colloidal processes associated with the name of Kuzel are being 
worked by the firm of Kremenetsky, of Vienna, and these appear to 
differ from the “ paste methods only in so far as the raw material 
is concerned. Osmin lamps of 40 c p. for 120 volts and 80 c.p. for 
200 volts are now made, but as these require a filament with a 
diameter of 0-08 mm., it seems safe to assume that it will not be pos- 
sible to make lamps for 100 volts giving less than 85 c.p. or 40 c.p. 
Dut as they only take 1 watt per Hefner candle-power, they conse- 
quently only consume as much as a 10c.p. carbon lamp, and the 
saving is very notable. Tests on osmium оре аге quoted which 
were carried out by the Royal Technical Museum in Vienna, in J uly, 
1906, the lamps being for 54 volts at 1 watt per Hefner candle. 
power. One lamp broke owing to an accidental short-circuiting of 
one of the loops after burning 1,776 hours; the remaining five burnt 
for more than 4,000 hours, at the end of which time their consump- 
tion was in the neighbourhood of 1:4 watts per candle-power. They 
all lost 10 per cent. of their original candle-power, which was 34, at 
the end of about 2,000 hours, and were then taking 1'1 watts per 
candle-power. 


The development of the tungsten lamp has not yet reached that 
JJ ee ee 


* Abstract of a Paper read before the Vienna Elektrotechnische Verein, 
and reported, with the addition of numerous tests, in the Schweizerische 
El: ktrotechnische Zeitschrift, 
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stage at which it is possible to carry out life teste, but the following 
figures relating to osmin lamps in the over-run state, which have 
been farnished by Dr. Lederer, are of interest :— 


Volts. ; Amperes. 


| à 
| Watts, Haalstonoe: Hefner | Efficiency in watts 


| | с.р. per Hefner c.p. 
100 0:365 86:5 274 36:5 10 
104 0:372 38-7 280 43:0 0:9 
109 0:385 42-0 283 52:0 0:8 
115 0:398 ' 458 289 65:5 07 
126 0:418 52-7 301 88-0 0:6 
136 0:438 59:7 311 1190 | 0:5 


The inoreased resistance at higher temperature ів very marked, 
and makes these lamps likely to be less sensitive to variations of 
pressure. It may be remarked in passing that the graphitised or 
metallised filaments of the General Electric Co. of America have also 
& positive temperature coefficient, but show only an efficiency of 
about 2:5 watts per candle-power. 

Wien, Kirchhoff, Langley, Lummer and Pringsheim have thrown 
much light on the theoretical problems connected with the matter of 
radiation. If we could imagine & material which would completely 
absorb radiation of every wave-length, including both light and heat 
waves, and which consequently reflected none and transmitted none, 
this would constitute the so-called black“ body. Kirchhoff's law 
states that the power of a body to absorb radiation of a given wave 
length at & given temperature is in proportion to its emiseivity of 
that radiation at the same temperature. Consequently the “ black " 
body with its unlimited absorptive power possesses similarly the 
greatest emissivity. At a given temperature it must be the brightest 
body it is possible to imagine. At the same time it is the most in- 
efficient, seeing that a large proportion of its radiation is in the form 
of heat. An excellent example of the relation between absorptive 

wer and emissivity is given by a non-luminous gas flame, which 
in spite of its high temperature gives no light, in consequence of its 
inability to absorb owing to its transparency. But if too little air is 
supplied to the gas flame, and unconsumed particles of carbon 
remain, these are capable of absorbing light, and the flame, there- 
fore, is capable of emitting light. The most suitable substance for 
purposes of wer. wona be one that would absorb all light rays 
completely, being“ black over this portion of the spectrum, but it 
should be completely transparent to chemical and thermal radiation, or 
should totally reflect it. Of the substances used for electric lamps 
carbon most nearly approaches the black body. The metals are 
unlike the black body in consequence of their capacity for re- 
flection, and, in particular, platinum is regarded as being that sub- 
stance which differs most from it. 

In order to increase the efficiency of the electric lamp we must 
avail ourselves of one of three possibilities — viz., either (1) the radia- 
tion can be of such a nature that it takes place over that part of the 
spectrum which is physiologically active во far as the human eye I5 
concerned ; or (2) the radiation over the invisible portion of the 
spectrum can be reduced in amount; or (8) both the above methods 
can be combined. Wien’s law shows clearly the advantage of high 
temperatures, seeing that it follows from it that the higher the 
temperature the smaller is the wave-length of maximum radiation; 
that is to say, the radiation has a tendency to take place more 
largely over the visible portion of the spectrum, The maxmum 
radiation of the arc lamp takes place at a wave-length of 700 дд; of 
the Nernst lamp, and of the Welsbach mantle at 1,200 pp; of the car- 
bon filament at 1,400 ид; and of the candle at 1,500 pp. Wien в law 
states that the product of the wave-length of maximum radiation and 
absolute temperature is constant for a given body. This constant 
varies from 2,940 for the “ black body to 2, 680 for platinum, and 
the values for other substances are probably intermediate. Fora 
given value of the temperature it is therefore evident that I 
radiation for ооа is more effective from the physiologic 

int of view than that of the “ black body, seeing that the wave 
ength of maximum radiation is shorter. In other words, any “ gray 
Боа mr Сана visible radiation at a given temperature than thé 

Dr. F. Blau has drawn attention to the effect produced by the 
nature of the surface of а filament on its emissivity. As the surface 
of a filament becomes rougher a large number of minute cavities 
are consequently formed on its surface, and it has, therefore, an 10- 
creasing tendency to behave as а black body, seeing that " 
minute pit on the surface behaves in exactly the same manner аз «ne 
"black" body which was used for the purpose of Lummer Me 
Pringsheim's experiments. The matt surface which develops оп А 
carbon filament іп the course of time causes а diminulion t 5i 
light emitted to a greater extent than would be caused s b | е2 
ing of the bulb and the increased resistance of the filament а 00 : 
On the other hand, the increase of light which takes place “bably 
osmium lamp during the first 200 hours of running 18 pro alt 
caused by a smoothing of the surface, which takes place as а in he 
of the continued development or formation of the filament in 
actual process of running. 
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perature. Thomson and Tumlirz have determined the so-called 
mechanical equivalent of light," and consider that a spherical 
Hefner candle-power corresponds to 0'188 watt. Angstróm has 


t as it is with green light. Consequently, a 


per candle-power only doubles the mechanical efficiency. A similar 
result may be expected from the newer types of metallic filaments. 

With regard to the matter of temperature, Dr. F. Blau states that 
ive the same light with the same expenditure of 
energy, the smaller surface will be the hotter and the blacker. The 

following list shows the surface which is required to emit 1 Hefner 
c.p. with the ordinary types of lamp: 

Carbon filament, taking 93 watts per candle-power, has about 
5'8 sq. mm. of surface per candle-power. 

Carbon filament taking 1:5 watts per candle-power has about 

1˙2 sq. mm. of surface per candle-power. 

Osmium filament taking 1:5 watts per candle-power has about 
8'2 sq. mm. of surface per candle-power. 

Osmin lamp taking 1:5 watts per candle-power has between 8 and 
4 sq. mm. of surface per candle-power. 

Osmin lamp taking 1 watt per candle-power has between 2 and 
З sq. mm. of surface per can e-power. 

Tantalum lamp taking 2 watts per candle-power has 2:8 sq. mm. 
of surface per candle-power. 

F'rom thisit would appear that an osmium lamp taking 1:5 watts 
per candle-power is at a lower temperature than a carbon filament 
running at the same efficiency. Prof. Lombardi has arrived at a 
still more surprising result, working with the method suggested by 
H. F. Weber. He found that the temperature of an osmium lamp 
taking 1°5 watts per candle-power is 135°C. lower than that of a 
33 watt carbon filament. This, however, does not agree with the 


in making Very sharp points prevented me from completing my 
researches. In commercial work much time cannot be spent 
investigating beautiful and fascinating scientific problems, 


Volts, 


— — 
CORRESPONDENCE. 


THIRD-RAIL CONSTRUCTION. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : Mr. Goolding has been misled by the sketch of the 
third-rail insulator accompanying my previous letter. The 
sketch was made roughly, but if it had been dimensioned he 
would have seen the horns on the cap were about 1 in. long. 
A different form of clip, which holds thethird rail more securely, 
should be used on very short lengths of rail, but it is generally 
desirable to leave out short lengths if possible. As regards 
turning over a length of third rail which is lying loose on the 
insulators by standing on the guarding, Mr. Goolding will be 
surprised if he will try what a short length of rail he will 
have to get before one man or even two men standing on the 
guarding can turn the rail over. The leading-on pieces he 
mentions are unnecessary and expensive, and equally good 
results can be got by crowing a continuous rail so as to form 
a depression and a ramp. In this way platelayers can easily 
arrange for any cross-over road. Tripod insulators are gener- 
ally unsatisfactory, apart from their design, on account of 
their greater cost. — Yours, Ko., CONTINUOUS CURRENT. 

Feb. 23. 


SPARK POTENTIALS IN LIQUID DIELECTRICS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: I have noted with much interest, the article of Mr. 
Robert F. Earhart, on p. 420 in the issue of The Electrician 
for December 28th. I am very much interested in the subject 
of sparking distances with different potentials, having made 
experiments of this nature as far back as 1892. I also read а 
Paper on the same subject before the International Electrical 


010 120 200 280 360 440 -520 600 
Sparking Distances in Inches. 
SrARKING DISTANCES CORRESPONDING TO MEAN EFFECTIVE A.C, VOLTAGES. 
Thomas Harper's sharp No. 12 needles used. 


L Maximum Volts 


—— 


Mean effective Volis ^ 1 11% 


I believe that the bend in the spark potential curve ap- 
proaches the origin as the points become sharper, reaching it 
with infinitely sharp points, and I would very much like to see 
Mr. Earhart, or others who have the time, make a thorough 
investigation with extremely sharp points.— Yours, &c., 

Henry W. FISHER. 

Standard Underground Cable Co., Pittsburgh, 

U.S.A., Jan. 14. 

[The block here reproduced is the one] referred to by the 

author, —Ep. Z.] 


THE CRAMP NEUTRALISED MOTOR. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: By substituting “explanations” for a definite full-load 
diagram, Mr. Fynn is simply evading that main issue which 
to me is so important on account of the serious charges involved. 
From these explanations it would appear that :— y 

„flux across the air-gap due to the primary magnetising 
current at full load. ; 

$4 +4,’ = ф, = flux across the same air-gap due to -the 
secondary load current and its corresponding primary com- 
ponent. 

If this is so, how can Mr. Fynn say that $/ must always be 
greater than ¢,? Does he contend that the primary mag- 
netising current at full load must always be greater than the 
secondary load current ? 

Now, in your issue of February 8th, Mr. Fynn said gd 
the change in voltage across the secondary from that at no-loa 
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Asked as to what the effect of. the cable taking & charge would be 
Witness said the cable slowly charged up and slowly discharged, depend. 
ing on & time rate and upon the resistance and capacity of the cable, 
This charging up and discharge was independent entirely of the signals 
that they were attempting to transmit. Resistance and capacity of the 
cable depended on the combination of the signale which they were trans- 
mitting. With reversals of current there was no charging of cable, 
because the positive and negative reversals wiped the effect completely 
out. If they sent first one positive and then one negative they would not 
charge up the cable. Very short cables could be worked without condensers, 
Coming to the earth currents, the third cause of the variable zero, these 
only came in occasionally when there happened to be earth currents 
that wished to flow along the cables, and also when there were no cur- 
rents. Supposing they had not got a condenser, then they would get the 
full effect of the earth currents on the receiver, which made the signals 
unreadable. | 

Mr. GRAHAM here said that with respect to duplex telegraphy, il 
anything was going to turn upon it they had better get Prof. Boys to 
describe it. 

Mr. BROWN said that before his patent he never saw a shunt used in 
such a position as had been shown in the specification. Since he in 
vented the shunt it had come into use with cables, and he and his 
company were getting considerable royalties from the cable companies 
for its use. The amount of royalties from the Eastern and Associated 
Companies was £4,000. The total annual royalties amounted to aboat 
£7,000. Н 

Witness was then examined on the invention of ће drum relay, and said 
that so far as that part of the mechanism was concerned they had 
attained comparative perfection. His drum relay was & revolving drum 
about 3 in. in diameter. This revolved about 150 times a minute. 

Supposing that you did not revolve that drum, that you kept it steady, 
would the cable currents that are now going into your receiving instru. 
ment be capable of moving that arm ?—They would not move it at all. 
You would require very much stronger currents, far stronger than you 
could hope to get out of a long cable. B screwed firmly down on the 
revolving discs gave а gooi contact, which was most essential. Spring 
pressure tended to increase the friction at the point. А 

Notwithstanding that although you inorease your friotion qonsiderably 
when this thing revolves the tongue moves quite easily in, either direc- 
tion ?—It abolishes the friction. i 

Was that, so far as you know, novel at the date of your patent ?— 
Quite. He had examined the list of alleged anticipations and found 
nothing like his Fig. 7. A great number of people had been trying to get 
over the difficulty of moving the tongue, but he had never heard of any- 
thing of that sort at work before. The nature of the efforts of earlier 
inventors to get over the friction was principally in the direction of 
vibrating the tongue and making it hammer against the contacts. None 
were of any value. Dr. Muirhead, the petitioner, tried vibrating the 
tongue, and two of his recent patents showed the pecking devices. Before 
his (witness's) patent nobody succeeded in maintaining à fixed zero and 
in getting over the friction in that way. Claim 2 of Dr. Muirhead’s 
patent of April, 1900, had no resemblance to his revolving apparatus 
Dr. Muirhead’s claim 3 had not the slightest resemblance to his. 

Cross-examined by Mr. ORIPPS: In his claim 2 he had a constant 
contact with the moving surface. Claim 1 didnot include, as part of the 
combination, a condenser. He took claim 1 as a claim without the con. 
stant contact and without the condenser. О 

Mr. BOUSFIELD said that was a matter of construction. 

Mr. Justice NEVILLE agreed in this view. | ; 

Mr. CRIPPS: There was no novelty in an instrument of that kind м 
regarded the use of a tongue for relay purposes, and so far as regar 
making and breaking circuit there would be no novelty? . | 

WITNESS: His novelty was in the contact-making device, which 
[reduced the friction by what was called a moving surface. In bi 
view the words“ moving surface had something to do with rotation. 

As an electrician, is there in your view any limitation 1n these wor 
moving surface" which would limit them merely to the case where you 
have a revolving drum to diminish friction ?— They would limit them 0 
my specification naturally. . n 

What do you call the equivalent to the surface of а rotating drum i 
portion of the drum that might revolve, for instance, backwards & 
forwards. ' - 

If, instead of having a round surface moving backwards and forwards 
you had a flat surface moving backwards and forwards, would not tbe 
have the same result as regards preventing the friction of which Miis 
ix des 1—I should think it would do so by setting up & vibration upon 

e tongue. 

Would it matter as regards getting rid of friction whether the кк 
moved or the surface moved ?—It would make all the difference to 
performance of the instrument, because it is important that the delica | 
portion of the apparatus should be undisturbed except во far as the oe 
nalling currents are concerned. His patent would only cover an effec 
moving surface. ' tric- 
What difference would there be, either eleotrioally or as regarde е. 
tion, if you held the tongue against a rotating plate tangentially ӨГ iai 
held it tangentially against the revolving drum !—1 do not a тА 
there would be any difference. In his view claim 1. was new when 
made it in connection with his specification. | did not 
' Questioned as to Varley (1862, No. 3,453), Witness said he di 1 
think that patentee distinctly mentioned the contact between 8 tongue eat 
a revolving drum for the purpose of avoiding friction. It was "t under 
the sticking of the relay, that is the fusing together of the contac 18 
a very heavy current. The feeble currents Varley referred to we the 
Can eot moving the relay, not the currents which were passing 
contact. | 


to that at full-load (with rotor locked) gives the change in the 
value of фи to Si. But such а measurement includes the 
reactance drop due to ф, and фу. So here he contradicts the 
former explanation. hich shall I take ? | 

There is no way out of it but for Mr. Fynn to avoid these 
“ explanations " and give a full-load phase diagram drawn to 
scale for some definite case—as, for instance, the following :— 

Bipolar motor for 100 volts 20 periods, full-load primary 
current 33 amperes. No-load magnetising current, 10 amperes 
with cos — 0:8. Locked test. Current=120 amperes at 
100 volts with cos$—0:34. Ratio of transformation 1 : 1. 
Speed at full load 1,800 revs. per min. Armature reactance 
supposed completely neutralised. Will Mr. Fynn in his 
diagram kindly show that for such a case the torque is nearly 
zero at starting, or the power factor at full load poor? If he 
cannot, will he please retract his statements 1 The fluxes which 
he calls $," and $" are to be neglected. All I want from him 
is a diagram to scale with a list of symbols used. No other 
explanations will be necessary. 

Mr. Fynn’s argument that a poor transformer cannot make 
a good motor calls for comment. Is there any single-phase 
motor on the market that would make a first-rate constant 
potential static transformer? I think not. 

One misprint occurs in my letter last week, where the 
equation for E, should read 

E,=9(21 2+ 1,2). 

—Yours, &c., 

Manchester, Feb. 25. WILLIAM CRAMP. 
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LEGAL INTELLIGENCE. 


— 
In Re S. G. Brown's Letters Patent No. 1,434 of 1899. (Peti- 


tion for Revocation of Patent.) 


Before Mr. Justice Neville the hearing of this case was continued. 
Sir Robert Finlay, K. O. Mr. Cripps, K. C., and Mr. A. J. Walter, K C. 
(instructed by Mr. Alfred Withers, 323, High Holborn, E. C.), appeared for 
petitioners ; Mr. Bousfield, K.C., and Mr. J. C. Graham, K.C. (instructed 
by Messrs. Trinder, Capron & Co., 156, Leadenhall.street, E. C.), for respon- 
dent; and Mr. E. Russell Clarke (instructed by Messrs, Budd, Johnson & 
Jecks, 24, Austin Friars, E.C.), held & watching brief on behalf of the 
Commercial Cable Co. | ` 
Mr. SIDNEY GEORGE BROWN, examined by Mr. GRAHAM, said 
‘he was patentee of the patent in dispute. He was formerly with Messrs. 
Crompton & Co., of Chelmsford, where he ended up in the department 
for calculating the size of shunts, dynamos, &. About six months before 
he took out this patent his attention was directed to telegraphy. He then 
invented a magnifying relay method for cables exclusively. He went on 
studying the matter in reference to cables, and in the end he made the 
invention which was the subject of the present patent. One of the things 
which was absolutely essential in using the relay on cables was the 
unvarying zero. Witness explained the ordinary way of transmittin 
signals over along cable, By the direction and length of the received 
signals the man who was reading them could see by their shape what 
was the nature of the transmitted current. The object of the relay was 
to'send the signals on to the second section in the same manner as the 
key was originally operated at the sending end. Therefore it was essen- 
tial that when a man pressed the key down at the originating station the 
relay should put the key down for the second section in the same way, and 
that the signal should immediately cease when the operator lifted his 
finger from the key. It was, therefore, necessary that the signals should 
be well-defined on the relay, and they should move back on the zero line 
on the cessation of the signal. One of the batteries was used for working 
the left-hand connection and the other for working the right-hand con- 
nection. It was absolutely essential, for a signal or a combination of 
signals, to get back to zero before the next signals on the opposite side 
were recorded. In a syphon recorder, when working the signals, the 
tongue did not always come back to zero. It was most essential if 
they were proposing to use a relay that they must ensure the tongue 
coming back to the zero line between each signal. The variable zero 
that they were troubled with in the present arrangement of the syphon 
recorder through a condenser was due to the polarising or charging up 
of the receiving condenser—in fact, the impossibility of sending a con- 
tinual number of contacts of the same polarity through a condenser. 
COUNSEL: Taking the effect of the charging up of the condensers, 
will you tell us in your own language how that produces the varying zero ? 
—]t is due to the impossibility of sending a current continuously through 
& condenser; therefore, | if you are sending a continuation of signals 
of the same polarity which transmit a steady current to the condenser 
the current eventually dies down to nothing. The effect of that was that 
signals which transmitted the steady current fell off iu their intensity in 
passing through the condenser. If the condenser did not charge up, and 


they had a succession of signals of the sa i 
straight line parallel to the zero. ad peram R 


Was not the purpoze for which you had the revolving drum in Fig. 8 
the same purpose that Varley had it in the specification to which I have 
called your attention ?—I think it was just the opposite. I put the drums 
in to make my contacte, Varley to break them. 

But there was no other way in Varley of making the contact except by 
the drums ?—He made it with the drum under the action of the strong 
currents through his relay. My currents were much more feeble than the 
currents Varley had to deal with. Varley was probably dealing with very 
feeble currents for working long submarine lines—precisely the same 

i as that with which he was dealing. I* was the same order of 

ifficulty. 

. That being so, what is the difference between Varley’s tongue swinging 
against a rotating drum and your tongue in Fig. 8 swinging against a 
rotating drum ?—There is nothing so fat as the actua] construction of the 
drum itself and the contaot is concerned. 

Or the tongue ?—Or the tongue. 

Therefore, as regards the mechanical constraotion there is no differ ence 
between the two ?— No. 

And they were aimed at the same purpose ?—They might have been, 
but I am not certain ho was trying it for a relay for submarine cable work. 
In Witness's invention he would not get any current throagh without the 
condensers, and then there would be no risk of fusion. He would get no 
contact at all without the condensers. His invention was in making an 
improved contact for the relay іп placs of simply breaking the contact, as 
in Varley. 

Then you would have what I have called Varley as regards contaot 
between the tongue and the revolving drum 1— Yes, and I should have a 
useless arrangement, | 

Therefore, the element of invention in your claim1 would be the intro- 
duction of the condenser in connection with the mode of contact which 
Varley had already explained ! —Yes, but mine is a combination. In his 
case it was the relay contact lever that beat against the moving part. 

Mr. CRIPPS said he was going to suggest to his Lordship that the con- 
denser wa3 a very old businees. 

Cross-examination continued : Varley stated that when the line current 
was weak, to prevent burning at the relay contacts or to lessen it he 
introduced a condenser, but did he not use the condenser for the same 
purpose as Varley. Varley pointed out the use of a condenser for pre- 
venting fusion. There were a variety of means of applyiog condensers. 
One method could be to stop sparking at the contact or relay, but he did 
not use it for that purpose in his invention. | 

I say that Varley has in every respect the same as you have in olaim 1, 
for the same purpose, the same aims, and the same resalts?—I say he 
applied it to an entirely different purpose. 

What different purpose?—-He puts a condenser across the contact to 
suppress sparking ; I do it to make sparking rather than to suppress it. 

In a piece of apparatus what yon find in Varley is absolutely the same 
as what you find in your Fig. 8 !—Without the condenser. 

Putting the condenser in ?—I cannot say. 

. What difference do you suggest there could be between your Fig. 8 and 
Varley with the condenser ?—-If Varley had the rotating drum and the 
condenser the combination of the two would no doubt Le the same as my 
arrangement, but in any case he would be putting it there for a totally 
different purpose. 

Qaestioncd as to Delany (No. 8889, 1890), Witness said he could not 
88y whether it was usual at that date to use condensers where you had 
the p»larised relay and the contacts. 

Delany put the condenser there for the same purpose as Varley rotated 
the druw, to prevent the welding and the sticking together of the 
contacta ? — Witness said he did not do anything of the kind in his. He 
did not get & contact without the condenser, and he did not get 
sparking, and he did not get welding together of the contact. 
Delany’s was a different kind of contact, and, therefore, would have a 
different effect with the condenser. His condenser was an ordinary con- 
denser. There was novelty in having the tongue in contact with a 
moving surface. Delany vibrated his tongre over the surface of the 
plate. Witness did everything he could to prevent vibration being trans- 
mitted to his tongue. 

Your suggestion is that when ia Delany you have what wo say is a 
constant contact, you no longer have a moving rurface but merely a 
vibrating one ?—We have a vibrating surface and not a moving one. 

What is the difference in operation between a fixed drum or point of 
contact and a rotating drum in those cases where your pointer is in air 
and deflected so as to touch one contact or the other? You say there is 
no friction there to be overcome, that the rotation of the drum is not for 
the purpose of overcoming friction. What is it for 1 —If you pass a current 
through a butt contact with very feeble currents at the end of the cable, 
the contacts are very likely to make no contact at all—to pass no current. 
There is a film of oxide on the surface of the contact that prevents the 
current passing. It was found that by rotating the drum and short- 
circuiting that with the condenser the current pas: es. 

Lou constantly get fresh material. You insure contact with fresh 
material. That is exactly what Varley did ?— With the exception of the 
condenser, The condenser in 1899 represented one of the 1 in 
electricity—i.¢., capacity. Submarine cable engineers were well acquainted 
with capacity, and were using condensers constantly. His patent had 
reference to long submarine cables, as he had shown in the opening of 
his specification. He said that you must get a sufficiently high self. 
induction to carry out the purpose of his invention, Hy had olearly 
pointed out the function that the shunt must perform, that he had put 
high self-induction in his shunt for the purpose of forcing the quick 
changing currents to flow through his instrament. That wasasufficient 
direction to any electrician. The low resistance was for letting through 
what he called slow, irregular currents. His aim was to send the slow, 
irregular currents through the shunt and not through the signal, and 
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that the signal currents should be blocked as much as possible by the 
shunt. He had teen earth currents very irregular sometimes. h 
currents were not, however, the primary object of the shunt. 

Supposing, as regarded any cable in 1899, an electrician had been 
asked to make a shunt or magnetic coil of low resistance and high in. 
ductance, could he have done it without any special instructions ?—Yes, 
if you had told him what the shunt was to perform. 

Witness was then shown Williams’ “Manual of Telegrapby," p. 75, 
where the diagram, Fig. 28, shows a magnetic shunt with a closed circuit 
induction ooil, which witness said was to shunt the Post Office relay then 
in use—the receiving instrument on the land line, There was shown 
& receiving instrament shunted to a closed circuit induction coil. 

Mr. CRIPPS, in answer to his LORDSHIP, said the date of the publi. 
cation of Williams’s book was 1885. i 

What Williams calls these extra currents" are just the same as 
you call in your specification * slow and irregular currents,’ ?—I do not 
think so, I think he is speaking of retardation. One is the eleotro- 
static retardation of the line, and the other is the electro-magnetic retar- 
dation of the instrament itself. These are exactly opposite in phase to 
each other. 

Take Williams’ instrument used in a relay—is not that exactly the 
same fanction as you claim for your magnetic coil or shunt?—No. The 
instrument he is shunting with is a line or magnetic instrument—the 
Post Office relay. In the case of the cable relay we have no self-induo- 
tion practically in the coil to deal with, and, therefore, we do not require 
to have an extra current from the magnetic shunt to counteract the action 
of the receiving coil, because we have no self-induction in our relay coil, 
or practically none. 

Williams fully describes an electromagnetic shunt, and he describes it 
as curbing and rendering the signals sharper ?—Or counteracting the 
retarding action of the receiver. | | 

Taking that to be so for the moment, Would not the effect be to curb 
and render the signal sharp? Our ideas р! curbing are different. This 
curbs, if you like to say so, by putting thé reverse current through the in- 
strament, by sharpening the signals that way; my shunt sharpens the 
signals by separating the s‘ow from the quick. 

That you say is the distinction between what youdoand what Williams 
describes ?—I think a good distinction. Нз introduced into his shunt 
circuit varying resistance. Не always endeavoured to make it up to about 
80 ohms resistance. He got the induction wanted, or the magnetic shunt, 
and adjusted the resistauce to about 30 ohms by a little added resistance 
if necessary. 

Re-examined by Mr. BOUSFIELD : So far as regarded the redaction 
of frictiop, it really would not matter what you were moving—a plate 
un Jer a tongue or a tongue over a plate —so far as the relative movement 
was concerned. A good many people had worked on the problem of a 
means by which feeble currents shoald actuate a relay suffioiently to fit a 
good electrical contact in a relay circuit, and, 80 far as he knew, nobody 
had, down to 1899, succeeded. Ia his specification the contact he described 
was a steady, continuous contact. In Varley and the other specifications 
he found no suggestion that a condenser should be used for improving a 
weak contact, or any information, tc:entifio or otherwise, as to the 
effect of a condenser which would have led him to employ a condenser, 
for the purpose of improving the contacts in his Figs. 8, 9 and 94. The 
efficiency of a condenser a3 used in the combinations 8, 9 and 94 depended 
upon quite different principles, which made it useful for preventing 
sparking, 

Pur. FRAN K JACOB (examined by Mr, BOUSFIELD) said he had 
been at electrical work, particularly in connection with the manufacture 
and working of submarine cables, for some 83 years, and for 27 years hai 
been chief electrician and electrical adviser to Messrs. Siemens Bros. & Co., 
who had laid eight Atlantic cables. He superintendel most of the elec. 
trical part of all thosa cables. The question of the working of relays 
at the end of a long cable, before the date of Mr. Brown’s specification, 
was а matter that was greatly desired among telegraph engineers. He 
wrote the article on Submarine Telegraphy," in the last edition of the 
“ Encyclopedia Britannica," which was written earlier than 1900. Hs 
had no connection with Mr. Brown. . | 

This is only the general statement in your own words: A relay 
capable of working at the end of & long cable has been a desideratum. 
The difficulty experienced is that of securing a good electrical contact 
under the very slight pressure obtainable from an instrument excited by 
attenuated arrival currents.“ — Tes. 

Prior to Brown’s sp2cification hai the problem in your opinion been 
solved ? — No. 

Was there prior to Brown’s arrangement any practical arrangement by 
means of which a relay could have been worked at the end of a long sub. 
marine cable t—Not that I know of, and I know practically every relay. 

You know that many people (Delany aud others) had been at work at 
this prob'em 1 —Yes, but up to 1899 no one bad suc seeded in solving it. 
He considered Mr, Brown's a very practical so'ution—the only one now 
extant —of how to work a relay at the end of a long cable. 

Cross-examined by Mr. CRIPPS: They wanted s relay that would send 
any signals on. In his view it did not matter for relay and transmittin 
purposes whether you had block signals or reproduced the ripples an 

urves. А 

Mr. HERBERT TAYLOR (examined by Mr. BOUSFIELD) said his 
firm (Messrs. Clark, Forde and Taylor) had acted as consulting engineers 
since 1872 in telegraph cable matters, He had supervised the making 
and laying of altogether 140,000 miles of these cables. А 

With regard to the use of a relay, сап уоп tell me whether, prior to 
Brown's patent, anybody had succeeded in making a relay мао cou 
be used on long submarine cables with any efficiency or speed duy o. 20 
ordinary speed of the syph: n recorder on a moderately Іог ca | e ыгы k 
words a minute, Of course, the speed varied very much. A relay whio 
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reduced the speed of working to, say, 15 words a minute was not worth 
having. It "m necessary for a practical relay that they should get 
little or no diminution of speed in working. The use of Mr. Brown’s 
relay involved only a very slight diminution of speed. It was difficult to 
gay exactly, but their agreement with the companies was that the dimi- 
nution should not exceed 10 per cent. of the full recorder speed, and the 
working of Brown's relay was well within that margin. He became 
acquainted with Mr. Brown in 1898 and gave him facilities for experi- 
menting and working out the solution of the problem. It involved the 
expenditure of a large sum of money. It proved to be a practical solu- 
tion of the problem, which all other attempts to golve had failed. He 
bad read the book of specifications and he did not think there was anv- 
thing in any one of them that had much hope for the solution of this 

roblem. 

j Cross.examined by Mr. CRIPPS: None of the alleged prior specifica- 
tions were of any practical assistance. He could not say that the rotating 
surface of Varley had no practical bearing. He had never seen one of 
those relays working. І | 

Prof. C. VERNON BOYS said һе had gone carefully intozthe different 
points which had been suggested in the course of the case. Reading 
Brown's specification he would find no difücultyjin putting into practice 
any of the apparatus or portions of apparatus which were described in 
that specification. The drawings illustrated what the specification de- 
scribed. He did not see anything in the alleged anticipations that in his 
view was a practical working relay. He would not say that they would 
not work under certain conditions, because he did not know. None of 
them was made to work as Mr. Brown's was. Не had got Figs. 8,9 and 
9a in Brown's specification. So far as he regarded the pecking contact 
it was the same as Varley, Delany and Callender—that was to say that, if 
you took the condensers out of the drawing, the rotating drum and 
the pecking tongue, 80 far as they were shown in Brown's Figs. 8, 9 and 
Qa, were something old. At the date of the patent he could кау that, 
having made a large number of exceedingly and minutely delicate elec. 
trical experiments himself, he had known the difficulty of delicate con- 
tacts. Brown's invention was entirely new to him. He never heard of 
it until he read the specification. 

What ів new to you t—The shunting of a contact, which [is, as far as 
you] can tell from its construction, a smooth-running and continuous 
contact—that is to say, the point on a smooth polished silver drum. 
'That & condenser should do anything to that is entirely new to me. 

What is it which the condenser does in this case ?—It is rather difficult 
{о understand the theory of it precisely. The effect is this, that with 
the excessively feeble pressure which is available, the current may occa- 
sionally just pass a little, or may not, but there is no current that you 
can rely on; you cannot work the machine. But with this excessively 
feeble contact, if you short-circuit it, as shown in Figs. 8, 9 and 94, by 
means of the condenser, in some way which I say is new to me, the con- 
tact becomes apparently immediately good, continuous and effective. I 
do not say it really is continuous, but it appears to be continuous, good 
and effective. The whole point of the condensers was to make the con- 
tact, during its existence, effective. 

Was there any knowledge at all of that phenomena which is displayed 
by a condenser in combination with the sliding contact before the date 
of this specification ?—All І can say is that I knew nothing of it, and I 
had specially devoted myself to extremely delicate electrical experiments. 

Is there any hint of it in any of these specifications 1—It is not men- 
tioned. It was an extraordinarily clever thing to have found it out, and 
applying it to the case of the sliding contact. There was no invention 
in making a shunt, but the invention was in saying, I shall make a 
shunt which shall have these properties and do what has never been done 
before. The shunt as shown was an important element in the solution 
of the problem. It got rid, for insteno>, of the varying zero. There 
was great ingenuity in applying a magnetic shunt in the way Mr. 
Brown had done it, so as to get rid of the difficulty of the varying zero. 
There was also some intuition in using a magnetic coil in series with 
the receiving instrument for getting 1id of the jars and allowing a curb 
transmitter to be used. He had found nothing in literature which sug- 
gested a means of getting over the difficulty. 

Cross-examined by Mr. CRIPPS: A receiving condenser very largely 
reduced slow irregular currents. The condenser would diminish the 
earth current irregularities. One of the purposes of the receiving con- 
denser was to stop the slow and irregular current in the signal line. If 
you bad no condenser the magnetic shunt would perform a similar 
function, but it performed it better, as it did not have to send back what 
was done with to the other end of the cable. It let it out at the near end. 
The magnetic shunt of the coil enabled one to get rid more quickly of 
currents you wanted to get rid of. The use of a choking coil was per- 
fectly well known. The novelty shown by Brown was that the difficulty 
was overcome by the use of an instrument in a new way. 

_ Prof. JOHN PERRY said his attention had been directed to the de- 
sirability of getting a relay to work long cables, and Brown’s was the only 
attempt which was successful. There was nothing in the suggested 
anticipations which disclosed Brown's invention. In his opinion the 
directions which Brown gave for carrying out his invention were suffi- 
cient both as regarded the shunt and the relay. Delany used the con- 
denser to stop sparking, a very common use of condensera. 

. Cross-examined by Mr. CRIPPS: The Delany condenser would not, in 
fact, in operation bave exactly the same effect as the Brown condenser. 

Mr. BOUSFIELD: My Lord, that will be our case, except that as part 
of my 8 а ven кор to look at my instruments. 

r. : I would rather that were done i 
E ne after your Lordship has 
His LORDSHIP: Certainly. 


Mr. CRIPPS then opened the petitioner's case. He began by analysin 
the claim of Brown's specification. It was not, he said, а ea dora 


combination, including a condenser; it was a combination—Varley's 
combination, nothing more and nothing less. They found the tongue 
connected between the end of a relay circuit and adapted to be moved by 
the arrival signalling current, so as to make and break circuiting between 
itself and a moving surface. Not only had Varley a moving surface, he 
actually had the rotating dram, to which a good deal of reference had 
been made. They had to construe those claims and the specification on 
the basis that they were dealing with submarine cables, where they had 
feeble currents. There was no claim to a condenser. There was nothing 
more than a note that in Claim 1 the combination would not work according 
to Mr. Brown's views without a condenser. What he did say was: In 
the body of my specification I put a note which tells you and tells anyone 
else that my combination in Claim 1 will not work without there is a con. 
denser.” That was the effect of what was found on p. 8. | 

His LORDSHIP : Leave out of sight the question whether it is properly 
claimed or not. One man makes a machine having a tongue connected 
to one end of a relay cirouit, and adapted to be moved by the arrival 
signalling currents so as to make and break circuit between itself and а 
moving surface in the relay circuit in the way that Varley did, and it will 
not work; another man comes along and adds to that combination a eon. 
denser, and his combination will work. He might have a perfectly good 
patent for that—for the combination. | 

Mr. CRIPPS : It might be for a combination in the way your Lordship 
has put it. I should object to that on the premises there, because Varley 
was dealing with the same subject matter as Brown—viz., with sub. 
marine cables and feeble currents. Now, we have what is known as the 
Varley combination, or contact between the moving tongue and the 
rotating drum. Varley also shows the use of the condenser, so does 
Delany. The criticism against me is this, not that the combination 
would be new in the sense your Lordship has put to me, but the explana- 
tion of the effect of the condenser by Varley and Delany is different from 
the explanation which is given by Brown. That will not entitle Brown 
to bring in the condenser element in the way your Lordship is putting to 
me in order to found a good claim for a combination patent. 

His LORDSHIP : If that is во, Varley’s instrument would work in the 
same way as Brown's does ? 

Mr. CRIPPS : Certainly. 

His LORDSHIP: But it does not. 

Mr. CRIPPS contended that it did. What was now being done was nothing 
at all except what Varley bad published long ago; to say nothing of the 
fact that putting the condenser in, in any of these cases, was one of tho 
oldest electrical devices, known almost from the commencement of things. 
There is nothing more common in electrical devices than a condenser. - 

His LORDSHIP : If somebody bas done the same thing before there is 
an end of it. You say Varley has? 1 

Mr. CRIPPS: Yes. 16 ів not as though Varley is dealing with some 
other subject matter. 

His LORDSHIP : No, he was trying the same thing, more or less. 

Mr. CRIPPS: And for the same purposes. The learned counsel con- 
tinuing, said Varley came along and said that having already got the use 
of a condenser in the relay he made this alteration, that instead of having 
a fixed surface contact he had a moving surface contast. That was the 
only differerice—in the second one you had a moving contact, you 
relays with a condenser and a fixed contact ; you got to that point. Varley 
went a little further and substituted the moviog contact for the fixed con- 
tact. That did not allow anyone to come in and prevent anyone of the 
public using the condenser, the tongue and the moving contact. No oneco 
come in after that and prevent any member of the public using that com- 
bination under those circumstances. You had the old relay system with 
& condenser in it, and then Varley came along and substituted for & 
fixed surface a moving surface—that was the effect of it. That was the 
whole evolution, as it were, of what the patentee was claiming, if his 
suggestion cf a combination was right. All Varley was pretending to 
deal with in his second specification was the substitution of a moving for 
a fixed surface. That was all he claimed. At that date the use ofa 
condenser was well known, even if Varley had not shown it; but V arley 
did, in fact, show it, and said it was for the purpose of preventing what 
then would have been contact between a tongue and a fixed surface spark- 
ing ; andjhe went on, at a later stage, to say that instead of having а 
moving surface you had a rotating surface. Could anyone say that 300 
were Dot to use that rotating surface if you were using it with a condenser : 
What Varley said in his specification was“ My only invention is the rotating 
of the fixed surface; everything else is there. That was the whole point o 
his second specification. On that could another inventor come alongandssy, 
„Jou may use the condenser with your fixed surface, but you cannot use 
it with a rotating surface?” Whether Varley in disclosing that to the 
public gave what was a scientifically accurate description of а particular 
part or not did not matter in the least. If it could be said that Varley 
never contemplated these feeble currents in & submarine cable, and 
Brown was the first person to show that the relay with the condenser 
and the moving contact could be used for those feeble currents in 8 
submarine cable, that might have been invention, But that was impos- 
sible, nor was it claimed. Anyone could have come along and done what 
was usual—viz., shunted the contacts, the contacts of the polarised relay ; 
and anyone could have come along and shunted those by condensers 
In fact, Delany eaid it was the usual thing to do. Anyone who vino. 
to use, instead of the fixed contact, the moving contact of Varley, was, 0 
course, entitled to do so. Whether, in doing that, he thought he was 
getting rid of sparking, or that he was doing anything else, did not malt 
in the least. He was entitled to use the combination; he was entitled P 
use it in connection with the feeble current of a submarine cable, 11 
that made no possibility of subject matter as regarded Claim 1 at E 
It was an old purpose—viz,, the purpose of dealing with these lee 
currents in a submarine cable. The only possible conceivable difference 
was that there was a difference of idea between scientists АЗ 
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ihe effect of a particular combination. The learned counsel then 
referred at considerable length to Mr. Brown's several claims and to 
the alleged anticipations, and said the petitioner's case was that, in con- 
nection with the feeble currents of submarine telegraphy, no better con- 
tact had been shown or invented than the old contact, and, as regarded 
the receiving instrument, through a closed cireuit conduction coil, Mr. 
Brown seemed to entirely misapprehend the use of it and the effect of it; 
but, both as regarded the use and effect, they had it in Williams, the only 
adjustment in the two being for high inductance and moderate resistanco, 
which was a matter any electrician could carry out as he desired. 

Mr. JAMES SWINBURNE (examined by Mr. WALTER), said he had 
read the specifications of Brown and the other patentees who had been 
referred to. The use of a moving surface against which the tongue of 
a relay instrument could be arrested was not a novelty at the date of 
Brown’s patent. The idea of this tongue being in air and moved by the 
arriving signalling current and brought into contact with some moving 
part was old and well-known. It was known also apart from Varley. 
There was general common knowledge among engineers that a relay con- 
tact could be made by bringing a pointer against a rotating cylinder. In 
Brown's Figs. 8, 9 and 94 he wanted the relay tongue to be free, to move 
easily from one position to the other, because it was worked by very 
small forces, and when it came to the place at which it was to 
make contact, if it came against a fixed contact it would need more 
force than was available to make a decent contact; therefore, by 
bringing it against the rabbing contact you could get the contact 
more easily. The purpose for which that was in the specification 
was simply to make а relay work by very small forces, such as 
the receiving current of a cable, using that very delicate current to 
move the contact and work a relay in the local circuit. Let them 
assume that he put two wires against one another, two wires without any 
metallic contact, completing an electric circuit, and that he ran the two 
wires together making good contact. He found nowhere in plaintiffs’ 
specification any purpose differing in its electrical operation from that 
which takes place when rubbing one wire over another. He did not find 
in the specification any instructions as to the use of any particular type 
of condenser to shunt a contact. There was no need, because you simply 
put on any condenser. In Figs. 8, 9 and 94 the condenser acted as a 
reservoir and broke down films due to condenser action, and it also pre- 
vented the spark due to the continuation of the current when the contact 
began to leave if there was any self-induction in the circuit, as there was, 
due to the relay. Sparking was a thing that called the attention of the 
telegraph engineer to the need for condensers. Varley’s patent 3,458 of 
1862 related to currents received on a submarine cable, and Varley's 1867 
of 1866 related to relay work either for working an instrument such as a 
Morse printer or for retransmitting. He found no information 
jn Brown's specification as contained in Figs. 8, 9 and 94, 
leaving out of consideration the condenser, more than was described in 
Varley. After the disclosure in Varley's 3,059 of 1856 there was, in his 
view, no invention in shunting rotating contacts as opposed to fixed con- 
tacts. The use of a condenser for preventing sparking was a well-known 
device long before that. The condenser, by the advent of Mr. Brown's 
‘use of it, had gained no new physical operation. The physical or elec- 
trical action of the condenser was the same in 1856 as now. Varley had 
a magnetic shunt corresponding to Brown's magnetic shunt, and he had 
what corresponded to Brown's two coils on the recorder ; but, instead 
of working the second coil on the recorder by means of an artificial 
arrangement which gave the correcting effect, he used the current that 
was going through his self-indaction coil to do that. The result was, 
that he made it serve a double purpose. Au instrument arranged as 
Varley’s was performed every function that was performed by Brown’s— 
with his sorrestihig coil as well. Slow and irregular currents had no effect 
in the device of Varley upon the receiving instrument. The slowcurrent in 
Varley finally balanced itself, and you had what would correspond in Brown 
to having the earth current going through both coils in opposite directions. 

Will you tell us what was the knowledge of electricians as 
regards the interchangeability of capacities, condensers and shunts ?— 
You have to divide electricians roughly into three classes. If you take 
the cable people, you have those who, at least in modern times, are always 
working with capacities, and (I do not say it disrespectfally) did not 
know much about self-induction. They were not familiar with it. As 
Mr. Brown said, they objected to have an iron thing iu their circuit. 
The cable people were people who knew about capacity. When you 
come to the electric light engineer, he is always familiar with self- 
induction, and has very little experience or olear-headed knowledge, if I 
may say so, of capacity. When you come to the mathematical 
electrician, you have a man equally familiar in the particular aspect of 
both. A well.informed all.round electrician would know that in nearly 
all cases you can change a capacity or self-induction—that what you can 
do with capacity you can generally do with self-induction, and vice versa. 

A well-informed engineer knows the two are interchangeable?—Broadly. 

For any of the purposes for which we find shunts suggested in Brown's 
specifications, do you find them within the class for which the well-trained 
electrician would know them to be interchangeable ?—I think so. 

What would be the effect on a cable say from 500 to 1,000 miles in 
length of shunting the receiving instrament with an electro-magnetic 
shunt ?—As far as the recorder goes it would be absolutely the same as 
capacity and resistance in series. If you get self-induction with no 
resistance it would be the same as capacity in series. 

What effect should you expect that to have upon the character of the 
received signals ?—It would have the same effect as a capacity put in 
series—that is to say, it would give definition at the end of the signals. 
In his view there was no “invention” in a competent electrician add. 
ing self-induetion to the circuit. | 

Cross-examined by Mr. BOUSFIELD: Varley was working on auto- 
matic retransmission before 1899. Nobody achieved practical suocess 
before 1899. He accounted for that by reason of ,the fact that cable 
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electricians had not learned things which they might have learned had 
they gone to the mathematicians and to the other branch of the electrical 
profession. It took the cable people a tremendous time before they knew 
that self-induction helped the signal through, although it had been thought 
out mathematically, and it took the cable people 10 years to realise that the 
duplex system was possible. A cable engineer invented the duplex system. 
Lord Kelvin Invented the siphon recorder with which cable electricians 
worked. He did not for a moment say that cable electricians were not able 
men. Delany did not achieve success. He thought it was because he 
used reversed signals. Dr. Muirhead and his firm had robably made a 
great part of the cable apparatus for the whole world, ant had been in the 
forefront in cable matters for about 80 years. Of course the problem of 
retransmitting must have been present to the mind of Dr. Muirhead. Dr. 
Muirhead was working at the question of punching, and the difliculty was 
the punching mechanism in a relay, In cable installations the condensers 
alone did not, in fact, get rid of the varying zero. With a condenser per- 
fectly adjusted for the purpose the mean current would be zero, and the 
path of the zero would bea straight line approximately. Nodoubt the varia- 
tion of the zero was one of the difficulties that had to be overcome in the 
automatic retransmission of cable signals, Dr. Muirhead realised the diffi. 
culty. Delany dealt with the difficulty of the wandering zero by sending a 
current in alternate directions and of different lengths. He agreed that 
the method proposed by Mr. Brown of dealing with such stray currents 
as there might be by means of a magnetic shunt would deal with it. His 
shunt was one way of doing it. 

Had anybody ever proposed before to straighten the zero in Mr. Brown’s 
way by means of а magnetic shunt 1—In terms, certainly not. The cable 
engineers made their condensers too big. If they had made their con. 
densers exactly the appropriate size there would not be the action which 
was described. He suggested that they made them larger with the idea 
that they could get the signal through with less battery power. 

Are you prepared to say, without having seen any alternative relay 
system worked out, that, having regard to the practical conditions, 
Mr. Brown has not, in this case, shown the best way of doing it ?.—1 
could not say he has not. That is an impossible question. I have no 
doubt there are better ways of doing it, but they are not known yet, 

His LORDSHIP: You meant to say the best known way ” ? 

Mr. BOUSFIELD : Yes, my Lord. 

WITNESS ; It is the only way in use, and therefore, in that sense, it 
is the only way known, and there is nothing to compare it with. 

It is still the only way known? —The only way used. 

, Do not you know that Dr. Muirhead's rival system was actually tried 
at about the same time as Brown's, and Brown's was the one selected? 
No, I do not know that. A fair summary of what he had said with 
reference to the action of the condenser in Figs. 8, 9 and 94 was this : 
Condensers were known to diminish sparking; sparking called the atten- 
tion of the telegraph engineer to the need of condensers ; anda telegraph 
engineer, therefore, with that apparatus would have put iu a condenser 
to prevent that sparking, and then it would have done the other thing. He 
had never heard of & Varley relay in conneotion with the rotating contaot in 
the specification in question being made. They did not, in fact, use conden- 
sers on Callender's apparatus, and these were not described in his specifica- 
tion. In Delany's patent 3,839 of 1890 the condenser was really put there 
to short-circuit the relay. More, they had gota vibratingcontact. It was 
pulled down on the surface by the action of the magnet. Delany's would 
not work so as to satisfy the practical conditions of & cable. Now they 
had [got Brown's, it would not work so well as Brown’s; but if Brown's 
had not been there it might. He thought Delany's system of signalling : 
was too slow. Delany's 510,005 was different from Brown's in that the 
relative motion was to and fro instead of being continuous in one 
direction. In Williams the system of proportioning was to make the 
resistance equal to that of the relay and the self-induction rather greater. 
That differed very widely in degree from Brown, because the time-con- 
stant of Williams would be far too small. Any such system of propor- 
tioning would be fatal to the action of Brown's magnetic shunt. On 
working with a recorder it would be absurd. In the coils shown by Lodge 
there was no iron at all. 

Prof. 8. P. THOMPSON followed, and this witness’s evidence con- 
cluded the petitioners’ case. 

Sir Robert Finlay proceeded to sum up on behalf of the petitioners, 
and was followed by Mr. Bousfield on behalf of the respondents. 

His Lordship then intimated that judgment would be reserved, 

We shall continue the report of the caso in our next issue. 


Agincourt Steamship Co. (Ltd.) v. Eastern Extension Austral- 
asia & China Telegraph Co. (Ltd.) and Great Northern 


Telegraph Co. (Ltd.) 


In the King’s Bench Division (London) on Thursday last, the trial 
was heard of certain points of law in an action brought by plain- 
tiffs in a claim for damages. Plaintiffs are owners of the steam. 
ship *' Agincourt,” and defendants are owners of submarine telegraph 
cables laying across the bed of the Yang-tsze-kiang river, near 
Woosung, in China. On Aug. 31, 1905, the “ Agincourt,” on & 
voyage from Shanghai to San Francisco, via Japan, in charge of 
a licensed pilot, anchored in the river, and next morning weighed 
anchor and the vessel proceeded up the river to safer anchorage. The 
starboard and port anchor were dropped. Two days subsequently ae 
port anchor was weighed, bat was found to be foul of a telegraph 2 S 
It was let go and the starboard anchor hove up, and this also was 1 15 
to be foul of a telegraph cable, The cables were, plaintiffs alleged, the 
property of defendants jointly or separately. With a view to 165 га 
vation of defendants’ cables, in the event of their being fouled by x 
anchors of vessels, defendants issued a notice, agreeing to e 
owners of vessels (excepting houseboats, launches, and similar small craft 
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f anchors, chains, &o., in the terms of the Submarine Telegraph 
rers schedule art, VII., according to which owners of vessels whocan 
prove that they bave sacrificed an anchor, &c., in order to avoid injuring 
a submarine cable, shall receive compensation from the owner of the 
cable. It appeared from a statement of the captain of.the “ Agincourt. 
that when it was found that the port anchor was foul of a telegraph cable 
he would have cut it, but the pilot on board said he must slip the anchor 
and chain, and they would be fully reimbursed for any loss or delay 
caused through slipping their anchors and chains to save damage to the 
cables. The anchors were accordingly slipped. It was taken for the pur- 
pore of the discussion that one of the anchors had fouled an abandoned 
cable belonging to the first defendante. In consequence of the loss of the 
anchors it was alleged that the ‘‘ Agincourt " was delayed eight days at 
Shanghai, for which damages were claimed, also for cost of extra coal and 
other expenses incurred to save cancelling date at Portland under a charter- 
party, &c. The total claim was for £2,084. 2 

Mr. PICKFORD, K.C., and Mr. W. NORMAN RAEBURN, for plaintiffs, 
contended that the notice issued by the companies was a joint offer to 
pay for Joss occasioned by the sacrifice of an anchor which had fouled a 
telegraph cable, and was not limited to the actual cost of the anchor. 

Mr, J. A. HAMILTON, K.C., Mr. BAILHACHE, aud Mr. WOLFE 
BARRY, for the Eastern Extension Co., submitted that there was 
no contract, as the offer which the captain accepted was that made by 
the pilot, which was not the offer made by the defendants. Inany event, 
there ‘could be no liability on defendants in respect of an abandoned 
telegraph cable. The notice most be construed as referring only to а 
live cable. Further, the liability, if any, was only for loss of materials 
and not for consequential damage. 

Mr. SCRUTTON, K. C., and Mr. F. D. MACKINNON, for the Great 
Northern Co., also contended that the liability must be limited to actual 
loss of materials. um 

Mr. Justice BRAY, in giving judgment, said he would give judgment 
on the points of law raised. The claim was based on an alleged joint 
contract. It was first necessary to ree if there was a contract. In 
his opinion the effect of the discussion which took place between 
the pilot and the captain was an intimation by the pilot that 
the companies had made certain offers to masters who were in 
the position of possibly doing injury to one of their cables, 
and the pilot no doubt stated what he belicved that offer was. 
In his (the Judge’s) opinion, if the offer was overstated, he should 
construe the acceptance as an acceptance of the real offer that 
had been made. Therefore, in bis view, there was a contract—a con- 
tract by the captain to accept the real offer, whatever that might be. 
He considered the offer was by each of the two defendant companies 
that, if an anchor fouled a cable of either company, that particular 
company would pay compeneation for the loss of the anchor. It was 
not à joint offer. Another point was that the notice applied only to 
live and not to abandoned cable. He could not accept that contention. 


Then, as to the measure of damage. Looking at the words used in the 


notice, he thought they meant that the companies would pay com- 
peneation for the damage sustained. The companies, in effect, said they 
would give such compensation as, by the Convention, owners of cables 
had agreed to give. He found that plaintiffs werc entitled to recover 
from the owner, even cf an abandoned cable, the damage which 
naturally flowed from the loes of the anchor which had fouled the cable. 
The тај of the questions of fact would be adjourned and the costs 
reserved. 


Tyler v. Power Plant Co. 


In the Lord Mayor's Court (London), last week, before the Common 
Berjeant (Sir F. A. Bosanquet, K. C.), plaintiffs sued for damages (£122 
16s. 9d.) for breach of contract to supply a turbine pump, an electric 
motor switchboard and starter for an electrically operated lift, "There 
was delay in delivery, and when delivered it was alleged that the machinery 
would not work. Defendants denied that there was any breach, and 
counterclaimed for the machinery supplied. Counsel for plaintiffs said 
tbat complaints were made to the defendants, and alterations were effected 
from time to time, but the lift remained unsatisfactory. Hventually de- 
fendants arranged to remove the machinery and experiment with it. The 
company subsequently said they had succeeded in making the machinery 
work under somewhat different circumstances, but plaintiffs replied that 
they could only pass it upon its working on the conditions existing at 
St. Leonards. The hotel eventually refused to receive back the 
machinery, and placed the order elsewhere. 

The COMMON SERJEANT raid he saw no unswer to the action, and 
gave judgment for plaintiffs for £119 16s, 9d. on the claim and also on the 
counterclaim, except as to a portion which was admitted. 

— —-— 


Laurie, Lazarus & Benjamin v. Burns. 


In the City of London Court yesterday, before Judge Rentoul, K. C., 
plaintiffs sued for £18, 188. 8d., balance of account, amountiog to £571, 
for fitting up an electrical installation, It was stated that defendant was 
giving various electrical exhibitions in London and had a very brilliant 

isplay of electric light. He gave plaintiffs a contract on the American 
principle—to instal the electric light and to pay them the bare cost of 
labour and materials and a commission of 10 per cent. for themselves, 
This plaintiffs agreed to divide with Engel & Co. (their sub-contractors) 
the firm who did the work. Defendants had paid £571, and plaintiffs 
had had their commission out of this; but defendant refused to pay the 
amount now claimed for the services of a competent electrician for some 
weeks, on the ground that his own manager was quite able to attend to 
anything requiring immediate adjustment. 

Judgment for plaintiffs, with coste, 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND PILLED. 


Experienced syphon-recorder clerks are required. Applications 
to Mr. E. Raymond-Barker, India Rubber, Gutta Percha & Tele. 
graph Works, Silvertown, London, E. See an advertisement. 


An assistant lecturer in physics and electrical engineering is re. 
quired at Battersea Eo beeen (London, S. W.), commencing 
salary £180. Particulars from the secretary. See an advertisment, 

The Harris Professorship of Physics at Dundee University College 


will be vacant on April 1. Applications to the Secretary and 
Registrar by March 9. 


Mr. J. Eustace, deputy engineer to West Ham electrical under- 
taking, has been appointed engineer and manager of the Chelmsford 
Electric Lighting Co. | i 

Mr. Masters, resident engineer at West Ham electricity works, is 
to be promo'ed to the position of senior assistant at a salary of 
£200 per annum. Mr. Gilbert, mains assistant, is to be promoted 
to the position of mains engineer (vice Mr. Hunt, resigned) at £150 
per annum, increasing to £175 in six months. 

Mr. V. A. Н. McCowen is leaving Belfast at the end of this 
montb, and Mr. T. W. Bloxam, chief assistant, has been placed in 
charge of the Corporation elec'ricity department temporarily. 

Mr. J. McDonnel!, chief irspec'or for the past three sears of 
Birmingham .Corpora'ion Tramways, has been appointed trafi: 
sup?r:ntendent, a; а selary of £200, rising by annual incrementa of 
£25 to £250 per annum. 

Erith Council have appointed Mr. V. H. Lowry as shift engineer, 


BDUOATIONAL NOTIOBS. 


South African College, Cape Town.—The courses of instruc- 
tion in civil, electrical, mechanical and mining engineering and sur- 
veying given in the School of Eagineering of this College began on 
Wednesday, Feb. 20. The College buildings contain spacious and 
well-equipped electrical, civil and mechanical engineering labora- 
tories, workshops, drawing office, library and lecture theatres. Par. 
ticulars of the courses, scholarships and entrance examinations in 
engineering may be obtained from the registrar (Mr. J. W. Millar, 
M A.) See also an advertisement. 


Merchant Venturers' Technical College (Bristol), —Sinee the 
disastrous fire which partially destroyed the main building of this 
college in October, a committee has had under consideration the 
course which it should recommend the Guild to adopt, апда report 
has been submitted advising the retention of the present site, which 
is conveniently located in a central position. At a general meeting 
held on Friday last the report was unanimously adopted, and steps 
will, therefore, be taken to at once replace the various laboratories, 
workshops, lecture theatres, &c. In framing plans for rebuilding. 
the Merchant Venturers will bear in mind the possibility that at 
some future period the college may be called upon to take its proper 
part in the formation of the proposed University of Bristol. 


Aberdeen.—The Council have resolved “ that in future no struc- 
tural work be carried out in connection with the tramways depart- 
ment by the electrical department without the sanction of the 
Tramways committee,” 


Acton.—The salary of the electrical engineer (Mr. J. M. Blair) 
has been increased to £260, rising by annual increments of £30 to 
me The salaries of other members of the staff have also been 
raised. 


Bath.—At a special meeting of the Town Council on Tuesday it 
was decided to adopt the recommendation of the Electric Light 
Committee to sell the municipal electricity undertaking to a syndi- 
cate, promoted by Mr. E. Schenk. D 

The chairman of the committee (Mr. Harr), in moving the adoption ol 
the recommendation, said Bath was the first city in the United Kingdom 
that had taken a step of that kind. It was only reasonable io suppose 
that there were corporations which had electrical undertakings which 
would regard with some interest the decision of the Council ia order to 
see what were the reasons that had actuated them in deciding to patt 
with their undertaking. There were a great many people who held the 
opinion that the Bath electrical undertaking had never been а пол 
and never would be, and that for that reason it should be disposed of. He 
believed an adequate supply of electrical energy at moderate n 
would be so essential to the welfare of the city in years to came the 
he could quite conceive circumstances under which it would be deine 
to retain the ownership, even if it did entail an annual charge on h 
rates, rather than they should prejudice the continuation of that вор) 
by handing it over to а company. It was much to be deplored that the 
whole argument in favour of selling had been based on profit те 
loss. They made the recommendation because they believed the under- 
taking would be more successful under a company. The only Pin- 
ciple which justified the Corporation in acquiring and in paneer ты 
to run an electrical undertaking was the belief that it was & comm uy 
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for which there would be an inereasing demand, and that they were 
In a position to supply that demand better and cheaper than a company. 
There were local considerations in their case which convinced them that 
a company, especially the partioular company which was purchasing, 
having the powers it had, would be in a position to supply current at а 
cheaper rate sooner than the Corporation. It had been pretty generally 
known that there was a demand amongst people who came to take up 
their residence in Bath for modern houses at a good rental. It was a 
demand which could not be supplied in the oity, but could be in the 
suburbs, Those would-be residents were just the people who desired 
electricity. Although the Corporation might acquire powers for extend- 
ing their area, they were in the position that whilst every yard they took 
their cables beyond their borders led them a yard nearer nowhere, while 
every yard taken by the company over its extensive area was a yard 
nearer linking up their circuits and connections, and, therefore, it was 
‘advantageous to them. He wished to dissociate himself altogether from 
the gloomy forecast which had appeared supposing they retained the 
ownership of the undertaking. The undertaking remained theirs until 
the transaction was completed, i.e., until £160,000 was paid into the coffers 
of the Corporation. They recognised that the years to come would be 
years of great difficulty in regard to the undertaking, but the considera. 
tion which had had very great weight with the sub-committee was 
the attitude of the public towards the undertakin;. During the 
ten years they had had the undertaking they had reduced the charge 
for current for lighting from 6d. to 6d. per unit, with a fur- 
ther reduction in the way of discounts, which in cases brought it 
down to 4d. They had reduced the charge for power from 24d. to 12d., 
with a sliding scale bringing it down to 1d. Those benefits were secured 
for the future, Finally, if they parted with the undertaking on the terms 
proposed, they would go out, after ten years with a net profit to the 
Corporation of batween £40,000 and £50,000. 

Mr. Jons opposed, and asked the Council to take further time before 
deciding to enter into the agreement. 

The report was carried by 41 votes to 2. 


Bexhill.—Extensions of the plant at the electricity works have 
been authorised. These extensions, which are to be carried out 
under the supervision of the borough electrical engineer (Mr. W. T. 
Le Feuvre), are estimated to cost £5,700. 


Birmingham.—Tho Electric Supply committee recommend that 
the salory of the city electrical engineer (Mr. R. A. Chattock) be 
increased from £1,000 to £1,200 per year. 

The committee also recommend that application be made for 
sanction to borrow £80,0(0 further for the extension of the electricity 
undertaking. 


Carmarthen.— The Council having discussed Messrs. Medhurat 
& Lloyd's report on electricity supply, have adopted a resolution to 
light the town by electricity, provided a suitable scheme can be pre- 
sented. A committee has been appointed to visit Penarth to inspect 
the Tantalum lamps in use there. 


Debating Club.—We have received a copy of the rules relating 
to the debating club which has been formed by the staff and 
employés of A. Reyrolle & Co. (Ltd.), Hebburn-on-Tyne. The first 
meeting was held on Feb. 21. Mr. F. Coates read a very instruc- 
tive paper on “ Current Transformers," after which a discussion on 
the various points ensued. The President for the 1907 session is 
Mr. A. Reyrolle, Mr. F. Coates is vice-president, Mr. C. G. Rattray, 
secretary, and Mr. W. Harriman, treasurer. 

The object of the club is to increase the knowledge of the members and 
to help them in expressing their thoughts. All employés of A. Reyrolle 
& Co. are eligible to become members, and will pay a subscription of 
2s. 6d. per year and a 3d. fine for each lecture not attended. The sub- 
ject of the lectures shall be either scientific or electrical or meshanical 
engineering or the biography of some great scientist, but the committee 
may consider other subjects. The committee has the right to allow each 
lecturer a certain sum (not exceeding 10a.) for expenses in the preparation 
of his lecture, and at the end of each session the committee will award a 
prize value £1 for the best lecture given by an ordinary member. The 
committee may appoint a lcoture to be given by a stranger to the club. 


Devonport Naval Ordnance Depot.—The electric lighting 
and power installation at this depot has been completed. The 
generating plant was supplied by the Lancashire Dynamo & Motor 
Co. (Lancashire dynamos and Willens engines) ; the main cable", 
junction boxes, &c., by W. T. Henley's Telegraph Works Co.; and 
the wiring work and incandescent lighting by Corse & Co., 
Plymouth. 

It has been decided to use electric cranes at the pierheads, and plans 
and estimates for electric motors and gear have been approved by the 
Admiralty. The plans provide for the retention of the existing cranes, 
which are of comparatively recent design, with the addition of platforms 
and gearing to adapt them for the attachment of the hoisting end 
traversing mo‘ore. Each crane is being provided with two electric 
motors, 10 н.р. for hoisting and 5 н.р. for rotary traversing. 


Dundee. —Mr. John F. C. Snell bas sent in his report on the 
question of the development of the electricity undertaking. 

The report supports the views of the city electrical engineer (Mr. H. 
Richardson). Mr. Snell states that the whole of the plant at the present 
station has been required to meet the demand for existing consumers, 
and during last winter was actually overloaded. There is evidence of 
mistakes having been made in past years in the design of the station and 
if lack of superyision or proper maintenance, 


Much reconstruction bas, 
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therefore, beon necessary and has involved an expenditure from revenue 

of £18,621 during the last three years. That the excellent costs of 

production, partioularly the coal item, have been obtained under 

such peculiarly disadvantageous eurroundings is a great tribute to 

the engineering ekill and administrative capacity of the prerent 

electrical engineer and his staff. А considerable concentration of 

power at Dudhope Crescent-road, because of the increased volume 

of vapour in condensation, would become a real nuisance to sur- 

rounding property. Mr. Snell next deals with the question of whether 

the present low-tension 400-volt 3-wire system should be continued, or if 

future transmission should be by high-tension 3-phase current. It is 

(reports Mr. Snell) an economic impossibility to supply the Maryfield and 

Lochee districts with the present system. Difficulty was already exper- 

ienced in maintaining the pressure in the West Park area and that could 
only be met (in a low-tension system) by large expenditure on copper. 

The same remark would presently apply to the eastern end of the city when 
extended, and more во because shipyards and works are more likely to be 
erected along the frontage and alongside the railway. The tramways had 
to deal with long and severe gradients, and, with the pre:ent method of 
distribution, must suffer from loss of pressure at times. A transmission 
by high-pressure to local gub-stations and a supply from thence to the 
tramways would be more economical, and give moresatisfactory results. On 
all points, therefore, and without exception, Mr. Snell considers the case is 
clear for the adoption of high-pressure for all future transmission. Tomeet 
the future demanda of the city from one station by low-pressure was econo- 
mically impossible ; the three-phase high-tension system would be much 
more flexible, and enable any partof thecity to be reached, and would permit 
of ar connection at minimum cost of even the most outlying factories. 
He, therefore, unhesitatingly recommended the adoption of the high- 
tension system. Mr. Snell then states :—'' It is at present beyond reason- 
able expectation that mills will take the whole of their power from 
an outside supply. I do not think a public supply at present can gener- 
ally compete with them for the whole supply. But I am assured that 
certain machines and auxiliaries in those mills would be connected if a 
reasonable tariff were offered ; also that millowners will and do require 
such a supply. This demand amounts to about 10 per cent. of the whole 
power installed in each mill. There are 73 works now, in addition to the 

mills, having less than 50 н.р. in each of them. Such are practically sure 
to purchase from an outside supply. The shipyards would certainly 
become consumers. Therefore, once the Council is in a position to 
supply, I feel confident, after a careful and impartial survey, that there 
is a demand for power which, within the next five years, may reach over 
5,000 m.r. connected. I believe this figure is too small an estimate and 
not sanguine enough." The merits af the alternative schemes are next 
dealt with—viz., (1) an extension at Dudhope-oreacent ; (2) a new station 
at Stannergate, retaining Dudhope crescent plant for winter demand ; and 
(3) a larger station at Stannergate. Following is a summary of capital 
cost, expenses, revenue, &c., of the three schemes :— 


(1) (2) (8) 


New capital expenditure .... £75,618 £93,358 .. £119,633 
Total capital expended ...... 253,412 971,152 280,592 
Estimated working expenses. 22,478 20,701 .. 19,862 
Estimated revenuln 42,940 42,940 .. 42,040 
Gross surplus ........... . . 20,462 22,146 23.078 
Net balanee : 4,622 5,199 5,542 


While the capital involve in conetructing the new Stannergate station 
is £17,740 more than in extending Dudhope-crescent, the saving in 
working expenses at Stanuergate represented a larger amount than the 
annual charges on the increased capital outlay. It was obvious, there- 
fore, that the larger the output became the greater would be the economy 
at Stannergate compared with Dudhope-crescent. Mr. Snell concludes 
that Stannergate station should be proceeded with at once, and that 
Dudhope-crescent should not be further extended, because (a) this shows 
a greater economy and sounder financial result ; (5) it removes the pos- 
sibility of nuisance from vapours given off by a concentration of cooling 
towers at Dudhope-crescent ; (c) it removes the present hazard arising 
from no coal storage at Dudhope-orescent; (d) the new station can be 
extended at a more moderate cost per kilowatt or horse-power installed— 
an important factor when it is remembered that low capital cost is a 
sine qua non in the satisfactory development of electricity supply, and 
adequate space for high pressure switch gear, proper coal storage, &c., 
can be obtained at Stannergate, and cannot be obtained at Dudhope- 


crescent, 

Mr. Snell considers the proposal to utilise the adjoining car sheds for 
an extension to the present generating station as unsound, and recom- 
mends, subject to a more careful survey, the Stannergate site as against 
the King William Dock site, When the Stannergate and sub-stations 
are constructed the following table will represent a sound and equitable 
scale of charges for power users :— 

15% load factor, 1-24. per unit, 0:914, per E.H.P. hour. 
J ” 0 8d. » ‚784. ” 
0-84d. " 0.63d. is 
8096 » 0:75d. j 0:57d. » 


The Electricity committee have di:cussed the report at great length, 
and are unanimously of opinion that something will require to p 
done to meet the growing electrical requirements of the city. Of : e 
possible sites the |Stannergate was thought to розвеғв rg grea s 
advantage. Convener Don submitted for the approval o 1 e mast 
ing a considerable modification of Mr. Snell's second 80 me: е 
proposed that they should proceed with the ereotion of a new в on 
at Stannergate, but that instead of introducing all the plant speci ^ 
in the expenditure of £93,358, they should instal w zn was su Г 
cient to meet the known requirements of the city. As | e запар 
inereased the extension of the plant could be accomplished gradually, 
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and in that way the capital expenditure would be met by the enlarged 
revenue. The cost of the revised scheme would be about £50,000, and 
it was pointed out that the sum necessary to extend the present station 
in Dudhope-crescent-road (if it were decided that that would meet the 
case) would be between £30,000 and £40,000, while such extension would 
only suffice for a few years. "The committee decided to lay the modified 
scheme before the Council, and, with Lord Provost Longair, Treasurer 
Urquhart, and Bailie Melville added to their number, to approach the 
Harbour Trustees on the subject of a site at Stannergate. 


Edinburgh.—On Friday last the Electric Lighting committee 
had before them a report of a joint sub-committee on the capital 
and revenue charges of the electricity department. 

The sub- committee reported that, having examined the accounts of the 
undertaking as regarded the distinction between capital and revenue 
charges, they were satisfied that hitherto the apportionment between 
capital and revenue had been strietly made. Considering, however, the 
flourishing condition of the undertaking, and with a view to placing it on 
an even sounder basis, they had decided that the time had arrived when 
it was safe and expedient that certain items which could properly be 
regarded as capital charges should be paid yearly out of revenue. The 
changes which were made optional by this decision were not so general or 
on so large a scale as to make any large difference in the profits shown at 
the end of the year. Unless in extraordinary circumstances, the whole 
salaries of the permanent staff will in future be debited to revenue, 
whereas hitherto salaries had been apportioned as between capital and 
revenue. In the accounts of the undertaking there will in future be a 
special heading showing tbe items strictly chargeable to capital but 
debited to revenue, and the proportion of salaries which would formerly 
have been charged to cipita). Minor items in connection with extension 
work will be charged to revenue. 


Exhibitions.—In connection with the opening of the North 
Metropolitan Electrical Power Distribution Co.’s sub-station at 
Enfield an exhibition of electrical apparatus and fittings was held 
at the sub-station in Ladysmith-road last week. 

Prominent amongst the exhibits was the stand of the Edison and Swan 
Company, which occupied the centre of the building, and which proved 
a great attraction. The firm showed a large variety of electrical apparatus 
and appliances, and the fact that the extensive factory of the company 
was in the immediate vicinity (at; Ponder's End) no doubt added to the 
interest shown by the crowds of visitors during the exhibition. Fancy 
fittings, radiatore, cooking appliances, fans, instruments, fuseboards, 
switches, and a number of small accessories suitable for house lighting 
were displayed in infinite variety. Of course, the various types of the 
famous Royal Ediswan " lamp were in evidence, as was a large display 
of the materials used in the manufacture of the lamps and their paris at 
various stages. The Telautograph proved a great centre of attraction. 
Berry, Skinner & Co. had an exhibit of electric fans, heating and cook. 
ing apparatus, tantalum and carbon incandeszent lamps, arc lamps, 
cigar lighters, &c. The Gilbert Arc: Lamp Co. supplied five flame arcs for 
lighting the outside of the sub-station where the exhibition was held, two 
ctandard flame arcs in the station, and had a stand with a varied assort- 
ment of small and large enclosed aro lamps. The Phoenix Electric 
Heating Co. had & good exhibit of radiators of various patterns, and 
cooking apparatus, including saucepans, frypans, hot plates, &c. The 
Imperial Lighting Co. had a show of sign lamps, and the North Metro- 
politan Electrical Power Distribution Co. a stand fitted to illustrate the 
method of wiring consumers’ prem' 82. 

The first International Commercial Vehicle and Motor Boat 
Exhibition will be held at Olympia from March 7 to 16 inelusive. 
The exhibition is organised by the Society of Motor Manufacturers 
and Traders in connection with the Automobile Club of Great 
prc and Ireland. 

At the motor car show in Waverley Market, Edinburgh, Worsno 
& Co. (Halifax) exhibit new electric side and tail lupe and lo. 
tric steering pillar lamps, and Win. Barton & Sons (Edinburgh) 
show a portable electric drill, which can be attached by & flexible 
wire to a wall plug or lampholder, a new accumulator for stationary 
or traction purposes, accumulators for medical uses, ignition coils, 
sparking plugs, &c. 

с аш (London).—The joint Finance, Electric Lighting and 

Sed and karliamentary committee report that it is advisable that 
the consulting engineer (Mr. R. Hammond) should complete the 
supervision of the extension of the electricity works in hand, and 
they have Prepared a supplementary agreement with Mr. R. 
Hammond providing for the termination of the agreement of 
March 1, 1899, except as to the:e extensions. 


Hull.—The Corporation have decided to apply £15,000 out of the 


tramway profits to relief of rates, equal to a reduction of 2d. in the £ 
Isle of Wight.—A committee recommend the I i 

ght. sle of Wight 

County Council to approve a scheme prepared by the United Elec- 
trical Construction Synd. (Ltd.) for the conversion of the railways 
in the island to electric traction. The scheme comprises express 
N ae 105 N by single cars, with stopping places 

8-roads. 18 also proposed to reduce the f ; 

cent. and to increase the nuber of trains. и 
| Kettering.— The Council hav 
£2,250 for extensions of the electricity undertaking. 


Little Hulton (Bolton).—The Counci 
— cil recently sealed the a : 
ment for а supply of electricity by the Lancashire Electric Power Co. 


e applied for sanction to a loan of 


London County Council.—On Tuesday the offer of the Wool. 
wich Council to supply electric power for working the Council's 
tramways between Beresford-square, Woolwich, and Plumstead, 
when reconstructed, at 1d. per unit for one year and after that at 
cost price, was agreed to. 

Central Tramway Car-repatr Depot.—The Highways committee 
recommended that they be empowered to prepare a scheme for a 
central tramway car-repairing depot. The cost of buildings capable 
of dealing eventually with about 2,000 electric cars would cost for 
site £99,000, but if erected in sections, the first section would cost 
£54,000, and the tools and plant required would cost another £16,000, 
—Agreed to. 


Marylebone (London).— The Electric Supply committee have 
settled the details of a revised system of charges for the supply of 
electricity for all purposes. 

London County Council are to be asked to issue stock for the 
purpose of placing the Borough Council’s main electricity loan of 
£1,400,000 upon a permanent basis. 


Newark.—The Council have decided against the proposal to estab. 
lish municipal electricity works, and an agreement is to be entered 
into with the Mutual Electric Supply Co. for the erection of works. 


Obituary.— We regret to announce that Mr. Ralph Frankenburg, 
second son of Ald. Frankenburg, mayor of Salford and chairman of 
I. Frankenburg & Sons (Ltd.), was a passenger on the ill-fated 
* Berlin," which was wrecked off the Hook of Holland on Thursday 
morning of last week. No news has been received of Mr. Franken. 
burg, and it must be concluded that he was one of the victims of 
this terrible disaster. 

We also regret to report the death of Mr. A. E. Holt (Messrs. 
Holt & Ashton, electrical engineers, of Ryde), which occurred 
recently as the result of & trap accident. 

The disaster to the Berlin" was responsible for the death of 
two other members of the electrical profession, Mr. H. Boehmlaender 
and Mr. W. R. Watson, who were members of the staff of Siemens 
Bros. Dynamo Works (Ltd.) at Stafford. Both gentlemen were 
under 40 years of age. 

The death is also announced of Mr. John R. Brittle, M. Inst. C. E. 
telegraph engineer, at his residence a; Blackheath, London, on 
Mond ay, in his 62nd year. 


Personal.—Mr. F. B. Nathan informs us that he is relinquishing 
the managership of the supply sales department of Siemens Bros. 
Dynamo Works (Ltd.) in order to take up an appointment vith 
Messrs. Joshua Buckton (Ltd.), Leeds. 

We learn that Mr. Herbert Briggs, Johannesburg, representative 
of the Sandycroft Foundry Co., has been elected a member of the 
newly-constituted Transvaal Legislative Assembly. 

Mr. F. T. Hanks, who for the last 16 years has occupied а respon: 
eible position with J. H. Holmes & Co., Newcastle-on-Tyne, и 
taken up the sole agency for the Adams Mfg. Со. for the sale 0 
“ Igranic " motor controlling apparatus in Newcastle and the north- 
eastern district. His address is 1, Higham-place, Neweastle-on- 
Tyne. Telephone 3069 Central. 


Presentations.—At Manchester on 20th Feb., a presentation dr 
made on behalf of the Municipal Tramways Association to Mr. J. M. 
M'Elroy, the general manager of the Manchester tramways, of ш 
illuminated address in appreciation of his services as secretary h 
treasurer of the association since its formation in 1902, an office he 
resigned at the annual conference last year. ittee 

Ald. Wamwaricut, chairman of the Manchester Tramways commi р | 
presided and said that Mr. M‘Elroy had won the esteem and ао 
of every member of the association, and well merited the honour w 
they proposed to confer upon him. T 

Mr. J. B. HauiLTOoN, past president, then formally made the p ani 
tion, and Mr. ArpwonrH, of Nottingham (a vice-president), also een i 
said that Mr. M‘Elroy had been more than a secretary; he еи 
guide, philosopher and friend to them, and whether in his 5 de 
secretary of the association or as general manager of the Manches 
tramways he had always given them his best services. 

Mr. M‘Elroy acknowledged the presentation in suitable terms. 


Mr. C. D. Taite, who recently resigned the position of borough 
electrical engineer at Salford in order to take up the p sil 
engineer to the Lancashire Electric Power Co., was penne alfo 
Feb. 21, by the members of the staff and employés of ib 
Electricity department, with a silver rose bowl, suitably inscribe 
and a silver cigarette-case. А de the 

Councillor Ноьовох, chairman of the Electricity committee, ma А s: 
presentation. Prior to the presentation a vote of condolence was f burg) 
with the Mayor and Mayoress of Salford (Ald. and Mrs. dr mne 
on the loss of their son, Mr. Ralph Frankenburg, in the terrible 
off the Hook of Holland. 

depart- 


The employés of the Wigan electric light and tramway “°F. | 
ments have presented a gold watch and pendant to the 7 
engineer and general manager, Mr. Jas. Slevin, as a token of e 


Provisional Order Revocation.—The Board of Trade have г 
voked the Basingstoke Electric Lighting Order, 1900. 


m — 
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8t. Pancras (London).—On the advice of the chief . electrical 
engineer (Mr. Sydney W. Baynes) the Council have accepted the 
offer of Siemens Bros. Dynamo Works (Ltd.) to make certain altera- 
tions in the dynamos supplied by them with No. 2 enerator set at 
the Kings-road station to as to embody in the machines the latest 
theoretical and practical experience available. | 

In the action Westlake and others against St. Panoras Council” for 
vibration, £0., a claim for £725 was made for personal injuries. To save 
expense an offer of £100 is to be made to plaintiffs, whose costs have 
been taxed at £1,075. 

Loans of £12,728 for electricity supply are to be taken up at 82 
per cent. 


Saratow (Russia).— The Compagnie Belge pour les Tramways 
et l’ Eclairage Electrique de Saratow, which was formed in October, 
1905, with & capital of 10,000,000fr., has acquired the existing 
tramways for 4,000,000m., and intends to convert the lines to 
electric traction on the overhead trolley system. The concession 
runs till 1946. There are about 45 versis (nearly 80 miles) of line, 
of which 88 versts are in the city. 


Southampton.—The L. & S. W. Railway Co. recently intimated 
that they were desirous of taking current for the arc lighting of 
their shunting shed at Northam from the Corporation, and that sa 
the estimated consumption of current would be 72,000 units per 
annum the company required a reduction in price beyond 50,000 
units, as is would be a night load. The Electricity committee re- 
commend the Council that where customers are taking an all-night 
supply, and using upwards of 50,000 units per annum, a charge of 
lid. per unit be made for all units beyond 50,000, the present fixed 
charge of 2d. per unit being made for the first 50,000 units. 


Stirling.—The negotiations for the acquisition of the tramways 
from St. Ninians to Stirling through Bridge of Allan by the 
National Construction Co. have fallen о, owing to the strin- 
gent conditions of the County Council. 


Switzerland.—The leading electrical manufacturing firms in 
Switzerland, in consequence of the general and continued inerease 
in the price of raw materials, especially of copper, recently decided 
to increase the prices of switches, cutouts, resistances, heating appa- 
ratus, &c., by 15 per cent. Measuring instruments and apparatus 
for low-tension work are excluded. 


Underground Telegraph Wires.—-A deputation from various 
towns in Scotland waited upon the Postmaster-General (Mr. Sydney 
Buxton) on Tuesday in reference to the extension of the under- 
ground telegraphs. 

In the course of his reply Mr. Buxton said it was only within the last 
few years that it had been possible to lay and extend these wires. Under- 
ground wires could not be justified on the ground that they would be 
remunerative. He found that even during the recent serious storm the 
total amount of repairs on the east coast was £8,000, and only £8 on the 
west side, and the whole amount of the cost of repairs from breakdowns, 
taking the average of the last few years, was only 74d. per mile. 
The Post Office intended to spend a Jarge sum in the present financial 
year on these underground lines, and he hoped to be able to spend a very 
considerable sum during the coming year. The total sum spent had 
reached about £1,000,000. Each year showed that there was a desire on 
the part of the Post Office to make progress in regard to this matter. 
Much money had been spent in making secure their connection with the 
various cable companies working to Asia, Afiica, America and шр 
Every part of the kingdom was interested in the protection of those cable 
companies, and therefore every penny which had been spent for this 
purpose must be recognised as a national advantage and a national neces- 
sity. They would certainly prooeed with the extension of the under- 
ground line from Glasgow to Edinburgh as far as they could during the 
coming year. 


West Ham.—Tenders are being invited for the supply of a cool- 
ing tower and tanks. 

The electrica! engineer (Mr. A. Hugh Seabrook) has arranged to 
charge consumers (who so desire) using radiators, arc lamps and similar 
apparatus by the hour in pence, the hours being recorded by hour meters. 
This entails no difference in the charge per unit. 

The Electricity committee have had under consideration an offer from 
the Charing Cross & West End Company to supply energy in bulk on a 
contract for seven years at £4 per annum for each Kilowatt of maximum 
demand and 4d. per unit for all energy delivered at any point within the 
borough at 10,000 volts measured at the end of the company’s supply 
mains, subject to the energy supplied at the above rate not amounting to 
less in value than 20 per cent. per annum of any outlay incurred by the 
company in making provision for the supply. The company also offer to 
supply motor-generators for reducing the company’s high-pressure supply 
to the pressure required in the borough, with the necessary switchboards 
&c., on hire-purchase terms, The committee advise the Counoil not to 
entertain the offer on the ground that “ supply in bulk is not required." 


Whitehaven.—The Town Council decided la:t week to defer 
consideration of a recommendation to purchase condensing plant 


for the electricity works at a cost of £1,000. 


Mr. J. Sturgeon, engineer to the Cumberland Electricity & Power Gas 


"Co., had advised the postponement of the purchase, as the company may 
shortly be in a position to take over the undertaking: 


TRADE NOTES AND NOTICES. - 


NOW READY. 

"THE ELECTRICIAN " ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1907 Edition 
of the Big Blue Book, price 158., or post free in the 
United Kingdom, 158, 9d. The new and enlarged volume 
brings a great mass of statistical and technical data 
quite up to date, and the Directorial Division has been 
thoroughly revised and amplitied. 

Al branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters have 
received every attention in the new volume, which aggre- 
gates more than 2,000 pages. The Directory Division is 
complete and thoroughly accurate, and has been revised 
up to Feb. 14, 1907. All mere lists of members of 
Societies and Institutions (so easily and cheaply avail. 
able) are excluded, as quite unreliable for Manufacturers' 
and Dealers' purposes. The set of seven valuable 
Tables, &c., have been very carefully revised and ex- 
tended, and remodelled into handy book form, making 
the 1907 Edition of this indispensable work the most 
complete book of the kind ever published. 


 TENDERS INVITED. 


London County Council invite tenders for: (а) Manufacture, 
delivery and erection of 12 water-tube boilers for the Council's 
Greenwich electricity generating station; (b) manufacture, de- 
livery and erection of eight travelling hand cranes for certain of 
the Council's tramways sub-stations ; (c) manufacture, delivery and 
fitting of low-tension switchboards for the Council’s Northern tram: 
ways sub- stations; (d) manufacture, delivery and fitting of low» 
tension switchboards for the Council’s Southern tramway sub- 
stations; (е) manufacture, supply and delivery of 900,000 stoneware 
cable ducts; (7) laying of stoneware ducts, building manholes, 
repaving, &c., for the Council's Northern tramways; and (g) laying 
of stoneware ducts, building of manholes, repaving, &c., for the 
Council’s Southern tramways. Tenders (on official form) to clerk to 
the Council (Mr. G. L. Gomme), County Hall, Spring Gardens, 
S. W., by 10 a.m. March 19. See also an advertisement. 

London County Council invite tenders for the manufacture, 
delivery and erection at certain of their tramways sub-stations of 10 
induction motor-generators of 500 kw. and four of 150 kw. Tenders, 
on Official form, to be had from the clerk of the Council (Mr. G. L. 
Gomme), County Hall, Spring-gardens, S. W., must be sent in by 
10 a.m. March 19. 


Maidstone Corporation invite tenders for the construction and 
equipment of light railways, comprising permanent way (tramway 
construction), overhead linc, underground mains, switchboard, 
rolling stock and buildings. Specification from the town clerk (Mr. S. 
Lance Monckton). Plans may be inspected at the office of the con- 
sulting «ngineer (Mr. Stephen Sellon), 83, Victoria-street, West- 
minster, S.W. Tenders to the town clerk by March 18. See also 
&n advertisement. 


West Ham Corporation invite tenders for (а) mechanical stokers 
and (b) open type low-lifting cooling tower. Particulars from the 
engineer and manager (Mr. A. Hugh Seabrook), 4, Romford-road, 
Stratford, E. Tenders to the Town Clerk, Town Hall, West Ham, 
E., by noon, March 18. See also an advertisement. | 

Portsmouth Tramways committee invite tenders for supply during 
next 12 months of ballast, sand and grit, Portland cement, brooms 
and brushes, oils (not lubricating), chemicals, smith’s coal and coke, 
timber, fodder, brake shoes, engine-room stores and general iron- 
mongery. Specifications, &c., from the tramways engineer (Mr. 
V. G. Lironi, M.I.M.E., A.M.LE.E.), Fratton-grove, Portsmouth. 
Tenders to the Town Clerk, Town Hall, Portsmouth, by March 11. 
See also an advertisement. 


Fceles Corporation invite tenders for supply and erection of a 
storage battery and automatic reversible booster. Conditions, &c., 
from the borough electrical engineer (Mr. H. W. Angus), Ca 
street, Patricroft. Tenders to the town clerk (Mr. Edwin Parkes) by 
noon March 18. See also an advertisement. | 
` Marylebone London Council invite tenders for supply, delivery and 
maintenance for one year after delivery of house meters. Тер {0 
the town clerk (Mr. James ien Town Hall, Marylebone-lane, 
London, W., before 4 p m. Marc ; 

Marylebone Counell also invite tenders for the supply e 
engine-room stores, rubber cables, fireproof tape, cable jointing an 
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materials, ironmongery, timber, installation fittings, incandescent 
lamps, box compound and pitch, bricks and cement, firebricks and 
fireclay, broken coke, carbon brushes, dynamo brushes, iron and lead 
pipe, mica, arc lamp carbons, valves, castings, fuses, &c. Tenders 
to the town clerk by 4 p.m. March 18. 


The Great Central Railway Co. are prepared to receive tenders 
for the supply during the 12 months ending April 80, 1908, of 
various stores and materials, including telegraph poles and mate- 
rials, electric light materials, asbestos packing, &., brass sheets and 
tubing, indiarubber, oil, glass, screws, fog signals, signal materials, 
tubes, varnish, waste, wire, &c. Tenders by 10 am. March 5. 

Swindon Corporation invite tenders for supply of stores and 
materials for the 12 months ending March 81, 1908, including 
electrical and tramway equipment, accessories, fuse and service 
boxes, &c., incandescent lamps, cables, lubricating oils and grease 
and direct-current meters. Tenders to the town clerk (Mr. Robert 
Hilton’, Town Hall, Swindon, by noon March 11. 


Shoreditch (London) Council invit» tenders for the supply of 
stores and other materials for ihe Electricity Supply and Highways 
departments for the 12 months ending March 81, 1908, including 
cables and sundries, engineers’ stores, ironmongery, &c Tenders 
to town clerk, Dr. H. Mansfield Robinson, before 8 p.m. March 12. 

Wrecham Corporation want tenders by March 15 for supply of 
stores and materials fcr the electrical department, including cables, 
meters, cut-outs, incandescent lamps, are lamp carbons, installation 
materials, coal, oils, &. Forms of tender from the Borough Elec- 
trical Engineer. wy. Um 

Hoylake and West Kirby Council want tenders by noon, Mar h 7, 
for supply of 68 cell battery giving 180 amp. for 8 hours, or 60 amps. 
for 10 hours. Pe rticulars from the Engineer, Electricity Works, 
Hoylake. 

Cheltenham Electricity committee invite tenders (by 1 p.m. 
March 22) for a 1,000 kw. turbo-generator and accessories, electri- 
“еп gurface-condensing plant and steam exhaust, &2., pipes, 
valves, &c. 


Battersea (London) Council want tenders by 8 p.m. March 5 for 
supply of carbons, electricity meters, service joint boxes, coal, oils, 
&c., for the electricity department. Forms from the Electrical 
Engineer, Lombard- road, S. W. 


Glasgow Corporation invite tenders for supply and erection of 
steam turbo-alternators and condensing plant at the Pinkston 
poner nung station. Tenders to the town clerk (Mr. A. W. Myles) 

y 10 a.m. March 95. B 


Aberdeen Corporation invite tenders for supply and délivery of 
one surface condenser, together with air pump, oil separator, &c. 
Tenders to the city electrical and tramways manager (Mr J. Alex. 
Bell), Electricity Works, Millburn-street, Aberdeen. by noon March 19. 


Leeds Tramways Committee want tenders by March 6 for 12 
months’ supply of stores and materials, including electrical sun- 
dries, iron and steel, ironmongery, paints, varnishes, oils, &c. 
Forms from the General Manager, City-square, Leeds. 

Mile End (London) Guardians want tenders for 12 months’ supply 
of electrical fittings, &c. Forms of tender from the Clerk, Ban- 
croft-road, Mile End-road, E. 


Edinburgh Corporation want tenders by March 11 for 12 months' 
upkeep of house-telephone and electric-bell installations. Forms 
from Superintendent of Works, Royal Exchange, Edinburgh. 


Leyton District Council want tenders by 7 p.m. March 11 for 
electric wiring and irn for Leytonstone Branch Library. Speci- 
fications, &c., from Mr. W. J acques, 2, Fen-court, London, E.C. 


Salford Electricity committee, want tenders by March 2 for the 


erection of workshops and offices. 


Hull Telephone committee invite tenders for one year's supply of 
insulated wires and insulated cups and bolta. Tenders by March 15. 


Tenders are invited by the Norwegian State Tele hs for suppl 
of cables, isolators, morse paper, ле] Ше Bronze thread, 
copper thread and branching-off cable. Tenders by noon March 11 
to Room No. 8 Hasselgaarden, Christiania. Conditions, &. (in 
Norwegian) may be seen at the Board of Trade offices, 73, Basinghall- 
street, London, E.C. Apart from the usual Customs duties, a pre- 
ference of from 10 to 15 per cent. is given to Norwegian manufac. 
turers. It is obligatory that a resident agent should act for tenderers 
not residing in Norway, and be responsible to the Government, but 
it .в not пезеззвту the agent should bea Norwegian fitm. 
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street, the tender of R. W. Blackwell & Co., amouniing to 
260,0:9. 193. 7d., has been accepted. Hadfield Steel Foundry Co, 
have obtained the order to supply special track work for the iram. 
ways from Aldgate to Stamford-hill for £16,000. 


Stepney (London) Council have received the following tenders fot 
cable for the period ending Deo. 81, 1909 :— 

W. T. Henley's Telegraph Works Co. (recommended) £11,945; Siemans 
Bros. & Co., £12,380. 10s. ; British Insulated & Helsby Cables, £12,930 ; 
St. Helens Cable and Rubber Co., £12,281. 10».; Callender's Co., 
£12,251 ; W. T. Glover & Co., £12,173 ; Western Electric Co., £12,111. 103, 
The consideration of the tenders bas been adjourned for a fortnight, 

The following tenders for conduits, &o., for the same period were re- 
ceived :— 


Conduits. Troughs and covers, 
W. T. Henley's Co. (uccepted).. £1,745 6 8 £1,285 13 4 
Siemens Bros. & Co. ....... . 1,738 0 0 1,290 13 4 
John Knowles & Со. ........ 1,743 10 O 1,6606 0 0 
Albion Clay Coo 1767 6 8 1,342 0 0 


Doulton & Co. (informal). 

Islington (London) Council have accepted the following tenders 
for annual supplies for the electricity department : — 

General Electric Co., British Insulated & Helsby Cables, Sloan Elec. 
tric Co., Union Cable Co., Iadiarubber, Gatta Percha & Telegraph Works 
Co., Craig & Sharpe, Doulton & Co., F. Bird & Co., J. Knowles & Co., 
Alex. Duckham & Co., W. H. Willcox & Co., Pryke & Palmer, Heap & 
Johnson and A. Round. : 


Messrs, J. H. Tucker & Co., Sampson-road North, Birmingham, 
have obtained the order for the whole of the switches fitted in “О.С.” 
pant flush boxes for the Waldorf Hotel (London). These boxes 

ave been designed for the purpose of simplifying flush work and 
save considerable time in fixing and wiring. 


West Ham Corporation have accepted the following tenders for 
the supply of coal :—Cory & Sons, 7,000 tons Longhurat, 12s. per 
ton; Gunn & Co., 7,000 tons Newdigate, 103. 9d. per ton; Phillips 
& Co, 2,500 tons Butterley, 11s. 6d. per ton. 


Dick, Kerr & Co., who have the contract for the new generating 
plant at Hackney, have been authorised to sublet the contract for 
pipe work to Babcock & Wilcox. | 


Cheltenham Education committee have accepted the tender of 
Н. E. Steel (Ltd.) for wiring the Naunton Park and Gloucester-road 
Schools at £885. 


15 tenders were received by London County Counc 1 for electric 
light fittings at Hammersmith Technical Institute, and that of 
essrs. Smeeton & Page, for £1,368. 53., was accepted. 


The contract for wiring the new theatre and opera house at 
Bridlington Spa has been secured by A. C. Dickins & Co 


Stoke-on-Trent Council have accepted tho tender of Thos. Parker 
(Ltd.) for a transformer at £78. 


Ecoles Education committee have accepted tho tender of E. Beal 
for wiring the Lewis street schools at £164. 


Llandudno Council have accepted the tender of Isaac S:orey & 
Sons for condensing plant at £777. 


Grimsby Council have accepted the tender of the Blasberg Engi - 
neering Co. for repairs to the cooling tower at the electricity works, 


Willesden Council have accepted the tender of C. & H. Turner fot 
the annual maintenance of the telephone system. 

J. Stone & Co. have obtained a contract for electric train lighting 
apparatus for the South Indian Railway Co. of the value of £1,250. 

Mechanical Stoker, Conveyor and Elevator Contracts.— 
Messrs. Ed. Bennis & Co., of Little Hulton, Bolton, and London, 
have prepared a long list of repeat orders and new contracts secured 
since ODE 5, 1906, for Bennis stokors, elevators and conveyors. 
These orders are for a great variety of industrial purposes, e.g. 8 
and cotton mills, iron and steel works, electricity generating sta- 
tions, &c. In the following cases the orders have been placed for 
electricity supply undertakings :— 

Bordeaux Electric Supply Co., 16 stokers and c.a.f.; Burnley Cor. 
poration Electricity Works, 2 stokers and o. f. f.; Llandudno Council 
Electricity Works, 2 stokers and c. a. f.; Stockport Corporation Electricity 
Works, 2 stokers and c.a.f. (repeat order); Coventry Corporation Elec. 
tricity Works, 2 chain-grate stokers; Accrington Corporation Electricity 
Works, 2 stokers and c.a.f., and 4 stokers and c.a.f. (repeat); and Pyle & 
Blaina Co. (per British Westinghouse Co.), truck tippler complete. 


BUSINESS NOTICES. 

Messrs. Newtons (Ltd.), of Taunton, have appointed Messrs. James 
Gray & Co., 212, St. Vincent-street, Glasgow, as their sole repre- 
sentatives in the West of Scotland. Messrs. Gray & Co., who have 
had considerable experience of Newton machines, will answer 
inquiries addressed to them respecting the company’s manufactures. 
The east of Scotland representative is Mr. T. McEwan, 9, Clyde- 
street, Edinburgh, and the company keep a stock of machines at 
this address aad also at their London office (86, Charing Croes-road, 
where Messrs. Baxter & Caunter represent’ them) and at Mar- 
A where their agents are Generators, Ltd., 79, Corporation: 
street. 


_ NES eee 


8 


Messrs. Royce; Ltd., ask us to stato that Rolls-Royce (Ltd.) have 
takén over the automobile business formerly carried on by them 


boards, arc lamps and accessories, and the “ Royce electrically- 


driven cranes, hoists, capstans, winches and transformers. The two 


The Falkirk Iron Co. have recently completed a magnificent 
despatch warehouse (800 ft. 100 ft ), with four lines of rails and two 
island platforms (300 ft. by 27 ft. each) at their works at Falkirk. 

Accommodation is provided for over 50 waggons. The addition to the 
despatch department will afford greatly increased facilities for the rapid 
despatch of goods and Prompt execution of orders, enabling the company 
to send away 50 waggons daily, or, by working double shifts, 100 waggons. 


The offices and worke of Ward & Goldstone have been removed 
to specially-erected works at Springfield-lane, Salford, Manchester. 
The works are equipped with the latest and most up-to-date labour- 
saving machinery. 

The Phenix Dynamo Mfg. Co. announce that, owing to the con- 
tinued extension of their business, they have appointed Mr. H. R. C. 
Partridge as manager at their head office and works, Bradford, this 


arrangement allowing Mr. Herbert A. Jones, managing director of 


the company, more time to attend to outside business. 
Char. Tookey ‘Mason and Sam Randall Brown, electricians, 
Leicester, have dissolved partnership. Debts by Mr. Brown. 
Thos. Huntingion and Ferdinand Heberlein, practising as con- 
sulting engineers under the style of Huntington, Heberlein & Co j 
18, Leadenhall-street, London, E.C., have dissolved partnership. 
Debts by Mr. Huntington, who continues under the old style. 


BANKRUPTCIES, LIQUIDATIONS, &c. 

The pu blic examination of T. M. de Bingham took place on Friday. 
Total liabilities £6,478 (unsecured £1,082), assets valued at £950. 

Debtor stated that in 1901 he arranged w.th Mr. J. T. Armstrong to 
obtain money for the flotation of the General International Wireless 
Telegraph & Telephone Co. He procured about £6,000 or £7,000 from 
various persons, and his present liabilities were in respect of such 
advances, no shares having been allotted to the claimants. He claimod 
to be entitled to 17,000 shares in ths company, but Mr. Armstrong hai 
contended thit he had a lien upon them. Нз was also intorested in 
other companies. His failure was due to law costs in connection with 
the Wireless Co., to his liability to return moneys advanced in considera- 
tion of shares in that company, &3. Examination concluded. 

The trustee (Mr. L. Hugh-Jones, Crypt-chambers, Eastgate-row, 
Chester) in the bankruptcy of Robt. Boyd, electrician, Plas. y. Glyn, 
Caroline- street, Llandudno, has been released. 

The Colliery Power Supply Synd. (Ltd.) is being wound up 
voluntarily. Mr. W. W. Brierley, 24, Clegg.street, Oldham, is 
liquidator. | 

The General International Wireless Telegraph & Telephone Co. 
(Ltd.) is being wound up voluntarily. Mr. W. H. Dove, 110, 
Cannon-street, London, E.C., is liquidator. | 

The Britannia Electric Lamp Works (Ltd.), having disposed of 
its business to the Britannia Electric Lamp Works (1905) (Ltd.), is 
being wound up voluntarily. Mr. S. R. Worley is liquidator. 

— 20000 


Sale by Tender. Messrs. Wheatley Kirk, Price & Co. have 
received instructions from the receiver for the dobenture holders of 
Lionel Robinson & Co., Ltd. (Mr. Herbert J. Page), to offer for 
sale by tender the whole of the property and effects of the company, 
comprising the tenants’ interest in the lease, land and buildings at 
Ferry Works, Thames Ditton, Surrey, together with the whole of 
the motive power and gearing, gas and water services, clectric light 
installation, plant, machinery and fixtures, loose tools, &c., and includ- 
ing the valuable goodwill and trade connections of the business of 
electrical engineers, &c. Full particulars (including order to inspect), 
form of tender (which must be sent in on or before noon of March 4) 
and schedule of property, can be obtained from Messrs. Wheatley 
Kirk, Price & Co., electrical auctioneers and valuers, 46, Watling- 
street, London, E.C., and Albert-square, Manchester. Farther 
information is given in an advertisement. 


Works for Sale.—The newly-erected Ferry Works, Queen's 
Ferry, are advertised for sale (as a going concern) by private treaty. 
The works are conveniently situated, cover an area of about 150,000 ft., 
and have a frontage of 1, 200 ft. to the L & N. W. main line. The 
works have been constructed throughout with regard to economical 
operation, and all the shops are lighted and driven by electricity. 
The power house contains plant of 1,000 H. p. (Willans & Robinson 
engines and generators) in convenient units. The works are 
equipped with special plant for the manufacture of water-tube 
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Mauritius, £38, 


make & few comments upon the various items. 


boilers and tubes. The steel works and machine departments are 
fully employed on profitable work, and the special qualities of steel 
produced (including vanadium steel) are widely known in the motor 
and other trades. Illustrated descriptive particulars and orders to 
view can be obtained from the sole agents (Messrs. Wheatley Kirk, 
n & Eod 46, Watling street, London, E.C. Seo also an adver- 
isement. | 


Plant for Sale.—T wo Willans compound engines, each direct- 
coupled to E.C.C, shunt-wound dynamos (output 675 amperes at 
230 volts 355 revs. per min.) aud 240 E. P S. P.9 type cells are 
advertised for sale. Applications to Resident Electrical Engineer, 
15, Highfield-street, Liverpool. See an advertisement. 


An Evershed (200 volt) testing set is advertised for sale by Mr. S. 
Hewett, 44, Northam.street, Lewisham, London, S.E. 


CATALOGUES, &c | 

Watertight Switches.—A new watertight switch of the turn pattern 
has been brought out by Simplex Conduits (Ltd.) This has a 
specially rapid action, and the knob 

: on the outside (see illus ra і: n) 
operates the switch direct without 
the employment of any link motion. 
The switch is made for 5 ampere 
circuits. . 


Switch Gear.—Judging from a 
recently -issued booklet dealing 
with switchgear, Messrs. Crompton 
& Co. have standardised largely in 
this direction and have erected a 
number of important installations. 
The booklet is devoted to switches, 
cutouts and accessories for the. 
control of continuous current circuits up to 600 volts pressure 
and for any capacity. The “ C. B. H.“ circuit breaker possesses the 
unique feature of having both a quick make and quick break action, 
the rate of switching on and off being out of the control of the 
operator. The p'ices in the rev li + include packing aud delivery, 
ал innovation tł at will be app ecia'ed by many who crder this class 
of apparatus. 


Exports of Electrical Goods and Apparatus.—The following. 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery which 
is not separately specified) from Feb. 20 to 26, with the ports of 
destination :— 

Africa— Alexandria, £42 (including £28 telegraph material); Durban, 
£807 (including £421 telegraph instrument; and material); East London, 
£227; Quitimare, £180; Taltal, £38, Argentina—Buenos Ayres, £511 
(including £184 7 8 8 material). Australaria— Adelaide, I, 685; 
Auckland, £210; Hobart, £22; Lyttelton, £54; Melbourne, £340 (in- 
cluding £193 telegraph material); Nelson, £24; Perth, £60; Sydney, 
£1,228 (including £41 telegraph material); Wellington £169. Belgium— 
Ostend, £379. Brazil—Pernambuco, £182. Burma—Rangoon, £1,090, 
Canada—Montreal, £12, Chili—Autofagasta, £1,117 (telegraph mate- 
rial); Valparaiso, £601. China— Shanghai, £301, and 40 tons old tele. 
graph wire, France—Boulogne, £182. Germany— Bremen, £60 ; H&m- 
burg, £21. Holland Amsterdam, £156 (including £70 telegraph 
material); Rotterdam, £157 (ineluding £14 telegraph material. Hong 
Kong, £2,161 (including £1,957 telegraphmaterial). India—Bombay, 


: £693 (including £55 telegraph material); Caloutta, £568 (including £52 


telegraph material); Madras, £774. Дай —Genoa, £96. Japan 
Nagasaki, £17,690 (telegraph cable); Yokohama, £887. Маа 26. 
North Atlantic, £5,000 (telegraph cable). Siam— 
Bangkok, £31. Spain—Cadiz, £100; Malaga, £257. Straits Settle- 
ments—Penang, £99; Singapore, £504. Turkey—Constantinople, £30. 
Uruguay—Monte Video, £271. Total £38,770, against £48,885 in the 
corresponding week last year (Feb. 21 to 27). ; 


inl 
COMPANIES' MEETINGS AND REPORTS. 


— — 


Telegraph Construotion & Maintenance Co. (Ltd.) 


The forty-third ordinary general meeting of the members of the Tele. 
graph Construction & Maintenance Co. (Ltd.) was held at the offices 
of the company, 38, Old Broad-street, London, on Tuesday, under the 
presidency of WILLIAM SHUTER, Esq. | 

The SECRETARY (Mr. E. Dickens) read the notice calling the meet- 
ing, and other formal business having been transasted, | 

The CHAIRMAN said : Gentlemen, I conclude that, as usual, you will 
take the report as read, and it is now my duty to move that the report 
and accounts be adopted; but before doing so I will proceed to 
The accounts for 
the year show a net profit of £62,777 after charging the interest 
on the debentures. We brought forward £108,760, so that we have 
а total of £171,638 to deal with as compared with £175,990 
last year. We propose to distribute the same dividend as last year, 
15 per cent., which leaves the sum of £104,308 to be cairied forward. 
Although this is £4,452 less than last year, I think we may be well 
satisfied with the result of the year’s wok. The profits have been 
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iti having done any | regarded as gratifying by the shareholders; and he felt that he might 
1 fei Када. ва а зо 3 is ere in nor congratulate both directors and shareholders on the position of the 
, э . 
i ful in our undertakings. l our | company. | | | | 
Ae ш ыз laying and repairing submarine cables, have been Ue CHAIRMAN then put the resolution, and it was carried unani- 
i 1 i test promptitude and success; | mousiy. | i ; 
in hs t {= „Без i e tese earned ша credit to our staff EIS Vois d sind dep 1 r. Pages 1 of the retiring 
s : é ill h noticed that the first | directors, Mr. п F. Campbell and Mr. | f | ‚ | 
p prote sight band. side. of Ahe о names. property, до T CHAIRMAN seconded the resolution, which was carried unani- 
isti ises, plant, stocke, and во | тойгу. . 
1 andes pius oe foe his Pat dun. it did last. This is On the motion of Colonel GORHAM, geconded by Mr. ROBERTS, the 
attributable to the fact that having completed our contracts pote the | auditore, Mr. J Rs 5 e Теша А. Glegg, were re-elected for the 
ly all the cable had gone out of our works. It so į ensuing year at the usual remuneration. . | 
M ал Gat on а we had finished one lot of work and had not Mr. GIBSON said that in these times of high prices and small profits 
started again on another. We also disposed of one of our ships jast | the shareholders were үнү much indebted to the chairman, ihe 
before the end of the year. This was done with a view to a rearrange- directors, the secretary and the staff for such a report as that which 
ment of our fleet, our intention being to eventually replace her with | had been submitted to them. It went without saying that they were very 
another ship better calculated to meet the requirements of the work greaily satisfied with the way in which the business of the Company wis 
we have in prospect. These causes all tend naturally to decrease the conducted, but they nevertheless desired to put the feeling which they 
first item jn the accounts, and to increase the second and third, but held on record, and to say that they were very well satisfied with the 
they will adjust themselves again in a short time as our work pro- report they had received from the directors. T hod 
ceeds. I am glad to say that the new year has brought us fresh con- Mr. CROFT seconded the motion, which was carried unanimou A 
tracts, and that both our factories are now in full swing again. During The CHAIRMAN briefly acknowledged the vote, and the proceedings 
the year under review we have had to deal with continually rising mar- then terminated. 


kets. Copper, iron, steel, jute and other materials have advanced in | 
ргісе contidetably-ck condition of things which is always against con- London Electric Supply Corpn. (Ltd.) 
The ordinary general meeting was held on Thursday last under the 


tractors—but I am glad to say that under the circumstances we have 
presidency of S WILLIAM Н. Раккск, K.C.B., F. R. S 


not done badly. The new year finds us in a very strong position, and Ж | 
your directors look forward to the future with confidence. The resolu- The SECRETARY (Mr. H. C. Carter) read the notice convening the 
tion I have now to propose is AE meeting and the certificate of the auditors. 

“ That the report and accounts of the directors to Dec. 31, 1906, sub- | The CHAIRMAN then said: Gentlemen, you will have observed that 
mitted to this meeting, b2, and the same are hereby, received and adopted, | there has been a diminution in our revenue receipts for the past year, but 
and that a dividend of 24s. per share (in addition to the 12s. per ү е | on the other hand, we have been able to maintain our dividend, and there 

8 is an increase in our reserves. There are several points of detail con- 


interest or interim dividend paid to June 30, 1906) be paid on all.shares f deta 
of the company for the year ending Dec, 81, 1906, and that such dividend | nested with these accounts which I will leave to our managing director, 
be paid free of income taz." Mr. Bain, to explain, and I will confine myself to drawing your rey 
Sir JAMES PENDER, Bart. : I beg to second the resolution. to two or three serious and important generalities which arise a of the 
Mr. CROFT said that if he had heard the chairman correctly he had | position in which we now find ourselves, The most encouraging. 1 
intimated that the directors were perfectly satisfied with the state of the | tained in the report, and of the result of our past year's operations, 
company’s affairs, and he was sure that the shareholders who were pre- | been the growth in the number of units of energy sold Ior pora дир 
gent and those whc were absent would be exoeedingly glad to have that | and for industries generally, and this demand is stil ibn tis 
confirmed. Не confessed that on first reading the report he had noticed | very rapid pace. There are several very curious fallacies E ing, k 
that one paragraph had a qualifying adjective which he did not remember | branch of our business that I should like, if possible to expiode, 1 a 
seeing on former occasions, and he had attended a great many of the | firat is this, that there is any necessity whatever for a pore Ма 
London. The simple fact is that every provisional order under ¥ 


company’s meeting. The directors in the paragraph in question stated | Е С ; | 
that the general business of the company during the past year has | every company and every municipality acts is essentially a power bill, io 
be applied to any purpose, public or private. 


been fairly satisfactory,” and that point had been explained by ) io ¢ . a 
the chairman in his reference to the increase in the price of the materials Another fallacy is that the existing companies do not nurse or ч 15 
which wer e used in the company’s works. He gathered that that was what the supply of power. Now on this point our company is 1 : 
was meant by the word fairly.“ The chairman had also made some | pioneer of the supply of electrical energy in the metropo ш d ies 
allusion to one of the company's ships, which, he understood him to say, | to have been personally associated with the development o Jectricity 
was to be replaced. He had an impression that one of their ships was | in the City of London, and with nearly every advance of in p 1888 
called the “ Anglia," and he saw some time ago that the Anglia” had | from the very earliest date. From the moment that the bill o ш 
passed through Parliament, I devoted my attention gee 


got into a very awkward position ; that was to say that, if she was not ; to 
' d ' was required to make the business authorised by that bill pay. | 


actually wrecked, she was ashore. : 2) electric 
was clear at once that the generation of electricity for electri 


The CHAIRMAN : We sold the ship some time since, and she is no | Í ing only 
longer on our bands. We received the whole of our money for her before | alone simply meant that you had to keep your machinery 69 limeni, | 
two or three hours every day, whereas, by the Act of Par 


ghe left the Thames. 
current was obliged always to be available, and the whole system 


Mr. CROFT said that he was very glad to hear the chairman's correc- t. if you 
tion. He had seen in the newspapers the remarks he had repeated about | had to be maintained at a fixed pressure. The result was tha 22 н й 
only a business that took your current for two hours, during = 


the Anglia,“ and he had been under the impression that the vessel | for t urs, | being con- i 
was the company's property. He was glad to hear that that was not the | the day you had your machinery working idly and your € slopment 
ease, and he was quite sure that the shareholders would participate in | sumed. ' Consequently all who were devoted to the be UE | 

of electricity found it necessary to encourage in every way 


his satisfaction on the point, and to hear from the chairman that the ву 
electrical energy for power purposes. Yet even within the last two days | 


company had been paid for the ves:el. : 
a leading newspaper has committed itself to the absurdity of repeating 


The CHAIRMAN : Yes, and before she left the Thames. k cal energy 
Mr. CROFT, continuing, said he supposed that they would have to | the {absolute untruth that those who are developing electri lication 
are neglecting this business. The real opponent of the applic 


replace the vessel with another in order to keep up their fleet to the д : British oon- 
proper number. He also supposed that ships, like other things, had not | electrical energy for power is the user himself. It is the B 


diminished in value, and that in that case the company would probably | servative engineer who is the real opponent—the old conservat his gat 
have to pay a good deal more than they paid when the Anglia was | engineer, who still adheres to the practices of his grandfather "t this in our 
first launched. Be that as it might, the shareholders must, he assumed, | grandfather. We have had a rather interesting illustration 0 managing 
expect in the future to have a large sum appropriated to the pur- | own experience. In a letter written to The Times last July our and com- 
chase of a new ship to take the place of the one which had been | director, Mr. Bain, wrote, “ For two years our engineering nal visits, 
disposed of. He was very glad to hear what the chairman had | mercial staff have tried, both by correspondence and by a es to ust 
said— that the company's fresh contracts were very satisfactory. Не | to induce one of the largest manufacturing firms on the Шар eclined 
did not think that the chairman mentioned rubber among the raw 

materials used in the company's factories, but he took it that that was an 
article which was employed in the works, and its price was constantly 
rising. The demand for rubber was now so great in all parts of the 
world that the company would, he supposed, have to pay a great deal 
more for it than they did a few years ago. The shareholders must, in 
fact, expect that the prices of all these things would be constantly 
advancing. Certainly, copper was one of the things very largely 
used in the factory, and it was not likely to diminish in value, 
and the same remark applied to rubber. He, therefore, supposed 
that the expenses for raw materials would in the future inorease rather 
than diminish. If, however, the company could only arrange their 
contracts satisfactorily, he gathered from what the company had done 
that they would be able to meet the advance in price. The question of 
their contracts was not one which was mentioned in the report, and in 
these days of competition it was not wise to refer to things which might 
be taken advantage of when they had so many competitors. He was sure, 
therefore, that the shareholders would not wish the directors to disclose 
anything in their report which would not be beneficial to the company. 
What the chairman had said as to future contracts would, he thought, be 


electric power to drive their machinery, but the firm in question leon 

even to discuss the matter, irrespective of prioe or any other Oat oat 
They refused to receive our canvassers, they declined to ge of our 
letters, and the result was that Mr, Bain succeeded in getting °P He saw i 
neighbours, who was a customer, to go himself and see them. 


i ith i friends 
We do not want to have anything to do with it. If your entle- 
here and offer to supply it for nothing we will not have it.” That, ge 


: А t 
1897, just 10 years ago, we held an important congress 8> pliehed 
stitution of Civil Engineers, and I read a Paper in wbich i Pine 1088 
the fact that in every workshop which had ae wer TO 
of power in the shaiting alone which carried the D This state 
the buildings amounted to from 50 per cent. to 80 per m other of the 
. a f power 1D 
engineers present admitted that they had tested the loss o | over 
shops and ound that I was quite right. The result has been that а из 


ry 
the output by 
it is the output 
more than the reduction of manufacturing cost that leads to new business 
and to new markets. 

With regard to the electrical business in London, I сап only repeat 
that my strong view is that there is absolutely no necessity in London for 
We have ample space to meet any demands that 
three years the amount 


of those bills which have passed through 
spite of the most determined opposition—in abeyance, 
promoters’ office, 


on similar companies in any other part of the country. We have no 
We cannot link u 


Our copyright, if you may so 
present ordered by Act of Parliament, the municipalities will have the 
power to buy us up. There are 
place, and we hope and think that there will be a great reformation of 
our municipal system before that time comes round. There are now 51 
systems of supply, differing in current, frequency and voltage, and con- 
fusing the users in their requirements for lamps and motors. It is always 
difficult to know which is_the proper lamp to buy, and it is excessively 
difficult and even when you know that you do not always know 
where to buy it. The result is that users are confused, and the lamp 
manufacturers themselves are often in considerable difficulties. We 
are trying our utmost in the engineering world—by means of a 
committee on standardisation—to standardise a little more, but it 
is no good attempting to standardise in the electric light busi- 
ness until we have to deal with one single administration. The 
private companies of London have expended 14 millions of money in 
developing this business, and no one can say that it has not been well 
done, for London is not behind any European capital. We have at the 
present time, combined, 60,000 kw, plant in reserve ; we have room ір our 
present buildinga to put down 50,000 kw. more, and on our existing sites 
there is room for 360,000kw. more. What more can be wanted? Our own 
position at Deptford is very good indeed, we have a magnificent site. We 
have the Thames running by with all the water we want for condensing. 
We have a landing stage to which the colliers can come direct to land 
their coal, and the difference between the price of coal at our place and 
on the Tyne is only about 2s. 6d. per ton, We have there 7,000 kw. 
of old plant and 9,000 kw. of new plant prepared to supply power, and 
especially to supply that very nice contract which we have in hand with 
the L. B. & S.C. Railway. In addition we have room for 20,000 kw. more, 
and the site itself is large enough to provide for 100,000 kw. more, 80 you 
see we are in a very strong position, for we can supply electrical energy 
in London as low as any company or body of persons in existence. 
The only cause of variation in price is the variable price of coal, 
although the question of rates has a considerable bearing on the subjeot ; 
but I will leave that matter to Mr. Bain, who is a master of that par- 
ticular subject. I may say that we are going to ask your authority to 
create 20,000 preference shares to meet tho present growing demand, 
These shares will not be issued at the resent time, but we want your 
authority. I cannot sit down without asking you to express your thanks 
to the staff, who have worked like British engineers of the present and 
up-to-date type, and I must say that in all our difficulties we have been 
most ably supported by the zeal and energy of our engineer-in.chief, Mr. 
Partridge, our consulting engineer, Mr. Burstall, and by our secretary, 
Mr. Carter. I now move the adoption of the report and accounts. 

Mr. R. STEWART BAIN seconded the resolution and said: The 
capital expenditure for the year was £62,504, principally for new plant 
and mains in connection with the L.B. & S.C. Railway Co.'s contract. 
In addition we have put down new three-phase plant for the purpose of 
powersupply. By the end of the current year this additional plant will 
have amounted to 9,000 kw. We have further installed two new direct- 
current dynamos for the direct-current supply, the motor-generators pre- 
viously installed mie | Lecomeoverloaded. Asuperheater has been erected, 
as well as an ash-handling plant, which has made a considerable saving in 
benefit of these will be 


ris causing 
о encourage 
the power demand and to meet competition we have had to instal motors 
and a large number of are lamps free of cost in consumers’ premises, 


our regular units show a satisfactory increase, about 
The principal item of ex enditure, coal, shows a decrease 
The termination of 
resulted in the load factor at the station being 
it not been for the economies which have been effected in the boiler house 
during the last year the saving in coal would have 
smaller. 'The price of coal has, however, advanced, 
advance, Coal which in 1905 cost us 8s. 
costing us 128. 3d., an increase of nearly 
at the generating station show an increase over the previous year 
owing to the extra staff required to run 
the expiry of the L.C.C. contract. 

tribution charges, principally owing 
which have been opened. Rates and taxes show an increase of no less 
than £4,500 for the year; an increase equal to a dividend of nearly 
1} per cent. on the ordinary share capital. The assessment of our 
undertaking was raised at the quinquennial valuation from £7,917 to 


unable to do so. Municipal trading is largely responsible for this 
increase; and it seems very unfair that limited companies who have to 
pay the largest proportion of the rates have no voice, either by 
representation or vote, on the councils who are responsible for 
the increase of rates in London. I find that at the end of 1905 
the combined capital expenditure of the London electricity companies 
was £3,661,000. A year later it was ,£3,808,000, a difference of 4 per 
cent. In 1905 these companies paid £32,075 in rates, and in 1906 they 
paid £46,224, a difference of over 41 per cent, In our case it is still 
more unfair, inasmuch as in two boroughs (Bermondsey and Southwark ) 
the borough councils are trading in competition with us in the business 
of electric supply; and these boroughs, who are also the rating authori- 
ties, assess their own undertakings for rating purposes at about one-third 
of the assessment they place upon the undertaking of this company 
situated within the boroughs. I give these as instances of how municipal 
trading is carried on in London. 

The average price we receive per unit sold, both for power and light, 
continues to show a diminution, Last year it was 4-19d. for light and 
177d. for power. This year it has been 3-85d. for light and 1:434. for 
power, a decrease of about 12 per cent, Our costs on the whole may be 
considered very satisfactory when the large decrease in traction units is 
taken into account. Although the large increase in rates has sent up the 
total costs per unit sold, the works costs for the year only show an increase 
of 0:07 per cent. In 1904 the works costs were 0°83, in 1905 0°61 and in 
1906 0°68. I am glad to say our power units have increased by rather over 
50 per cent. during the year, and we have every reason to believe this in- 
crease will continue. I desire to say how much I am indebted to the staff 
—engineering and clerical—and principally to Mr, Partridge and Mr. 
Burstall, our excellent engineers, for the manner in which they have 
carried out their duties during the year, and I congratulate the share- 
holders on haying such able officers. 

After a brief discussion the resolution that the report and accounts for 
the year ended Dec. 31 be adopted was carried unanimously, 

The retiring directors and auditors were then re-elected, after which the 
business was made special to allow of the discussion of a resolution 
creating a further 20,000 newpreference shares of £5 each, This resolution 
was approved, and the meeting became an extraordinary one to allow of 
alterations in the articles of association. These alterations having been 
adopted, a vote of thanks to the chairman terminated the proceedings. 


Chelsea Electricity Supply Co. (Ltd.) 


The annual general meeting was held on Wednesday, under the pre- 
sidency of Mr. J. IRVING Courtenay. 

The SECRETARY (Mr, 8. J. Cluer) read the notice calling the 
meeting and the report of the auditors. 

The CHAIRMAN said : Gentlemen, since 1889, when the company’s 
works were started, there has been an increase in the profits each year, 
and it is with great regret that I have to record a backward movement 
for 1906, the net profits available for dividends on the share capital of 
the company being £14,015, as compared with £16,797 the previous year. 
There is a little more capital participating this year, as on the last occa- 
sion only half a year’s dividend was paid on the £25,000 issued to the 
founders, We are, therefore, unable to recommend more than 44 per 
cent, as against the former dividend of 6 per cent. This condition of 
affairs is due to several causes. Notwithstanding the fact that we have 
added to our circuits the equivalent of 11,496 8 c.p. lamps, and sold an 
additional 85,076 units, the gross revenue is £1,217 less than last year, 
and the net revenue has declined by £4,217, The working cost per unit 
sold to our customers is the same as in the previous year, although the 
prices of coal throughout 1906 were generally higher than in the previous 
year. The working coste, including those of management, compare not 
unfavourably with those of other London companies. : 

The sole increase in cost occurs in a charge which is entirely beyond 
our control, being fixed by Act of Parliament. The rates, owing to the 
rise in the assessment of the company’s property at the last quinquennial 
valuation, are increased by £2,080, and amount to nearly two-fifths of 1d. 
per unit sold, and there is still a further increase of about £700 for the 
current year. As the figures in the accounts show, the rates paid in 1906 
were £5,148, while the divisible profits earned in that year, after paying 
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debenture interest and placing a reasonable amount to depreciation, 
amount to £13,099. The figures are а. striking object lesson of the 
anomalies of the existing laws of rating, to which at previous meetings 
I have called your attention. Most users of the electric light in Chelsea 
would probably be surprised to hear that on each unit of electricity 
which they consume they pay a contribution of nearly 4d. for local rates. 
1t is hardly much consolation to know that we are nof alone in our 
misfortune, but I may mention that other London companies have during 
the last two years suffered to a greater degree than we have in reduction 
of profits. The other causes alluded to in the directors’ report will, we 
trust, ba overcome in time. We hope that the reduction in the average 
price obtained, amounting as it does to 21. per unit, which is equal to 
£3,445 on the present output, will bring us more custom. : 

The efficiency of the whole plant throughout the year has again been 
well maintained. The increase in the output in electricity from our 
works during the past year, although not very large, is not unsatisfactory, 
taking into consideration certain adverse conditions referred to later. 
The actual increase is 85,676 units, or 24 per cent. on the previous 
year’s output, A great part of this increase is due to the efforts 
which have been made to introduce the supply of electricity for 
other than lighting purposes, such as for heating and ventilating, 
driving motors and charging batteries for electrical carriages. For 
such applications as these corrent has to be supplies at exceedingly 
low rates, and although the margin of profit on this olass of bueiness 
is necessarily small, it is to that extent a source of income which 
could not otherwise be obtained. As regards the ordinary lighting 
business during the усаг, we have suffered to some extent from the 
generally depressed state of the building trade and property market in 
London. Doubtless tbis adverse factor is only of a temporary nature. 
All reports point to a state of activity of trade throughout the country, and 
it is reasonable to assume that part of the money now being made will 
eventually be invested in London residences. 

Capital expenditure incurred during the past year does not cali for any 
patticular comment. A few extensions of our mains have been carried 
out to secure additional supplies. The comparatively small expenditure 
on mains is a direct result of the alteration we carr:ed out some time 
back in our distributing system under which we were enabled to increase 
the pressure of our supply. The effect of this alteration will be felt toa 
still greater extent in the future, as any further necessary extensions of 
mains can now te carried out at a very mush lower cost than would have 
been the case under the earlier system of distribution. Our reserves 
against the depreciation of the property, as you will see from the accounts, 
are in a good position. 

In regard to the London County Couccil Bill and other bills which have 
been introduced, and are now before Parliament. None of these which 
could affect us have yet been allowed to go through Parliament. We 
have an influential organization watching and dealing with these matters, 
and it is hoped that iu the end we shall benefit, If any issue should be 
arrived at this year it will go a long way towards pntting an end to the 
unsettled state of the electrical business generally, andif a supply of elec- 
tricity in bulk could be obtained at less cost than we can make it our- 
selves, we should be glad to avail ourselves of it. I assure you the staff 
are unremitting in their ¢fforts to reduce costs and to obtain new busi- 
ness, aud I believe that an improvement in the development of the de- 
mand for a supply of electricity is bound to occur before long. I now 
move the adoption of the report and accounts and payment of the divi- 
dends set out therein. 

Мг. W. REGINALD DAVIES seconded the motion, which was carried 
unanimously, as were resolutions re-electing the retiring director and 
auditors, and a vote of thanks to the chairman and directora terminated 
the proceedings. 


Westminster Electric Supply Corpn. (Ltd). 


The ordinary general meeting was held on Wednesday, Mr. EDMUND 
BourNois presiding. 

The SECRETARY (Mr. Frank Iago) having read the notice convening 
the meeting, 

The CHAIRMAN said : Gentlemen, we have had a very satisfactory 
ear, and the prosperity of the Company continues. The applications 

th for lighting and for power purposes continue to incresse and the 
addition to the supply of current last year was the largest made since 
we started business. The demand, however, for current for power pur- 
poses docs not appear, in our district at all events, to justify the ex- 
travagant statements which have been made by the London County 
Council and others that the electric lighting companies in London 
were not able to supply the industries which were clamouring 
for power at a low price. We reduced the price last year to 1d. per 
unit, and yet we have not found any remarkable rush for the supply, 
even at that figare, which consumers would find in practice is lower 
than the rates proposed by the London County Council for similar 
purposes. I referred just now to the London County Council and its 
attitude towards the electric supply companies. They have put us to 
enormous legal expenses in their attacks upon us in the past and 
they have again this session lodged a bill by which they seek to 
become the sole purveyor of electricity in bulk, not for the County 
of London only, but also for an area outside amounting in all to 
some 450 square miles. They are asking Parliament by the bill 
to make them the paramount authority for the supply of electricity to 
& population of about 7,000,000, and it has been stated that the 
ultimate cost to the ratepayer of these proposals will be something like 
£30,000,000. We have to combat this gigantic proposal, put forward b 
а powerful body with all the resources of the public purse behind it, an 
we have joined, therefore, with all the other electrio supply companies in 
the metropolis in supporting a bill which, if passed, will enable us to 


establish & combination or amalgamation—which, by-the-bye, has 
hitherto been forbidden by the Legislature—by which one company can 
help another, if required, in bulk. We believe if we get our bill that we 
shall, by a combination of this kind, be able to give a supply of electricity 
to the consumers, whether for lighting or for power, at a lower price than 
even the London County Council pretends to be able to supply. The 
London companies have been described in many quarters as monopolists , 
but that, really, is not so, for Parliament has provided that competition 
сап take place in most districte; but what а prospect for the consumer if 
eventually the London County Council bccomes the sole vendor of elec. 
tricity. We have plenty of experience of what happens when a munici- 
pality has a monopoly in the supply of anything which is necessary and 
how complainte and matters of hardship are treated by them. We have 
had to pay about £5,000 more for rates this year than last—a serious item. 
We are paying now over £21,000 a year for rates and taxes, which 
represents 4 per oent. on the ordinary share capital, and uuless some 
check is placed upon the extravagance and recklessness of municipal 
authorities, I fear we must look forward to further inereas- s. I need 
hardly point out that such heavy increased charges by local authorities 
upon our industries make it difficult, if not impossible, for us to develop 
our policy of reducing the price of current to our customers. I. sesms an 
anomaly but it is a fact that we, as a corporate body, havo no voice or 
control in theelection of those who are responsible to the ratepayer for the 
management of local affairs, and we can only hope that the eyes of those 
whohave votes will be opened and that some amelioration of this terrific 
burden of rates may shortly take place. You will see by the accounts that we 
are taking a large supply of current from the Central Co., where there is 
magnificent machinery of the newest type, and in future we ehall draw 
upon the Central to a large extent, Before I conclude my remarks 
I should like to allude to the efficiency and competency of the staff of the 
Company. From the engineer-in-chief, Sir Alexander Kennedy, the 
manager, Mr. Hordern, and the secretary, Mr. Iago, down to the workmen 
in the employ of the Company, the greatest zeal and loyalty is displayed, 
and it isto them, in a great messure, that the continued prosperity of the 
Company is due. I now move the adoption of the report and accounts. 

Lord KINNAIRD seconded the motion, which was carried unanimously. 

A resolution approving the dividend was next carried, and the retiring 
directors having been re-elected, a vote of thanks to the chairman 
brought the proceedings to а close. 


Notting Hill Electric Lighting Co. (Ltd.) 


The twentieth ordinary general meeling was held on Tuesday, u idor 
the presidency of Sir Wu. Своокез, F. R. S. m 

The SECRETARY (Mr. R. G. Rawkins) having read the notice calling 
the meeting aud the auditors’ certifteate, 

The CHAIRMAN said: It will not be necessary for me to refer to the 
accounts at great length as some of them show no alteration from last year. 
The additional capital expenditure, amounting to just under £3,000, is the 
smallest in any one year since the company commenced вогіоцз business. 
Over £2,000 was spent on mains, which have been laid to cohueol up new 
customers, and to strengthen some of the old supply mains which were 
becoming almost over-loaded. The total capital expenditure to date is 
£231,857. 178. 5d., and the capital receipts are £208,000. Recaipts show 
an increase of £1,600, but the net profit is only a few pounds higher than 
in the previous year. This is due to two causes, the firat being the Wood- 
lane costs, the second is the increased rates paid to the local borough 
council, These show an increase of over £500, and total £2,325, which, 
added to the proportion of rates paid on the joint works, brings our con- 
tributions to the local borough councils to over £3,000 per annum. This 
is a very high figure, and represents nearly a jd. on every unit of elec- 
tricity sold, but if you take the accounts of a local authority which 13 
supplying its own district, and which fixes its own assessment, you will 
find tbat the rates work out at considerably less than a jd. per unit 
The balance of profit brings the total to be dealt with up to £20,038 14s. 84. 
The debit side of this account explains to you that we have taken 
£3,299 12s. of the profit for depreciation and sinking fund, and that 
debenture interest has absorbed £4,540 17s. 11d., leaving a buance of 
£12,198 4s, 9d. for division amongst the shareholders. The Ken- 
sington and Notting Hill Joint Debanture Stock Sinking Fund are 
that we havo contributed to this account over £6,000, ani this 
appears like'y to provide a substantial surplus at the end of чн 
pericd for division between the two participating companies, 85 p 
sinking fund works out at about 3$ per cent., and was calculated, ' 
3 per cent. We have generated or purchased 2,566,425 units, ü 
the total quantity accounted for was only 1,816,854 units, showing 8 loss 
of about 30 per cent. in transformation, distribution, &, which is muc 
higber than in more compaot districts. * 

You ses by the report of the directors that the company is joinins 
the other London electric supply companies in the promotion 5 
present cession of Parliament of the London Electric Supply Bill, w k d 
if passed, would enable the companies to meet every demand for 17 
tricity for all purposes, aud to charge customers a reasonable rate i 
the supply. It has been freely stated—and the circulation of the 1155 
ment has led many to believe it—that there is au enormous deman : 
electricity in London for power purposes. It has been shown, low 
by a systematic canvass that the estimated demand for electrical ү 
has been enormously overstated, and in our district there 1s really Sos 
little demand at present, though we are doing nll in our power to dev T 
and encourage it. The bill will enable the companies to amn bf cue 
and it more clearly defines the conditions of purchase at the end M dc 
term, which it is suggested should be extended from 1931 eo 15 
consideration of the companies accepting an obligation to варру bill 
tricity in bulk and for power purposes at the low prices stated in i p ү 
This is only just, аз they would have to expend вошо amount o 
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capital. Considerable economies will be effected by allowing the com. 
panies to amalgamate or link up, and the large amount of spare plant 
which each individual company is now compelled to keep would, to 
a very great extent, be released and used to meet increased demand 
without the necessity of raising new capital. The result of the scheme 
will be to benefit the consumer by allowing the companies to effect econo- 
mies, of which they would retain only a portion, using the rest to enable 
them to reduce the rates of charge for the supply both for power and 
lighting. The London Coznty Council is also introducing a new 
Bill in the present Session of Parliament, authorising the Council 
to supply electricity in bulk and for power; aud although it has been 
officially stated that the bill will not injure any of the existing under- 
takings, we do not feel quite satisfied about it, and the whole of the 
companies are opposing the measure. The business the County Council 
would get, or rather endeavour to get, would be most speculative, and 
almost certain to be carried on at a loss, and would be most detrimental 
to the interest of the ratepayers of London, and unless modified in many 
respects will prevent the development of the power business of the electric 
supply companies. The companies have been put to enormous expense 
in opposing the various electrical bills which have been brought before 
Parliament for several years past, and it is hoped that the question 
will be definitely settled at an early date. It appeara to be the general 
idea that the companies are making enormous profits and they have 
been referred to as gold mines, but if those who make the statement will 
take the trouble to go into the figures more closely, they will find that the 
dividends roceived on the capital invested in electric supply undertakings 
in London since the year 1888 will not work out at a very high rate of 
interest per cent. In the case of our Company it is less than an average 
of 44 per cent. per annum, the present rate hardly compensating for the 
poor return in the early stages. Another fallacy which should be exploded 
ia the statement one so often hears that as electricity costs, say, only a 
ld. per unit to make it should be sold at 134. per unit. It appears 
to be overlooked that after the unit is generated it frequently costs 
as much again, or even more, to conduct it to its destination. The 
cost of distribution is much greater in a scattered area of supply 
like ours, and I will show you why our Company, with its extended 
and in some A pee poor district, compares, as regards dividends, un- 
favourably with another having a rich and compact area in the West 
End. In the Company I refer to their mains have cost £85,600, and they 
sold 8,000,000 units last year. Our mains cost £120,000, and we sold less 
than 2,000,000 units. Our area comprises 1,285 acres, and the other 
Company’s area is only 160 acres. This is not the only drawback to the 
scattered district, as the loss of current in the mains is much heavier 
owing to their greater length and distance from the generating stalions. 
In addition to the cost of distribution, I should like torepeat the fact that 
we have to pay rates to the local borough councils equal to zd. on every 
unit sold. Iam glad that we have been enabled to maintain our divi- 
dend on the ordinary and preference shares at 7 cent., and the 
founders’ shares are entitled to an inoreased dividend, from £3 to 
£3. 10s. per share. Taking everything into consideration, we feel 
that this is a very satisfactory condition of affairs, and we are 
still adding new customers. It will be interesting to watch the 
growth of consumption of current in future. The manufacturers 
are succeeding in turning out lamps so efficiently made that the 
consumption af current is very much reduced without diminishing the 
candle- power., This means that the present-day consumer is paying con- 
siderably less for his electric light, and is equivalent to the companies 
reducing their charges. We hope that this will so encourage the use of 
current for lighting as to compensate for any possible loss. I now move 
the adoption of the report and accounts and the payment of the dividends 
and bonus set out therein. 

Mr. ARTHUR ELLIS FRANKLIN, J.P., seconded the resolution, which 
was carried unanimously. · 

Resolutions re-electing the retiring directors and auditora were then 
approved, and a vote of thanks to the chairman and directors terminated 
the proceedings. 


Kensington & Knightsbridge Electric Lighting Co. (Ltd.) 


The ordinary meeting was held yesterday, Lieut.-Col. R. E. Свомгтох, 
C.B., presiding. 

Mr. R. S. ERSKINE (the secretary) read the notice calling the meeting. 

The CHAIRMAN said: Gentlemen, you have all received a copy of the 
report and accounts for the last quarter, which ended on December 31, 
1906, and I do not to-day propose to dwell at any great length upon the 
report further than just to point out to you a few of the important matters 
which I think you ought to take notice of. Now, in the first place, as I 
have already said to you at our meetings in previous years, we have not 
paid you your dividend wholly in the form of ** dividend." But we have 
attempted to keep this company's dividend a constant one, and when we 
were able to do so we have paid you a small bonus“ in addition. Now 
this year, gentlemen, you will observe, if you go into the matter which 
naturally interests you the most, that we are again in the position 
of being able to propose to you the payment of the usual dividend 
of 5 per cent. for the year 1906, and I am glad to say that we 
are able to do this because, although in the past 12 months 
we have had to contend with adverse circumstances—that is to say, 
the great reduction we had to make in the price which we bave had 
to charge to the consumers of our current—yet we have, at the same 
time, been able to effect considerable eeonomies. I will now just 
proceed to deal with these matters in the reportin detail. If you will 
look at the accounts you will perceive that under the head of “ generation 


of electricity that we have been happily able to make a small reduction 


in the cost of that item, and in addition to that, it is very satisfactory to 
note that there has also been a coneiderable saving under the heading 


of repairs to our mains and meters, and that has taken place in spite 
of the fact, that we have devoted very ample sums to the mainten- 
ance of our plant, so as to keep it as usual in perfect working order. 
I regret to say that rates and taxes have again increased, and they show 
a very large advance. These rates and taxes are an item over which we 
have no control, and against which we have protested in the strongest 
way that lies in our power by attempting to get the assessment reduced, 
but I regret to say without success. They are increased, and increased to 
au extent which more than compensates for the saving we made in genera- 
tion and distribution taken together. This increase tells against us more 
than any other item of expenditure during the past year. You willsee that 
the item for management expenses remains practically the same as last year, 
and as regards the provision for the depreciation you will see th&t we have 
this year put a much more substantial sum to depreciation than we did 
last year. The result on the whole is that the total expenditure is again 
slightly less than the previous year, amounting to about 8 per cent. 
Now if you will please turn to the other side of the balance sheet, you 
will see that although our total units sold have increased from 4,800,000 
to 5,160,000, which is an increase of 7 per cent., a higher rate of increase 
than that of the previous year, yet on account of the very substantial 
reduction of price that we have given to our consumers, namely the 
average price being reduced from 3:71 to 8:42, which is about 8 per cent., 
the total sum received on the credit side of our balance sheet is less 
than last year, so that tho balance carried to net revenue only 
amounts to £22,610 as against £25,657 last year, and this in spite 
of the very considerable economies which I have already mentioned. 
The fact is that the rate of increaged output due to lower prices which we 
charged, only took place at a late date in the autumn, and we have not 
yet obtained the full benefit of dividing our fixed cost of production over 
the larger output, nor the increased output which always follows a 
reduction in the price. On the whole I think that the shareholders may 
be congratulated that we have maintained our position, and that we are 
also able to maintain our dividend. Although ав I have stated above every 
effort has been made to effect economies in items which require careful 
watching, such as the ооє6 of maintaining our plant, yet the rule that this 
company has always followed of absolutely юры the plant in the 
highest possible state of efficiency has been faithfully carried out. I 
last year dwelt strongly on this point, and I dwell on it equally strongly 
this year. The shareholders, if they care to see óur works, would be 
able to judge for themselves that no supply company has maintained its 
plant in a more satisfactory state than we ourselves are doing. I dwell 
on this point as it is of supreme importacce when the question of 
purchase arises, or if a question of amalgamation with other com- 
panies should hereafter arise. In our case I believe our shareholders 
are enjoying the advantages ns regards income-earning power of 
ecoromy of capital expenditure, which enables us to show these 
good results in our annual balat ce sheets as we do this year. Turn. 
ing now to a matter which is of great importance and on which I 
have already addressed the shareholders – namely, that of the Bill in 
Parliament in which we are taking part to enable us to combine with 
other companies to improve the general London supply, we are one of 
thoee companies who, having a bulk station of our own—or shared with 
the Notting Hill Electric Lighting Co.—are only too anxious to 
be let alone, but unfortunately this is not to be the ocase.. We 
are, as you know, the subject of attack not only from private under- 
takings—seeking to obtain powers for the whole of London—bui 
also to the attack of the Local Authority in the shape of the London 
County Council as the governing body in London. Now, gentlemen, & 
great deal of mischief has been done and much unrest caused amongst 
the users of electricity by the wild statements made as to the deficiencies 
and shortcomings of the supply of electricity for London, especially 
for power purposes. It cannot he made too widely known and dis-emi- 
nated by you, our shareholders, how falso and misleading this state- 
ment is when I tell you that we have for this past year been 
supplying our power customers, without any restriction, at the 
exceptionally low rate of 1d. per unit, a rate which is not attained 
by any other city of its size in the world situated as London ів. In regard 
to electricity distribution it will be seen that І am justified in the rather 
strong remarks I have made. But the саве for these large bills and for 
the County Council Bill, which, if carried out, might entail the borrowing of 
upwards of £20,000,000 sterling for the purposes of doing work which is 
already done satisfactorily by the companies and local authorities who are 
now carrying out the distribution of electricity in the various districts of 
London, is & matter so serious for the whole of the ratepayers of London 
and for this Company which, as your balance sheet shows, pays rates to 
the extent of £6,000 odd a year that I dwell on it, and I hope you will all 
bear this in mind when you are voting on Saturday next. I now beg to 
move “That the Report and Accounts be adopted and entered on the 
Minutes.“ 

Mr. R. W. WALLACE, K. C., seconded the resolution, which was carried 
unanimoualy. 

Resolutions approving the dividend of 5 per cent. on theordinary shares 
(making 5 rer cent. for the year) and re-eleoting the retiring director and 
auditors were then carried unanimously, and the meeting became special 
for the pürpose of considering a resolution approving the bill which is E 
be introduced in каша! by tho Fondon companies dealing with the 

uestion of the supply of electrical energy ior power. . 

3 Col. CROMPTON, abe again presided, commended the шошо e 
consideration of the shareholders and pointed out the effect w а ; е 
bill would have upon the fortunes of the company, and how essen rus 

was that a move in the direction indicated should be made in A р 0 
meet the threatened competition of the London County Council ane s a 
The resolution was unanimously approved, aud a hearly vote o s 8 
to the Chairman having been unanimously accorded, the proceedings 


| terminated. 
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CHARING CROSS, WEST END & CITY ELECTRICITY SUPPLY CO. (LTD.) — 
The report of the directors for 1906, after expressing theirregret at the death 
of Mr. Stefano Gatti, one of the founders of the company, shows the gross 
earnings of the West End undertakings from sales of current, rents, &., 
were £126,145. 18s. 2d., compared with £180,733. 98. 4d. in 1905 ; 
expenses (including depreciation) were £84,088. 1s. id., against 
£82,085. 128, 7d.; and net earnings £42,057. 17s. Id., against 
£48,017. 16s. 9d. After bringing in £14,436. 18s. 2d. from last year and 
payiog debenture interest the balanca is £42,574. 118., out of which 
preference dividend for the year required £18,000 and an interim dividend 
at the rate of 5 per cent. on the ordiaary shares £10,000, leaving 
£14,574. 11s. The directors propose to pay a final dividend at the rate 
of 5 per cent. on the ordinary, making 5 per cent. for the year. In the 
West End the equivalent of 57,308 8 c.p. lamps has been added, compared 
with 48,622 8c.p. in 1905, making the total of 510,589 8 c.p. (against 
453,285). These may be classified as lighting and heating 388,614 8 с.р. 
(against 349,630) and motors 126,975 8 c.p. (against 103,665). The horse- 
power in motors is 5,079 (against 4,146 H. p.), aud the mileage of mains laid 
is 350 against 847. The demand for electric energy is inoreasing, but 
owing to various causes the price has decreased. With the exception of 
rates, almost all other items of expenses are lower and the directors 
expect a marked saving in expenses during the current year. 

The gross earnings of the City Undertaking from sales of current, rents, 
Ko., were £105,502. 13s. 2d., compared with £95,340. 88. 3d. ; the expenses 
were £57,324. 12s, 10d. (against £53,340. 14s. 7d.) and the net earnings 
£48,178. Os. 44. (against £41,999. 18s. 8d.) Debenture interest 
and dividend on the City Undertaking preference shares absorbed 
£47,087. 58. 2d., leaving a credit balance of £490. 15s. 2d. (against a 
debit of £2,272. 4s. 9d.). In the City the equivalent of 41,475 8 c. p. 
lamps has been added (compared with 70,128), making the total conneeted 
412,684 (against 371,209), which may be classified as lighting and heating 
294,409 (against 274,509) and motors 118,275 (against 96,700), the latter 
expressed in horse-power being 4,731 (against 8,868). The mileage of 
mains laid is 270 (against 268). 

Mr. Rocco Gatti has been appointed a director in the place of the late 
a Stefano Gatti and Mr. John M. Gatti has been appointed managing 

irector. 


COUNTY OP LONDON ELECT&IC SUPPLY CO. (LTD,)—The directors 
recommend payment of the final preference dividend for the half-year 
ended Dic. 31, and a dividend on the ordinary shares at the rate of 6 per 
cent. (less tax), making 5 per cent. for the year. £21,000 has been placed 
to reserve for depreciation and about £5,000 oarried forward. The trans- 
fer books and register of members will be closed from March 1 to 11 
inclusive. 


О. C. HAWKES (LTD.)—The report for 1906 states that the net profits, 
after allowing for bad and doubtful debts and charging cost of replace- 
ment and repairs (£472. 6з. 4d.) to revenue, amount to £15,447. 15s. 6d., 
inoluding balanoe from last year. After deducting managing director and 
directors’ fees (£1,065), &c., the balance is £14,346. 2s. 6d. The directors 
have paid interim dividends of 5 per cent. on both preference and 
ordinary capital, which absorb £4,250. After paying the balance of pre- 
ference dividend they now recommend 10 per cent. per annum for the 
half-year on the ordinary shares, making 74 per cent. for the year, 
requiring £4,250. | 

LANOASHIRE UNITED TRAMWAYS.—At the meeting on Friday the Hon. 
Arthur Stanley, M.P., gave a sketch of the undertakings owned and of the 
progress made by the Company. Fifteen track miles of new lines, includin 
sub-stations, extension to generating station, car sheds, &c.,were completed 
and opened for traffic in October. An important acquisition was a lease 
of the tramways owned and worked by Farnworth Council. That system 
comprised seven milesof track and intervened between Bolton tramwaysand 
the South Lancashire Tramways Co.'s lines which connect to Manchester. 
They had also acquired a lease of the Clifton light railway which would 
form another connection between the old Farnworth system and Salford 
Corporation tramways. This line would be immediately opened for 
traffic. The company would possess the shortest route from Bolton, 
through Farnworth, to Manchester. The company now owned or con- 
trolled the whole of the tramways connecting Liverpool to Bolton and 
Manchester, with three direct connections at the Manchester end, and 
there was also connection with Wigan. The net working profit was 
£7,692, and as the whole system had only bsen in operation in 
its entirety for three winter months this result was satisfactory. 
Unfortunate as the experiment with the motor-buses had been financially, 
he thought they had every reason to congratulate themselves upon the 
experience gained, especially as it showed the advantages of tram ways over 
motor-buses, and fully justified the extensions which had bcen constracted. 
Their experience of motor-buses showed that they were not likely to enter 
into active competition with their tramways. There was every indication 
that the whole of the construction work would be well within the estimated 
cost given in the prospectus, The receipts from the supply of electricity 
to local authorities and other consumers amounted to £1,200 a year. That 
part of the business was carried on with caution, as an extension would 
involve a heavy capital cost for cables, which, if available, could be more 
usefully employed in extending or developing the tramways. 


SCARBOROUGH ELECTRIC SUPPLY CO. (LTD.) —Mr. G. Alderson-Smith 
stated at the meeting last week that their late chairman had expressed the 
opinion that more liberal discounts would bring in increased consumption, 
but the reductions had not borne good fruit, and that accounted for the 
small amount they had to distribute. During 1903-4 £625 was allowed 
in discounts, in 1901-5 £616, but in 1905-6 £1,039, the increase of £400 
having to come off the amount which would otherwise be distributed as 
dividend, The receipts had also suffered from bad trade, empty houses. 
Trade in Scarborough had been extremely bad during the last year. Mr. 
A. A. Campbell Swinton said that the average price at wbich the com- 
pany supplied electricity to private customers last year was 4'7d. per 


unit, compared with 4:864. at Eastbourne, 5.86d. at Bournemouth, 
4:974. at Torquay, 4:02d. at Hastings, 5:34 at Hove, 6:21d. at Oxford, 
and 5:37d. at Cambridge. They could not expect at watering places to 
supply electricity at the same prices as it was supplied in towns with 
fixed residential populations, because their machinery only earned revenue 
half the year, though ithad to ba provided to carry the maximum load. 


SOUTH METROPOLITAN ELECTRIC LIGHT & POWER OO. (LTD.)—At 
the meeting on Wednesday Mr. H. St. John Winkworth said the number 
of lamp connections increased during the year by 19,038, which was the 
largest increase they had had, and made the total of 8 c.p. equivalent to 
144,712. The number of consumers connected at the end of the year was 
3,201. The revenue increased from £22,181. 9s. 4d. to £24,118. 17s. 8d. 
The revenue account was adversely affected to the extent of about £1,500 
by the accident which occurred at the Greenwich generating station on 
Dec. 20, and which, he regretted to say, resulted in loss of life and damage 
to property, and caused the station to be shut down. The new power 
house, which was a saparate steel building and was not affected by the 
accident, was expected to be in operation next month. It had been designe 
to provide for extensions from time to time as the demand increased up to 
a normal capacity of 30,000 kw. The capital expended during the year, 
exclusive of the final instalment of £21,525 for the purchase of the 
Crystal Palace & District Co., amounted to £31,876 (which included 
about £7,000 for e. h. t. mains that would later on form a portion of their 
network for bulk supply), and if they deduoted the £3,031 received from 
Beckenham Council, and the £5,000 placed to depreciation, the net addi- 
tion to capital account was £23,845. The increased earnings for the 
year amounted to a little over 8 per cent. on this sum, nearly 15 per 
cent. but for the loss of revenue occasioned by the accident. The com. 
pany would shortly require to raise further capital to pay for the new 
power house, and to provide for the continual development of the business. 

Mr. Henry W. Bowden (managing director) said that the accident of 
Dec. 20 was due to the giving way of the back end plate of one of the 
thermal storage drums attached to the boiler. That drum was put to 
work on Aug. 20, 1906, and had to run for six months satisfactorily 
before being finally taken over by them. In view of the Board of Trade 
inquiry, which would be held shortly, it would be inadvisable to 
do more than briefly refer to the accident. On the morning of 
the accident, in the course of conversation over the telephone, 
when the usual daily figures for the previous day’s working were 
being reported, he was informed of a slight weep of steam in the 
back end of the drum, but it was conaidered quite unimportant. He 
suggested that perhaps it would be as well to notify the makers, as the 
drum had not been taken over by the company. also the insurance com- 
pany, and he (Mr. Bowden) said that he would personally inspect it on 
his arrival at the works that afternoon. He did so (at about 3:30 p.m.) 
and observed а slight weep of steam from the dished} end of the drum. 
Prior to that the makers had inspected it, but did not consider the matter 
serious, The plant was then working smoothly and satisfactorily, but 
at 4 p.m. the drum gave cut. Within 25 minutes, however, their 
Sydenham station was at fuli work, giving such supply as was possible. 
Their friends the London Electric Supply Согра. very kindly rendered 
them some assistance. A temporary roof was immediately erected over 
that plant, and by working night and day the supply was actually on 
again within 10 days, and since then, piece by piece, the plant had been 


tested and passed by the insurance company, and eae had been 


restored ; so that he was in the position of being able to report that the 
buildings were completed and the boilers all at work, leaving only one 
Belliss engine, which would be finished in the course of a few days. Com. 
mencing this week, supply is now available to the power consumers without 
restriotion as formerly. The average price obtained for current had been 
3:72d., against 3°74d. last year. They were turning out ap roximately 
25 per cent. more than at the same time last year; it fact, it ad reached 
an inorease of 40 and even 50 per cent. 


CITY NOTES. 
— — : 
MEMORANDA (Feb. 28).—Bank rate 5 per cent. (since Jau. 17, m 
Price of silver 32 —8214. per ов. Consols 86; —87 for money, 87—818 
for account; 2% per cent. annuities 852—806]. Console Pay M 
March 1; Stocks and Shares Continuation Days, March 12 and 1 
Ticket Days, March 18 and 26; Pay Day, March 14; Mining 8 
Carry-over Day, March 11. 


MARCONIS WIRELESS TELEGRAPH CO. (LTD.) — The directors have 
decided that it will be more convenient in future to close the rents : 
year on Dec. 31 instead of Sept. 30 as hitherto. It is reported by | 
directors that business continues to expand, the Dalston works 1 
occupied to their full capacity, and in view of the early opening 0 
Transatlantio wireless telegraph service prospects are very promising. 

METROPOLITAN ELECTRIC SUPPLY CO. (LTD.)—The directors descen 
mend a final dividend for 1906 of 4s. on the ordinary shares, making 
total distribution for the year of 88. per share, or 8 per cent. . 

STOCK EXCHANGE NOTICES.—The Stock Exchange committee but, 
appointed March 7 a special settling day in and granted a quotation i 
£150,000 £100 5 per cent. bonds of the Compania de Gas y Electric" 
de la Habana, and have also ordered a further issue of £160,000 Ril 
petual 4 per cent. debenture stock of the Baker Street & Waterloo se 
way Co, and 28,723 £10 fully-paid shares of the Lanarkshire panty p 
Ce. to be quoted. The committee have been asked to allow & | the 
issue of £25,000 44 per cent. first mortgage debenture stock o 
Brisbane Electric Tramways Investment Co, (Ltd.) to be quoted. ы 

UNITED ALKALI CO. (LTD .)— The directors recommend а dividend NE 
4s, each on the ordinary shares, placing £125,000 to reserve aud carry) 


forward £49,000. 
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IN our correspondence columns this week Mr. C. A. BAKER 
takes exception to the statement we made in our last issue to 
the effect that there is no simple way of enforcing the Board 
of Trade Regulations as to the variation of pressure at con- 
sumers’ terminals. It is true that Messrs. Mappin & Welb 
recently were able to get the Marylebone Council penalised 
for not maintaining a pressure as constant as it should have 
been, and no doubt any consumer is free to adopt a similar 
course; but can it be described as simple? Apart from time 
and trouble involved, the taking of proceedings is costly ; the 
evidence is probably open to dispute ; and, even in the event 
of the electricity undertakers being fined, the plaintiff gets no 
direct compensation, so that in all cases it is a question of 
the expenditure of money in enforcing a duty imposed upon a 
public authority to give supply at the statutory pressure. In 
fact, the consumer spends monoy for the satisfaction of seeing, 
at most, a fine inflicted upon the undertaker. 


Kershaw. Illus. Continued 812 


THERE is, of course, the Electric Lighting (Clauses) Act of 
1899, with its manifold clauses about inspecting and testing— 
clauses which read rather as if a pint of the electric fluid 
should be drawn off for inspection at suitable points rather 
than any simple provision for the testing of pressure. The 
local authority or the Board of Trade, on the application of 
any consumer, may appoint inspectors, but apparently nothing 


| serious happens if they do not. Similarly, the undertakers 


shall establish testing stations “sufficient for testing the 
supply of energy by the undertakers through the main.” If 
there is a dispute between the local authority and the 
undertaker about these testing stations, the matter is decided 
by the costly process of arbitration, though most people would 
think that such a matter might well be settled by the Board 
of Trade. If the local authority are themselves the under- 
takers, then, upon the application of any 10 consumers, a 
court of summary jurisdiction may play a part in obtaining 
testing stations. Such testing stations are to contain instru- 
ments of a pattern approved by the Board of Trade, but their 
accuracy seems to be of much less importance than their 
pattern. Such is the simplicity of the regulations made to 
safeguard the public. An occasional conviction is not much 
proof of simplicity, and the fact that pressure regulation is 
exceedingly bad on some networks is sufficient evidence that 
the regulations cannot be easily enforced. What is required 
is, that inspectors should be appointed with power to deal 
with cases of excessive variation without the consumer being 


put to trouble and expense in the matter at all. 


Sir ALEXANDER KENNEDY'S report on the Woolwich elec- 
tricity undertaking, to which we referred recently, was quite 
gloomy enough; but that of the Local Government Board 
Auditor is still less favourable to the financial situation. The 
charge for public lighting has been as high as 34d. per unit, 
but now it appears that the highest charge that can be legally 
made, according to the Order, is less than 2d., thus causing 
a further loss in income. Moreover, no allowance has been 
made for the services of town clerk, borough treasurer and 
other officials. No wonder, then, that, according to a recent 
election circular, the increase in the rates would be ls.; 
but it was amusing to note that the increase was given as an 
instance of bad administration by the Municipal Reformers. 
Even in refuse destruction the undertaking is unfortunate, for 
the cost per ton is 7s. 6d. at Plumstead, where the destructor 
is assisting the electricity works, whereas the cost is only 
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28. 2d. at the Woolwich destructor, where the working is not 
combined with any electrical generation. However, this is 
not the only case of its kind in London. Dust destruction at 
Bermondsey is apparently costing the borough £3,000 per 
annum more than other methods of disposal, and it is 
difficult to see how the borough benefits by paying 211. per 
unit for public lighting instead of having accepted the offer of 
ljd. per unit made by the London Electric Supply Corporation. 
— 

Ir a little mishap takes place in one of our tube railways 
there are sure to be proposals by the layman for all manner 
of automatic remedies. The other day a question was asked 
in the House of Commons as to whether any automatic 
arrangement was provided for cutting off the current in 
the event of accident or fire on the tube railways of Lon - 
don. The layman can scarcely be expected to know the 
difficulty of providing any such device which will act as 
and when it should, and does not realise the objection to 
suddenly stopping a lot of traffic in tunnels. But we are glad 
to see that the electrical adviser to the Board of Trade does 
not advise any such devices, though, judging by Mr. KEARLEY’S 
reply, he is considering the question of improving existing 
arrangements to meet possible contingencies. 


IN another column of this issue will be found a report of the 
annual general meeting of the Charing Cross, West End & City 
Electricity Supply Co. It will be observed that the revenue 
has decreased from £127,000 in 1905 to £122,900 in 1906, in 
spite of the fact that the units sold totalled 9,976,000 in the 
former and 10,222,000 in the latter year. There can be 
little doubt that the chairman was correct in attributing this 
change partly to the increased power load, but there must 
obviously have been other causes. The West End power load 
—and a good deal of the City power load, too—is admittedly 
not of a very profitable nature, owing to the very poor load 
factor obtainable. Nevertheless, it requires something more 
than this to bring about a decrease in revenue on the sale of 
an increased number of units. We are inclined to the opinion 
that competition is the real solution of the problem. In fact, 
the chairman practically admitted this, when he said that if 
the price charged per unit in 1905 had been maintained in 


1906, a very different set of figures would have been brought 
forward. 


— UR 

IN common with the majority of laymen, the directors of 
the company apparently regard the losses in transmission and 
distribution as something in the nature of an oversight on the 
part of their engineers. And certainly a loss of 4,290,000 units 
in a year is no light matter. They have, therefore, instructed 
their “engineer to carefully report to them where this loss 
arises." For once in a way, a shareholder did not ask whether 
leaky mains could be repaired. It is interesting to observe that 
the capital cost per kilowatt on the Bow station amounted to 
£26:2, but that extensions will be provided at £21:5 per 
kilowatt, Regarding working expenses, there has been a de- 
crease of 13:6 per cent. in coal costs, and a decrease of 9 per 
cent. in the works costs, including coal. For some unexplained 
reason the sum paid iu the way of rates and taxes amounted 
to £10,200, an increase of £2,850 over the sum paid in the 


previous year. Appeals against this assessment were made in 
vain. On the whole, we are inclined to agree with the Chair. 
man, that the year's working has been satisfactory. 


WE conclude this week an abstract of the Paper, by Messrs. 
STILLWELL and PUTNAM, on railway electrification, read before 
the American Institute of Electrical Engineers. It will beseen 
that the authors advocate the complete conversien of steam 
railways to electrical working, and give a very careful estimate 
of the reduced costs which may be expected, As regards the 
benefits of electrical working, some disappointment has been 
expressed in this country at the resulte of the electrification 
of the District Railway, but it must not be forgotten that a 
considerably improved service has been given. In the dis 
cussion which followed the Paper it will be noticed that prac- 
tically all the speakers were in favour of the single-phase 
alternate-current system both for suburban and main line 
traffic. The point, however, which deserves most attention is 
the proposal to adopt a standard frequency of 15. We do not 
think that this will obtain much support in this country. The 
London, Brighton & South Coast Railway Co. have decided on 
a frequency of 25, and the tendency during the last few years 
has been to adopt that frequency for all new work of this kind. 


The Royal Society.—Among the Papers read at the meeting 
yesterday afternoon were the following: Experiments with 
Vacuum Gold Leaf Electroscopes on the Mechanical Tempera- 
ture Effects in Rarefied Gases," by Dr. J. T. Bottomley ; “ The 
Resistance of Air," by A. Mallock ; ‘‘ Electric Furnace Reac- 
tions under High Gaseous Pressures,” by R. S. Hutton and 
J. E. Petavel. 


The New Technological Institution at South Kensington.— 
A committee of the Senate of the University of London have 
replied to the letter received from the President of the Board 
of Education, which we referred to in our issue of February 22nd. 
They express the hope that, previous to the appointment of a 
Royal Commission, the governing body of the new institution 
and the University Senate may be able to submit to the Board 
of Education joint proposals for complete incorporation, thus 
avoiding the necessity for a Commission, 


Commercial Motor Exhibition.—At Olympia yesterday the 
first exhibition of entirely commercial vehicles was opened by 
the Lord Mayor of London (Sir Wm. Treloar) for the Society 
of Motor Traders and Manufacturers (Ltd.) The exhibits 
comprise steam, petrol, petrol-electric and electric vehicles in 
the shape of omnibuses, delivery vans, lorries and waggons, 
and also a section devoted to motor boats and crude fuel 
engines for canal barge propulsion. The main features of elec- 
trical interest are confined chiefly to ignition devices an 
the electric and petrol-electric vehicles. The Electromobile Co. 
exhibit a delivery van and a police ambulance, the latter being 
for the City of London. On the stand of the Electric Van, 
Wagon & Omnibus Co. is the much criticised “ Electrobus 
and a 10 cwt. light panel van and a 2 ton delivery van. The 
lighting effects of the hall are greatly improved by the picking 
out of the gallery rails fronting the body of the hall with rows 
of incandescent lamps. In our next issue we shall deal fully 
with all the features of interest. 


Oable Interruptions. Date of Interruption. 
Tarifa—Tangier .......... eee ront Jan. 18, 1904 
Garachico (Teneriffe)—Santa Cruz dela Palma., July 12, 1906 
Grand Canary—Lansarote .................. pt. 18, 1906 
Paramaribo—Cayenne ....... jf Nov. 27, 1906 
Fort de France Paramaribo o Deo. 17, 1906 
New Brunswick—Prince Edward Island........ Jan. 9,1907 
Odessa—Kilia .............................. Feb. 9,1907 
Tenedos— Chi Feb 18, 1907 
БВһодез—5Ша.............................› Feb. 25, 1907 
Panama—Buenaventura .................... Feb. 28, 1907 
Buenaventura—Santa Elenas Feb, 28, 1907 
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The New Magnetic Observatory.— The Daily Telegraph 
states that work has now been resumed on the new Magnetic 
Observatory, which is being erected on a site at Eskdalemuir, 
Dumfries-shire, obtained by the Government from the Duke of 
Buccleuch several years ago. Before construction was sus- 
pended for the winter months, iron was discovered in the 
stone that was being used underground, and therefore this 
part of the erection has been demolished. The delay will be 
slight, and it is expected that the buildings will be completed in 
September. 


Wireless Telegraphy Notes.—The Elektrotechnische Zeitschrift 
states that the provisional Government of the Republic of 
Cuba has decided to establish a system of wireless telegraphy, 
and has placed an order with the Gesellschaft für Drahtlose 
Telegraphie for the erection of eight stations. These are to 
be at Pinos Ieland, Mariel, Pinar del Rio, Habana, Santa Clara, 
Camaguay, Baracca and Santiago de Cuba. The first two 
stations named are already working and have proved very 
eatisfactory. The other stations are in course of building, and 
will all probably be ready for work by the end of this year. 
The central station will be situated on Fort Cabanas, in the 
neighbourhood of Habana, and will be able to transmit mes- 
sages over a distance of at least 1,500 km. The above stations 
will communicate with ships, as well as with stations on the 
coast of the United States. It may also be mentioned that 
the Expedition Corps from America at present in Cuba makes 
use of the Telefunken wireless telegraphy, and several signal 
corps companies are equipped with military wireless stations 
on the Telefunken system. 


Arc Lamps for Train Lighting.— According to The Railway 
and Engineering Review, a new system of electric train lighting 
is being tested by the Chicago & North Western Railway on 
one of its cars in the suburban service at Chicago. The car is 
lighted by arc lamps of the enclosed arc direct-current type 
operating from a storage battery carried beneath the car. The 
storage battery consists of 50 cells, the line voltage being about 
100 volts. The battery in the new installation has a total capa- 
city of 130 ampere hours at its ordinary rate of discharge and 
weighs 1,350 Ib. Three lamps are used on each car, and each 
lamp requires about three amperes. It is claimed that train 
lighting by arc lamps may be accomplished at half the cost of 
lighting by incandescent lamps. No generator is used on the 
car, as it is intended to charge the batteries in permanent 
stations provided for the purpose, and in practice larger 
batteries will be supplied with extra sets sufficient to avoid the 
necessity of cars lying idle while the charging is going on. The 
arc lamps themselves, though specially constructed for the 
purpose, embody no radical features. 


Students’ Section of the I. B. B. Annual Dinner.—The third 
annual dinner of the Students’ Section of the Institution of 
Electrical Engineers was held last week, and was a very suc- 
ceesful gathering. The guests included Dr. R. T. Glazebrook, 
F.R.S., Mr. Robert Hammond, Mr. J. E. Kingsbury, Mr.W. M. 
Mordoy, Mr. F. Gill, Dr. C. V. Drysdale and Mr. G. C. Lloyd. 
After the toast of The King,” Mr. A. G. Ellis proposed the 
* President and the Institution," remarking that the students’ 
section provided a link between the colleges and the outside 
world, and that the section had made good progress during 
the past year, the average attendance at meetings being 56, 
though there was some difficulty in keeping up the section 
efficiently owing to the constant change in secretaries. Dr. 
Glazebrook, in responding, gave one or two cynical defini- 
tions, such as—The assistant is the man who does the work, 
and takes the blame, if any ; the boss is the man who takes 
the credit, and the profit, if any. He hoped, however, that 
they did not fail to get the credit for what they did. Dr. 
Drysdale, in proposing the Students’ Section," struck rather 
a pessimistic note, remarking that until there was combination 
among manufacturers the outlook would be bad. There was 
often too much C?R loss in individuals ; sometimes there were 
lagging currents, and occasionally a leading current was too 
much in advance, when, for instance, a man was before his 
time. It was necessary togeta proper combination of resistance, 
capacity and inertia to get the Monance required for success. 
Mr. Kavanagh, in replying, expressed the opinion that the 


students ought to come together oftener in a social way ; and 


Mr. Tubini, in proposing “ The Colleges,” took the view that 


ihe students did not need pessimism, but rather encourage- 


ment, and that if they were given a proper chance they would 
turn out as well as students in any other country. Mr. Ham- 
mond, in a humorous reply, recommended the students to 
think straight, to look ahead and to keep their health. Mr. 
Moss proposed the toast of “ The Guests,” to which Mr. Mordey 
replied, saying that it was an English characteristic to depre- 
ciate ourselves, but that really there was no justification for 
depreciating English engineering. In comparing 20 principal 
German and English towns he had found that the electrical 
output per inhabitant was only half as much in the German 
towns, and the price was twice as heavy. In America there 
was much more gas lighting in houses than over here, and the 
value of shares in American lighting and tramway companies 
was below par, whereas in this country such shares were above 
par. There was really nothing to fear as to education in this 
country. English training enabled engineers to work satisfac- 
torily under adverse conditions. 


ARRANGEMENTS FOR THE WEEE. 


FRIDAY, March 8th (to-day). 
PHYSICAL SOCIETY. 

8 p.m. Meeting at the Physics Laboratory, Royal College of Science, 
Imperial Institute-road, South Kensington. Papers on “ The 
Rate of Recovery of Residual Charge in Electric Condensers,” 
by Prof. Trouton and Mr. Russ; on Experimental Mathe- 
matics,” by Mr. Pichon; on An Instrument to describe 
Families of Equiangular Spirals,” by Mr. Blakesley; and on 
* A Mieromanometer,“ by Mr. Roberts. 

STUDBNTS’ SECTION OF THE INSTITUTION OF CIVIL ENGINEERS. 

$ p.m. Meeting at Great George-street, Westminster. Paper on 

* Corrugations on Tram-Rails," by Mr. A. T. Arnall. 


MONDAY, March 11th. 
JUNIOR INSTITUTION OF ENGINEERS. 
8 p.m. Meeting at the Westminster Palace Hotel. Paper on 
„Printing Machinery," by Mr. W. L. Powrie. 
GRADUATES’ ÁSSOCHATION OF THE INSTITUTION оғ MECHANICAL ENGINEERS. 
Meeting at Storey’s Gate. Paper on ''Notes on the Design and 
Equipment of Electric Travelling Cranes," by Mr. H. Broughton. 


TUESDAY, March 12th. 
INSTITUTION OF CIVIL ENGINEERS. 
8 p.m. Meeting at Great George-street, Westminster. Paper on 
** The Construction of Overhead Electric Transmission Lines,’’ 
by Mr. A. P. Trotter. (Adjourned Discussion.) 
GLASGOW SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS, 
8 p.m. Meeting at 207, Bath-street, Glasgow. Papers on The Pay 
Sheet," by Mr. R. B. Maccall, and оп ~“ Stores and Cost-Keeping 
for Electricity Supply Undertakings," by Mr. D. Denholm. 


WEDNESDAY, March 13th. 
BIRMINGHAM SECTION OF THB INSTITUTION OF ELECTRICAL ENGINEERS. 
7:30 p.m. Meeting in the Lecture Theatre, University, Edmund- 
street, Birmingham. Paper on Central Station Supply Econ- 
omics," by Mr. A. M. Taylor. (Adjourned Discussion.) 


STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 


7:30 p.m. Meeting at 92, Victoria-street. Paper on Comparative 
osts of Electric and Gas Lighting,” by Mr. E. G. Kennard. 


THURSDAY, March 14th. 
BIRumdHAu AND Districr ELECTRIC CLUB. 

7:80 p.m. Meeting at the Colonnade Hotel, New-street, Birmingham. 
Paper on Electricity as an Advertising Medium," by Mr. A. B. 
Gregson. 

INSTITUTION OF ELECTRICAL ENGINEERS. . 

S p.m. Extraordinary Meeting at Great George-street, Westminster. 
Paper on ''The Transmission of Electrical Energy by Direct 
Current on the Series System," by Mr. J. 8, Highfield. (Ad- 
journed Discussion). 

DUBLIN SECTION оғ THE INSTITUTION OF ELECTRICAL ENGINEERS, 

S p.m. Meeting at the Royal College of Science, Dublin. Paper on 
„The Effect of High Efficiency Lamps on the Electric Lighting 
Industry,” by Mr. W. Tatlow. 

FRIDAY, March 16th. 
INSTITUTION OF MECHANICAL ENGINBEBS. { 

8 p.m. Meeting at Storey's Gate. Paper on “ Petrol Motor Omni- 
buses,” by Mr. W. Worby Beaumont. 

ROYAL INSTITUTION. 

9 p.m. Meeting at Albemarle-street. Paper on Problems of Applied 

Chemistry,” by Prof. G. Lunge. 
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THE TRANSMISSION OF ELECTRICAL ENERGY BY 
DIRECT CURRENT ON THE SERIES SYSTEM.* 


BY J, 5. HIGHFIELD. 


} {In this Paper Mr. Highfield brings forward M. Thury's 
well known system of electric transmissiou by constant current. 
For some reason or other, possibly due to our insular position, 
we have paid very little attention in this country to the 
series system, and it has generally been assumed that the 
three-phase system was the only one worth considering. 
Those, however, who have visited Continental installations 
have been much impressed by the great simplicity of M. 
Thury's system. Mr. Highfield now gives the engineers of 
this country an opportunity of looking beyond the simplicity 
of manipulation, and of examining the system from the point 
of view of cost, which, when all is said and done, must be the 
ultimate criterion. 


The ease with which the pressure of an alternate current can be 
altered, and the simplicity of the apparatus required for the purpose, 
the solidity of the generator construction, and the convenience of 
parallel working, will probably cause this system to hold its present 
field. When, however, very long transmission systems are neces- 
sary, involving the use of very high pressures, many difficulties, 
chiefly due to impedance and capacity of the line, are encountered. 
I have for a long time been impressed with the advantages of direct 
current for long-distance transmissions, but during the last two 
years the problem was directly forced on my attention owing to the 
fact that the company to which I am engineer has obtained certain 
powers of supply in a very large area, aggregating 300 square miles, 
with a circumference of, roughly, 80 miles, which it is desirable to 


Ес. 1. —E.M.F. Wave Forst or ALTERNATOR USED IN THE 
„ COMPARATIVE ” EXPERIMENTS, 


supply through underground mains from a station situated on the 
circumference. In this case it at once became apparent that the 
cost of the cable system was the dominating factor in the problem, 
and therefore I found it necessary to carefully consider any system 
which offered a saviog in this respect. Consequently I have very 
closely investigated the possibilities of the direct.current series 
system for supplying such an area. 

M. Thury has for years steadily worked out the details essential 
to the direct-current series system, and has since 1889, when he 
put down his first system, designed and carried out schemes of 
gradually increasing size and importance, culminating with the 
Moutier-Lyon system, which was put to worklast year. He has 
continually increased the working pressures and simplified the 
apparatus, till for careful attention to detail and general excellence 
of design it compares favourably with alternate-current apparatus. 


CONSIDERATIONS AFFECTING WORKING PRESSURE. 


It is quite easy to produce alternate currents at exceedingly high 
pressures by means of static transformers. In order to obtain the 
same result from direct current it is necessary to put the generators 
in series. In this way there are no insurmountable difficulties in 
obtaining any direct-current pressure at which the line could be made 
to work. Until recently but little was known of the effect of direct 
current at very high pressures on insulating materials, and since 
there was much information with regard to the effects of alternate 
current, it became important to establish their relative breaking- 
down effects. To this end M. Thury built tive machines, three 
giving 20,000 volts direct current each, the other two 25,000 volts 
each. The machines were built with fixed commutators and arma- 
tures and revolving brushes and fields, and although the volts 
between the sections of the commutator were about 500, the 
machines worked most successfully. The current was about 
lampere. In order to compare the difference between alternate 
and direct currents a 75 kw. 50 cycle machine was used. Fig. 1 
shows the E.M.F. wave-form. It will be noted that the curve is 
rather flat as compared with that given by most machines, and this, 
together with the fact that the number of commutator segments in 


* Abstract of a Paper read before the Institution of Electrical Engineers 


the direct-current machines was comparatively small, givin 

slight waviness to the direct current, canned tho results to iue 
what favour the alternate current. It is not necessary to give the 
results of these tests in detail, but shortly it may be said that experi- 
ments were made by applying pressure to many types of porcelain 
insulators and to sheets and blocks of common insulating materials, 
The first noticeable difference is that insulators whjch heat up on 
the application of alternate current do not heat with the application 
of direct current. Further, no crackling or brush discharge takes 
place in the neighbourhood of breakdown in the case of direct 
current ; 60,000 volts direct current will not break down ordinary 
telegraph insulators provided they are well vitrified and generally 


of good quality. 
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a. Sphere to Sphere. b. Plate to Sphere. c. Plate to Point. 


Tests were made on sheets of presspahn ; the samples used were 
5mm. thick, and the tables hereunder show the sort of resulte 
obtained. These may be taken as typical of tests made on various 
other insulators. 


1. Sheet of presspahn, 5 mm. thick, alternate current: 


Test. Length of pressure application. | Press’e. R.M.S.| Observations. 


1 Г 14 minutes ...... buds 9,000 volts ps 
\| 30 seconds................ 11,000 volts | Punctured. 

9 2 minutes 9,000 volts Strong discharge. 
\ 15 seconds later . $,000 volts | Punctured. 


2. A similar sheet of presspahn, tested with direct current :— 


Length of pressure application. | Pressure. Observations. 
| %%% b | 
Two minutes 10,000 volts vá 
Two minutes .............. vs 15,000 volts us 
Two minutes : 18,000 volta 
Two minutes ............ .... | 20,000 volts А 
Four minutes | 25,000 volts Punotured. 


The above samples, after being twice punctured with alternate 
current with an average of two minutes’ duration of pressure at 
10,000 volts, stood a pressure of about 15,000 volts direct current, 
and broke down only after a further application of 25,000 volts 
direct current for four minutes. 
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Fro. 3.—Curve оғ SPARKING Distances (CONTINUOUS CURRENT). 


А. Sphere to Sphere. B. Point-to Plate . C. Plate--Sphere - and Plate - 
Sphere+. D. Polnt+Plate-. 


8. Slabs of marble 20 mm. thick were tested; these punctured 
after 75 seconds’ exposure to alternate current at 20,000 volts, or 
after two minutes’ exposure to alternate current at 15,000 volts. 

Direct current was applied for 15 minutes, starting at 10,000 volts 
and increasing gradually by increments of 5,000 volts at two-minute 
intervals to 45,000 volts, when puncture took place. "A 

Further tests were made to ascertain the relative sparking dis- 
tances of alternate and direct currents, and the results of some of 
the tests are set out in the form of curves in Figs. 2 and 3. It 
be noted from these that the sparking distance with the same pres- 
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gure is about twice as great with alternate current as with direct 
current. Asa result of many tests made it may be taken that a 
direct-current pressure at least twice as great as an alternate-cur- 
rent pressure may be used on the same insulators and the same 
cable. The simplicity of the poles and insulators, as used on the 
Lausanne line, makes much work at home appear unduly expen- 
sive. The insulators are quite small, but many careful measure- 
ments with 20,000 volte between the line and earth show that on & 
very damp and foggy day the total loss over 3,000 insulators, to- 
gether with lightning arresters, amounts only to 866 watts. 

It is & simple matter to work a direct-current system on the 
equivalent of a three-wire system—that is to say, the middle point 
of the system is connected to earth so that one line is worked at a 
pressure above earth and the other line at a pressure below earth. 
In this way, therefore, and using the same insulation, the effective 
direct-current pressure can be doubled. 

It has been found practicable to work overhead lines with alternate 
current at 60,000 volts across the wires of a three-phase system, 
say, 40,000 volts above earth. It would, therefore, be equally 
possible to work with direct current at 80,000 volts above earth, or 
at 160,000 volts between wires. With the exception of a short 
length on one system all the Thury lines have been worked with 
overhead wires, but on systems where it is essential to carry the 
mains underground the advantage of the series system over an 
alternate-current system is much enhanced. There is no special 
difficulty in making a single-core cable to work with direct current 
at 60, 000 volts pressure to earth; therefore, with two such cables an 
effective pressure of 120,000 volts can be obtained, and this cable 
can be more easily built than a three-core cable to work with 20,C00 
volts between conductors. 

Compared with а three-phase line it may shortly be said that, apart 
altogether from the lesser difficulties of insulation, the overhead line 
carries two conductors instead of three, and the underground system 
consists of one twin or two single-core cables against one three-cored 
cable; in addition, and chiefly, all capacity and self-induction difti- 
culties are avoided, however long be the line; in fact, so far as elec- 
trical difficulties count, the line may be of any length. | 

The actual pressures hitherto used are shown in Table I., which 
sets out the important features of schemes that have been in opera- 
tion for several years. It willbe noted that the highest pressure 
actually in use to-day is 58,000 volts on a three-wire system —i. e., 
29,000 volts above and below earth; the line was tested with a 
pressure of 100,000 volts above earth. 


SERIES AND PARALLEL SYSTEMS. 


In most of M. Thury’s systems the main transmission line is 
taken into manufacturers’ and other private premises in order to 
work motors for their use. In such cases it is generally necessary 
to keep the line current constant throughout the 24 hours, as, of 
course, any reduction in the line current would reduce the possible 
output from each machine, althought the speed would not be varied. 
When, however, the system consists of generating stations trans- 
mitting to sub-stations where the whole of the series line and plant 
is under one control, and where all the consumers’ supply is given 
on the secondary side, then the current during light-load times may 
be reduced by about 30 per cent., thus considerably improving the 
efficiency of the line. | | 

It is so usual now to think of parallel working that it may be use- 
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ful at this stage to point out shortly the differences between it and 
series working. These are of two classes, namely, the differences 

which affeot the working and those which affect the initial design of 
the system. Dealing with the working differences first: Fig. 4 
shows diagrammatically a series system consisting of three genera- 
tors and several motors, and Fig. 5 a single-series generator and 
motor, switches, and all instruments. The generators and motors 
are switched in series by means of a tour-way switch shown diagram- 
matically. When no plant is running each machine is short- 
circuited, and the line is connected in a single loop. Toswitch ina 
generator the machine is run up until it gives the proper line current. 
The switch is then opened, leaving the generator connected in series 
with the line, through which a constant current then flows. To 
connect in a motor the switch is opened so as to allow a constant 


A- Generator ammeber. 

B-\Automatic short- 
Circuibing switc 

C- Generator main switch. Line 

v- ~ voltmeter. 


D- Motor main switch 
E- ^» voltmeter. 


ede shory- 


200K Wmotor sok W motor 
ооо V 500V 


Fig. 4. 
Fic. 4. —DraaRaw or SERIES Drrect-Current System. 


Fia. 5.—DiaGram or CONNECTIONS, SHOWING ALL SWITCHES AND INSTRU- 
MENTS FOR ONE MOTOR AND ONE GENERATOR. 


Fig. 5. 


current to flow through the motor, and the brushes—which have 
been in the non-working position—are then rocked back so as to 
cause the motor to start; it is run up to speed by continuing to rock 
the brushes. When at full speed the automatic regulator gear takes 
charge, and by varying the brush position maintains the speed con- 
stant. To shut down a motor the brushes are slowly brought round 
to the non-working position so that the machine stops, and its short- 
circuiting switch is then closed. The generators are shut down in 
the same way. 

The effect of a short-circuit is to remove the load, and, provided 
the short-circuit is not put on too suddenly, the regulator gear can 
reduce the voltage so as to maintain the line current at its proper 


Table I. 
EE | . Year of і Total | Particulars of machine units. | Total 
Description of Undertaking. starting д; length of | line | Remarks. | 
up. circuit. No. Volts. Kw. Revs. Total output. pressure. 
€ ў | RIEN UMS UE FFP 
| : Amps | Miles. | | Kw. | Volta. ien. 
Ste, Acquedotto de Ferrari-Galliers (Italie), Genes, 1899 1889 45 74-6 | 18 i T se | 630 ‚ 14,000 Ring. 
Wasserwerke Zug (Suisse) "RES „ 1891 50 | 149 | 8 1600 |89 |820 | 400 8.900 Ring. 
Papeteries de Biberist (Suisse)) ʒꝛꝛꝛ . . 1893 40 230 | 2 300 n M 272 | 6,800 : oe 
Communes du Val de Travers (Suisse).............. ^ 1895 65 21-7 | | 1 1500 93 1450 | 990 | 9,100 Ring. 
| | 

Ste. 4'Ео!айтаде Electrique (Brescia-Italie), 1895 ..... 1895 | 50 83:3 ^ 2 $1000 826 | 10, 500 
Ste. Romande d'Electricité (Suisse) ................ ' 1895 50 22:4 | 4 3,500 | e ee i 700 14.000 Ring. 
Commune de la Chaux de Fonds et du Lcele (Suisse). 1896 | 150 323 т 1,800 288 [300 | 1,8990 12.600 Ring. 
Usines Electriques d'Eisenbourg (Hongrie) Ikervar- | i : | T 

Steinamanger .......... ra CR RR CR S 1896 65 40˙3 6 1,500 qe 200 ' 585 | 9,000 | ng. 
La Papelera Espanola Renteria (Espagne) 196 | 6 | 174 (22740 9% 1 13,0 
Ste. Industrielle d'Electricité Rieti (Italie) .......... 7896 80 | 878 4 8000 !.. |.. | 3600 . 12,000 .. 
M. V. J. Dunand à Batoum (Russie osese. . 1899 60 | 124 2 1300 |.. |.. | 130 0 x 
Usines Elec. d'Eisenbourg (Hongrie), Ikervar-Sopron. 1899 40 74:6 4 2.500 112 |.. 400 10800 ing. 
Mines de Plomb Linares (Espagne) ........... ee... 1900 60 37˙3 3 3.500 238 20 0 47 00 o Se Notes 
St. Maurice-Lausanne............ E 1902 150 696 (6 2,250 373 300 4.00 E 00 | See Notet 
Moutiers-Lyon ............. Кы ааш „+++, 10906 15 2237 4 7,200 582 300 4,800 97, 
pae a C P pu M A S t n V.... 


* Straight transmission 34:8 miles. The line is tapped twice before reaching Lausanne to supply local loads, 
t Straight transmission 111-8 miles, All underground cable working at full pressure. 
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constant value. To provide for sudden short-circuitsthe generators are 
coupled to the prime movers through a friction coupling, which slips 
when the torque exceeds the full load torque by 20 per cent. This 
slipping allows sufficient time for the automatic gear to work, so 
that no damage is done to the plant. One important advantage of 
the series system is that failure of a prime mover resulting in the 
shutting down of a generator does not interfere with the supply, and 
no automatic gear is required to provide for such a contingency, as 
the current continues to flow through the shut-down machine. 

Consider now the second class of differences which affect tho 
design of the system. The simplest systems to lay out are those 
where an ascertained load—not subject to increase—is to be supplied. 
Account must be taken of the amount of the load and its distance 
from the power station, the working pressure, the size of units and 
the current-density in the conductors. In the case of the direct- 
current series line, owing to the fact that the cost of insulation is 
considerably less, under the same conditions it will usually be found 
cheaper to work at a considerably higher pressure. 

With regard to the size of the unit, in the parallel system there is 
no difficulty whatever; the number of units can be readily decided 
on so as to allow a proper margin of spare plant, and the total 
number of machines is at once fixed without any other considera- 
tion. In the series system, however, the limiting of the pressure 
per machine is an additional and important factor. Series machines 
giving from 2,000 to 8,000 volts on one commutator have been 
working successfully for years, and for large machines it would 
be possible to go up to about 6,000 volts oa one commutator. 
The size of a single unit is, therefore, restricted both by the 
permissible pressure per machine and by the value chosen 
for the line current. In many cases two machines may be 
coupled to one prime mover, thus doubling the size of the 
unit. As has been shown, 100,000 volts is a perfectly possible 
working pressure; therefore 500 amperes in the line will trans- 
mit 50,000]kw. At this current each machine could be built to 
give 5,000 volts, and by driving the generators in pairs the size 
of each steam unit would be 5,000kw., and 10 units would be 
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Fia. 6.—Curves ssowrnc Data FOR CONDUCTORS ON THE Тнову SYSTEM. 


. Working pressure. 100,000 volte. Current density, 500 amperes per square inch. 
¥ull-line curves showing the percentage the constaut line loss in kw.h. bears to the 
output st each 1. ad up to full load and at several load factors. 
creme meee: C2B loss at various line amperes. 


required. If it be desired for any reason to work with a smaller 
number of generators this can be done only by reducing the line 
pressure and increasing the current. When, however, the usual 
claas of scheme is considered, namely, one where the business starts 
on a small scale and slowly increases to a large scale, more parti- 
cularly in a scheme where it is difficult to predict what will be the 
ultimate extent of the demand, then between the series and parallel 
systems there are important differences to consider. 
_ In the parallel system, provided the area be restricted, the pressure 
is decided according to the distance to which the energy is to be 
transmitted. The rate of transmission is not important, the under- 
taking starting with small units, un' ts of increased size being added 
as required. The distance, however, to which energy can be carried 
is at once limited by the pressure adopted 
With the series system, on the other hand, if at the start the load 
be relatively small, and only a small line current be therefore re- 
quired, difficulties arise. Since the line current practically deter- 
mines the maximum size of the unit to be adopted, it follows that 
the size of the unit is settled for all time unless the line current be 
increased, and increasing the line current involves the changing of 
the whole of the machines. It is, therefore, usually necessary to 
adopt a larger line current than is immedia ely requ red, resulting 
in larger percentage line Josses in the first years of the undertaking. 
This difficulty may be got over by usirg two machines to form 
etch main and sub-station unit. In the early stages each pair of 
machines is coupled in series. Subsequently, as the load increases 
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a second line is erected to work in parallel with the first; at the 
same time the two machines forming each unit are coupled in 
parallel, thus doubling the current and the capacity of the system. 
It is used onthe Moutier-Lyon line, the current in the first years being 
fixed at 75 amperes, subsequently to be increased to 150 amperes. 

The current density in the conductors must be decided according 
to the energy and volt losses that may be permitted. In the 
parallel system they should not be too high, otherwise the full-load 
losses are great, resulting in bad regulation; aleo it must be re- 
membered that the energy losses at maximum load have a great 
money value. In systems supplying from water-power stations or 
from economical steam stations the apparent lower energy efficiency 
in the line is not of any importance; where the cost of energy is 
high, however, it may become important. In the latter case it will 
usually be necessary to work at a lower current density with the 
series system than with the parallel system. The percentage loss 
due to the continuous constant current, in many cases, appears to 
be large, but it must be remembered in all such cases that the impor- 
tant matter is the percentage money loss. It is like many other 
problems in engineering, which when considered purely from a 
scientific point of view appear to be of importance, but are not so 
when considered commercially. 

In Fig. 6 are set out in the form of curves the line losses at various 
values of the line current and at various loads and load factors, in all 
cases the current density being fixed at 500 amperes per square inch 
and the line pressure at 100,000 volts. The curves are useful in 
determining the proper line current to use for m fixed or increas- 
ing load at varying load factors. If the pressure be reduced to, say, 
one-half, the distance for which the figures are given must, of 
course, be similarly reduced. In the above curves no account has 
been taken of the fact that the line current may at times of light 
load be reduced by some 80 per cent. ; if this were done, of course 
the line efficiencies would be increased. In short, each system 
must be decided on by taking into account the many variab'es in 
the problem, but it is hoped that these few notes will show what care 
is necessary in deciding on the proper line current; in fact, it is & 
more important matter than any decision that has to be come to in 
laying out a parallel system. 


TRANSMISSION SYSTEM. 


The system can be worked either as an ordinary two-wire system 
with both poles insulated, as a two-wire system using earth as the 
return, oras a three-wire system using the earth as the middle wire. 
Where the pressure between the wires does not exceed 25,000 volts 
it is usually convenient to work with a two-wire system, both poles 
being insulated, the line and other insulation of the system being 
sufficiently good to easily stand the full pressure of 25,000 volte 
when one end of the series of generators is grounded. In this case, 
should an insulator break, or from any other cause one point on the 
system becomes connected to earth, no interruption will be caused. 
Further than this, the breakdown can be very conveniently re 
by temporarily grounding the whole system at two points, one On 
each side of the accidental earth. This method is regularly used in 
repairing the Thury lines in Switzerland. It should be remem 
in this connection that the current dealt with is usually quite Sms 
probably not exceeding 200 amperes, and that it is & constant direct 
current ; therefore no trouble is caused on telephone lines. Another 
convenience of the two-wire system is that when connections 8!e 
made to the line or other work is required at any part of the system 
that point may be earthed. . : 

In the three-wire system the generators are divided into two ap- 
proximately equal groups, and the middle point is connected to 
earth. The system is not quite so safe as the two-wire system, 8$ 
in case of an earth in some part of the line, except where the 6 * 
divides the motors into two nearly equal groups, some part of à 
plant will be stopped, the worst condition being when the eart 
occurs near the power station, when half the supply will be stopped. 
With the use of direct currents of comparatively small eie 
might be possible, in open country districts, to use the earth as и 
return conductor. It would, of course, be necessary to make ei 
earth connections in such а way that they were not гар 
destroyed by electrolysis. As compared with the two-wire system, 
with the same total loss, one quarter of the line copper WO 
required, since the resistance of the earth is negligible. at 

In order to ascertain what effect the continuous use of the e < 
as a conductor has on neighbouring telephones and other circu! " 
and what, if any, unexpected difficulties existed, experiments we : 
carried out in the early part of 1902 on the St. Maurice-Lausann 
transmission line. The only difference observed as between Dene 
the double line and single line with earth return 18 that the 17 
less in the latter case. Further experiments were made at 1 ў 
by а commission formed by the French Government, and ate dort 
those made at St. Maurice, the loss being in proportion to the © ce 
rent density, the electrified zone extending only & very short distan 
into the ground. The drop in voltage was felt only in th ae 
diate neighbourhood of the earthed plates. No disturbances 
apparent eithor in the telephone or telegraph services. 


(To be continued.) 


THE IRON LOSSES 
BY THOS. F. WALL, M.SC., B.ENG. 
( Concluded from page 754.) 


Summary.— Part I.—The losses oceurring in asynehronous machines 


teeth, Experiments are described by which the losses due to the various 


causes have been found and Separated by the “ running down " metho 


Part II.—An investigation into the magnitude of the pulsations of the 
flux in the teeth is described, and the measurements obtained by means 


of search coils are given. 
losses from these measurements and a comparison with the resul 
ade 


II.— Tan PULSATIONS IN THE TEETH. 
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IN ASYNCHRONOUS MACHINES. 


terminals 39-5 volts were induced at the rotor ep rings The 
number of stator windings in series was 228, and the number 


of rotor windings in series was 200. Hence the pressure 


induced in the stator winding was Lun 39°5 volts = 45 volts. 


200 

To determine the pulsations of the flux in the teeth at 
different speeds it was simply necessary to alter the frequency 
of the supply current (and, of course, keeping the flux-density 
constant by changing the pressure in the same ratio). 

Experiments were made with the same motor as used for 
the first part of this Paper, and the following voltages were 
obtained: 


A.—Fluz corresponding to 100 volts induced in the Stator at Frequency 50, 
Anas 


d, 


| Mean pressure induced in l| Mean pressure induced in 
Frequency, 


stator search coil at rotor 2 ooil at 
: Eo = synchronism, synchronism, 
The first step in the examination of the variation of the flux — Л . 
in the teeth, produced as above described, is to find its magni- 50 0-82 1-90 
tude. "This pulsation is superposed on the variation due to 40 0°64 1-70 
the rotation of the main field, and it becomes, therefore, 30 050 180 


18 


; : — 1 1 lts induced in Stator at Frequei 50. 
purpose a coil of many turns of fine wire was wound round | _B—Flux corresponding to 120 vo K quency 


connected. A similar coil 
stator and its ends brought out to two terminals. The norma 


pressure was then applied to the stator exciting winding and the 
rotor coupled to a direct-current machine and run at various 


speeds. The E.M.F. 


consist of two components—one due to the rotation of the 


proportional to the difference of the speed of the main rotating 
be, if no 


to the speed of the rotor; at the high frequency of 


tion there will certainly be damping and the simple proportion 
will not then hold. As the 


in the teeth. It is not practicable to run the rotor 
precisely at synchronous speed, and, moreover, since the 
E.M.F. due to pulsations in 
the main field at the instant in that tooth, and varies from zero 
to а maximum and back 
through a distance equal to a pole pitch. 
mean E. M. F. induced in the coil for all points in the field. 
It is seen, then, to j i 
teeth at synchronous speed it is necessary to measure the 
E.M.F. induced in the search coil for speeds above and below 


to synchronous speed 
The E.M.F. induced in the stator 
search coil must now be found. To do this the ends of the 


above. An example will explain this better. In a particular 


experiment it was found that on applying 64 volts to the stator 


was wound round one tooth of the | —— -— — 


Pressure induced in stator 


Fr Pressure induced in rotor 
equency, search coil at synchronism. | search coil at synchronism, 
| 50 0-98 2-18 
40 0°80 1:83 
30 0:62 1:40 


C.— Flux corresponding to 180 volts induced in Stator at Frequency 50. 


Pressure induced in stator Pressure induced in rotor 
Frequency. | eh coil at synchronism, | search coil at synchronism. 
50 LE 1:12 2:88 
40 0-94 1-94 
30 074 1:50 


The motor had half-closed slots in both stator and rotor, and 
each of the search coils had 20 turns. 

À similar set of experiments were made on a motor with 
open slots in the rotor. In this case a complete curve of 


i 


1,400 1,200 1,000 800 600 400 200 0 200 400 600 800 1,000 1, 200 1, 400 
Revs. per Minute. 


Fic. 8.—VorrAGE INDUCED IN STATOR Бклвсн Coin or 40 TURNS. 


E.M,F.s induced in the search coils in stator and rotor Was 
taken for all speeds from 1,300 revs, per min. in the opposite 
direction to that of the rotating field to 1,300 revs. per min. in 
the same direction as that of the rotating field. The frequency 
of supply was 50, and the synchronous speed was 1,000 revs. per 
min. Fig, 8 shows the curve thus obtained for the stator 
search coil with 40 turns. Fig. 9 is for the rotor search coil 
with 30 turns. Since the E.M.F. as given by any point on 
these curves is made up of two distinct E.M.F.s, each of which 
varies with the speed proportionally, and since the E.M.F.s 
are of different, frequencies the curve should be obtained by 
taking the square root of the sum of the squares of the Pus 
ponent E.M.F.s. As mentioned above, the one component due 
to the rotating field is zero when the rotor is running EE 
chronously and varies directly as the difference of pes speed 
from synchronism ; the other component is zero when the rotor 
is at standstill and varies directly with the speed of the rotor. 
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Hence for the first component the point in which the curve 
cuts the ordinate axis is one point on the straight line, and the 

oint on the abscissa axis at n equal to the synchronous speed 
is another point. The straight line can thus be at once drawn. 
In the same way for the component due to the pulsations 
in the teeth the origin of co-ordinates 1$ one point on ‘the 
line, and the point in which the curve cuts the ordinate 
п = 1,000 is the other. For any speed the square root of the 
sum of the squares of the ordinates of these lines at that speed 
should give the corresponding point on the curve. — 

Suppose at standstill the mean effective E.M.F. induced in 
a search coil is Ey; then the mean maximum value of the 
flux through a tooth is | 

4 Бао 
4.44 c % | 
where 10, = number of turns in the search coil and с the fre- 
quency of the main current. 


will give the eddy-current losses in all the teeth under the 
assumption that the eddy-current circuit has only resistance; 
' * 2 2 
%, W., =() (,) War vatis. 
t.e zp $ p bs 2M Wa 
Substituting for E, and Wax gives 


A Е, 10° гү 

Wp 5. (= . ш, я ра) Vz watts. 

c, has been found for this particular machine to be 6:4 for 
the rotor and 577 for the stator. | 

V.=0°79 cubic dem. for the rotor, and for the stator 
V. 20:61 cubic dem. 

The length of the armature iron was 8:2 cm. ` 

For the rotor, 

The formula for the losses in the teeth due to pulsations 
then gives 

For the rotor, 


Let E, be the value of the E. M. F. induced in the earch coil КИЧКЕ: ДАЛП 1: 0:510 A E 

at synchronism and due to the pulsation. If E, is гера off from We 64:1 5 .90.0:9. 8:2 .0-55] ` 0:79 . Ej, 

the curve of voltages, such as Figs. 8 or 9, the quadratic mean of 2146 E.. 

the effective values is obtained. Therefore the maximum effec- p 

tive E.M.F. induced in the search coil will be v 2 E., assum- For the stator, XI | 

ing that the pulsations vary with the time according to а sine rj dw ( voor 601512210 "alum 
: i BST eS be 44. 2060 53:949) o 


=11°0 E, 

The values for Ep have been given in the previous table and 
by substituting, the losses due to eddy currents from the pul- 
sitions in the teeth are obtained. In the following table the 
different values thus found have been summarised. The last 
column gives the losses as obtained from Figs. 4, 5 and 6. 


Table, 


Fre- Stator | Wa. W., Wey Wi 
quency, | Pressure. Rotor. Stator. Total. From Figs. 4,546. 


( 180 899 ^| 138 96:8 95 
50 120 69*0 ^ 10:6 19:6 88 
100 53:0 |: "99 62°0 64 
1,400 1,200 1,000 800 600 400 200 0 200 400 600 800 1,000 1,200 1,400 104 550 | 97 647 65 
Revs Mi 40 95 490 | 70 56°0 60 
‚ per Minute, 80 49-0 15 46-5 46 
Fic. 9,— VonrAGE Inpucep IN Rotor SEARCH Corn or 30 Turns. ( 11 33-0 | 60 39-0 " 

Р A ә F А 30 (. "9 28:5 | 4:2 3277 40 
wave, and that the flux in the air-gap is distributed aecording | 59 24˙5 2:8 21:8 30 


to the sine lx. 
Then VI E, . . %. 1075. 444, 
where ф, is the variation of the flux from the mean maximum 
value $, when ,/2 E, is induced. 
E, . 10* -р Ё 
ex: 92 е аа aJ 2— =" 
Ф J2 544 T RRA У z Ex Ф 

where р is half the number of poles and z is the number of 
teeth in the stator or rotor according to the search coil being 
considered; c, is the periodicity of pulsations in the search coil. 


Then the eddy-current losses in the teeth due to the rota- 
tion of the main field is* 


с 1: 
үү м == n TP Ps y 
LIES? (5 600 V. watts, 


As previously mentioned, it is only the eddy-current effects of 
the pulsations which can be superposed on those of the main 
field; the hysteresis effects of the pulsations are at the most 
very small and can be neglected. 

The calculations in the latter part of this article were made 
by Prof. О. S. Bragstad, whom the author would here like to 
thank for the kindly interest he has shown in the work. The 
experiments were carried out in the Electrotechnieal Institute, 
Karlsruhe, Baden. 


ELECTRIC POWER SUPPLY IN LONDON.—YI. 


"300" 1, BY R. L. PEARSON. 
where B= E ex = (Continued from page 757.) 
E PTT 
: : "E ULI. /OUNCIL. | 
із the mean value of the maximum induction density in the FurHAM Bono Cou 


teeth. 
| is the breadth of the tooth at the widest part in centimetres. 
is the length of armature iron in centimetres. 
k is a constant which takes the insulation of the armature 
discs into account. 
V. is the volume of the teeth in cubic decimetres. 
v, is an eddy-current constant depending on the way in which 
the slots have been worked. 
: is a constant depending on the saturation or the teeth. 
c is the periodicity of the main current. 
4 is the thickness of the discs in millimetres. 


Then Wp = = уз 
M^. : 


At first sight it might appear that Fulham as à district 
would not be likely to offer any particular facilities 1n the ed 
of power, but although Fulham is more of à residential t А» 
an industrial area, the Borough Council elaims to have taken th 
first step in providing cheap electrical power for the metropo v 
That step was taken 34 years ago, and consisted in reducing 
the price to 14. per unit when the energy was used for —— 
Moreover, it is claimed that no other supply authority r r 
kingdom was in advance of Fulham in this respect. An dt 
only was this low flat rate for power adopted, but a flat ra "i 
34d. per unit was also adopted for lighting, so that Fulham : 
be handed down to posterity as a pioneer of cheap ун?” з 
lighting supply. On the whole, the undertaking has d deal 
very fortunate career, for it will be remembered that ag 
of trouble was experienced in getting the alternators to 


——ͤ—ũ—— — — — —ẽ— —— 


* E, Arnold, ** Die Gleichstrommaschine, Vol. I. 


— 


Kilowatts. 
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smoothly in parallel, and the engineers in charge had many an 
anxious moment during the peak. Then the load grew with 
extraordinary rapidity, aud threatened to overtax the capacity 
of the station; but now things have settled down more com- 
fortably, and it certainly appears as though the worst is over, 
and that much good fortune is in store. N evertheless, it would . 
seem that still more extensions will have to be put in hand 
very soon, for the annual increment in the load is equivalent 
to about 20,000 8 c.p. lamps, and even that increases year 
by year. 

The Fulham provisional order was obtained as recently 
as, 1897, and supply was commenced in February, 1901, 
the station being 
worked in conjunc- 
tion with a dust 
destructor. Owin 
to the fact that the 
site is on the banks 
of the Thames an 
admirable and 
cheap supply of 
coal and water is n 
available, and ——— r: 
although the de- r aS E 
structor stil sup- a 
plies a certain 
amount of steam, 
yet it is obvious 
that the successful 
running of the 
station is entirely 
dependent upon the 
coal-fired boilers. 

It may be men- 
tioned that the 
destructor consists 
of 12 cells of the 
Horsfall top - feed 
type, each consum- 
ing 10 tons of 
refuse in 24 hours. The boilers, six in number, are of the , 
Babcock & Wilcox type, and each has 1,284 sq. ft. of heating 
surface, the working pressure being 140 Ib. Included in what | 
may be termed the old plant are three coal-fired dry-back | 
boilers. 

It would be superfluous to enter into any description of the 
old slow-speed Musgrave engines directly connected to General 


Midnight. 
Fie. 17.—Loar Curve (Dec. 1906.) 


Maximum Load, 1,263 kw. Public Units 2.935. Private Units, 9,989. 
Total Units, 12,971. | 


Electric two-phase alternators, or of the Ferranti switchboard, | 
and it is therefore expedient to proceed at once to a considera- | 
tion of the new plant, | 

Coal is brought to the wharf in harges and lifted therefrom | 
by a steam crane which drops it into a hopper. Here it is 
automatically weighed by an electric weighing machine built | 


by Messrs. Avery. This machine is essentially of the ordinary 


Fic. 16.—ONE oF THE GENERATING SETS AT THE FULHAM Evectriciry Works, 


steelyard pattern, but as the load approaches the requisite 
amount the movement of the steelyard is arranged to complete 
the circuit of an electromagnet, and this almost closes the 
aperture through which the coal is passing. Thus the coal 
passes very slowly until a second circuit is closed by the 
further motion of the steelyard. "Then the admission of more 
coal is prevented completely, and at the same time the electro- 
magnet plunger knocks out a toggle joint, opening the bottom 
of the hopper and allowing the coal to fall into the conveyor 
buckets. The weight of coal, which can be varied at will, is 
automatically registered, and a small motor sets the entire 
apparatus in order again for the next instalment. From the 
hopper the coal is 
raised by an endless 
bucket conveyor to 
the bunkers. These 
are six in number 
and each has a 
capacity of 50 tons. 
The conveyor has 
a capacity of 40 
tons per hour, is 
electrically driven 
by a B.T.-H. 10 H. p. 
two-phase induc- 
tion motor, and 
was built by the 


Fulham Steel 
Works. 

An artesian well, 
500 ft. in depth, 


has been eg for 
the purpose of sup- 
9 ‘holler feed 
water. The bore 
is 91in. in diameter, 
and the pump, 
which is elec- 
trically driven 
through spur gear- 
ing, has a capacity of 10,000 gallons per hour. For feed- 


, water heating Green's economisers, consisting of some 396 


tubes, have been installed. The new feed pumps, of which 
there are two, are of the Andrew & Cameron pattern, and each 
is capable of delivering 4,500 gallons per hour. A new stack 
has been built by the Corporation to the designs of the 
borough eurveyor, This stack is 180 ft. in height, and has an 
internal diameter of 10ft.; it is lined with firebrick to a 
height of 60 ft. 


The latest addition to the boiler plant consists of four 
Stirling water-tube boilers, each with an evaporative capacity 
of 15,000 Ib. per hour, and a working pressure of 150 Ib. per 
square inch. Two of these are hand-fired, and the other two 
are fitted with mechanical stokers supplied by the Underfeed 
Stoker Co. Some interesting experiments regarding the effi- 
ciency of the hand-fired boilers as compared with the mechani- 
cally-fired ones are in progress. No figures are yet available, 
but it would appear that the mechanical stokers will effect a 
very considerable saving, not only in labour, but in fuel coste. 
At present the fuel employed in the machine-fired boilers is 
West Hallam slack, at about 19s. a ton, but this is of such a 
nature that it would be quite impossible to use it for hand- 
firing. Nevertheless, some very excellent results are being 
obtained. Forced draught is provided by a fan to which are 
coupled two electric motors, one on each end of the shaft, 
either being sufficiently powerful to do the requisite amount 
of work. The boilers feed into a 9 in. steam main which is 
connected at each end to the ring main of the old steam- 
raising plant. Thus the complete main is actually shaped 
like a figure 8. Steam is supplied to the engines, superheated 
to about 100 deg. "M" 

The new generating plant consists of a Belliss triple expan- 
sion engine directly coupled to a two-phase 1,000 kw. generator 
working at 250 revs. per min. The generator is of the 
revolving-field type and was manufactured by the General 
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Electric Co. Its voltage is 3,000, and the frequency is 50 = 
per second. The engine works in conjunction with a Worthing- 
ton surface condenser and a Simpson grease extractor. An 
Edwards air pump is installed. This set has only been run on 
load once, but gives promise of excellent performance. 

Another unit recently installed is of considerable interest, 
since it was one of the first, if not /he first, Curtis turbo- 
generator to be laid down in this country. It has a capacity 
of 750 kw. and runs at 1,500 revs. per min., the voltage and 
frequency being, cf course, exactly the same as those of the 
machine just described. In connection with the turbine is au 
Allen surface condenser. A glance at the steam consumption 
log book demonstrates the high efficiency of this set, and since 
it has been running for about a couple of years there is no 
doubt about the economy which it has effected. 

Condensing water is obtained from the river by electrically- 
driven centrifugal pumps, one of which has a capacity of 
108,000 gallons per hour, one of 45,000 gallons per hour, and 
three of 30,000 gallons per hour each. 

Fig. 16 shows part of the engine room, and Fig. 17 is a 
E load curve. 

here is nothing of special interest in the switch gear: the 
old board is of the Ferranti cellular pattern, and the new 


Th ANNA 
М >. М» NC ^w 


Fic. 18.—33 H P. Motor at Messrs. Есілхотом'в Booxsrnpinc Factory. 


board is of the Westinghouse pattern. The latter carries oil 
switches in the generator circuits, provided with overload time 
limit and reverse current relays. Each panel is designed to 
deal with 1,000 kw.  Synchronising is effected by means of a 
lamp in conjunction with a Westinghouse synchroscope. 

Practically all the extensions enumerated above have been 
carried out within two years, when a 200 kw. slow-speed, 
Musgrave-General Electric Co. set was taken out to make room 
for the new plant. 

With regard to expenditure the total working cost for 1905- 
1906 came out to 1:289d. per unit. This, when added to 
interest, sinking fund, &c., amounted to 23744. At the 
present time there are about 950 H.P. of motors connected to 
the mains, the rule being that all machines under 5 H. P. sball 
be run by single phase current, while those of over 5 H.P. are 
run on the two-phase mains. Some remarkably good testi- 
monials in favour of electric driving have been received from 
consumers: The Fire Prevention Building Co., who have 
eight motors varying from 3 H. p. to 40 H.P. and aggregating 
over 140 U. P., atate that for 18 months, since their installation, 
these motors have never once broken down, nor have they 
cost anything whatever for repairs. А firm of bookbinders, 


Messrs. Eglington, have expressed themselves strongly in favour 
of electric driving; they point out the convenience of being 
able to start up their works at à moment's notice, which was, 
of course, not the case when they were steam driven. The 
motora, too, are placed high up on the walls, and thus space 
is economised, a most important consideration in London 
factories. Messrs. Eglington are perfectly well satisfied with 
the efficiency of. the machines, iud state that four out of the 
five motors which they have installed have cost them nothing 
whatever in repairs. The fifth motor caused trouble owing 
to oil creeping into the armature. This defect was, however, 
discovered and remedied, and everything is working satisfac- 
torily. The ingenious suggestion is also put forward that 
electric motors, instead of making dirt, actually collect it! 
Doubtless this is true enough, but it would obviously be un- 
wiseto push the scavenging function of an electric motor too far. 

Figs. 18 and 19 illustrate motors at Messrs. Eglington's and 
coupled to a band saw. 

Heating by electricity is gaining ground rapidly in Fulham, 
as is evidenced by the fact that electric radiators are now 
installed in some 300 flats. Energy for this purpose is also 
supplied at a flat rate of Id. per unit. Thus, in spite of the 
fact that Fulham is residen'ial and not industrial, ample 
provisions are made for & supply of electric power at a low 


= 


Fig. 19.—8H.p. Moror Drivina a BAND Saw. 


price, and indications are not wanting that the inhabitants 
avail themselves of the facilities to a large and increasmg 
extent. This is duc, in considerable measure, to the efforts 
of Mr. A. J. Fuller, the borough electrical engineer, who has 
courteously supplied a number of the data employed in this 
article. 

(To be continued.) 


A Simple Method of Control on Tramcars.—A new method 
for preventing tramcar drivers from starting or stopping 75 
quickly has recently been patented. According to the El. i 
trische Krajtbetriebe und Bahnen, this apparatus gets rid о 
the disadvantages of watt-hour meters and current recorders, 
as its working does not depend on the energy consumed. | 
consists of a U-tube containing mercury. The inertia of tbe 
mercury causes it to rise in one or other limb whenever the 
car is started or stopped. The amount of this rise e uie 
the starting acceleration and brake retardation. \ hen the 
rise exceeds a certain fixed limit, a circuit is closed and à 1 
of numbers put in motion. The number of times a driver ha 
started or stopped too suddenly can thus be determined. 


— —ů . 
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ON THE SUBSTITUTION OF THE ELECTRIC MOTOR 


FOR THE STEAM LOCOMOTIYE.* 
L. B. STILLWELL AND H, ST. C. PUTNAM. 
(Concluded from page 761.) 


Summary.—This Paper first deals with the advantages which ma be 
expected from the electrification of steam railways. A table is then = 4 


Conducting Transportation. Item 21. 
stitution of the electric locomotive for the steam locomotive it is 
obvious that the change eliminates the work which the fireman is 


to one man, provided the control system is x be with effective 
n 


of thoroughly competent motormen can be obtained at a figure 
which will represent a reduction of 1 per cent. in operating expenses, 
making this item 4:5 per cent. instead of 5:5 per cent. 


Item 22. One of the marked economies resulting from the sub. 
stitution of the electric motor for the steam locomotive in.railway 
operation is in the reduction of the fuel account. The following 
figures show comparatively the fuel consumption upon the Manhattan 
Railway during the year ending June 30, 1901, when steam loco- 
motives were employed, and during the year ending June 30, 1904, 
when electricity was used. During the period first mentioned 1 Ib. 
of coal produced 2:23 ton-miles, if the weight of the locomotive be 
included, and 1:6 ton-miles if the weight of the cars only be con- 
sidered. During the latter period (electric traction) 11b. of coal 
burned at the power house produced 3:85 ton-miles, excluding 
weight of locomotives ; therefore the ratio of ton-mileage per pound 
of coal in: favour of electric operation was 2°57 to 1. Including 
weight of locomotive. it was 1°72 to 1. The average speed under 
electric operation was approximately 2 miles an hour greater than 
that attained by steam, and if correction be made for this difference 
the ratio of ton-mileage per pound of coal excluding weight of loco- 
motives is approximately 8 to 1, and including locomotives 2 to 1 
in favour of electric traction. It should be noted also that in this 
case the coal burned at the power house was of lower grade, and 
therefore less expensive than that used by the locomotives, and it 
is reasonable to expect that, in general, electric traction will mean 


proximately 40 miles in length, the potential being 11,000 volts. 
The grand average of traffic in the United States does not exceed 
seven trains per day passinga given point in each direction, and the 
trolley and track rail energy losses for this traffie would be less than 
2 per cent. Assuming that such a trolley voltage is used in con- 
neetion with a feeder potential of, say, 40,000 to 60,000 volts, the 
allowable loss in these feeders at maximum load certainly will not 
exceed 10 per cent., and the energy efliciency of step-up transformers, 
transmission feeders and step-down transformers will be 99 per 
cent. Combining this figure with the energy efficiency of trolley and 
track, as above stated, the resultant efficiency from bus. bars of power 
house to the train will be 90 per cent. 

The works cost of the Manhattan plant are less than 0*6 cent. per 
unit, and for bulk supply we can at least take that figure. 

In the case of the single-phase, 25-cycle motor, assuming the 
average length of run for freight trains to be 15 miles and for 
passenger trains 20 miles, we have calculated that of the energy 


* Abstract of a Paper read before the American Institute of Electrical 
Engineers. 5 


locomotive equipped with this paratus.] 

tive for traction therefore is 0-8 
cent, and the cost of a horse-power-hour effective for traction about 
0*6 cent of which 0°35 cent is for fuel when coal of 14,000 B. T. U. 
per Ib. costs $3:00 per ton of 2,240 Ib., and 0:25 cent is for other 
power-house supplies, power-house labour, and maintenance oí 
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Length of Run-Miles. 
Fio, 1.— TnAIN CHARACTERISTICS. 


Weight of train, including locomotive, 300 tons. Rate of acceleration, 0:50 miles per 
hour per — Rate of braking, 1°25 miles per hour per sec, Coasting, max. speed 
X 0°8-secon 

Kw. at power station includes : Train lights and auxiliaries for 3 hours per day 
48 kw. рег 100 tons, Train heaters for 3 months, 417 kw. per 100 tons. 


The railroads of the United States in 1905 used coal costing 


$156,429,245. For the purpose of estimating the cost of equivalent 
electric power the following data are necessary, of which those 
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Length of Run-Miles. 
Fic, 2, —TnAIN CHARACTERISTICS, 
Weight of train, including locomotive, 1,300 tons. Rate of acceleration 0°25 miles 
per Koai per sec. Rate of braking, 0:75 mile per hour per sec. Coasting, max. 
speed O S- seconds. 
Kw. at power station includes: Train auxiliaties, Ik w. per 100 tons, 


marked by an * are furnished by the report of the Interstate Com- 
merce Commission, while the others involve certain assumptions : 
PASSENGER SERVICE. 
*Passenger train-miles. 
. Passenger ear-miles (54 cars per train). 
* Passenger-miles. 
Average weight of passenger trains :— 
a. Weight of locomotives, 60 tons (average on Erie system). 
b. Weight of cars, 30 tons. 
c. Weight per passenger, 140 lbs. 
Average speed of passenger trains. (Sec Fig. 1. 
Average length of run, 10 miles. 
* Mail and express train-mileage. 
Average weight of mail and express trains (assumed same as passenger 
train). 
Non-revenue ton-mileage, 10 per cent. (This figure is only 7 per cent- 
for Erie system.) 
Freicur Service, 
*Freight train-mileage. 
*Freight car-mileage. 
*Revenue freight ton-miles. 
Average weight of freight trains :— 
a. Weight of locomotive, 79 tons (average on Erie system). 
b. Weight of cara, 15 tons (average on Erie system). i 
Average speed of freight trains, (Sec Fig. 2.) Based on maximum speed 
of 25 m.p.h. 
Average length of run, 15 miles. s А 
Non-revenue ton-mileage, work-trains, switching, &c., 15 per cent, 


Basing our caleulations upon the foregoing statistical facts and 
the assumptions noted, we estimate that for the operation of the 


+ For the motor curves upon which these figures are based, we are in- 
debted to the courtesy of the Westinghouse Electric & Mfg. Co. 
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entire freight and passenger service of the United States as existing 
in 1905 the aggregate energy required at bus-bars of power houses 
would approximate 12,500,000,000 kw. hours per annum. At 0:6 
cent per kilowatt-hour the total cost of energy for traction, for the 
operation of all auxiliaries and for the supply of light and heat to 
nger trains, would closely approximate $76,000,000 per annum. 
is figure represents a saving of about $80,000,000 as compared 
with the coal used by steam locomotives in the year 1905. | 
Referring to the table, the average cost of this item for five years— 
viz., 11:292 per cent., would be reduced by electric traction to 
5'583 per cent. Ps 
Item 27. In discussing item 22, we haveincluded in the estimate 
of electric power required, energy sufficient to light all cars three 
hours out ob every 24. We have also included energy sufficient to 
heat all passenger trains by electricity an average of three months 
per annum. Both of these are important items. The cost of clean- 
ing the cars should also be reduced by the elimination of smoke and 
cinders from the locomotives. All things considered we believe it 
is fair to assume that under electric operation this item will approxi- 


mate 1 per cent. of operating expenses. 


(ltem 29. Telegraph expenses.“ In general it is not to be ex- 
pected that the large amounts of power required for train operation 
can be transmitted electrically without more ot less interference 
with the telegraph and telephone service. Certain technical ques- 
tions in regard to methods of preventing interference remain to be 
worked out. The erection of overhead circuits carrying’ power 
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Length of run, 20 miles. Weight of train, including locomotive, 300 tons. Rate of 
acceleration, 050 mile per hour рег sec. Rate of i 2⁵ j pet 
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Kw. at power station incluies: Train lights and auxiliaries for 3 hours per da 
48kw. per 100 tons, Train heaters for 3 months, 417 kw. рег 100 tons. а 


supply will involve generally more or less shifting of the location of 
the telegraph lines. This item of expense is taken care of in our 
estimate by inclusion of the cost of overhead construction and is 
treated as a capital account. Telegraph circuits being rearranged 
with reference to the power circuits, or equipped with one or another 
of the devices which have been suggested as preventatives of diffi- 
eulties resulting from inductive effects of the power circuits, it might 
be assumed, perhaps with safety, that item 29 would not be changed 
but we are inclined to the opinion that there will be a slight increase 
in the cost of this item even under the best plans heretofore proposed 
and we therefore increase it in our estimate to 0:2 per cent. 


Item 31. The ability to employ conveniently for the lighting of 
important passenger stations and yards, electricity delivered at the 
point of consumption at a cost which, exclusive of capital charges 
upon power plant, closely approximates 0:6 cent per kilowatt-hour, to 
substitute electric motors for engines now used to operate freight сат- 
riers on docks, wharves and piers, and toavail conveniently of ele:tric 
hoists, all these are important advantages incident to the adoption 
of electricity. For lighting and incidental power service of this 
kind, equivalent to that with which railroads are now apparently 
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satisfied, the change would undoubtedly mean reduction in cost. 


. We will let it stand as it is, however, and would point out the fact 


that without increasing the cost of this item, a great improvement 
in facilities for handling freight at docks and wharves and for light- 
ing passenger stations and yards will result from the substitution of 
electric power. | 
Item 35.“ Loss and, damage.“ Under this item the important 
factors which will be affected by the substitution of electricity for 
steam are the following :—viz., ‘‘ Charges for loss, damage, delays 
or destruction of freight, parcels, express matter, baggage and other 
roperty entrusted for transportation (including live stock received 
Por shipment) and all expenses directly incident thereto. . . . 
Charges for damages to or destruction of crops, buildings, lands, 
fencing, vehicles, or any property other than that entrusted for 
transportation, whether occasioned by fire, collision, overflow, or 
otherwise; also services and expenses of employes or others while 
engaged as witnesses in the case of suits." For reasons which have 
been referred to in our discussion of the subject Safety,“ it is clear 
that there should be a material reduction in the charges for loss 
due to destruction of freight, &c. Another saving will result from 
the practical elimination by reason of damage of fire, which now 
not infrequently is caused by sparks from locomotives. These 
savings will be offset to some extent by damage due to telegraph, 
telephone, or other wires coming in contact with the power cir- 
cuits of the railway, unless reasonable care be exercised in prevent- 


ing such accidental contact by the adoption of proper precautions 


when the electric equipment is installed. 

Item 36. ‘‘ Injuries to persons.“ —“ This account includes all 
charges on account of employes or other persons killed or injured 
except lawyers’ fees and court expenses," For reasons referred to 
under the heading Safety some reduction in the number of 
passengers and employes killed and injured in railway accidents 
may be expected to result from the use of electricity. We have 
thought it best in the absence of satisfactory data, however, to leave 
it practically as it stands, our estimate being 1 per cent. 

Item 87. “ Clearing works."—In our opinion this item will be 
reduced under electric operation for reasons which have been 
sufficiently iudicated in what we have said in regard to item 35. 
It would seem that 02 per cent. is a fair estimate of its probable 
amount. ' ABE 

Items 24, 25, 26, 28, 80, 82, 83, 84, 38, 39, 40, 41, 42, 43, 44, 45 
and 46 will not be materially changed. 


General Expenses.—As regards the several items included under 

the heading General expenses,” the adoption of electricity will 
cause no material change. : 
. According to our estimate, if all the railways of the United 
States were to-day operated by electricity using the single-phase 
alternating-current system at the potential adopted for the equip- 
ment of the New Haven Railroad, the energy required for operation 
being developed by power plants such as are to-day in extensive 
use and transmitted at potentials well within limits established in 
practical service, and if the rolling stock equipment consisted of 
locomotives and multiple-unit trains fitted with motors and control 
apparatus no better than the best which now exist, the aggregato 
cost of operation which in 1905 amounted in round numbers to 
$1,400,000,000, would be reduced by about $250,000,000. 

To accomplish this result, power plants delivering about 
12,500,000,000 kw.-hours per annum would be required. Assuming 
the radius of transmission from power houses to be 150 miles, the 
load factor in railway service should be not less than 0:75, and 
taking this figure it appears that power plants capable of delivering 
a maximum output of about 2,800,000 kw. will be sufficient to 
operate the entire railway service of the United States as existing 
in the ns 1905. The average output required is about 10kw. per 
mile of line and 7 kw. per mile of track. 

In 1905 the average gross earnings of our railroads per mile of 
line were $9,598, and the average operating expenses $6,409. The 
foregoing calculations lead to the conclusion that high-class electric 
equipment now available would reduce this average cost to $5,265. 
The difference is $1,144 per mile of line, against which apparent 
saving must be charged the annual interest and depreciation of the 
power plant, the addition to permanent-way equipment, comprising 
overhead construction and track bonding, the transmission circuits 
and the sub-stations with their equipment. Assuming 5 per cent. 
interest on cash cost of these items and allowing 5 per cent. for & 
sinking fund to cover depreciation of power house with its едир, 
ment and 24 per cont. for a sinking fund to cover depreciation ^ 
the overhead construction and distributing system, the aggregate o 
fixed charges works out at $837 per mile of line. The saving in 
operating expenses, therefore, is more than sufficient to take т 
of the increase of fixed charges. In other words, it gigs pe 
the entire railroad system of the United States could be opera 
to-day at less cost by the electric motor than by the steam locomo- 
tive. That the railroads in general if so equipped would realise a 
large increase in earning power will be admitted by all who have 
given the subject attention. 
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oF ELECTRIC RAILWAY TRACTION 
EQUIPMENT. 


Electrical engineers now generally recognise the great value of 
established standards of frequency and potential in plants installed 
for lighting and power purposes. While emphasising the great 
importance of the early establishment of Standardi in the field of 
heavy electric traction, it must be recognised clearly that further 
inventions are liable at any time to modify views based upon 
present knowledge. The work of standardising, therefore, should 
proceed with caution. ' 
. The necessity of proper standardisation is obvious. Specifically, 
it would seem feasible and eminently wise to agree upon standards 
of ‘practice in respect to the following:— 

(a) Location of third rail. 

(b) Location of overhead conductor used with single phase 
alternating-current N 

(c) Frequency of alternating - current traction systems. 

It is equally desirable, but probably leas easy, to agres upon a 
standard system of multiple - unit control for train operation. 


THE QUESTION OF FREQUENCY. 


We desire to present for disoussion, the very important question 
whether 25 cycles per second or a lower frequency : e.g., 15 cycles 
per second, is best adapted and should be established as a standard 


. THE STANDARDISATION 


60 
Maz. Speed, Miles per Hour, on Straight and Level Track. 
Fio, 4.— THR Errect or MAXIMUM SPERDs ON AVERAGE SPEEDS AND 
Power CONSUMPTION. 
Length of run, 15 miles. Weight of train, including locomotive, 1,800 tons. Rate 
of acceleration, 0°25 mile per hour per sec. Rate of braking, 075 mile. per hour 


рег sec. Coasting. 20 rec. Time of stop, 60 sec. 
Kw. at power station includes : Train auxiliaries, 1 k 7, per 100 tons. 


in the ире of railways by electricity. Comparing the 
relative advantages of 25 and 15 cycles in railway service the salient 
advantages of the former are the following :— 

1. It is to-day in extensive use in plants developing and dis- 
tributing energy for lighting and power purposes, and through sub- 
тенора equipped with converters for the operation of many railway 

es. 

2. Our great manufacturing companies have drawings, patterns 
and dies which enable them to manufacture conveniently and 
promptly practically all power-house and sub-station equipment 
required for 25 cycle apparatus. The weight of this consideration, 
however, is somewhat lessened by the fact that the march of pro- 
gress just now greatly accelerated by the general adoption of steam 
turbines—will undoubtedly cause a large рон of existing draw- 
ings and patterns to be superseded probably in the very near future, 
and certainly within the next five years. 

3. The 25 cycle system is preferable to the lower frequency in the 
design of turbo-generators, since it affords wider range within which 
to select speed for units of various outputs. 

4. A frequency of 25 cycles permits convenient and effective 
lighting of yards and shops by incsndescent lamps. It is also more 
favourable than a lower frequency as regards operations of induc- 
tion motors for shop purposes. Should our railways in general be 
equipped for electric operation, it is to be expected that in many cases 
tb y would undertake to supply electricity for light and power pur- 
peses beyond their own requirements, and the higher frequency 
posseses important advantages with reference to such commercial 
service. Through the interposition of motor-generator sets or con- 
verters in combination with storage batteries in such cases either 
frequency is applicable. 


5. The higher frequency possesses some advantage in r of 
the ratio of tractive effort to weight upon drivers, The best informa- 
tion available to date appears to indicate that the difference between 
25 and 15 cycles in respect to this consideration probably approxi- 
mates 10 per cent. Further data from actual test are desirable, 
and must be obtained before it is possible to estimate closely the 
weight of advantage possessed by the higher frequency. 

6. The higher frequency is preferable for induction motors in 
railway service requiring a considerable range of speed adjustment. 
The force of this consideration depends upon the probability of using 
induction motors for traction purposes, and applies not only to the 
excellent three-phase motors, such as are in very successful use upon 
the Valtellina line, but also to the single-phase induction motor 
which, perhaps, is not beyond the range of probability. It is pro- 
bable that in any general electrification of our railway system, in 
duction motors will play a part by no means unimportant. 

Without attempting detailed discussion, it is evident from the 
foregoing brief statement of the more important considerations in 
favour of 25 cycles that extremely weighty reasons must exist if the 
adoption of a lower frequency, e.g., 15 cycles, is justified. Con. 
sideration of the facts now available leads us to conclude that not- 
withstanding the number and force of the arguments in favour of 
25 cycles, a frequency of 15 cycles is p-eferable and should be 
a pes for heavy electric traction. The fundamental and, as it 
would appear, controlling reason which leads to this conclusion is 
the fact that within given dimensions a materially more powerful, 
efficient and generally effective single-phase motor can be con- 
structed for 15 cycle operation than is possible if 25 cycles be selected. 

Final decision of the question whether the advantsges of the 
15 cycle motor as compared with the 25 cycle motor in respect of 
dimensions, weight, efficiency, power factor and commutation are 
such as outweigh the many and important considerations which 
favour the higher frequency, requires more complete data than we 
have been able to secure up to the present time. That the difference 
is material, however, is established not only by general theoretical 
conriderations of the effect of a reduction in frequency upon the 
design and performance of single-phase commutating motors, but 
also by the following facts : 

1. In the case of multiple-unit equipment of passenger cars where 
locomotives are dispensed with and motors carried upon the car 
trucks, it is very important that the dimension of motors be reduced 
to a minimum. The difference between the dimensions of a 15 and 
a 25-cycle motor may easily be the controlling consideration com- 
polling the adoption of the four-motor equipment. 

2. In the application of single-phase commutating motors to 
locomotives in general railway service, the minimising of motor 
dimensions is perhaps still more important, although in this 
instance the limits imposed by the space available are less obvious, 
High-speed passenger locomotives at least should be gearless, 
For any assumed limits of weight per axle and length of wheel 
base, that frequency is preferable which permits the construction 
of a motor which will exert the greater pull at the draw-bar, 
provided efficiency, commutation and power factors are substan- 
tially equal. 

8. There can be no question of the superiority of the 15 cycle 
motor in respect to the very important features, commutation, 
efficiency and power factor. Efficiency is obviously and directly 
important. Power factor affects the efficiency of the entire system 
from the motor to, and including, the generator. Commutation, in 
view of the large and expensive commutators and the brush com- 
plication of this type of motor, is of great importance. 

In order that the question raised may be looked at in proper 
perspective the following estimates based upon the foregoing calcu- 
lations will be useful : | 

For the equipment of the entire railway system of the United 
States as now existing an aggregate power house output capable of 
supplying continuously 2,100,000 kw. would be required. At 25 
cycles, the apparatus affected by frequency should cost approxi-. 
mately $80 per kilowatt. At 15 cycles it would cost on the ave 

rhaps $88 per kilowatt. Cost of sub-station transformers would 
be increased approximately one-third, and, in round numbers, the 
total cost of turbines and electrical power house and sub- station 
apparatus would be increased from $70,000,000 to $80,000,000. 

If it be assumed that one electric locomotive will do the work of 
two steam locomotives, about 24,000 electric locomotives would be 
required to take care of the present railway business of the couhtry. 
Assuming the cost of the average electric locomotive to be $25,000, 
the aggregate cost of locomotives required would be $600,000,000. 
Allowing for the increased cost of the 15-cycle transformers, it would 
seem that the difference in cost of the average locomotive should be 
not less than $1,000 in favour of the lower frequency, or for 24,000 
locomotives $24,000,000. This is more than twice the estimated 
difference in cost of power houses and sub-station equipment. 

It seems entirely safe to say, therefore, that the aggre ate ге 
cost of electric equipment and of steam plant will be i iae: 
by a change from 25 to 15 cycles. The operating cost will s y 
be decreased very materially. At least three-fourths of the above 
estimated cost of, electric locomotives, say $450,000,000, represents 


cost of electric equipment. It will be seen, therefore, that of the 
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NEW METHOD OF FASTENING INSULATORS. 
BY CARL EGNER., | e 


The method which is most used at present for fastening an insu: 
| lator to its support consists, as is well known, in the support being 
wound round with black oakum, or the like, after which the 
insulator is screwed on over the oakum. This latter material does 


apparatus which our electrical manufacturing companies may be 
called upon to furnish, more than 86 per cent. is rolling. stock. | 
Obviously, any argument in favour of 95-cycle equipment which 
may rest upon existence of drawings and patterns and convenience 
in manufacturing should have comparativel little weight. | 

а use of 15 cycles instead of 25 yaa i 80 аз опе | 
advantage in respect to the overhead trolley conductor an trac : : : А 
return. EWith a given limit of voltage-dro this advantage may be not contribute in the least ө . but, on the contrary, 
utilised by reducing size, and, subsequently, the cost of the over : diminishes it to a considerable degree. as filaments of the oakum 


: { | often hang down and serve to conduct the electric current from the 
ae copper and the copper used to reinforce the track return lower part of the insulator to the support. The fixing by means of 
DISCUSSION. 


black oakum needs great practice, as a workman unaccustomed 

Mr. F. JJSPRAGUE referred to the fact that the statistics quoted by tre | to the work finds it difficult to puits the 5 properly, in 
authors were based almost entirely on direct-current operation, but that addition to which the insulator easily cracks into pieces if the 
the recommendations in their Paper were for 11,000 volt alternating-cur- | | 


necessary caution is not observed. | | 
rent trolley operation of 15 cycles. He also believed that 10 years from | In the new method of fastening the insulator the inconveniences 
now the railroads of the country would be using 600-volt, 1,200.volt, or 


| just mentioned are obviated, at the same time certain advantages 

1,500-volt direct current, and that on a large number of lines which can | are obtained, as will be shown below. | 

be properly considered as subject to electrification the higher voltage | The essential part of the new method is the use of insulating 

a саааа shay ey Гүн any poros deep але caps, which consist of extra strong durable paper, impregnated 

‘be sults in every way than the alternating-current overhead system. uhi : ‘al. Th i is illus- 
Mr.B.G. LAMME, chief engineer of theWestinghouseElectric & Mfg. Co., with insulating material. The form e шесе x xx 


said that three years ago he read a Paper at the Institute recommending 
a frequency of 16% cycles. There were certain reasons for adopting that 
frequency, although 10 per cent. higher or lower would not have been of 
very great importance so far as the operation of the apparatus was con- 
cerned. Because of commercial conditions in connection with existing 
ns plants his company had practioally been driven to 25 cycles, but 
e still advocated the lower frequency. From 25 to 40 per cent. greater 
output can be secured from a motor on 15 cycles than on 25. The motor 
is equally efficient and the power factor and commutation are equally 
good. In regard to a lower frequency than 15 cycles, with the latter it is 
possible practically to saturate the machine во that no great advantage is 
gained by any reduction below 15 cycles. He pointed out that a 25 cycle 
motor will operate perfectly well at 15 cycles and at the same speed, and 
a 15 cycle motor, if well designed, will operate on 25 cycles at its nominal 
capacity fairly well, but at slightly reduced capacity will operate very 
well. Some tests at East Pittsburg indicated very little difference in the 
ratio of tractive effort to the weight on the drivers between 15 and 25 
cycles. Referring to European practice, the speaker mentioned the Val- 
tellina Railway as using 15 cycles. The Oerlikon Company has adopted 
15 cycles as stundard, and the same is true of the Siemens-Shuckert 
Company. The Allgemeine Company is the principal company which is 
adhering to 25 cycles. This is largely due to its type of motor, as this 
dompany uses the so-called series-repulsion motor, which operates to 
better advantage if the frequency is not too low. | uu 
Mr. B. J. ARNOLD said that he was one of the first to use the rotary 
converter system, but never looked upon it as a complete solution of the 
electric railway problem. If alternating current was to be used, however, 
he leaned toward the 15-cycle frequency on account of the increased 
capacity of motor available between the wheels. He believed in the 
third rail where it is applicable, but did not believe there were many 
Pe woe 0 was applicable. 
r. W. B. POTTER, chief engineer of the railway department of th 
General Electric Railway Company, thought that ‘standardisation чы 
advisable where it did not cost too much, but one could hardly expect 
any road electrifying to-day to spend a great deal of money simply for 
the sake of standardisation and in anticipation of perhaps some time 
effecting a junction with some other road. Fifteen cycles had many 
advantages, and the speaker did not look for the ultimate development of 
the 25-cycle single-phase motor. That motor weighed about 25 per cent. 
more than the direct-current motor of corresponding capacity. The 15- 
cycle motor with the same degree of commutation would probably weigh 
from 10 to 15 per cent. more, and its efficiency and the power factor would 
probably be very largely the same. As regards the tractive effort, tests 
which be had made indicated that, assuming the tractive effort of the 
direct-current motor was 100 рег cent., that of the 25 cycle motor would 
be from 80 to 90 per cent., and that of a 15 cycle motor 70 to 80 per cent 
When the direct-current motor slipped, however, the wheel rotated 
rapidly and the torque fell off to something like 20 to 30 per cent. of the 
maximum, With the alternating-current motor, whether on 25 or 15 
cycles, although the wheel slipped at a lower point the torque fell off only 
10 to 15 per cent., due to the fact that the slip was a series of progressive 
ү which allowed the wheel to grip the rail so that after the wheel 
had once slipped it might take hold of the rail and have a higher maxi- 
mum pull than before it glipped by reason of having cleared therail, which 
M V ED not 1 with direct current. The average draw-bar 
pull- pping with alternatin 
greater than 1 as Ыла өл „ was perhaps 70 per cent. 
Mr, N. W.STORER, chief engineer of the railway dep 
inghouse Electric and Mfg, Co., thought that ater ihe iren ore 
оше nor the three-phase locomotive would meet the requirements of 
nv са е bere ариу. Las single: hase locomotive seemed to offer 
ies. He thought that by using 15 cycles ing 
of at least $5,000 could be made in the cos ive. Pone for 
25 cyoles, rather than the $1,000 Bena 1 Seile He : 155 
thought that very satisfactory lighting could be secured with 15 суо! н 5 
using a low-voltage lamp with a heavy filament. ` ai lei 
& WM. McCLELLAN, of{Westinghouse, Church, Kerr & Co. endorsed 
e overhead trolley and favoured 15 cycles, He did not think it nece 
1915 М 5 too far. The present steam railroads did 
o i i 
tostandardine cao pi en ae 5 but the companies ought 


trated in Fig. 1, and the way in which they are used in Figs. 2 
and 8. 

The insulating caps are placed to the requisite number upon the 
support, the one upon the other (Fig. 2), and are pressed together 
somewhat by the hand; so that there will be no great space between 
The insulator is then screwed on while simultaneously being pr 
against the support. The paper is thus pressed together, 80 that 
it quite fills the space between the support and the inner threaded 
part of the insulator, as is illustrated in Fig. 8, where the sup rt 
with the insulating caps is shown after the insulator has been first 
fastened on and then screwed off. The number of caps which is 
required is ascertained by trial for each special kind of insulator 
and support. The thickness of the paper is preferably so chosen 
that four to five caps have to be used for each insulator. — 

It will improve the insulation if, before the insulator is screwed 
on, there is put inside the same some drops of an oil which w 
not become rancid, such as paraffin oil, which can, if desired, [be 
mixed with raw linseed oil. For thiejpurpose a small oil can can 
be used. jo | : 


у 


Аҹ 


Fid. 2. 


The particular advantage of the insulating caps is the greatly 
improved insulation. This increase in insulation is due 10 a greaf 
extent to the fact that the space between the support and the inner 
mantle of the insulator is always free from filaments and the like, 
in contrast to the state of things when black oakum 1s used. .. 

Another cause of the improved insulation is that the insulating 
caps cover the support not only at the side but also at the top #1 л 
a watertight, insulating mass. Thus a crack in the upper m" 
the insulator does little or no harm. A large number of experiments 
have algo proved that the insulator can be broken off at the top, 80 
that the hole for the support becomes visible without the insulation, 
being affected in any noticeable degree, at least for some length o 
time. This fact is of the greatest importance ID ©. | 
where the insulators are exposed to damage, and also in Ро |, 
where, for instance, insulators which have not been separately 
tested are used for the support of low-tension current cond 
as among such insulators there are not a few which have fine ere" 


* Translated from the Teknisk Tidskrift.. 7 - 
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extending through the-same and causing leakage of current in bad 
weather. d EP 


nated with an oily insulating material, whereby the insulators are 
made to act as oil insulators. The oily, creased surface of the 
lowest. part of the caps, between the support and the insulator, offers 
& very great resistance to surface leakage, and as this surface 
is the best protected part within the insulator; it can keep clean 
and act for a long period. It is clear, however, that, by degrees, 
the oil will get. dirty by dust, &c., and that the insulation will 
diminish. But, for the reasons mentioned above, the insula- 
tion will always be greater than if black oakum is used, and it 
can easily again be increased by un ‘crewing the insulator and putting 
on new caps, or, if desired, by again soaking the old ones in oil. 
This would be a most advantageous method of proceeding,- es- 
pecially ia the case of important low-tension conductor, as, for 
example, long telephone lines. ! 


Fra. 3, 


‚‚ A well-known: cause. which contributes to the deterioration of 
insulation, always notieed on old conducting lines, is that spiders 


and other insects frequent the places on the underside of the insu- - 


lators between the mantles and the support. This inconvenience can 
to some ext nt be remedied, where insulating caps are employed, 
by adding birch oil or some other substance the odour of which is 
avoided by insects to the material with which the caps are impreg- 
nated. This has, however, not been tested in practice. 

Insulating caps have also other advantages besides the increase in 
insulation, and the first thing to be noticed is that the mounting of 
the insulators is greatly facilitated. Experiments have proved that, 
when insulating caps are used, the mounting takes only half the 
time which is required when black oakum is used, while little or no 
practice is needed to do the work. 

In addition to this, insulators with insulating caps will always be 
mounted concentrically in respect to the support, for the reason that 
the material in the caps automatically spreads itself equally round 
the support when the insulators are screwed on. 


THAOUEH INSULATORS FASTENED DIFFERENTLY — 
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Experience has also proved that breakage of insulators, when 


these are being mounted, seldom or never occurs when insulating | 


caps are used, which is of considerable importance. | 

Fiually, it should be mentioned that the uuscrewing of the insu- 
lators from the supports is considerably facilitated by this new 
method of mounting the same, a fact of great importance оп. 


lines where the insulators are much exposed to soot and smoke, and 


must consequently often be taken down to be cleaned. 

In order to show in what degree insulating-caps affect the insula- 
tion, a diagram (Fig. 4) is reproduced, showing tests carried out by' 
the Mareri4l Testing Depar ment of the Royal Technical College, to 
show the difference between insulators fastened with oakum and 
some insulators fastened with insulator oaps. | 

The tests were made in a rain-chamber, and the diagram shows 
the leakage, partly during the rain, partly for a time after the rain 
bad ceased. From the curves shown it will be seen that the paper 
fastenings gave when the leakage was highest more than 10 times 
as good a result as the oakum fastenings, 
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RESEARCHES ON THE HEATING OF ARMATURES 
572.4 AND FIELD COILS.* | A 
. BY LUDWIG OTT. ` 


. While the theory of electric enerators, motors and transformers 
has reached a highly-developed state so far as the magnetic and 
electrical actions taking place in them are concerned, our nowledge 
of the extremely important question of temperature rise is still very 
imperfeet, and consists largely of a series of isolated results relating 
to particular types of machines, with no definite scientific relation 
erre them. Moreover, most of the formule which have been 
proposed for determining the temperature rise relate either to the 
surfaee temperature of certain parts (¢.g., the armature) ог to the 
mean temperature of the windings, whereas the most important 
factor to be considered is the marimum temperature, since it is this 
that determines the durability of the insulation and the ageing of 
core laminations. 
Apart from the effect due to the partieular type of construction 
used, the maximum temperature rise corresponding to a steady 
| state depends on two physical quantities—the interior heat con- 
| ductivity of the materials used, and the exterior conductivity. The 
experiments described below were carried out at Prof. Kapp’s 
| Suggestion in the Munich Technical High School, and the neces- 
| вагу funds were supplied by the Verein deutscher Ingenieure. 
l. Determination of Heat Conductivities of Laminated Strüc- 
| tures and of Temperature Rise in Armatures, —Experiments were 
| arranged for determining (1) the interior heat conductivity of a 
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|| laminated core in a direction across the laminations (2) the con- 
| duetivity parallel to the laminations; and (8) the exterior con- 
ductivity of the surface when exposed to (a) still and (b) movin 
air. The method adopted was that of Péclet.^ The genera 
arrangement of the apparatus will be understood from Fig.1.. A 
| laminated cylinder consisting of discs 20 em. in diameter, вог: 
rounded by two semi-cylindrical non-condueting masses, L, each con- 
sisting of three alternate layers of felt and cardboard, has embedded 
in it a number of thermo-junctions of steel and constantan, and 
is arranged between two hollow cylindrical brass vessels, A and B. 
The lower vessel A.is filled with distilled water, which is main- 
tained at a constant temperature by means of the electrical heater 
C. The water is maintained at a uniform temperature by the 
stirrer D, which is drivén by a small motor. The water in A 
communieates with the vessel E, and is thus free to expand and 
contract without sueking any air into the cylinder A. For deter. 
mining the temperature of the water in А two thermo-junctions, G, 
arranged at different levels, are provided. The upper or cooling 
cylinder B, which serves to measure the rate of flow of heat through 
the laminated core, is fitted with a tube, H;, by which water at the 


* Abstracted from “ Mitteilungen über Forschungsarbeiten auf dem 
Gebiete des Ingenieurwesens," edited by the Verein deutscher Ingenieure 
Heft 35 and 36, . 

+ Pag. A un., LV., p. 167 (1842). 
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temperature of the room is admitted close to the bottom plate of the 
vessel, and with a tube, H, by which the heated water is withdrawn 
from the vessel. Two апана thermometers, having а total 
length of scale corresponding to 6 deg. and graduated to {іу deg., 
enable the temperature rise of the water flowing through the upper 
cylinder to be determined to within тоу deg. Such accuracy was 
necessary, as the temperature rise often did not exceed 0'2 deg. 
The water passing through B was stored in a large tank for more 
than 24 hours previous to the commencement of the experiment ; 
the rate of flow was about 2 c.c./sec. Owing to the fact that many 
hours had to elapse before a steady state was reached, each experi- 
ment was generally started in the evening, and next morning the 
first observations were taken. The Beckmann thermometers were 
read through telescopes from an adjoining room, so there was no 
necessity for the experimenter to enter the room containing the 
apparatus once the experiment was started. 

or the determination of the thermal conductivity along the 
laminations, a laminated cube whose edge was 9:5 сп. was used 
embedded in a cylinder of wood 20 cm. in external diameter. 

As it was desirable to study the effect of pressure on the conduo- 
tivity, a lever (partly shown in Fig. 1) was provided whose arms had 
a ratio of 10:1. By hanging a known weight from the end of the 
long arm, a known pressure could be applied to the laminated 
structure. 

For determining the exterior conductivity, the apparatus shown 
in Fig. 1 was modified by replacing the upper cylinder B by a hori- 
zontal rectangular wooden pipe through which a current of air 
could be maintained, the cooling surface of the laminated cube 
forming part of the bottom wall of the pipe. The velocity of the 
air current was measured by an anemometer. 

Twokinds of stampings, supplied by the Siemens-Schuckert works, 
were used in the experiments. The first kind consisted of stamp- 
ings 0-6 mm. thick, with paper insulation 0:05 mm. thick. The surface 
of the stampings was of a dark grey colour, and perfectly smooth ; 
the paper was of a greenish colour and structureless. The mean 
value of the thermal conductivity across the laminations was found 
to Бе 0:0025 коше calorie per centimetre per second per degree C. 

The second batch of аши had the same thickness of plates 
and paper. The surface exhibited all colours, from black through 
brown and red to whitish, and was more or less rough and granular. 
The paper also exhibited a definite structure. The mean value of 
the conductivity across the laminations was found to be about 
00018. The relation connecting conductivity and pressure is shown 
in Fig.2. It will be seen that beyond about 1 kg./sq. cm. pressure 
has very little effect. 

The conductivity of a laminated structure consisting of the above 
сше in а direction parallel to the laminations was found to be 

In the experiments on exterior conductivity, three series of 
measurements were made—viz.: (1) With no special coating over 
the cooling surface of the laminated mass, (2) with a single and (8) 
with & very thick double coating of varnish (obtained from Siemens- 
Schuckert under the name of Dynomolack ) over the cooling 
surface. The experiments established the fact that the relation 
connecting the exterior conductivity with the velocity of the air 
current is a strictly linear one. The thin single coating of varnish 
was found to have very little effect, and the exterior conductivity 
for aoe bare surface or the thinly varnished one was found to 

given 

h=0°0088(1 + 0°25) watts per square centimetre per degree excess 
of temperature, v denoting the air velocity in metres per second. 

With the very thick double layer of varnish over the cooling 
Surface, the exterior conductivity was found to be ; 


h=0°0080(1 4- 0-107). 


The values of À so obtained are of importance in connection with 
the cooling of the rotating parts of machines, If tho peripheral 
velocity v of an armature be expressed in metres per second, then the 
temperature rise per watt per square centimetre—i.e., 1/h—is 


0 f 
Vols according to Kapp, 


1+0°1v’ ” » Arnold, 


1+0°0006v' » » Esson, 
+0180’ ’ » Wilson, 
645 
1 + 0:3 Му. 97 77 
Taking the values of obtained above, we see that tho surface 
temperature rise of the rotor of a machine is given by 


Е CER 
а 17010 


Thompson. 


(1) 


| end surfaces. 


in the case of a heavily varnished surface, and by 
{= 460 2 
a 170 “°C CC 


in the case of a bare or only thinly varnished surface. In the above 
formule, 20 stands for the total watts dissipated in the rotor, and a 
for its total cooling surface in square centimetres. A comparison of 
(1) and (2) with the various empirical formule quoted shows satis- 
factory agreement between the directly determined value of h and 
that contained in the empirical formule. 

If the flow of the heat generated in 'the laminated structure 
takes place in & direction parallel to the laminations, the highest 
temperature in the interior of the laminated mass is but slightly 
higher than the surface temperature. An improved cooling of the 
surface by an air current lowers the surface and maximum tempera- 
tures by about the same amount. If, on the other hand, the соп. 
duction of heat takes place only across the laminations, the 
maximum temperature in the interior of the mass exoveds the sur- 
face temperature by a much greater amount than the latter exceeds 
that of the surrounding air, and improved ventilation is compara- 
tively ineffective. 

The above considerations explain why the cylindrical surfaces of 
an armature are much more effective as regards cooling than its 
They also show that the reduction of temperature 
brought about by ventilating ducts is due not во much to the increase 
in the total cooling surface—since the new surfaces formed by the 
ducts are parallel to the laminations—as to the improved ventilation 
of the outer and inner cylindrical surfaces. i 

The correct formula forming the surface temperature rise of an 
armature is of the form 

ta Y 1 
Tai tata, 7 
where Za, denotes the sum of the cylindrical cooling surfaces, La, 
the sum of the end surfaces, and « is a variable coefficient less than 
unity, whose value is the less (1) the less the ratio of the interior 
conductivities across and along the laminations ; (2) the greater the 
length of а continuous section of laminations; (8) the smaller the 
ratio Ta, / Lal, and (4) the higher the velocity of the air. 
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Pressure in 1. /ig. em. 
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2. Temperature Rise of Field Coils. Even more important than 
the determination of the temperature rise in armatures is that in 
the field coils of dynamos and in the coils of transformers. The 
relation connecting the maximum interior temperature rise fmax., the 
mean temperature rice ѓ,„, and the surface temperature rise t. 18 [it 
of fundamental importance. A knowledge of this relation woul 
enable the designer to design his coils with reference to fax. And 
not with reference to tm. Again, in the testing of already constructed 
coils the value of tnax. could be deduced from the experimentally 
determined values of t, and t.. . 

The relation connecting fmax, f. and fm may be found if the follow- 
ing assumptions are made : (1) that the rate of heat generation 0 
uniform throughout the entire ooil; (2) that the interior therm 
conductivity is uniform; (8) that conduction of heat takes place in & 
radial direction only. | l 

The results of the investigation may, for the use of the designer, 
be put in the following form :— 


t. 1 B 


€ dh, ( s | 
tma =t, [125 3) (1+a)}, 


l. [B+ Oh + 095 


№, 4k J | 

where 20 total watts lost in coil; a, = area of outer cooling 5 
in' square centimetres; Ji, l= exterior thermal conductivities g. 
outer and inner surfaces respectively ; d- depth of winding in pem ж 
metres; k=interior thermal conductivity ; s- radial distance iD 
outer surface of layer of highest temperature, and a, 
are certain coefficients whose values are given in 115 
The value of / is about 0'002, or 1/h,=500. In most oases we m 
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put h,=h,. The value of h,/k may be taken as about 3 or 0°675. 
The value of s/d is given by 


8 — 


dh, d 
where a= I and b is given by the following table (on the 
һе Еда | 


(1+а Vm)", 


assumption h, 7) :— 


* 0*5 | 10 15 2:0 2:5 9*0 9:5 40 


b= | 2:54 | 2-97 | 3:33 | sei | втв. | 400 | 41 | жм 


In the formula for s/d, m stands for the ratio of the inner to the 
outer radius of the coil. 

The value of the coefficient a depends on the ratio n= S/R,, where 
S isthe radial distance of the surface of maximum temperature 
from the axis of the coil, and R; is the outer radius of the ео. The 
values of a corresponding to various values of n are given by the 
following table:— 


n=| 10 | 09 | 08 | 07 | 


01 | 0 
0-060 | 0 


06 | 05 04 | 03 | 0:2 


0'084 | 0:083 


| 
| | 


0-088 


The values of B, C and D depend on the ratios s/d and m, and are 
given in the table below :— 


Values of B. 


| 


0˙8 07 


l. m—1:0 0:9 0*6 0:5 04 
L0 | 1:000 | 1000 | 1:000 1000 1:000 | 1:000 | 1:000 
09 | 0:900 | 0905 | 0-91 0:916 | 0:923 | 0:930 | 0:939 
08 | 0:800 | 0808 | 0818 | 0828 | 0840 | 0:853 | 0'869 
07 | 0700 | 0711 | 0723 | 0737 | 07752 | 0770 | 0-790 
0:6 | 0:600 | 0613 | 0:627 | 0:642 | 0660 | 0680 | 0703 
05 | 0500 | 0:513 | 0:528 | 0544 | 0:562 | 0583 | 0-607 
04 | 0:400 | 0413 | 0:427 | 0442 | 0:460 | 0:480 | 0:508 

Values of С. 
d. т= 1:0 07 | 06 0:5 04 
1:00 0 0 E" 0 0 
0-90 0:011 0:011 0 011 0-011 0-010 
0-80 0:050 0-051 0-051 0:050 0:050 
0-70 0-129 0:134 0:136 0:137 0-140 
0-68 0:151 0-158 0-160 0:163 0:166 
0:66 0:175 0-184 | 0188 0:191 0-197 
0-64 0203 (214 0:218 0:224 0-231 
0-62 0:233 (0-947 0:953 0260 0-270 
0-60 0-267 0-285 0-292 0-801 0:314 
0:58 0:304 0:326 0:335 0:347 0:364 
0:56 0:346 0:372 0:384 0*399 0420 
9:54 0-392 0-494 0-439 0:457 0-484 
0:52 0:443 0-482 0-499 0:522 0:555 
0:50 | 0-500 0:546 0:568 0:595 0:635 
048 | 0:563 0-617 0-644 0:678 0 726 
0:46 0:634 0 698 0:729 0 770 0 830 
0°44 07713 0788 (0:826 0:875 0:016 
0-42 0 801 0890 | 0:934 0993 | 1:078 
040 0:900 1:004 1057 1127 | 1:239 
Values of D. 

sd. | m=10 | 0-7 0-6 05 | 04 
100 1333 1:319 1:304 | 1283 1:254 
6°90 1:082 1:091 1:089 1085 1:076 
0-80 0:867 0-893 0 897 0-904 0-908 
070 | 0705 | 0737 0:749 0-762 0:774 
0°68 0-681 07715 0-728 0:741 0:754 
0:66 0-660 0-698 0-709 0-724 0:739 
0°64 (643 0:682 | 0695 0710 | 0726 
0:62 0 631 0:672 | 0:685 0-701 0:719 
0:60 | 0:622 0:667 | (0680 | 0:696 0:716 
058 | 0-619 0:665 0:679 0:698 0-719 
0:56 0-621 | 0669 0:684 | 0705 0:729 
054 | 0629 | 0681 0:697 0:717 0:746 
052 | 0644 | 0698 0:720 0 744 0:773 
0:50 | 0-667 | 0:725 0-748 0:776 0-809 
048 | 0-698 | 0-763 0:788 0:820 0 857 
046 | 0739 | 0811 | 0-838 0-875 0-918 
044 | 0-790 | 0:872 0:903 0:944 0:994 
042 | 0-855 | 0:948 0-982 1030 ^| 1089 
0:40 | 0:983 | 1:034 | 1:079 1185 | 1:904 
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For the purpose of caleulating the maximum temperature rise “nas. 
from the experimentally determined mean and surface temperature 
rises fm and ¢,, the following formula is convenient :— 


dh, f s 
fmax. — ts 9k 1)а+а) 
ey —— .d * 
à (B+0;!-1) «022 
2 


The highest value of fmax, occurs when = O- e., when s/d=1, 
the inner surface not contributing anything towards the cooling 
rr In this extreme case we have the following values of 
mere for various values of m :— 

* 


— 


m= 10 % |ов 070% |05 9 0802 0 o 
— — — - — | 9 | —— Е sn M — ä — 

t max. — Ё | 
er c 1500 1:520/1-552 1-588 11686 1-676 1781 1/792 960 920 2000 


HYDRO-ELECTRIC DEVELOPMENTS AT 
HUNTINGDON, PA.* 


The two plants now being constructed by the Juniata Hydro- 
Electric Co., near Huntingdon, will form part of one of the most im- 
portant electric transmission systems in Pennsylvania. The main 
plant of the present development is located near Warrior's Ridge 
station, 4 miles from Huntingdon, and the other is 2°5 miles farther 
down the river in the direction of Huntingdon. The work on the 
former plant includes the construction of a dam nearly 400 ft. long, 
securing an effective head of 28ft.; a reinforced concrete power 
house, 30 ft. by 205 ft., with two wings 78 fl. by 45 ft. and 78 ft. by 
26 ft., and the installation of a combined hydraulic and steam plant 
which ,will be capable of generating, when the installation is com- 
pleted, about 8,000 н.р. The intention is at present to supply from 
the Warrior's Ridge plant 3,000 kw. generated by hydraulic power; 
with two 500 kw. steam turbo-generators to furnish the additional 
power required. A sectional view of the power house is given in 
Fig. 1. It will be noted that the generators, boilers, steam turbines 
and transformers are all on the main floor of the building. Foun- 
dations have been constructed for four boilers in batteries of two 
each, one battery on each side of the stack. At present only one 
battery is to be installed. Atlas 400 н.р, water-tube boilers are to 
be used. The stack has an inside diameter of 7 ft. and a height of 
175 ft. above the boiler-room floor, and is designed to accommodate 
the final installation of four boilers. The steam turbine room has 
foundations for four turbo-generators. The turbines are of the 
Curtis two-stage vertical shaft type with cast-iron exhaust chambers 
in the base for bolting directly to the condensers. The step bearings 
are oil lubricated, two steam-driven oil pumps being installed, either 
one of which can supply the complete final installation. To provide 
against accidental stoppage of the oil pumps and the consequent 
damage to the step bearings, a 20 gallon accumulator is being installed. 
The turbines have relief valves which discharge into a 16 in. free atmo- 
spheric exhaust pipe passing out through the roof. There are in the 
present installation two complete condensing equipments, one feed: 
water heater, and two feed-water pumps. The condenser auxiliaries 
are so arranged that any one of the set can operate with either con- 
denser or in case of emergency one set can handle both condensers 
at a somewhat reduced efficiency. The condensers are of the 
Worthington counter-current surface type, having a cooling sur- 
face of 1,750 sq. ft. each. No circulating pumps are needed, as the 
water for the condensers is taken directly from the head water 
through an 18in. pipe, which is attached to a 16 in. header from 
which a 10 in. pipe supplies each condenser. By carrying the 16 in. 
discharge pipe under the surface of the tail water the full head of 
28 ft. is secured. The feed-water heater is of the open type rated 
at 1,600 H.P., and will serve the complete installation. The two 
feed-water pumps are each 9 in. by 6in. by 10in., duplex, manufac- 
tured by the Platt Iron Works, and either one can pump hot or cold 
water or one hot and one cold simultaneously, if so desired. Two 
Worthington motor-driven centrifugal pumps deliver water from 
the hot well of the condensers to the feed-water heater. The high- 
pressure steam piping is designed for 200 Ib. working pressure. 
Four 500 kw. three-phase 60-cycle generators are being installed, 
with provision for two future units. "These generators are of the 
horizontal shaft revolving-field type and are directly connected to a 
pair of 39 in. S. Morgan Smith wheels, running at 200 revs. per 
min., and rated at 1,000 H. p. at full gate opening. Each of these 
units is equipped with a Lombard governor, which maintains close 
. ee The generator voltage is 2,300 | and the guaranteed 
efficiency under normal load is 94 per cent, Each of the two steam 
turbine generators installed has a rating of 500 kw. and runs at 


——— 


* Abstracted from the Electrical World, 
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a speed of 1,800 revs. per min. The armatures of both types of | ing of the power house and the driving of motor auxiliaries will be 
generators are star-connected and provision is made for earthing | by alternating current. The generator voltage is stepped up to the 
the neutrals, if so desired. The exciter system consists of two | transmission E.M.F. of 11,000 and 45,000 by two banks of water. 
75 kw. 125 volt compound-wound exciters, each direct-connected ! cooled, oil-insulated transformers, each bank consisting of three 
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Ето. 1.—Cnoss-SEcTtoNAL ELEVATION or Borer Room, GENERATOR Ноовк AND TRANSFORMER COMPARTMENT, , 


500 kw. units of similar design as to heating and overload capacity 
as the generators. These transformers are arranged for star · oon · 
nection on the. high-tension side and the neutral point will normall 
be earthed. The 11, 000 volt current is taken from the main wind- 
| ing by a tap connection. The cross-section 

of copper in this part of the winding is 
eater than in the remainder to allow the 
desired load to be taken &t the lower voltage. 


to a pair of 15in. water wheels rated at 150 H. p., running at 
600 revs. per min. Either of these units is capable of furnishing 
excitation for the entire plant. Arrangements have been made 
so that it will be possible to instal in the future an induction 


` x 


e . 476 ) 0 

= This arrangement ere 500 kw. to 
' VSS tak en from each b a at 11,000 volts simul- 
S taneously. with 1, 000 kw. at 45,000 volts or 
| Annast À no load at 11,000 volts, and 1,500kw. at 
TR eN 45,000 volts, or any combination between 
| М N 85 these points. As the transformers are 


capable of 50 per cent. overload for two 
hours, these figures may be increased by that 
amount when meeting peaks. Each end of 
the high-tension winding for 10 per cent. of 
its length, as well as the tap connection, is 
protected by special insulation between 
turns. This precaution is taken to meet 
ossible breakdowns from static strains and 
ightning. Heat generated due to iron and 
copper losses is carried away by 
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A N n coils in the transformer tanks. Water is 
NSS А EN Series Relay circulated in these by utilising the n ied 
* T head of 28 ft., the discharge being carn 


under tail water. This obviates any depen- 
dence on motor-driven circulating pumps 

Seven transformers are installed, each in 
a separate concrete compartment, as indi- 


- 
Жы cated in . 1 and 2. 

i m E | : The jos лы cables from thegenerstors 

L7 К are carried in fibre conduit laid in the con- 

| Sb erete floor. They are three-conduotor cables 
orco LEE Cd Fro. 2. of varnished cambric, lead covered. The 125 volt exciter and fi 


lines are insulated with rubber and braid, and are carried in 8 
ne ELEVATION | similar manner on the concrete floor. The high · tension bars are of 
OF EHOHTENBION bare copper wire, and, contrary to usual practice, are expose" 
Room. being separated by concrete barriers and a liberal spacing. Н 
three sets of 'bus bars—2,800, 11,000 and 45,000 volts—are e d 

with sectional oil switches, and the outgoing feeders are divide 

between the two sections, thus allowing the station output to. 
transferred from one feeder to another as desired. The lerne 
„ a switches are hand operated from the board. Each of the deg d 
Plan at BBR. R switches has three single elements, and is solenoid- operated nu 
i the board, while the 45,000 volt switches are motor operated. B н 
: : the 11,000 and 45,000 volt feeder switches are provided with g7 А 

motor for direct connection to one of these exciter generators, | limit relays, but the generator switches are not so equi ped. { 
at the same time disconnecting the water wheel. The exciter | switchboard consists of 20 slate panels 20in. wide, inc uding pni 
units will be used mainly for the purpose intended and their | blanks, and i$ mounted on a gallery or platform overlooking bo f 
only duty as auxiliaries will be to operate the electric crane | the hydraulic and the steam generating rooms, and at a height 0 
and to charge storage battery for operating oilswitches. The light- | 15:5 ft. from the main floor. The power house is equipped with à 
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20 ton three-motor electric crane operated with current from the 

exciter generators. This crane has a span of 31 ft. and runs the 

entire орь of the steam and hydraulic generating rooms. The 
e 


conerete of the wheel compartments supports the wires at a height 
of about 50 ft., and takes the strain of a span of approximately 400 ft. 
where the lines are carried across the river to a similar tower at the 
opposite side. The lines here divide, two 11,000 volt feeders sup- 


The insulators are made in four parts and are shipped from the 
factory crated, three insulators per crate. This m bise au easy 
means of distribution along the line, as two crates can be left at 
each tower for mounting on the six pins. "The insulators are 
cemented at the factory, but only after each part has been tested to 
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45,000 volts while wet. The assembled insulator is tested dry to 
125,000 volts, and a representative number also tested to 90,000 
volts under a severe precipitation. The pins are set in the insula- 
tors with wet Portland cement before their removal from the crates. 
Each conductor is of seven-strand, hard-drawn copper cables ap- 
proximately 0:3 in. in diameter and has a strength of 60,000 Ib. per 
square inch, and an elastic limit of approximately 40, 000 Ib. per 
square inch. The sags and stress in the cables were estimated on 
the basis of 100 miles per hour of wind at right angles to the line 
and a working strength of one-half the elastic limit. 


ln — 2b. aaa lilii — 
A PHASEMETER FOR ALTERNATING CURRENTS.* 


BY PROF. F. LORI. 


The author describes a system of measuring differences of phase 
of alternating currents depending. on the use of an indicator 
for showing when two currents are in phase. Having such an in- 
dicator, and the means of advancing or retarding the phase of one 
current by known angles by the insertion of known resistances and 
capacities, he is able by bringing them into phase to determine the 
original difference. The principal part of the Paper describes the 
application of the method to an arc, but the construction of the in- 
dicator is the only part to which we shall here refer. 

Referring to Fig. 1, a coil, R, is carried on a flat spring, M, fixed 
at P, and passing through a slot in фу. By,moving 4, towards or 
away from q the natural period of the vibration of R can be 


* Abstracted from /7 Nuovo Cimento. 
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made to correspond with the period of the current. As shown jn 
Fig. 3, R is placed between corresponding poles of two electro- 
magnets, and consequently in a radial field, and when carrying an 
prm current will oscillate along the axis. The position of q, 
is adjusted till the movement is a maximum. The author states 
that he has obtained an: amplitude of 1 em. with a current of 


1 milliampere, and anticipates much better results from a new 
apparatus under construction. 

As shown in Fig. 1, the coil carries a needle, N, which rubs lightly 
on the surface of a cylinder, C. This cylinder is of insulating 
material, but ‘carries a very narrow silver ring sunk into it in the 
mean position of the needle, so that the needle when at rest makes 
steady contact with the ring, and when vibrating makes momentary 


| contact twice in each complete oscillation. 


En. 


Fia, 2. 


Now if two such pieces of apparatus carry alternating currents of 
the same period and in phase with one another, and the needle con- 
tacts be placed in series in the circuit of a telephone, then the telo- 
phonic circuit will be completed twice in each oscillation, and a 
sound will be heard in the telephone. But if the two currents 
are not in phase the two needle contacts will never-be completed 
simultaneously and no sound will be heard. 


N, | 5, М, 


Fic. 8, 


Fig. 2 shows the connections of a pair of such pieces of apparatus, 
the moving coils, R., Ry, alone being drawn, to determine the phase 
difference between the current and the E.M.F. of an are lamp, the 
resistances R, R, being adjusted until the movements of Ri, R, are 
in phase, when the telephone will sound, 
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THE LONDON TRAFFIC PROBLEM. 


It is now nearly two years since the Royal Commission on 
London Traffic, as the result of a gréat deal of work in 1904 
and 1905, published its report upon this most important 
problem. After hearing expert evidence the Commission 
came to the conclusion that the creation of a Traffic Board 
was desirable, and that such a Board should be entrusted 
with the preliminary examination of Bills, suggesting altera- 
tions in them so as to make new and old schemes harmonise, 
and, among other work, should present annual reports to Par- 
liament upon the organisation of the traffic generally, and 
regulate the breaking up of streets. О 

It is scarcely necessary to insist upon the enormous loss of 
time, and indirectly of money, caused by the slowness of 
traffic in getting from point to point on any crowded thorough 
fares. Even the luxury of a cab is often of very slight ass15- 
tance, owing to the fact that a cab is unable to overtake the 
slower traffic by which it is hampered, very frequently because 
the latter will not keep to the side of the road. Consider- 
ing the urgency of the matter, it is surprising that nothing 
should have been done since the publication of the report. 
Recently there hag been a growing feeling that the delay was 
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dt . ich 
were by no means anxious to see any authority created whi 


might interfere with their tramway system, and therefore 
insisted upon their tramways being excluded from the juris- 
diction of the new Board. Obviously this attitude of the 
Council does not facilitate the solution of the problem, and 


affords another instance of the difficulties introduced by muni- 


cipal trading. The Council now has a large interest in carry- 
ing the population of London, and is keenly alive to any 
competition, as was made evident recently by the discussion 


оп the control of mééér omnibuses. 


This feeling т х Council is responsible for the delay is 

id by the debate which took place in the 
House of Lords last week upon the subject. In this debate 
it was emphasised that bills for tube railways had been with- 
drawn at the request of the Board of Trade in 1903 on the 
ground that they should not be proceeded with until the 
opinion of the Commissioners was known, and subsequently 
such bills had not been proceeded with, but should await the 
creation of a Traffic Board. Thus very little has been done 


not altogether disp 


with bills of this kind for the last four or five years. 


Even assuming that the L.C.C. were a suitable body to take 
the matter in hand, its jurisdiction does not extend over a 


sufficiently large area for the purpose, though doubtless its 


progressive policy of expansion would have enabled it in due 
time to have absorbed in some degree the County Couneils. of 
Kent, Surrey, Middlesex, Hertfordshire and Essex, into. whose 


areas London traffic finds its way, and will inevitably increase 
as time goes on. 


Lord MoNTAGU pointed out that the number of journeys 
taken within the area of greater London last year amounted to 
170 per head of population, whereas in New York such journeys 
amounted to 300 per head, in Berlin to 270 and in Paris to 
200 per head of population, so that the traffic was likely to 


increase considerably beyond thé present figure. The reply 
of the Government gives little hope that anything will be 
done for some time to come; in fact, tho keynoto was 


“caution,” with a suggestion to the House that the matter 
had the careful--eonsideration. of the Government, and that 


things were.better now than they were a few years ago, 80 
that there really was not so much need for action after all! 


. No doubt there has been some improvement during the last 


year or two. Two new tube railways have been opened, the 
system of the London County Council's tramways has been 
extended, and there has been a very great increase in the 
number of motor omnibuses, In fact, the traffic problem has 
changed considerably since the report of the Commission. 
That, however, is no excuse for leaving the problem alone. 
The method of laisser aller is simple, but is not necessarily 
effective, and it is likely to permit new developments to be 
along lines which are not the best. We therefore hope that 
the new London County Council will do something to support 
the views that were put forward in the report of the 
Traffic Commission two years ago by urging Parliament to 
take the matter in hand. 


REVIEWS. 


(Copies of the undermentioned works can be had from The Blectrician О 


ое, post 
free, on receipt of published price. Add $ per cent. for abroad or for foreign books.) 


Single-phase Commutator Motors. By F. Pond. Translated by 
B3 T Loon. (London: Whittaker & Co.) 4s. 6d, 


Whether the designer will find in this work what its title 
would.appear to promise, and whether the book as a whole 
will meet the want which undoubtedly exists for a treatise on 
the subject of single-phase commutator motors; are questions 
which we fear must be answered in the négativd For about 
70 per cent. of Mr. Punga’s book is taken up by a “ sparking 
theory ” of direct-current and alternating-current commutator 
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motors, which will hardly appeal to those whose business it is 
to build such machines, “Stated in a few words, three E:M.F.s 
are supposed by the author to exist in the short-circuited coil, 
and, he adds, subtracts and deals with these generally, just as 
if they were non-varying or sinusoidal E.M.F.s. But in reality 
each one of these E. M. F. waves has a different shape, so that it 
is useless to expect any practical result from figuring them or 
drawing diagrams from them as the author does. An inspec- 
tion of the E.M.F.s taken by oscillograph observations and 
reproduced on p. 180, &c., confirms this at a glance. 
As a matter of fact, with the present state of knowledge in 
respect to commutation and sparking, it is impossible to-do 
much more than calculate the reactance voltage: with the help 
of empirical rules, and to find out by experiment at what 
figure the machine sparks, and although we fully recognise 
that the evolution of a complete sparking theory, generally 
applicable to direct-current and alternating-current machines, 
is very desirable, and in fact badly wanted, yet we fear that 
the author’s attempt to evolve such a theory cannot be said to 
be successful, especially as it is unsupported by references to 
exper menial results obtained from actual machine. 
While it is principally the author's sparking theory that is 
open to unfavourable criticism, many statements are made 
throughout the book which ean hardly be accepted by those 
having experience in the matters dealt with by the author. It 
is, for instance, not generally true to say (p. 14) that nearly 
every dynamo machine (excepting slow-speed or low-voltage 
motors of small output) can be cheapened by permitting a 
higher reactance, voltage—low-pressure machines are notable 
exceptions. Again, we cannot accept the author's optimistic 
statement (p. 17) that eventually turbo-generators will be 
run satisfactorily with the help of carbon brushes alone, for a 
little experience in this direction will conclusively show that 
forced commutation is, and always must be, an absolute neces- 


ity in machines of this class, as long as turbine speeds remain 


as they аге to-day. — | 

The general conclusion arrived at (p. 32) that the sparking 
voltage per brushincreases with the number of segments covered 
by the brugh.cannot be accepted, and the same remark applies 


to the last paragraph on p. 35 (where it is stated that com- 


mutation is always improved by increasing the number of 
segments) as far as all larger machinos (which have but one 
turn per section) are concerned. | 

The heading of Chapter IV. asks a question, but, we cannot 


find any sort of a reply to it in the text. The treatment of 


this chapter is very general, and does not help us in the least 
to design the class of machine deait with. A NET 
We cannot agree with the statement (p. 86) that, for open 


or semi-enclosed motors for voltages between 900 and 600 


volts, it is always the commutation and not the temperature 


rise which limits the output; nor, on the other hand, сап we 
agree with the author in his statement on the following page 
that the output of most of the open and semi-enclosed motors 
on the market (provided their output is determined by the 
thermal limit) could be doubled by. providing them with 
efficient; ventilating ducts in the armature, and by suitably 


designing the commutator and field coils. Altogether, much 
of this chapter is very weak. 

It is very doubtful whether the leakage formula got out 
on p. 96 for induction motors is applicable to series commu- 
tator motors, and the references to the conditions obtaining 
in the short-circuited coil on pp. 98 and 100 require qualifica- 
tion. And, speaking generally (as already foreshadowed 
above), all the other conclusions on the subject of eparking 
must be accepted with great caution. 

The diagrams of the different kinds of motors are correctly 
given and briefly and clearly explained, although it would 


have been better had these been separated from the sparking 


theory, or, at any rate, not scattered over the book. 

In the calculations of a series motor, a repulsion motor and a 
compensated motor, the heating has been, for the most part, 
entirely neglected ; and again, as all the motor dime 
have been assumed, effective comparisons can only be made 


‘with difficulty. 


While, as indicated above, the statements and 5 in 
portions of this work are open to some severe criticism, there 
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is much that is useful to be found therein and much that, 

although of a contentious nature, will well repay perusal. 

Apart from a few ambiguities the translation from the German 

original leaves nothing to be desired, and shows evidence of 

careful and conscientious work on the part of the translator. 

The Electron Theory. By E. E. FoumwrER р'Атвк. (London: 
Longmans, Green & Co.) 5s. net. 

Mr. Fournier d'Albe has done electricians a great service in 
writing this book. Its title is too small, as it is really a book 
on “electricity and magnetism ” treated from the electron point 
of view. This is just what has been wanted for some little 
time. To write this book can have been no easy matter. It 
has required a large knowledge of the most recent develop- 
ments of physics, and the study of a great deal of recent work 
which is not easily accessible. In addition to this it has needed 
the ability to get a comprehensive grasp and well co-ordinated 
knowledge of a new and wide subject. In addition the book 
must have been difficult to write, as it is so very easy to read. 
The author is a very clear and almost picturesque exponent 
of the subject. One great advantage of his method is that he is 
always quantitative. His electrons are always numbered. Thus 


2, 930 million electrons make a company, which takes the place 


of the old vague electrostatic unit. The coulomb is an “army ” 
of 3,000 million companies or 879 trillion (i.e, million 
million) electrons. This is rather a big army. The Labour 
Party would soon reform it. Again we are shown that to 
crowd a gramme of electrons into a unit sphere would take a 
billion horse-power for 680,000 years, a figure at which the 
imagination of anybody but a London County Councillor boggles. 
the author not only treats the ordinary branches of elec- 
tricity from the electron point of view, but he goes fully into 
such questions as thermo-electricity, Hall and Kerr effects, 
vacuum tubes, and so on, which are generally left rather on 
one side as unsolved puzzles. In many ways the last half of 
the book is the most interesting. The explanations on what, 
with all due respect to the author, we will call the electron 
hypothesis, are generally very clear. Sometimes they are 
difficult to follow. For instance, with regard to the Zeeman 
effect, why should a magnetic field slow down or quicken up 
electrons? One would expect it to alter the diameters of the 
orbits, thus altering the frequency of their radiations. 

The reader expecting a complete view of the subject may 
feel disappointed at the total omission of development of ideas 
of action priest the medium. The author does not assume 
the action at a distance of the classical Continental physicists, 
but he rather goes round another way. Thus, if two circuits 
close together provide a system which has more potential 
energy than if the circuits were far apart, the principle of 
the conservation of energy shows that varying the current 
in one affects the other. The student would be apt to say 
that this merely shows there must be mutual induction, but 
he never denied that : what he wants is a mental picture of 
how the mutual induction comes about. The author’s electrons 
are little particlets of charged matter. They are not con- 
sidered as pure electric charges without any matter to sit 
upon, nor is the inertia of matter contemplated as being elec- 
trical. He does not picture his electron clothed with a sort 
of thistledown of lines of induction coming out of it in all 
directions, nor does he regard the ether as a sort of fibrous 
agglomerate of lines of induction striving to get shorter and 
fatter. We are not complaining of Mr. Fournier’s way of 
treating the subject ; we are only telling the intending reader 
what he will not find. The author has no doubt considered 
the matter very carefully, and has come to the conclusion he 
had better treat the subject as he has treated it. The medium 
treatment may be too difficult—not for the author, but for 
his readers, but such treatment seems almost necessary if the 
reader is to get any mental ideas of the relations of electrons 
and light. Certainly the medium is not part of the study of 
electrons itself, but it is mixed up with it. In any case the 
book is excellent as it is. 


German Scientific and Technological Reader. By E. Crissex 


and J. Los roaRrEN. (London: Н & Brothers ` 
28. each net. | п ире rothers.) Two volumes, 


Àn attempt has been made in this work to facilitate the 
acquirement of a sufficient familiarity with scientific and tech- 


nical German terms and phraseology to enable those whose 
knowledge of that language is slight to extend it with as little 
trouble as possible in these directions. The course adopted is 
to provide a series of graduated reading exercises, with vocabu- 
laries, on scientific and technical subjects, which will be more 
or less easily understood by the reader on account of his know- 
ledge of the subject matter involved, and will at the same time 
familiarise him with the words that he is likely to meet with 
in German technical literature. The idea is certainly good, 
and the books may prove of some use to:those who have neg. 
lected that essential part of their training as electrical engi- 


neers—a 5 and not only superficial, knowledge of the 
language in whic 


so large a proportion of the literature relat- 
ing to their profession is written. 


— — M —— MÀ Ó— ——ÀÀ ———— — 


ELECTRIC FURNACE METHODS OF IRON AND 
STEEL PRODUCTION.—IY. 


. BY JOHN B. ©, KERSHAW. 

Summary.—In these articles, after briefly giving the history of the 
electric furnace and stating the present position of the industry, the 
author describes the Héroult, Keller, Kjellin, Stassano, Gin, Conley, 
Ruthenberg, Rossi, and Wilson furnaces, and finally deals with the 
question of yields and costs. f 


TIR KJELLIN FURNACE AND PROCESS. 


This furnace and process are the inventions of Mr. F. A. 
Kjellin, a Swedish engineer, whose first patent was dated 
August 1, 1900. The process differs from other electric iron 
and steel processes in the use of induced currents for heating 
the iron. By this means the waste of heat occurring in the 
Heroult and Keller furnaces and processes, due to the unneces- 
sarily high temperature of the electric arc, is avoided, while 
the expense and disadvantages attending the use of carbon 
dlestrodes are also overcome, since in the Kjellin furnace no 
electrodes are required. 

On the other hand, the Kjellin furnace is not adapted for 
dealing with impure materials owing to the comparatively low 
temperature obtained, and the elimination of phosphorus, 
sul bur and other objectionable elements present in iron ores 
and in scrap iron cannot be earried out so completely as in 
the Heroult and Keller furnaces. Electrical difficulties due to 
self-induction also reduce the efficiency of the Kjellin furnace 
and process, and its superiority to the processes making use of 
combined arc and resistance heating with carbon electrodes is 
less striking than might be expected, the chief gain being in the 
purity of the product, which resembles ordinary crucible steel. 

Kowever, furnaces of constantly increasing size operated 


upon the Kjellin principle of using the molten iron as the 


resistan ce for induced currents of electricity, have been erected 
and worked at Gysinge in Sweden since 1900, and similar fur- 
naces are now in course of erection in many countries. The 
fact that Messrs. Siemens & Halske, of Berlin, have purchased 
the patent rights of the furnace and process for Germany ar 
Austria, and that Messrs. Krupp are now erecting a Kjellin 
furnace plant for production of crucible steel at Essen, also 
proves that the Kjellin furnace and process is one that has 
achieved a permanent position in the iron and steel industry. 

Fig. 11 shows a sectional elevation and plan of the furnace 
erected there in 1901-1902. The furnace practically 0 
of a transformer of which the core is CC; the primary 18 105 
coil DD, which is supplied with alternating current, and "i 
secondary is the molten metal in the annular channel 15 
The current in the metal is roughly that in the primary mult 
plied by the number of turns iu the coil. " 

The first runs with the experimental furnace were uds 
Gysinge in March, 1900, 270 kg. of steel of excellent a The 
being produced in 24 hours with a power input of 78 kw. М 
was equal to 6,912 kw. hours per metric ton of steel. Ino odd 
to improve the efficiency of the process a larger furnace 


| erected, and in November of the same year, trial runs with this 


furnace yielded 600.700 kg. of steel per 24 hours with m 
penditure of 58'kw., equivalent to 2,141 kw.-hours per п 
ton of steel. This was an improvement, but the inventor И 
convinced that, with a larger furnace, still better results cou 
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The energy con- 


To this molten 
e furnace, the proper quantity of pig iron and 
] added to form the new charge, the proportion 
being calculated to yield steel of the desired composition. There 
is always less carbon in the finished steel than is contained in 
the charged material, but rather moré silicon ; owing to the 
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Fig. 11, —SgcrroNAL ELEVATION AND PLAN or KJELLIN FURNACE. 


fact that the rust or oxide of iron in the pig and scrap 
is reduced to metallic iron, and that the silicic acid of the 

ò furnace lining is also reduced by the carbon present in the 
charge. 

The tapping of the furnace was originally effected by 
making a hole in the wall, but a tilting furnace has since been 
constructed, and the casting charge is now poured. The 
charging of the raw material is done from the working floor 
above the furnace, the covers shown in Fig. 11 at BB being 
taken off, and the pig iron and scrap steel being placed in the 
annular ring. 

The furnace described above has been in operation at 
Gysinge since May 1902, and in February 1903 it was visited 
by the Canadian experts and seen by them in operation. An 
alternating current of 90 amperes at 3,000 volts was supplied to 
the primary circuit of the furnace, this being transformed in 
the charge of molten metal contained in the annular ring to a 
current of 3,000 amperes at 7 volts. 

The air space DD, in Fig. 11, was found to keep down the 


temperature of the primary coil ; and in addition to the cool- 
ing produced by this draft of air, water could also be em- 


1,700?C. 

It may be remarked that the figures given on pp. 2 and 3 
of the Canadian Commissioners’ Report do not agree with these 
calculations, since the discrepancy between the energy in the 
primary and secondary circuits of the furnace, amounts to 
270—21=249 kw. Assuming that the current in the secon- 
dary circuit was 30,000 amperes and not 3,000 amperes, as 
stated in the report, the losses between the two circuits are 
270 — 210=60 kw. 

Three runs were made with the furnace in the presence of 
the Commissioners at Gysinge on Fel. 8 and 9, 1904, and the 
following figures were obtained :— 

Charge No. 546.. Time, 6 hrs.. „Ingots, 1,030 kgs... Total k. w. hrs., 857. 
Charge No. 547.. 63 hrs, 955 Ков... ,, 994 

The consumption of energy in the first case was, therefore, 
832 kw.-hours per metric ton of ingots, and in the second case 
1,040 kw.-hours. 

The steel produced in 
following composition :— 


these runs were found to have the 


Charge No. 546. Charge No, 547, 
G 1:082 per ent 0'417 per cent. 
r 0:19 Ы. Ке 0:145 =“ 
F 0:008 " AE ad Bie 0:008 a 
Phosphorus.......... 0010 V1) E.A 0:010 — 


The raw materials in each case were best Swedish pig iron 
and Walloon bar iron, with scrap steel from previous charges, 
the proportion of these being varied according to the type of 
steel required for casting. 

Attempts to produce a low carbon soft 
the Canadian Commissioners, but owing 
culties were not successful. bs. 

The cost of producing steel by this process was estimated 
by Mr. Harbord to be £7 per ton of 2, 000 Ib., with electric 
energy at £2 per electrical horse-power year. 

The cost of erecting a furnace of the Kjellin type of 6 00 н.р. 
capacity was stated to be about £880. 

The Swedish patents for thé Kjellin furnace and process are 
owned by the Metallurgiske Patent Aktie bolaget, of Stockholm, 
andlicences have been granted by this company to the new 
owners of the Gysinge Works, to a prominent English steel 
works, to a French firm at Voiron, and to a Swiss Calcium Car- 
bide Company with works at Gurtnellan. A small experimental 
furnace erected at the latter place has worked satisfactorily, 
and it is now intended to erect larger furnaces and plant. The 

atent rights of the Kjellin furnace for Germany and Austria 
duis been sold to Messrs. Siemens & Halske, and Messrs. Krupp 
have arranged to erect and work a furnace of this type, under 
licence from the Berlin firm. 

A project is also under discussion in Stockholm for the de- 
velopment of the Trülhatta Waterfall, in the province of Norr- 
land, where extensive deposits of iron ore are found, and for 
the use of the electric energy for creation of an iron and steel - 
industry with the aid of the Kjellin furnace and process. The 
project covers the transmission of the power from the Falls to 
a point near Gothenburg, where a steel works producing 
500,000 tons per annum will be erected by the Stockholm 
company owning the Kjellin patents. The Swedish Govern- 
ment is reported to have given its sanction to this scheme, 
and to have agreed to develop the Trälhatta Waterfall. It is 
expected that 10,000 to 15,000 n.r. will be available for this 
new iron and steel centre early in the year 1908. , 

An experimental Kjellin furnace has also been installed in 
the metallurgical department of the University of Sheffield, 
the home of the English steel industry. M 

The costs of production by; and general prospects of, the 
Kjellin furnace and ‘process will be discussed in Article VII. 
of this series. 


steel were made by 
to unexpected diffi- 


(To te continued.) 
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POTIER'S DIFFERENTIAL ELECTRODYNAMOMETER. 


FUEL ECONOMY. 


The following discussion took place at the Leeds Local 
Section on a Paper by Mr. H. B. Maxwell. This Paper had pre- 
viously been read at the Glasgow Local Section, and an 
abstract was.given in The Electrician on December 28, 1906. 


Mr. GEO. WILKINSON said that he agreed with Mr. Maxwell that 
for large boiler houses where the saving in wages due to less manual 
labour was substantial, conveyors were a good investment. He was in- 
terested to hear Mr. Maxwell's statement that he had obtained as high 
a duty as 9 lb. of steam per hour per square foot of heating surface from 
a Babcock boiler with a ratio of 40 to 1 between the heating surface and 
grate area, the high ашу baog obtained by using s chain-grate stoker 
and forced draught, This was a step in the right direction, and he 
thought nothing approaching this high duty had hitherto been obtained 
with this type of boiler. Mr. Maxwell had said that it was раса 
impossible to obtain automatic stokers to stoke bituminous coals without 
smoke, The only mechanical stokers that the speaker knew of that 
would do this were of the coking type, but they had the disadvan- 
tage that they could not be forced very much, Mr. Maxwell had 
advocated firebrick lining. The trouble was, however, that you could 
not get sufficient air into such brick-lined furnaces, and you were 
liable to produce CO instead of СО», which meant low economy. 
With some arrangement in the nature of forced draught there was a big 
future for lined furnaces even for shell boilers, If fuel was burnt beyond 
a certain rate the evaporation per pound of fuel went down, and there 
was just one point where you got a maximum evaporation for a given 
amount of fuel. All extra heat units beyond a definite amount went 
out by the chimney in the shape of accelerated draught; it was poe- 
sible to waste quite 50 per cent, of fuel in that way. It was very impor- 
tant, as the author stated, to have draught gauges. Every engineer would 
be delighted if he had metal-lined flues, so as to exclude all air infiltra- 
tion. In 95 per cent. of the stations they had to р up with what they 
had got—viz., plain brickwork flues. He had found out that it was a very 
good investment to tar all the bricks. It invariably мүл that you 
could get your fingers in between the brickwork and the sides of the 
boiler shell. The best method of closing these constantly varying gaps 
was to fill up the spaces and the angles with a mixture of half tar and 
half portland cement, mixing it up to a kind of putty. This would take 
care of the boiler and keep the flues practically tight and improve 
matters considerably all round. He knew one engineer who had in- 
creased the temperature of the water in his eoonomisers by no less 
than 50°F. by the application of this cement. He considered 
that only where you had a peak load for two or three hours 
would thermal storage have any. advantage. The author had left 
out any remarks as to capital outlay. When you considered that you 
could get a heater which would raise your feed water temperature up to 
steam temperature at the rate of 50,000 Ib. of water per hour at about а 
tenth of the cost of thermal storage vessels, it should make one pause 
before entering into the heavy capital outlay which thermal storage 
entailed. He knew of a number of thermal storage vessels in London 
and the provinces that were shut down due to their dangerous condition. 
The chief trouble appeared to be as follows: The ends were pressed out 
and riveted to the shells, severe stresses were set up on the curved sur- 
faces of the end covers near the joint and these had proved to be beyond 
the durability of the meta! and circumferential grooving had taken place. 
Another commonly accepted theory, which was not correct, was that with 
a thermal storage vessel you had steam temperature feed. With a vessel 
9 ft. diameter covered with 3 in. of the best boiler covering, it had been 
found there was a difference of 50°F. between top and bottom water in 
the vessel, so that if you took the average of the water temperature ш 
the thermal storage tank it was very much less than the steam tem- 
perature in the boiler. He (the speaker) had advocated a very econo- 
mical system of drainage on several occasions, which had proved very 
successful, Instead of employing steam trape, all the places where 
water could accumulate, an all the steam jackets, were connected to & 
small auxiliary steam main, so that they were continually draining 
thereto, and the wet steam from this main was taken to & bank of 
injectors which fed the boilers. : 

Mr. ROGERSON said that with chain grate stokers he found that it 
did not always pay to keep up a high percentage of CO; He had 
verified this by some tests. This was accounted for, he thought, by 
the fact that in order to keep the CO» as high as possible coal had to be 
burnt right to the back of the grate, and consequently was dumped before 
it was completely burnt. The difficulty with the chain grate stokers 
was to keep the excess air from getting up at the back of the grate, and 
he found that it was better to burn fairly dirty coal on these grates, 83 
the ashes and clinker served this purpose. With a high percentage 0 
СОг, and the fire burning right to the back of the grate, he had had Y 
great deal of trouble with the dumping bars, as the noses for these wou 
only last for a very short time and were continually burning away: 
In the new type of stoker he believed improvements had е 
made to overcome these difficulties and to do away with бе 
excess air which got up at the back. of the grate. a hak 
for boiler settings, of course, looked very nioe for a while, bu 
were liable to get damaged and chipped, and were also very ae 
sive, If the ordinary bricks were used and the sides of the п 
and boilers covered with bitumen paint, just as good results wou 
be obtained, and certainly in & more economical manner. He s 
no doubt that there were many places where 15 per cent. 1n the gan 
sumption could be saved by the use of superheaters. He thought, 20 1 
ever, that a maximum temperature of 500°F. was quite high een kus 
with this temperature no trouble need be anticipated with piston ; 


А recent article by М. Н. Tellier in L'Industrie Electrique gives 
an account of some careful comparisons of measurements of the 
power absorbed in self-inductive loads made on & wattmeter, and 
on the differential dynamometer of M. Potier respectively. The 
construction of this latter instrument is interesting, and we repro- 
duce two figures from M. Tellier's article. 

The instrument is similar to the Siemens dynamometer, except 
that the fixed coil is replaced by two separate coils, whose actions 
on the moving system, when carrying equal currents, are exactly 
equal. Its form is shown in Fig. 1. 


Fic. 1, 


In order to use it as a wattmeter, it is connected as in Fig. 2, 
where M M' are the two fixed coils, and m is the moving coil. D is 
а non-inductive resistance, and R is the iuductive load. Then if C 
is the current from the source of supply passing through M, C, the 
current passing through D, and C', the current through R, the 
force in the moving system of the dynamometer & (C—C,) С, But 
C—C.,=C,. Hence the force in the dynamometer’« C,C,, which 
measures the watts absorbed in R. 


Fig. 2. 


The advantages of this construction are not explained in the 
article, which refers to a work by M. R. Swyngedauw—* Phéno- 
menes Fondamentaux du Courant Alternatif "nor are they very 
clear, but it is an interesting variant of the usual system. 


An Electrolytic Method of Sharpening Tools.—The Elektro- 
technischer Anzeiyer gives the following method of sharpening 
files and other similar tools. The file is connected with the 
positive pole of a battery consisting of 12 Bunsen cells, and is 
then placed in a bath made up of 40 parts of sulphuric acid 
and 1,000 parts of water. The negative electrode is of copper 
wire wound in spiral form round the file, but not touching it. 
The action takes about 10 minutes, Itis said that files treated 
in this way appear to be quite new, and are satisfactory in use. 
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packings, &c., while a great deal of wear and tear was saved, and with 
the great advantage ok having practically no trouble with joints, &c., on 
the steam mains. ' 


Mr. WILSON HARTNELL said he understood that the author 


favoured the coking stokers. Prof. Goodman had said that when he was 
in America he rarely saw a very smoky chimney without, on inquiry, 
being told that it was connected to a water-tube boiler. The most 
modern grates for water-tube boilers were roofed over with firebrick, 
so that the gases were kept at the highest temperature and thoroughly 
burnt nel кен e water-tube chambers. in hi 
opinion, ought to be smaller, and as simple and direct as ossible, 

Mr. J. W. HAME said that the only difficulty Ait oa 
he had found with induced 
getting the right 
motor; he had arranged to run an induced- 
draught fan either 
that means he could get a slower speed for 
lighter loads, same experi- 
ence with driving’ the motors for circulating. 
You got a good efficiency 
pumps and motors with 
i l you wanted to reduce your 
circulating water you got an inefficient motor 
and an inefficient circulating pump. 

Mr. J. McFALL SMYTH suid that with the 
usual type of bars supplied with mechanical 
stokers it was possible to burn the coal smoke- 
lessly, but they were often not the most econo- 
mical kind, and this was an important point 
to which more attention might be given. Re- 
specting the testing of the calorific value of 
coal and the type of calorimeter suitable for 
this purpose, he had experimented in this direc- 
tion, and had found that Wild’s calorimeter 
was as suitable as any. It was a cheap instru- 
ment, fairly aceurate, and gave uniform results, 

Mr. R. H. CAMPION said that the author 
had pointed out that with mechanical stokers T 
the cheapest grades of coal might be used. ERES 
Tbe trouble seemed to be, however, to get hold 
of this cheap coal. The colliery proprietors 
were using it for the by-products that they 
could obtain. It seemed to him that a super- 
heater would reduce the temperature of the 
economiser. 

Mr. H. E. YERBURY (communicated) said 
that he agreed with the author that mechani- 
cal stokers were satisfactory and economical 
in large stations, but he entirely disagreed 
with his opinion that it was preferable to dump 2 
the coal at the back before it was completely 
burnt. From his experience it was cheaper to 
buy washed coal than dry coal, which often 
left 10 to 12 per cent, of ash and clinker. In 
respect to induced draught systems and the 
author's statement that it was an undoubted 
fact that fans were more economical than a 
chimney, he could only conclude that this 
opinion was based on small lighting stations, 
for whilst he himself agreed that, where fore- 
ing of boilers was required in order to get 
through peak loads, fans were advantageous, 
yet from an economical standpoint in a large 
station there was nothing to beat a good 
chimney stack. For instance, in the Sheffield 
power station with 13 boilers, and six fans І 
runniug at least 20 hours per day, aggregating 145 f. p., and assuming a 
cost of 0"254, per horse-power-hour, no less than £1,102 per annum was 
spent in order to get, say, 14 in. to 2 in. of draught. In addition to this 
running cost the capital expenditure on fans and motors exceeded £2,000. 


= 

Single-phase Railway in France. —A new railway, the first 
in France to be worked by single-phase alternating current, is 
under constrüction from Tergnier to Anizy. 
Industrie Electrique, the length of the railway is 20 miles; 
it is a single line of 1 metre gauge, and the steepest gradient is 
T per cent. The generating station will contain two alter- 
nators with an output of 300 kw. at 25 periods. These alter- 
nators have revolving field magnets, the speed being 500 revs. 
per min. They are belt-driven by steam engines running at 
125 revs. per min. The single-phase current is supplied to the 
trolley wire at 3,300 volts by overhead. conductors suspended 
on the simple catenary principle... Passengers will be conveyed 
by motor cars, bnt the goods trains will be hauled by loco- 
motives. The motor cars will be equipped. with two 30 kw 
motors, driving the wheels by simple reduction gearing. The 
goods train locomotives are driven through double reduction 
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gearing, and are so arranged that a certain weight of goods can 


be carried on the locomotive itself. E 
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Fic. l.— VERTICAU “ JIGGER ” 


| along a 


ELECTRICALLY-DRIVEN HYDRAULIC LIFTS. 

It has been found by central statioa engineers that consumers 
are very loth to displace hydraulic lifts and install in their place 
electrically-driven ones on aczount of the large expenditure involved. 
A new method of lift working and control has been patented by 
Col. Boddam, whereby the advantages of both systenis are obtained 
at a greatly reduced cost. This patent electric drive can be fitted 
to any form of hydrauli: lift, and ean be placed either horizontally 


A 
уздук -amnre mm 
— 
г Я 
=| (CTF 


л» ч» ——— — < 


—.— 


= = 

| 

il 
T 


— — Жж == = = 
Е 
CT 
- — 


— 
— 
“ae 


—— —— — 
——— ͤ 6üÜä—ů— e —sÀ dh ol 


E. 


Fic, 2.—DrAGRAM or CONNECTIONS FOR AUTOMATIC 
Pusu-BurroN Lirr CONTROL, 


or vertically. Fig.1 illustrates the Boddam drive as fitted to a 
“ Jigger” lin. it consists of a variable. speed motor, to 
the shaft of which is fitted a screw driving a nut which works 
guide. The nut is attached to the piston of a 


hydraulic cylinder directly connected to and driving the piston of 


the lift cylinder. The serew is rotated in a thrust block, and 
the nut is secured to the piston rod, the screw working in a 
bath of oil. The thrust block is provided with a special roller 
bearing and the nut also travels on rollers. By means of these 
arrangements the friction incidental to screw gearing is very greatly 
reduced, and as there is no need for the gear to be self-sustaining a 
higher efficiency can be obtained than with the ordinary electric 
worm gear. By placing the thrust block at either end of the shaft 
the apparatus can be made of tension or pushing type. For high- 
speed lifts the pushing type is preferable, the tension type being used 
for lower speeds and smaller lifts. The control is hydraulic, the 
stop is quick and without shock, and gradual acceleration is always 
obtained at starting. The valve which is interposed between the 
two cylinders is mechanically interlocked with the switch operating 
the motor. By a special arrangement of the piston of the driving 
cylinder, that piston forms, as soon as the valve is closed, an automatic 
brake which stops the motor without shock, and thus does away 
with the heavy strain and grinding action which necessitates such 
special strengthening of the shafts and causes such damage and wear to 
the threads of the screws of electric lifts. The valve requires no exhaust 
port and is, therefore, simplified; moreover, the greatest trouble of 
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the hydraulic valve, leakage and рш of the car, is done away 
with, ав there ig no pressure except WIe the motoris moving. As 
shown in Fig. 2 the system can be adapted for “ push-button” control. 
The following figures, due to the makers, are taken from actual 
practice and give the costs of working the different systems :— 


| AE Hydraulic Lift worked from Power Mains. 
High-pressure water at 28. 10d.“ рег 1,000 galis., 


6 car-miles, 2,600 gallons рег diem £158 0 0 
Oil, waste, stores, inspection, & oo 15 0 0 
Interest and depreciation on £400 at 10 per cent... 40 0 0 
Meter and other charges 5 0 0 

| £218 0 0 


Oil, waste, inspection, &ù:mt. e 15 0 0 
Interest, depreciation, &o., £450 at 15 per cent.... 67 10 0 
4172 12 6 
3. Electrically-driven Hydraulic Lift. 

Electricity, 10°25 units, 300 ft. per minute, 3:475 

units per car mile, 6 car miles per diem, 21.8 units 
at 14d. —2s. 9d. per diem, 300 days at 28. 9d.— . £41 5 0 
Oil, waste, inspection, &с.............. used qais 15 0 0 
Depreciation, interest, &o., £450 at 10 per cent. 45 0 0 
| £101 5 0 

The above particulars have been zo supplied to us by the 
India Rubber, Gutta Percha & Telegraph 


orks Co. (Ltd.). 


|  CORBESPONDENCE. 
j 


ZU THE MAGNETITE ARC. 
TO THE EDITOR OF THE ELECTRICIAN. 


i 

бтв: One of the statements in Prof. Steinmetz’s article ot 
January llth is of particular interest to me from its bearing 
ón a phenomenon with which I have recently been engaged. 
Prof. Steinmetz writes that the P.D. in the magnetite " arc 
at 1 ampere is higher than the computed value, the discrepancy 
varying from 7 to 15 volts for different lengths of arc. 

: This increase in P.D. for small currents is undoubtedly due 
to Prof. Steinmetz having made the transition from the hiss- 
ing stage to the quiet stage of the magnetite arc. The writer 
announced the existence of a well-defined hissing point for 
the iron arc in a preliminary note last summer (Nature, 
August 30, 1906, p. 443). In that communication it was 
p out that the “iron” arc in air really takes place 
between globules of magnetic oxide of iron. The change from 
the hissing to the quiet stage occurs usually with the current 
somewhere between 1 and 2 amperes, the critical current being 
smaller the smaller the radius of curvature of the positive 
globule. At the hissing point the P. D. abruptly rises 10 to 
15 volts, while the current decreases by a small fraction of an 
ampere. It was found that the positive electrode is the seat 
of the effect. | | NEU 

In the course of these experiments the search for a hissing 
point was also made with an arc between one of Prof. Stein- 
metz's magnetite rods and a block of copper. When the 
magnetite formed the anode, the hissing point was found just 
as with the.iron arc. When the magnetite was negative, no 
discontinuity in voltage or current could be detected as long as 
the copper was fresh and clean. But as soon as a trace of iron 
had become deposited on the copper the hissing point asserted 
itself. This must not be taken to imply that the copper arc 
undergoes no sudden change when the current is decreased. A 
quiet state exists also for the copper are, but it does not begin 
until the current has been decreased to about 4 ampere. 

As to the rest of Prof. Steinmetz’s article, while one must 
congratulate the author on the high efficiency of his magnetite 
arc, still grave exceptions must be taken to some of the 
assumptions in the first part of the Paper, which are in direct 
contradiction with observations of Mrs. Ayrton, Messrs. 
Duddell and Stark and others.—Yours, &e. | 


"uS "WALTER G. CADY. 
Wesleyan University, Middletown, Con., | 
U. S.A., Feb. 8. 


* The average price paid in London is 48. 2d. and 6s. in most other towns, 
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„ THE USE OF. GOTTS MANGANIN ARM. 
TO THE EDITOR OF THE ELECTRICIAN. . 
бтв: I have seen no warning of the disadvantages arising 
from the use of theGott’s manganin arm in taking the Varley loop 
test, and as an appreciable error is likely to result from its im: 
proper use the following may prove useful. Ыр: 
Referring to the above figure, let a be the manganin arm, 
and let the arms b and f be of German silver, = the resistance 
of the cable from a to the fault and y the resistance of the cable 
from the fault to b. i 
On taking the resistance of the metallic loop / with the plu 
in e the necessity for a correction for temperature is obviate 
automatically, therefore our equations z I- y and y =l — are 
ready for immediate use. But on removing the plug from cto 
e for the-actual loop test our variable arm of the bridge becomes 
f + y, part f variable with the temperature of the testing room, 


i 


part y remaining constant at the temperature of the sea bottom. 
Now it will be seen that the ratio of b to f + yis not proportional 
with the rise or fall of the temperature of the testing room. 
Let n be the necessary temperature coefficient to bring.) and f 
up or down to their true values; then we get afn + ay & bnz, 


a=l—y,y=-l—z. By substitution 


t= afi n+l) : | = n(bl — af) 
~ atm’ а ＋ Un 
With even bridge ratios 
An Lt - f) 
7^ Tan v= Ltn 


As this correction is somewhat complicated, it would be advis- 
able to use the ordinary Wheatstone bridge if one wholly of 
manganin is not obtainable, Our formule then become 


an(f + 1) . n(bl = af) 
. y =r 
a+b — a+b 
and with even ratios - | 
n(f +1) | n(l— f) 
‚бб, V MED 
— Yours, &c., A. R. SHORT. 


Feb. 28. 


ELECTRIC POWER SUPPLY IN LONDON. 
TO THE EDITOR OF THE ELECTRICIAN.  , 
Sin; With reference to your article in The Electricwn t 
March 1st dealing with the Stepney Borough Council supply, 
I should like to point out an inaccuracy which has crept into 
the same. JOE 4 
Your Fig. 10, illustrating a portion of our switchboard con- 
nections, is described as ‘Diagram of balancing eiie 
ments at generating station." This description is some А 
incorrect. The arrangement is not, strictly speaking, 
balancing arrangement at all, but illustrates an arran a 
for feeder boosting—i. e., for raising the pressure on the stati д 
end of certain feeders, thus avoiding the runuing of. a вее, 
ating set specially for this purpose. Ву this arrangement bar 
possible to run the generators at full load on the low E 
boosting up tbe particular number of amperes which may add 
required on the feeders coupled to the higher bar. if ap н 
that special arrangements for balancing аге provided 4 
independent of that shown in the diagram. m 
I hall be glad if you will insert this correction.— Yours, %» 
eS ee | Wm. С. P. ‘TAPPER, 


Stepney, March 5. Engineer and Manager. 


М 
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PRESSURE VARIATION AND BOARD OF TRADE 
| И REGULATIONS. | 2 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR : In your issue of the lst inst. you have a leaderette on 
the variations of pressure on lighting networks, in which you 
point out that there is considerable difficulty in putting the 
.Board of Trade regulations in force. This should not be the 


case. From the regulations I extract Nos. 7 and 8, which read 
. a& follows :— | 


7. The variation of pressure on any consumer’s terminals shall not, 


‘under any conditions of the supply which the consumer is entitled to | 


receive, exceed 4 per cent. from the declared constant pressure. 

8. If the undertakers make default in complying with any of өвд 
regulations as to supply, they shall, subject to the provisions of the order, 
be liable on conviction to a penalty not exceeding £5 for every suc 
default, and to a daily penalty not exceeding £5. ой d 

A recent case under these regulations is that of Messrs, 
Mappin & Webb v. the St. Marylebone Council, which will 
be fresh in the minds of most of your readers. a 

It is generally well-known that the Board of Trade does not 
undertake the interpretation of its rules, as this work is left ta 
solicitors, and where solicitors are unable to agree the County 


Court or other judicial authority decides the matter.— Yonrs, 


E | CHAS. A. BAKER. | 
Whitehall Club, S.W., March 3. д T | 


[We refer to this letter in the Editorial Notes.— Ep. E.] 


FLICKER PHOTOMETERS. 

i TO THE EDITOR OF THE ELECTRICIAN.. 
SIR: Messrs. Alex. Wright & Co. have drawn my attentio 
to the paragraph on p. 610 of The Electrician for February 1st; 
which follows my referenceto the Simmance-Abady photometer. 

In case of misconception I wish to point out that the re- 


marks in question were intended to apply broadly to the two 


general ty pes of Whitman photometer and not to this particular 

instrument about which I did not intend to express an 

opinion.— Vours, &c., К J. S. Dow. 
Highgate, N., March 6. 


THE CRAMP NEUTRALISED REPULSION MOTOR, | 

TO THE EDITOR OF THE ELECTRICIAN. : 

Sir: Mr. Cramp will, as usual, find the answers to most of 

the points he raises in one or other of my previous letters. 
With the remaining points I will now deal shortly. 


The object of the incomplete figures given by Mr. Cramp is 
not apparent. He does not state whether 120 amperes at 100 


volts is the input into A or the output from B, nor does he 
state the magnitude of the torque. It is, of course, probable. 
that he did get a torque under the circumstances he mentions, 
for the power factor is only 20:34. My contention has always 
been that the torque must be very small indeed as long as the 
power factor is high. Does Mr. Cramp consider 0:34 a high, 
or even a passable, power factor? Is it not possible for Mr. 
Cramp to see that the very fluxes (ф' and ꝙ ) on which he 
depends for his torque are leakage fluxes, and therefore pro- 
duce reactance voltages in both A and B, thus precluding all 
possibility of a good power factor 1 

I think I have done quite enough in trying to explain the 
elements of the transformer theory to Mr. Cramp, and I cer- 
tainly do not propose to prepare complete diagrams of a motor 
which I know to be useless. 

The single-phase motors which are on the market and in. 
which a transformer is embodied are of the induction type; it 
is the first aim of every designer who knows his business to 
make that transformer as perfoct as the deneities required and 
the necessary air-gap between primary and secondary will 
allow. After what Mr. Cramp has said during this contro. 
versy I do not wonder that he should hold a different view, 
and that he should insist on making use, in his motor, of a 
transformer which is as imperfect as possible, 

Had Mr. Cramp considered the statements in his Manchester 
‘Paper more carefully, before making them, he would not have 
forced me to resume this controversy, which I do not propose 
to continue, for I see no 


ibility of an agreement being: 
xeached. My opinion of Mr. Cramp's machine is on record |. 


CT — 1A AA ... ——.—.... 


and indicates no attempt at evading any issue; it remains 
open for him to prove that І ат · wrong by publishing reliable 
tests of that motor of his. These tests should shów, amongst 
other things, that he was justified in putting forward the 


claims contained in the last table of his Manchester Paper.— 


Yours, &c., | VAL. А. FVNN. 
London, S.E., March 1. Р 
LEGAL INTELLIGENCE. 

— — 


e 8. d. Brown's Letters Patent No. 1,434 of 1899. (Peti- 


tion for Revocation of Patent.) 


Эе Before Mr. Justice Neville the hearing of this case was continued. 
. , Sir Robert Finlay, K.C., Mr. Cripps, K.C., and Mr. A. J. Walter, K.C. 


(instructed py Me Alfred Withers, 323, High Holborn, E.C.), appeared for 
petitioners ; Mr. Bousfield, K. C., and Mr. J. C. Graham, K.C. (instructed 
by Messrs. Trinder, Capron & Co., 156, Leadenhall.street, hob for respon- 
dent; and Mr. E. Russell Clarke (instructed by Messrs. Budd, Johnson & 
Jecks, 24, Austin. Friars, E. C.) held a watching brief on behalf of the 
Commercial Cable (o. a " 
Prof. S. P. THOMPSON (examined by Sir ROBT. FINLAY) said he 
had examined Brown's Claims 1 and 2. There was no novelty with 
regard to the use, of a condenser. for the pointa of contact of a relay 
or other similar apparatus. Condensers were employed, in the first place, 
to о proveni the contact surfaces from deteriorating, and as a result making 
bad contacts ; in the second place, to prevent the appearance of sparks at 
the break of contact; and generally, for improving the quality of signals. 
That was a matter uf common knowledge before Brown’s patent. In 
both Claims (1 and 2) they had a moving surface, which was not in itself 
a new thing. His attention had been called to the wheels represented in 
Varley's patent, and they represented a contact against the moving eurface 
similar to that represented in Figs. 8, 9 and 9a of Brown'a patent.. He 
agreed with Mr. Swinburne’s evidence as to Claims 1, 2 and 3. 
Cross-examined by Mr. BOUSFIELD: He had never been employed 
as an expert on any cables, but hehad been in cable stations and seen the 
ordinary apparatus working. 15 was old and well-established practice to 
use а condenser in connection with contacts. With the exception of the 
first Delany patent he had found in the publications no illustration of the 
use of a condenser with a sliding contact. He believed that the effect of 
the condenser used in combination with a continuous-sliding contact of 
that kind was to give a very considerable current through a very bad 


‘contact. That scientific fact he thought was not to be foand in any book 


before the date of Brown’s specification. MM 
That was discovered by Brown was it not, so far as you kuow ?-—The 


_particular variety which he discovered I understand is that an. effect 


already known for imperfect contacts in general was found to hold good in 
particular for a sliding contact. 
Do you deny that Brown discovered the use of a condenser in oom- 


bination with the smooth sliding contact and high resistance which had 


the effect of passing a considerable current through it ;—On the con- 
trary, I think I have said it is new in so far as the sliding contact element 
is new, but it was perfectly well known that a condenser would improve a 
contact under not very different conditions, In those cases where 


Brown's shunt was useful, it depended upon the оой! having a high self. 


induction, and a low resistance was, in some cases, of importance. _ 
Do you find either in Williams' or in any of those voluminous docu- 
ments from which you have read out extracts any suggestion that you 
can get an advantage by using a magnetic shunt which has got high 
inductance combined with low resistance ? The only case I can remember 
is one of the Papers of Mr. Godfroy, in which he says that the resistance 
of the inductive shunt should be low compared with that of the rest of 
the circuit. . | ML 
But I am speaking of the relation of the reeistanoe of the shunt to the 
receiving instrument ? —I do not think any of them contemplate that. 
At the termination of Prof, Thompson's evidence the petitioners’ case 


closed. 

Sir ROBT. FINLAY, in summing up the case on behalf of the peti- 
tioners, said he proposed to take the claims seriatim, but for convenience 
he would deal, broadly speaking, with Claims 1 and 2 because Claim 1 
covered Claim 2, Although Claim 2 related to a part of the ground which 
Claim 1 covered, it went into more detail and more elaborately. The first 
matter he wished to deal with, for the рове of eliminating it alto- 
gether from the case, was the question of the condenser used in connection 
with the points of contact, and his submission in the first place was that 
that was no part of the claim, and in the second place that the use of cog- 
densers, or а condenser, for that purpose, was old, so that if it had been 
claimed it would make the claim entirely bad. He submitted, as a 
matter of construction, that the use of a condenser formed no part of 
the claim at all. He contended that the evidence established that the 
use of condensers in connection with contacts was old, and there was no 
novelty about it, That was his second point with regard to condensers. 
The apparatus referred to at the end of claim 1 was really the apparatus 
of C. and В, A. Varley in the second of the patents of 1866, No. 1,867. 
He contended that the language of Claims 1 and 2 was so wide that the 
claims were bad. Claim 8 read “ A receiving instrument short-circuited 
through a closed circuit induction coil for the purpose specified,” red 
the purpose specified was really the same as the purpose spécified by 
Varley, No. 3,453. He further submitted that Claim 4 was bad on a vel 
clear ground. That claim was for “an induction ogi! having а olo 
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magnetic cireuit and provided with means for the initial excitation of its 
coil substantially as and for the purpose specified.” The patentee then 
went on; “ I may increase the efficiency of such self-induction coil or 
shunt by employing an electric current to initially excite the iron of the 
said coil so as to briag it to a oritical stage, and thus render it very 
sensitive. When using such self-induction coils Н is not necessaty to 
employ the condensers usually placed in series with the line.”’ 

His LORDSHIP: I know} he said a continuous shunt would not do. 

Sir R. FINLAY caid that what the patentee said was that you were to 
connect it to any suitable source of electricity for exciting such coil,” 
preferably by an alternating electric current. The insufficiency of that 
description had been clearly demonstrated, and he submitted that the 
claim must be bad. He did not think that upon the evidence he could 
ask his lordship to say that Claim 5 was bad. Of course, in & petition 
of revocation, if any claim was bad the patent must be revoked. 

His LORDSHIP said it might be amended. 

Sir R. FINLAY said the patent would have to be revoked, but the 
patentee could ask his lordship to suspend the operation of the order for 
the time necessary to enable him to amend it if so desired.. With regard 
to Claim 6 he contended that there was no subject matter at all, and 
therefore it could not stand. It was not necessary to deal with Claim 7. 
He did not propose to read the evidence in the case. He submitted that 
a case for revoention had been made out. 

Mr. BOUSFIELD, in replying on tchalf of the respondents, submitted 
that no evidence had been given in the case tending to support the state. 
ments of a petition as to personal relations between the inventor and 
Messrs. Muirhead, and, therefore, there was no justification for the 
attack that bad been made. 

His LORDSHIP said he had not read this petition, and had not heard 
anything about it. 

Мг. BOUSFIELD said it was alleged that respondents had made some 
threats or done something with their patent. It was usual to justify a 
revocation of a person’s patent in that way. He only mentioned it to 
pass it, and to say that this stood as an absolutely unprovoked attack of one 
inventor on another. It was in evidence that both Muirhead's system and 
Brown's system were actually tried at different times by the Eastern Telc- 
graph Co., and that one was taken and the other rejected. He took it 
that there was no reason for the attack made upon Brown's patent 
except the fact that Brown's succeeded and was adopted by the Eastern 
and other companies, and that, as Muirhead’s was not so good, it was not 
taken up by them. Passing from that, the first point to be dealt with 
was, what did the words moving surface" mean in the two claims? 
The other side suggested it included vibrating surfaces. If it did, respon- 
dents failed, and they would have to ask for an amendment. There was 
no doubt about that. He sut mitted to his lordship that respondents were 
not in that position, thatthe term had a limited meaning confined to 
the apparatus which was such as was described in the specification. 
That was the purport of the claim, and the disclaimer had no other 
meaning in the specification than to cut it down and not to extend it. 
His lordship had probably often heard the observation that a claim acted 
by way of adisclaimer and not by way of extending a previous descrip. 
tion. You must always construe a claim with reference to the whole 
context of a tpecification. 

His LORDSHIP: That is true enough. The proposition is not universal, 
is it? Because, supposing a man describes a combination in which a 
moving surface is one of the items, he having only described one kind 
of moving eurface in his specification, and then claiming that the other 
parta should accompany all moving surfaces, he might make his patènt 

gd on tbat ground. . 

Mr. BOUSFIELD agreed. It was settled that if there were two con- 
structions open, one of which would make the patent good and the other 
of which would make the patent bad, then the Court would adopt that 
construction by preference, if both were open, which would make ihe 
patent good. That was the general principle of construction, ut res 
majit valeat quam gereut. He was entitled to stand on the narrowest 
construction the specification would legitimately bear. If his lordship 
went to the specification he would find there was nothing described but 
a continuously moving surface which gave a smooth sliding contact. It 
was on the evidence that success depended upon that. If it was recip- 
rocating, ao long as that did not induce vibration, his lordship had it on 
the evidence that that might be the same—it was a smooth.sliding eon- 
tact, at all events it was confined to that as op to vibration. The 
fair thing to do was to look at the language of the specification, and his 
submission was that the specification on a fair construction really only 
included the case of a rotating drum. There was no hint in the specifi. 
cation that you could have anything else, With regard to the contact, 
he said that it was to be a sliding contact- to be got by means of a rotary 
drum. You could give your spin to the drum by any means you liked, 
but there was no indication that you were to get your contact except bya 
rotating drum. It was not for the respondents to ehow why a vibrating 
contact failed and their sliding contact succeeded. That was a fact. If 
the respondents were so greedy as, because they made the sliding contact 
to work, to claim a vibrating contact, then the penalty must fall upon them, 
but he submitted that the claim was limited to a particular thing, that 
that particular thing would work, and had, in fact, solved the problem, and 
was a valuable thing, and all other things were failures. The Sabmarice 
Cable Companies knew perfectly well all about prior devices. It was clear 
from the evidence that this was the first thing that had ever succeeded 
in doing what was required, and now the owners and operators «f 
about three-fourths of the total length of the submarine telegraph 
cables in the world were willing to pay the respondents £7,000 a year 
for the privileze of using this method, And then it was suggested that 
all sorts of prior things were available. He was not sure that the onus 
was not upon the petitioners, if they said that any of these vibrating con- 
tacts would do it, to show how they would do it, and that they could, in 


fact, do it. The learned counsel, having gone over, the particular points 
raised by the petitioners, submitted that on the evidence it was quite 
clear that in what Mr. Brown did there was invention. Although in a 
sense & coil and a condenser were known things, like a screw and a lever 
in mechanics, yet the invention consisted in finding out which was the 
best thing to use aud in finding out whether you could, in fact, use it 
without introducing some other defects which would make your second 
condition worse than your first. In conclusion counsel said we have got 
here a case where there has been a definite something wanting. It has 
been found that in the duplex system, when you are working with a curb 
transmitter, when you have done your best to balanoe, and have gota 
balance for ordinary circumstances, and have got the best balance you oan 
get, the curb transmitter from time to time introdaces jars, and those 
jars, of course, disturb the signal that you may be reoeiving at the time. 
You ought to pass your currents, as your Lordship now knows, without 
disturbing your receiving instrument. If you get a jar of this sort it dis. 
turbs it, Well, this was a state of things which required a remedy, and 
Mr. Brown found the remedy was not forthooming, and people often 
simply displaced the curb transmitter ; they did not know how to get over 
the difficulty which presented itself. Mr. Brown said: “ I will get over 
it by means of this method.” And even Mr. Swinburne agrees that it 
does get over it. But he brings in something else, and here, I think, he 
makes a practical mistake. He says, ‘‘ Oh, there are two things, either 
of which would get over it ; the one is a condenser in shunt and the other 
is the inductance in series." Mr. Swinburne has been very scornful about 
the cable people. But what is the result in this case? Hereisa practical 
difficulty to be overcome. According to Mr. Swinburne you have got two 
things which you may try. You may try a self-induction to cure if, or 
you may try a condenser to cure it. Yes, but then he admits, when we 
come to details, that either of those may introduce possibly some other 
disadvantage which will neutralise the effect you are trying to get. 

Mr. Justice NEVILLE: You have evidence that Mr. Brown's method 
was never used before ? А 

Мг. BOUSFIELD : Yes; I think it is almost the one thing as to which 
there is absolutely no case of prior user suggested, either in the publica- 
tions or of common knowledge. I therefore submit to your Lordship 
that there is no ground for revoking this patent. 

His LORDSHIP : I will consider the matter. 

Judgment was accordingly reserved. — | . 


In the course of the hearing of the above action reference was 
made to certain figures and claims in the specifications of Patrick B. 
Delany, Cornelius and Samuel Alfred Varley, S. G. Brown and 
Alexander Muirhead, and to a diazram (Fig. 23) in Williame's 
„Manual of Telegraphy" (1885) We give below the essential 
features of these references :— 


(S. G. Brown’s Patent, No. 1,434, Jan. 21, 1899. [ 


Fig. 7 (on opposite page) is a diagrammatic view of a modification of the 
relay apparatus forming an essential part of this patent. Figs. 8 and 9 are 
diagrammatic side and plan views respectively of another modification of 
the relay apparatus, and Fig. 9a a diagrammatic p view of a modif- 
cation of the arrangement shown in Figs. 8 and 9. The specification 
states that A is a light wire coil delicately suspended in the field of a 
permanent or electro-magnet, a; B is a relay tongue; C a rotary disc 
or drum made in sections separated by insulating material. The free 
end of the tongue B bears lightly upon the rotary drum C, which should 
be of a width not exceeding the width of the insulating strip с. One end 
of the coil circuit F is connected to the sections of the drum by à 
divided battery of suitable proportions, and the other end of the 
relay circuit is connected to the tongue B. The arrival signalling 
current from the main line circulating in the coil A turns this coil out 
of the north and south line of the magnet a (to an extent which depends 
upon the strength of the said current), and moves the tongue B laterally 
into contact with one of the sections of the rotary drum C, thus making 000. 
tact and enabling a current to pass through the relay circuit. The object o 
rotating the drum C is to reduce the friction between it and the end 2 
the tongue B to a minimum, so that very minute forces may be enabl | 
to move the said tongue as above described. The rotary drum C may consis 
of any suitable number of insulated sections, the number depending оре 
the required properties of the relay. For instanoe, when it is requi 
adapt the instrument for receiving signals over lines where the s A 
are likely to possess what is known as а varying zero, such as Wo 
caused by the charging-up action of a receiving condenser, the drum Ат 
be divided into five sections, insulated from one another by sui ri 
material. If the tongue B is caused by the arrival carrent to move 
much to one or other side owing to the said varying zero, the nich 
tongue makes contact with one or other of the sections c* or c (т 
may be termed correcting sections). These sections c? and c^ are fo 
arranged that when they are thus in contact with the tongue, pa 
only does the signal continue to be indicated in the same maoncr 
if the tongue were resting on section с? or ct, but an auxiliary rei 
is also worked. This auxiliary relay works in conjunction wit ая 
main relay, and causes а correcting current to be sent through & М 
auxiliary turns of wire wound on the coil А in such Adi io 
cause the tongue B to move back towards the insulating strip or p ndi de 
such an extent as to make the electrical zero аз far as possible 0000! 
with the mechanical zero of the instrument. in 

It the relay circuit is constructed for receiving cable signals, it ape d. 
order to facilitate the reading of the signals (especially with han a. one 
ing), be most conveviently fitted with two contact-making риту the 
fixed to and the other frictionally controlled by the suspend ihe coti: 
motion of the fixed tongue either to right or left changi pel В! at ope 
nections for the frictionally controlled tongue. Tongues Dan 
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extremity bear upon the rotary drum C and at the o ite extremit 
connected to one end of the relay circuit F. Thasa jue. — a Жу ж 
arranged on two separate instruments, tbe fixed tongue on one and the 
frietionally constrained tongue on another. Or the tongues, operated by 
a single coil, may make contact with two separate rotary drums. 

In Fig. 7 B is the tongue which is fixed or frictionally attached to the 
suspended rod Н, and bas one of its ends connected to one end of the 
relay circuit and its other end bearing on the rotary drum C. When no 
arrival signalling current is received the tongue B rests upon the insu- 
lating strip c, and when the coil A is turned by the arrival signalling 
current from the mein line, as described, movement is communicated 
through the cords h'%', eross-piece h and rod H to the tongue B, which 
latter is caused to slide into contaet with one or other of the drum sec- 
tions and cause a current to through the relay circuit, By placing 
the ends of the cords hh’ „Which are attached to the coil A, as far apart 
as possible, and their opposite ends, which are attached to the cross-piece 


Fies. 8, 9 AND 94, я 
S. G. Brown’s PATENT No. 1434 (Jan. 21, 1899). 


h, closer together, the end of the tongue B may be caused to move through 
a greater angle than the coil A, and its movement thus exaggerated. In 
Figs. 8 and 9 the rotary drum C is made in a single piece, revolves ш & 
horizontal plane, and has the other end of the relay circuit connected to 
it by а brush, f. When no arrival current is being received from the main 
line, the tongue B remains out of contact with the rotary drum, as shown in 
Fig. 9. Itis obvious that, instead of employing only one drum, C, as shown 
in Figs. 8 and 9, two such drums may be employed. Such an arrangement 
is shown in Fig 94, in which two drums, OC, connected to one end of the 
relay circuit by a divided battery, are arranged in a position parallel to 
one another and having a space between them, In this space the end of 
the tongue B is normally situated and is adapted to be moved by the 
arrival signalling currents so as to make cireuit with one or other of said 
drums, а | | 

It has been found that the contact between the end of the relay tongue 
or tongues and the rotary drum is not quite constant in amount, especially 


| present known to the art may be used to im 


when the point of the tongue bears lightly on the drum. Any variation 
in the strength of the current passing, due to this cause, may be greatly 
reduced by short-circuiting the sliding contact between the tongue and the 
drum by a condenser, K, of suitable capacity. If the zero of the signals 
received from the main line is found not to be constant in position, owing, - 
for example, to the charging up action of a receiving condenser, the relay 
can be fitted with auxiliary coils arranged parallel with the working coil A 
and receiving current from a secondary circuit; this latter current is, before 
passing to the auxiliary coil, sent through suitable contacts (either 
moving or fixed) and a circuit having resistance, induction or capacity, or 
any combination of these, to reproduce the same variable effects on the 
zero, but in the opposite direction, and thereby eliminate this disturbing 
factor or variation of the zero, from the working of the relay. The 
rotary drum may be caused to spin by any convenient means. For ex- 
ample, I may fix the armature of a small electromagnet directly on the . 
drum shaft. Any means (other than the coil described), which are at 
the necessary motion to 
the tongue of the relay for the purpose of indicating received signals. 


A Моганклр'в Parent, No, 516 (Jan. 9, 1899), 


This is a patent granted to Alexander Muirhead, and has for its object 
to provide improved methods for receiving and transmitting telegraphic 
ИР, being more particularly applicable to submarine cable circuits, 
The specification states: At in- - 
termediate cable stations where 
duplex working is established, 
the second coil (17 in the figure) 
may be inserted at a suitable 
point in the artificial line circuit 
of the duplex apparatus of the 
cable on the other side. The 
current which flows out of the 
artificial line and through this 
connection (and which I have 
called an overflow circuit) 
from the translation battery 9 
in response to the movement of 
the first or signal бой 1 (Hat le 
the one which is in circuit with 
the cable) on the opposite side, 
assists the latter coil in over- 
coming the inertia of the extra 
mechanism which is attached 
to it for the purpose of actuating 
the translating apparatus ac- 
cording to this invention. In 
fact a curbing effect ‘is thus 
produced upon the signal coil 
and consequently an increase of 
the speed of retransmission is 
obtained. The passage of the Ж 
overflow current from the artificial line through the signal or second coil 
secures the correct number of successive contaets of the relay tongues 8, 
8 when a prolonged deflection of the signal coil takes place in one or other 
direction owing to rapid signalling. Or the same object may be attained 
by inserting a separate coil in such manner as to operate on the 
local circuit of the signal coil and not on the signal coil itself. 
The separate coil is connected by two fibres to two ditective strips 
as hereinbefore described with reference to the signal coil 1 and 
these springs with their respective contact stops are inserted between 
the local contacts of the signal coil and the translating apparatus 
which is actuated thereby. In this position relatively to the signal coil 
the effect of the current from the artificial line through the separate coil 
will be to break the local circuit containing the translating apparatus and 
put the cable to earth after the battery contact of the relay tongues 8, 8 
has lasted the time required to retransmit a correct signal. 

In some cases the second coil 17 may be mechanically attached, either 
with or without the intermediate directive strips 14, to the signal coil 1. 

\үплламв'в ** Maxvan or THE TeLkcnAPH," Fig. 23 (1585). 

The following figure shows Fig. 23 in Williams's** Manual of the 
Telegraph," published in 1885. It is a relay with electromagnetic 
shunt. In connection with 
this diagram Williams says: 
“ То increase the inductive 
effect of the core, the two 
extremities of the horse-shoe 
are joined by a fixed arma 
ture. . . This shunt 
fulfils the following objects : 

(1) At the commencement 
of each received signal, it 
produces an extra current in 
the same direction as, and 
adding to the force of the 
initial working current 
through the coils of the 
relay. Е? 

(9) At the termination 
of every received signal it 
produces an extra current 


in the opposite direction to the working current, the effect of which is 
to hasten the return of the tongue to A. 9.4% 

і carve direction of the charge and 

(3) As the extra current acts in the reserve are p terae charge and 


harge of the line, it sharpens received signals ] 
tng feats of charge at the commencement and the prolonging effects 
F 


Fic. 4, МоївнЕлр'з PATENT, No, 516 
(Jan, 9, 1899). 


WinLraMé's Dracram, Fic. 23. RELAY 
WITH MAGNETIC SHUNT. 


Digitized by Re € IX 
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of discharge at the end of each signal. The resistance of the shunt should 
be equal to that of the relay with which it is joined. 


C. and S. A, VanLEv's Parent No. 1,867 or Jur 17, 1866, 


: This patent was granted to Cornelius and Samuel Alfred Varley. The 
specification states: Fig. 11 represents our method of making relay 
contacts. Y is the contact lever, ZZ are the two contact rollers and 
Z'Z' are the two driving rollers." In describing a method of construc- 
tion of their galvanometer the patentees make the following statement : 
„This galvanometer forms a very good relay for working Morse oe 
instruments used for relay transmission. When we use it for this pur- 

se we mount a light metallic arm on the axle carrying the soft iron 
isos, having a piece of platinum or platinum alloy fixed to it where it 
touches the contact points. This relay works between two contacts in a 
similar way to what are known as polarised contacts, but instead of using 
contact points without thé relay arms p. 
to beat against we mount small wheels 
or rollers made of gold or platinum 
alloy. Motion is communicated to 
these wheels by two hard rollers made 
of bell metal or other hard non- 
magnetic metal rolling against them. 
These bell-metal rollers are driven for 
preference by a simple piece of clock. 
work which we prefer being made 


entirely of brass or other non-magnetic 2 2 
metal. The gold rollers revolve in 2 2 
the same plane as the relay lever, 
and when the contact lever beats 


against them any film of air adher- Fid. 11, VaRLRY Patent No. 1,867. 
ing to the roller is wiped away and 


and beiter contaot is made. The relay is also less liable to stick than ; 


any other relay when working in very weak currents. The object of 

communicating the motion to another roller is that it burnishes down 

the roughness caused by the electric current melting the metal at the 

ги of contact. This method of making contact is applicable to nearly 
relays. 


e. -a — 


_ This is a patent granted to Patrick B. Delany, Deo. 5, 1893. Fig. 1 
is described as showing the organisation in which cable recorder mecha- 


nism, modified, according to the invention, is included with the main 
line, and controls, to suitable contacts, a relay that operates the receiver 


5 DeLANy’s PATENT. 
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Fig, 24. 


proper. Fig. 24 ів a detail showing an ordinary glass syphon such as is 
used on cable recorders with a wire drawn into it Tbe operation of the 
invention is described as follows: The main line circuit is from earth at 
the transmitting end to one of the keys, through the top crossbar of the 
transmitter to the other key (both keys being normally up), thence to the 
receiver and through the movable coil thereof to earth, and there is no 
current through the transmitter battery on the line. The apparatus is 
80 adjusted that at this time the contact point of the movable arm 4 
rests centrally upon the metal contact C. If now one key be depressed 
а current of one polarity traverses the line. The coil 2 of the receiver is 
swung in one direction, moving the contact arm by means of the fibre 2 
upon either the contacta c! or c?, thus reversing the circuit of the polarised 
relay R? and closing the local circuit of the final receiver S. When the 
key is raised the transmitting battery is withdrawn from the line, the 
contact arm resumes its normal central position, the polarised relay is 
reversed and the signal completed. For the next signal the other trans. 
mitting key ig depressed, a current of opposite polarity traverses the line 
and the operation is repeated. The automatic action of the electro-magnet 
mparts vibrations to the contact arm 4, not only preventing welding, 


friction and the sticking between its contact point and the contact o, ol, c? 
but, by reason of such vibrations, insuring a minute rubbing action between 
the contact faces, which improves the electrical contact. 


Lambeth (London) Borough Council v. Routh London Electric 
| Supply Corpn. (Ltd.) 


On the 28th ult., the Court of Appeal (composed of Lord Chief Justica 
and Lords Justices Farwell and Buckley) heard this appeal by plaintiffs 
from a decision of Mr. Justice Bigham. Plaintiffs sought to roover £738, 
cost of carting refuse, and also a declaration that defendants were liable 
under the terms of an agreement to maintain a dust destructor and to 
cremate the refuse supplied by plaintiffs. The old Lambeth Vestry having 
obtained an electric lighting order, proposed, with the consent of the 
Board of Trade, to dispose of the powers, and entered into a contract 
with defendants, embodying in it a scheme for the erection of a dust 
destructor and the destruction of the district dust. The Board of Trade, 
however, took the view that they were not concerned in any way with the 
dust destructor, and that it formed no part of the electrical undertaking 
properly so-called, and they would have nothing to do with it. Accord. 
ingly, a separate bargain was made in respect of the dust destructor. 

Defendants contended that they were not bound by the agreement, as 
it had not been approved by the Board of Trade, and Mr. Justice Bigham 
gave judgment in their favour. 

Their LORDSHIPS now held that the two contracts were inter-depen. 
dent, but that there was nothing secret or illicit and nothing of which 
the Board of Trade disapproved. Mr. Justice Bigham was wrong in 
fading that the Board of Trade had been hoodwinked. A new trial was 
ordered. 


London Hydraulic Power Co. v. County of London Electric 
Supply Co. 

In the City of London Court on Monday, Judge Rentoul, K.C., gave 
judgment in this case. Plaintiffs sought to recover from dofendanis 
£10. 10s, 11d. for damage done to a hydraulic main in laying electric 
lighting mains. 


~. It was.oteted that defendant éompany were laying mains in Tooley- 


street in January when the men ran a steel wedge into plaintiff company's 
mains, smashing the pipe. Many thousand of gallons of water escaped, 
and the damage done to the premises in the vicinity was very greet. 
For the defendants it was said that plaintiff's pipe was put only 7 in. 
under the ground, whereas it should have been at least 8 ft. 6 in. It was 
not put in the right place, and defendants 
could not have conceived that the pipe would 
be where it was found. 

In reply to this, plaintiff's Counsel urged 
that as the hydraulic pr had been in the 
ground 22 years it could not now be suggested 
that it was in the wrong place. Electric light- 
ing companies must lay their mains at their 
own risk, M 

Judge Rentoul, K.C., found for plaintiffs 
with costs on the higher scale, but gave leave 
to appeal. "T 

Electrical Fittings Co. v. Warren. 

This case was before Judge Woodfall at 
Westminster (London) County Court last 
week. Plaintiffs sued defendant on a guaran- 
tee, Defendant's two sons carried on business 
as Warren Bros, at Bank Parade, Wesi 
Kensington, and incurred a debt with plain- 
E tiffs for £18. 17s. 11d. for goods supplied. 
ti Defendant guaranteed the debt, and was sued 
| í on his guarantee. Judgment had been ob- 


5 tained against the sons, and an order msde 
=% for payment by instalments. They were pay- 
S B ing the instalments, but plaintiffs were de- 
: sirous of recovering the whole of the balance 
he at once from the guarantor, — 

m His HONOUR said the point raised was 


aes rather a peculiar one, and so far as he was 


i aware had never been raised before. Had 
duris plaintiffs eued the guarantor at oncé it was 
clear they must have recovered, but nid 
sued the debtors, got judgment and an order for instalments. That order 
was being complied with. If it was not, there would be cause of sie 
against the guarantor. Plaintiffs had judgment against the debtors, y 
they were satisfying that judgment in accordance with the order. He 
held pemn had no oause of action against the guarantor, and non- 
suited them with costs, granting leave to appeal, 


Improved Electric Supplies (Ltd.) v. Sowerbutts and Rogers. 


At Westminster (London) County Court on Wednesday, before Jade 
Woodfall, plaintiffs sought to recover £17. 16s. 2d. for goods so 11 
delivered to defendants, who counter - claimed for £20. 3s. Id. ш : 
breach of contract. The only item in dispute was £10. 15s. for а ion at 
board. Defendants had a contract for an electric lighting instala oi 2. 
a music hall at Camberwell. Plaintiffs agreed to supply a 1 с 
for about 800 lights to comply with L.C.C. requirements, a e it 
be made within three weeks. Plaintiffs said they would er frm 
themselves, but they had put out the work to a Manchester ; 


e 
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the agreed time. A temporary one Salary £150 um. Parti i 
was supplied on a Saturday, and the hall was to be opened on the follow: t together ap articulars from the registrar, to whom 
ing Monday, That necessitated Sunday work, which was rendered Bine b osttons (together with эме о testimonials) by March 28. 
tically useless, The men would not work the board, and the L. C. C. "99 an advertisement. | 
inspector only sanctioned its use on condition that Mr. Sowerbutts per- Burnley Corporation ae & meter inspector. Wages 80s. a 
pind more it for 10 days. Mr. Sowerbutt's time was charged for at Mies F from the Electrical Engineer, Burnley. Applica- 
; ons by 18th inst. i : 
After hearing the evidence, his HONOUR ex ressed surprise that the | . Examiners' Examinati il 4 1 
matter had not been settled, and found for plaintiffs on the slaim and for Patent omea 1 - „ : = e аби 
defendants on the counterclaim, with costa, 


— cation forms from the Secretary, Civil Service Commission, 
Workmen's Compensation. Burlington-gardens, London, W. See also an advertisement. 


At Brighton County Court recently a dock labourer, named Ford, 
ened 155 ба амаа а чеге tevin for injuries against Brighton 
rporation. &ppeared that in October last Ford, wh 1 
A Mr. Waketord, w opgeide the iss 
ration wharf at Southwick helping to unlogd coal for the electricit 
works and had his lett leg badly injured by a falling hatch timber, and 


Mr. W. Wyld, tramways manager at Birkenhead, has also 
been appointed borough electrical engineer at a combined ealary of 
per annum. 

Mr. L. A. Hards has been appointed engineer and manager of 
the Urban Electric Supply Co.'s electricity works and tramways at 
Camborne and Redruth, in succession to Mr. F. 8. Hanning. 

Stock port Tramways committee have appointed Mr. A. T. 


Harrop, of Birkenhead, oar-shed foreman at £175, rising to £225 
per annum. 


Mr. ROWLAND HARKER, for applicant, argued that the work was an 
essential part of respondents’ business, 

. Mr. E. E. HUMPHRYS submitted, on behalf of respondents, that this 
was not so, and that the work in question was merely ancillary and inci- 
dental to the respondents! business, and that ооа] was not absolutely 
indispensable because the d amos could be run by water or gas, He 
contended that the process o manufacturing electricity with coal did not 
begin until the coal was being placed in the furnaces. | 

Judge SCULLY decided that the respondents were not liable, 


ллы, 
Electric Tramways Trust (Ltd.) - Mr. Justioa. Parkaz-on- Tuesday 
granted a stay of all proceedings in the winding up of this company on 


and to the technical journals, 


Mr. L. B. Hogarth, assistant engineer of the Ebbw Vale Steel, 
Iron & Co., has been appointed engineer-in-oharge of the Bermond. 
sey electricity works. 


Mr. T. ey. h Y shia position on the. of tbe New. 
astle-upon- Tyne сона upply Co., in order З up Aid 
portant appointment in Argentina. 


(000 mMA——————————— EDUOATIONAL NOTIOES. 
South-Western Polytechnic.—The Lord Chief Justice (Lord 
PARLIAMENTARY INTELLIGENCE. Alverstone, G. C. M. G.) will present the prizes and certificates to 
TOF students of evening classes and day college on Monday at 8 p.m. 


. London Inter-Collegiate Scholarships Board.—A combined 
examination for entrance scholarships and exhibitions, tenable at 
University, King's and East London Colleges, will be held on May 14 
and following days. The total value of the scholarships offered for 
competition is £1,500. Application for entry forms, &c., should be 
made to the Secretary of the Board, University College, Gower- 
street, London, W.C. | 


Training of Engineering Apprentices.—Messrs. Clayton & 

Shuttleworth have adopted a new scheme for training the appren- 
tices at their works, which combines shop work and technical college 
instruction. 
_ The seven years period is to be abolished and apprentices taken at. 
any age between 15 and 22, with a view to enable students to commence 
work in the shops after having taken a course of college training. No 
premium apprentices will be taken, The sompany will maintain a sohool 
at the НОНЕ with free tuition, books, &c. The minimum wages vary 
from 5s. per week at 15 years of age to 12s. per week at 21 years, but 
there are also two higher classes, to which promotion will be by merit 
and in which the scale of wages is higher. 


In the House of Commons on Monday Mr. WEIR asked the President 
of the Board of Trade if he would state whether there waa any automatic 
arrangement for cutting off the electric current in the event of accident or 
fire on the tube electric railways of London and other electric lines in this 
country. In reply, Mr. KEARLEY said the answer wag in the negative, 
and the electrical adviser to the Board of Trade recommended that auto- 
matic arrangements for that purpose were not desirable. He (Mr. 
Kearley) was, however, considering the question of the improvement of 
existing arrangements to meet possible emergencies. | 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
APPOINTMENTS VAOANT AND FILLED. 


Lowestoft Corporation require a mains superintendent, with 
experience of three-wire l. t. d.o. work, and also of overhead tram. 
way equipment. Commencing salary £100, rising by two instal. 
ments to £120 per annum. Forms from the borough electrical 
engineer, Mr. G. A. Bruce, M.LE.E., to be retürned by noon 
March 15. See an advertisement. ` 

Experienced syphon-recorder clerks are required. Applications 
to Mr. E. Raymond-Barker, India Rubber, Gutta Percha & Tele- 
graph Works, Silvertown, London, E. See an advertisement, 


An assistant lecturer in physics and electrical engineering is re- 
quired at Battersea Polytechnic (London, S.W.), commencing 
salary £180. Particulars from the secretary. See an advertisment. 


An assistant is wanted in the publishing department of a large 
electrical firm to take charge of work connected with printing. 
Must write good English and be able to read German. See an 
advertisement. | 

Ап assistant designer is wanted for direct-current generators and 
motors by Messrs. Vickers, Sons & Maxim (Ltd)., Electrioal Depart. 
ment, Sheffield. See an advertisement. 


À designing engineer is required by a firm in the Midlands. See 
an advertisement, 


A telegraph foreman is required for telegraph construction in 
Southern Nigeria for one tour of 12 months’ continuous residential 
service. Salary £300 per annum, with free second: class passage 
out and home on satisfactory termination of e agement. Appli- 
cations to the Crown Agenis for the Colonies, Whitehall-gar lens, 


S.W., up to March 15. See an advertisement. 
Applications are invited for the position of demonstrator and 
assistant lecturer in electro-technics at the University of Liverpool, 


Accrington.—The salary of the borough electrical engineer (Mr. 


H. Gray) has been increased by £50, with a further inorease of £50 
in 12 months. 


Apprenticeship Frauds.—At the Central Criminal Court 
(London) on Saturday last Francis Delme Radcliffe, electrician 
was sentenced to 12 months’ imprisonment for obtaining sums of 
£10 and £20 by false pretences. Prisoner, who had at one time a 
substantial business, appeared to have advertised for apprentices, 
and obtained sums of money by way of premiums, although he had 
practically no business. 


,Argentina.—The “Review of the River Plate” says the Cia 
Alemana Transatlantica de Electricidad are applying to the Provin- 
cial Government for permission to construct e ectric tramways from 
La Plata to Quilmes to join up with the Avellaneda-Quilmes line. 

The Tucuman Government has granted a concession to 
Mr. S. T. Fleming for the utilisation of the water power of rivers in 
the Province for generating electrical energy. Mr. F. Martinez 
de Hoz has applied to the Government for а concession authorising 
the use of the falls of the Lules river. A similar concession was 
recently granted to the British Westinghouse Co. | 

The Cordoba Electric Light & Power Co. were compelled to dis. 
continue the supply of electricity to private consumers and ones 
premises, owing to the drying up of the San Rogue reservoir uring 
the recent great drought. The public lighting was continued by 
the use of reserve steam plant. 
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be allowed, say, two months, to fivally complete matters satisfactorily, 
the plant to be then taken over, and the maintenance period to start 
from the same date, in accordance with the terms of the contract. 
Very complete tests have been made on the main generators to 
see that they comply with the specified requirements, and, while 
the engine builders bad greatly improved the steam consumption 
by making various alterations and adjustments, the engines did 
not quite come up to the specified guaranteed figures in either 
eondensing or non-condensing conditions. A bonus and a penalty 
were provided in the specifications on the results of the tests for 
steam consumption, and the deductions would be made in accordance 
with the terms of the.contract. The net contract amount for that section 
was £48,156. 98. 9d., the amount payable to the contractors, excluding 
penalty on steam consumption, amounts to £42,702. 58. 4d., the difference 
being £454. 4s. 5d. below the contract amount. | 

The boiler-house plant was so far completed as to allow of the opera- 
tion of the tramway system on Nov. 80, 1905, and, as in the case of the 
engine. house plant, the contractors are entitled to an extension of time 


- The “ Review of the River Plate " eontains some details of the 

equipment of the Buenos Ayres Lacroze Tramways which are being 

converted by J. G. White & Со. to electric traction, and will soon 

working. | | 

bern айа plant includes five Babcock & Wilcox boilers, and 

three 1,100 1. K. p. Carels horizontal cross-compound engines, each driving 
A directly a 750kw. General Electric (N. Y.) d.o. generator giving 550 volts 
pH. ox at 115 revs. per min.; and an E.C.C. 60kw. negative booster. Each 
engine is fitted witha " contraflow ". type Richardsons-Westgarth con- 
denser. There are also Edwarda air-pumpe, driven by Allen engines, and 


1,000 gallons per minute driven directly by Brown-Boveri motors; and 
also a 25-ton Carrick and Ritchie travelling crane. Superheaters 
have been installed, and also a Wheeler feed water-heater, & Paterson 
condensation water purifier, and a Temperley transporter. The switoh- 


conduits. The 140 cars will be supplied by J. G. Brill & Co., and will 
each be equipped with two 40. H.P. British Westinghouse motors. For 
goods haulage, ‘Dick, Kerr & Co. are suppl ing central cab locomotives 
mounted on two four-wheeled bogies, and equipped with four 50 E.P. 
motors. Mr. C. E. D'Ornellas is Messrs. J. G. White & Co. s Buenos 
Ayres manager. The general manager of tbe tramway undertaking is 
Dr. Teofilo Lacroze, the engineering director Senor Eduardo Volpatti, 
and the chief electrical engineer is Mr. J. Fiddes Brown, M. LE. E. 
Australasia.— The Australian Mining Standard says: In 
consequence of the increased application of electricity to mining 
the recent conference of the Engine Drivers’ Association (Victoria) 
decided to take steps to have electrical winding plants placed on the 
same basis as steam in regard to certificated drivers only being 
employed. 
Tha, 


$20,735. 1s. 1d.; the amount payabie to the contractors was 
£20,215. 18s. 4d., the difference being £519. 22. 9d. below the contract 


T ** Anatralian Mining. ca ARI fret. Mr- 2. Willa 
„ho hás secured the permission of the municip council to establi 
an electric tramway service in Townsville (Queensland), is at present 
] in England, and has made satisfactory arrangements for carrying 
| out the scheme, which will cost £120,000. 
| Mr. W. Corin, consulting engineer, advises Launceston (Tas- 
| mania) Council to put down another 400 E.H.P. generating set, to 
| allow four sets to be run simultaneously, giving 1,600 E. H. T. nominal, 
one set being kept in reserve. This would necessitate an increase 
in the capacity of the tunnel conducting the water to the turbines 
from 9,200 c.ft. to 12,000 c.ft. per min. This ? proposal would 
provide for the estimated maximum load (exclusive of tramways) of 
| 1,000 k. . r. during the coming year, and also for the supply of 
power for the projected tramways, which will, Mr. Covin'éstimates, 
take 250£.H.P. at the outset. | 


Barking.—Electrical energy is to be gupplied to works at Creeks- 
mouth at 1d. per unit provided the minimum consumption is 
100,000 units per year. The cost of extending the mains to the 
works will be £1,500. 


Belfast.—A long report has been drawn up by the retiring city 
electrical e eer (Mr. Victor A. H. McCowen) on the contracts for 
the electrical equipment of the tramways. 

After referring to the opening of the lines, &c., Mr. McCowen points 
out that the quéstion of deductions for delay in completing work was & 
legal one, but the maintenance period onl commenced after he (Mr. 
McCowen) had certified that the work had been completed. There had 
been a delay of eight months on the overhead equipment work. The 
net contract amount for that section was £38,385. 18s. 10d. ; the amount 
payable to the contractors was £85,068. 148, 7d., the difterence being 
£3,317. 4s. 8d. below contract, which included £1,533. 6s. 8d. provided 
for arc lighting under the contract, but not carried out. | 

The contract for laying the feeder cables, &c., was completed within 
four days of the contract date, and, taking into account one week of bad 
weather, which he had allowed, that section of the work was completed 
witbin the contract time. The surface renewal over this work was not 
completed until Feb. 1, 1906, at which date the work was taken over, and 
from which date the maintenance period started. He had allowed the 
contractors the extra time on the surface renewal owing to the extra work 
involved outside the contract. The net contract amount for that section 
was £64,551. Is. 10d., the amount payable to the contractors being 
£63,313. 168, 6d., the difference being £1,237. 58. 4d. below the contract 
amount. 

The engine-house plant was во far completed as to allow of the opera- 
tion of the system being started on Nov. 30, 1905, with the assistance of 
three of the existing lighting steam dynamos, which were connected up 
to the traction switchboard to be available for traction purposes. The 
contractors were delayed owing to building operations, and were fairly 
entitled to an extension of time ; and he was of opinion that the question 
of penalty for the three months’ delay before starting should not arise 
either in connection with this section or with the boiler-house plant. 
He should say that the engine builders had been given every facility for 
making their adjustments and alterations, and a considerable amount of 
the electricity required for operating the tramways was supplied last year 
by the lighting plant, in order to allow the tramway engines to be taken 
out of commission for the necessary alterations, &c., and he was of 
opinion that, if the contractors had taken that work in hand in a more 
energetic manner, the outstanding matters should have long since been 
completed. As that was the only point which kept back the final 
squaring up of Mesers. White's contract, he suggested that the contractors 


past year had been kept. After reviewing the pointe raised in 
the company’s letter, and the recent report of the district auditor, 
the committee recommend ‘that it is desirable that in all municipa 
trading concerns there should be a separate and independent audit 
by а properly qualified commercial chartered accountant { 

with cruncil concerns, who should be empowered to charge all 
expenditure under proper headings.” This recommendation was 
adopted. 


Bradford. The late borough electrics! engineer (Mr. A. 8. 
Blackman) has prepared a report on the condition of the generating 
plant and the position of the electricity undertaking at Jan. 81, the 


to bring them into use. Two three-phase transformer chambers have 
been constructed. The two proposed subatations for transforming het 


general supply. one at Thornbury and the other at Odsal Top, have to be 
constructed, though the plant for them is for the most part complete. 
With regard to the old portion of the network, Mr. Black says the un- 
bonded joints will continue to give tronble, but ateps have been taken ю 
minimise the inconvenience and expense arising from this as much s 
possible by splitting the whole of the network into sections corres аш 
with the feeders supplying each area. For this purpose 88 feeder T 

section fuse pillars have been erected during the past summer, are all in 
use and have proved of considerable assistance in maintaining and testing 


Cardiff.— The Albion Products Co. have under consideration the 
erection of works in this district for the manufacture of oalon, 
carbide and have inquired the Council's terms for the supply 9 
electric energy. The city electrical engineer (Mr. Arthur 
states that the company would require from 200 K. P. to 400 H.P. an 
suggests that the terms offered be a minimum of gd. per unit. 
suggestion was adopted. 


Coventry.—Aſter interviewing their consulting engineer (Major 
P. Cardew) the electric light committee recommend aget 

That the scheme prepared by the city electrical engineer and D at 
(Mr. J. A. Jeckell) for immediate extensions at the electric light то 
the estimated cost of £27,000 be approved, gubject to the aan b ihe 
I.G. Board to the necessary loan; that the scheme prepar seni of 
manager for further extensions of the undertaking, to oover the roved 
the next five years, at a total estimated cost of £180,000, be app" рда. 
subject to а similar sanction and also subject toas recon before 
tion being presented by the committee an adopted by Counc i 
апу further expenditure is incurred ; that application be made соат 
ment for authority for the raising of capital for the electric adi ining 
taking; also for powers to supply energy in certain diii e e : 
fhe city, and for authoritv to enable the Corporation to make 
charges for stand-by supplies. 


ELb lues Eus Mh. Ыы ORE 
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Derby.—Electric current is to be supplied for power to all-day 
consumers at 1d. per unit. 


Frome.— The revised agreement and draft deed of transfer be. 
tween the Council and Edmundson’s Electricity Corporation has 
been approved by the Council. | | ; 

Tho chairman of the Lighting Committee (Mr. A. Wallington) explained 
that under the original agreement the Counoil had to find the capital and 
Edmundeon's Corporation were to repay this at the rate of 61 per cent., 
which included payment of 24 per cent. to a redemption fund; while 
under the new agreement the company would have to find the capital, 
and as үз could not borrow at as low а rate of interest as the Council 
they stated that they could not continue to pay the 2} por cent. towards 
the redemption fand, and when the works were taken over all fature ex- 


tensions would have to be purchased, because the capital would not have 
been redeemed. | 


Glasgow.—The Watching and Lighting committee have in- 
structed the inspector of lighting (Mr. S. B. Langlands) to erect 
underneath the Caledonian Railway bridge in Argyle-street 12 flame 
arc lamps. Six of the lamps are to burn day and night, ard six to 
be switched on between 9 p.m. and 9a.m. The initial cost will be 
about £150, and the annual cost £144. | 


Hampstead (London).— The Council have decided to equip the 
remaining four boilers in the south boiler house with underfeed 
stokers at an estimated cost of £1,187. 

On Jan. 81 last the Council decided to insure six thermal étorage 
vessels at the station against damage by explosion for £10,000 until 
June 30 next, at an annual premium of £39. 58. per annum. The 
Vulcan Boiler & General Insurance Co. have now given a revised quota. 
tion as follows: (1) an individual insurance of £2,000 upon each vessel 
at £10. 103. per annum, or (2) a group policy for the six vessels for damage 
to the extent of £10,000 at the rate of £25 per annum. | 

It was resolved to insure under the group policy subject to the com- 
pany accepting the liability after inspection. 


Holland.—The * Nieuwe Rotterdamsche Courant” announces 


that the proposed electrification of the Groningen tramway system 
has been approved by the Communal Council. 


. India. —'' Indian Engineering" states that an electric belt соп. 
veyor is being sent by Head, Wrightson & Co. to the East Indian 
Railway Co, and if found satisfactory three more sets will be 
ordered. The conveyors are to be used for loading vessels in the 
river alonside the company's sheds at Howrah. 

The East Indian Railway Co. are spending R.68,000 (about 
£4,200) on additional elestrio fans and electric lighting for their 
head office buildings at Calcutta. 

Messrs. Gavin Jones & Co., on behalf of the Punjab Electrical 
Distribution Synd., have applied for a concession for the supply of 
electricity to the military cantonments of Rawalpindi, Campbell- 
pore, Nowshera, Abbottabad and Peshawar. The syndicate has 
made arrangements with the Kashmir Durbar for the reservation 
of 25,000 н.р. from the total power available from the Great 
Kashmir project. The Durbar will construct the transmission line 
to Rawalpindi and the syndicate will immediately draw on this to 
the extent of 8,000 H. p. 

Messrs. Kilburn and Co. have applied for a licence to supply 
energy for electric light and traction in the cantonment and mani- 
cipal area of Jubbulpore. 


Italy.— Bonfiglio Bros., Nice, have submitted a scheme for a tram- 
way from Coni to Morozzo and Carru. Electrical energy for the 
line will be obtained from works erected on the river Corsaglia. 

The Public Works Administration have approved the proje:t for 
a direct electric railway between Milan and Bergamo. 


Japan.—The budget for the fiscal year ending March 3!, 1908, 
estimates revenue of 81,256,180 yen (£8,190,785) from subscriptions 
to national loans, of which it is proposed to apportion 22,320,000 yen 
(£2,218,500) to construction and improvement of railways, 8,000,000 
yen (£306,250) for extension of telephone service апі 5,986,180 yen 
(£605,985) for establishment of steel foundries. | 


Lee (Kent).—The Lee Traders’ Society are urging Lewisham 


Council to accept the offer of the South Metropolitan Electric Light 


& Power Co. to erect flame arc lamps in several main thorough- 
fares, and to supply current for public lighting at 13d. per unit. 


Leeds.—The Council have decided that from April 1 the price 
of electrical energy supplied and used for power shall be 1:054. 
per unit (less 5 per cent. monthly account) in any quarter when tho 
quantity chargeable is 1,000 units or upwards per horse-power of 
maximum load, or when the units eonsumed are 800,000 or upwards. 


Leicester.—The Corporation have increased the salary of the 
electrical engineer of the tramways, Mr. T. R. Smith. 

During the past year the tramways department carried 27,467,934 pas- 
sengers, the traffic receipts being £114,752. 7s. They had run 10,250 
less car milés, but they had carried 1,522,954 more passengers. The net 
balance om the year's working was £13,110. 28. 4d., which has been 
placed to reserve. The department spent during the past year upwards 


of £10,000 in renewals and repairs.. A large portion had been spent on · dur ipe | 
the receipts had increased by about £7,000, | plying with the terms of their electric lighting order, 1908. 


the cars (£4,000 to £5,000). 


but tho expenditure had increased by £7,939, The price of goal had 
пече and the ralaries and wages of the staff and workmen had been 
raised. = 

There was a gross profit of £18,000 on the pastyear's working 
of the municipal tramways, a reduction of about 41,000 on the 
previous year. | MES 
Light Railways.—The Light Railway Commissioners have re- 
jected the application of the Clacton’ & St. Osyth’ Light Railways 
Oo. for an order authorising the construction of electrio tramways 
in the district. 

On Friday last the Light Railway Commissioners held an'inquiry 
at Maidstone into the application by the Council for an order to 
authorise the construction of two extensions of their light railway 
system. After hearing evidence, ineluding that of the consulting 
engineer (Mr. S. Sellon), the Commissioners announced that they 
would issue an order. | 
` Liverpool.—Oa Wedn'sdiy the C rp ration adopted a re:om- 
mendation of the Tramways committee to a:ply for sanction to 
borrow £29,000 for shed and roof at Hatton-garden and additional 
cars and motor vehicles. ' me 

The chairman of the Tramways committee (Sir Cartes Perrie) said 
there were now only 115 uncovered cara in their service, and these were 
being gradually covered. The number of top.covered cars was largely in 
excess of any other town in the country. The total rolling stock con- 
sisted of 479 oars. Their ordinary daily service required 389 сагв, and 
under ordinary conditions they had only 7 per cent. of uncovered cars 
in use. Eus 

London United Tramways.— Wimbledon Council have'again re- 
fused to allow the London United Tramways (1901), Ltd., to open the 
ee section of the tramways until the whole of the lines in 
Wimbledon are completed. 

Lowestoft.—On the suggestion of the L.G. Board, the Council 
recently decided to apply for fresh sanction to a loan of £64,845, 
the amount of tows borrowing for the electricity department, 
less amount of sinking fund, the whole loan to be repayable in 
21 years. | | | 


Metropolitan Asylums | Board.—On the advice of the chief 


engineer (Mr. T. W. Hatch) certain aiterations and extensions of 


the electric lighting plant (including a new battery and a new 
dynamo) at the Brook Hospital are to be carried out at an esti- 
mated cost of £375. The estimated saving in annual expenses is 
£116. 15s. | 


Middlesex.—The chairman of the Light Railways and Tram. 
ways committee (Sir F. Cory Wright) has issued his annual report. 
his states that up to the end of 1905 sufficient profit had been made 
from tlre lines to pay the County Couacil and the company the agreed 
interest on their capital expenditure and to leave a balance to bo divided 
between the Council and the company in the 1 of 45 per cent. 
to the former and 55 to the latter. It is expected that the figures for 1906 
will show a substantial increase in the number of passengers carried and 
in the profit earned. The cost of road widening is in a'l cases made part 
of the capita' charge of the undertakings. Light railways and tramways 
already electrified, constructed and opened are over 11 route miles in 
length, and more than 36,000,000 passengers were carried during 1906. 
he Council have acceded to the suggestion of the Metropolitan Electric 
Tramways (Ltd.) that as the light railways are reaching outside the more 
populous districts the elaborate bases for the tramways poles may be 
dispensed with and a lighter and shorter base adopted. 
Wood Green Council have asked the County Council to promote a bill 
for the supply of electricity in bulk within their own area on the lines of 
the London County Council Bill. 


Military Telegraphists.—Tt is proposed to employ at tho G.P.O. 
from March to October, a number of soldiers who are competent 
telegraph operators. 

Military telegraphists will be given a few weeks' training in the Central 
Telegraph-Office; London, in the Post-office system of telegraphy; and 
during this time they will be expected to render themselves efficient tele- 
graphists. They will be paid by the Post-office the difference between 
their regimental pay and 24s. a week. The hours of duty will, as a rule, 
be eight daily. The period of employment will probably terminate in 
Sept. or Oct. Military telegraphists will, on the completion of their ser- 
vice with the colours, have a prospect of permanent employment in the 
Post-Office as telegraphists provided they prove to be in all respects satis- 
factory and that there are vacancies available. 


Municipal Telephony.—A meeting of the Swansea burgesses on 
Tuesday, to consider the question of disposing of the municipal 
telephone undertaking to the National Telephone Co., decided by a 
large majority that before any sale took place an endeavour should 
be made to ascertain the willingness of the subscribers to pay an 
increased annual rate of subseription. The Telephone committee 
have now decided to take a poll of the subscribers on the subject. 

New South Wales.—Tho revenue of the New South Wales 
Government tramways for the quarter ended December last was 
£232,517, an increase of £20,000 over the corresponding quarter of 
1905, a net improvement of nearly £7,000. During the quarter 
40,000,000 passengers were carried. E 

Orrell.— The Council have asked for an extension of time for com- 
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Ossett.— The Council have offered to re-open negotiations for 
leasing their 1898 electric lighting order to the National Electric 
Construction Co. 2 


Personal.—Mr. Henry M. Sayers notifies us that he has resigned 
the assistant editorship of Electrical Engineering," owing to 
pressure of other business. | | 

Мг. W. Fletcher, electrical engineer, Whickham, has been re- 
elected unopposed a member of Durham County Council. 

Mr. T. R. Renfree, who has for the past eight years been con- 
nected with the British Westinghouse interests in this country, has 
joined the British Electric Transformer Co. | 


Portrush.—The Council have decided to write to two or three 
consulting engineers for terms for preparing a scheme for the better 
li hting of the town. It is probable that electric lighting will be 

opted. | | 

Presentations.—The staff at the Plumstead electricity works of 
Woolwich Council have presented a marble and gilt timepiece to 
Mr. J. W. Speight, charge engineer, who has been appointed station 
engineer at Ilford. 

The staff and employés at Camborne of the Urban Electric Supply 
Co. have presented a watch to Mr. F. S. Hanning, who is relin- 
quishing the position of manager. 

Preston.—The salary of the tramway traffic superintendent (Mr. 
E. Lafferty) has been increased to £156 per annum. 


Railway, Tramway and Electricity Supply Bills. — The report 
by the Board of Trade upon the bills and provisional orders of the 
1907 session relating to railways, canals, tramways, electricity 
supply, gas and water undertakings states that there are 101 bills, 
compared with 151 in the 1906 session. The total amount proposed 
to be raised is £42,880,282, compared with £57,949,511. 

There are three railway bills which propose to authorise the construc- 
tion of new electrical underground railways or extensions of existing and 
authorised lines, viz., the L. & N.W., the Central London and the Lower 
Thames Tunnel Railways Bills. The first named is for the construc- 
tion of new electric railways between London (Euston) and Watford 
of about 19 miles, 3 miles of which will be laid in underground 
tunnels and the remainder alongside the company’s existing line. Three 
bills (the Great Northern and City, the Metropolitan and the North-East 
London) do not seek powers for the construction of new lines. In the 
18 bills relating to tramways there are 64 miles of new line scheduled, 
and it is proposed to raise new out) to the extent of £1,552,884. . 

There are 11 bills relating to e sotricity supply, and the proposed new 
capital is £16,166,666 (£14,000,000 by shares and £2,166,666 by loans). 
There are only five provisional orders for tramways (3 miles 45 chains of 
double and 2 miles 73 chains of single line), the estimated cost of con- 
struction being £77,894. There are only 33 provisional electric lighting 
orders, and the proposed capital expenditure is £369,099, 

Rating of Municipal Electricity Works.—Edinburgh Town 
Council considered last week a report by the Electric Lighting and 
Law committees in regard to the claim by the Parish Council for 
poor and school rates in respect of the electric lighting undertaking. 

The Parish Council offers a deduction of 35 per cent., while the com- 
mittee claim 474 per cent. 

Litigation being likely to arise, Mr. B. D. ELLror moved the matter 
be recommitted. He regarded it as absurd that public bodies represent: 
ing the same ratepayers should go to law to decide out of which pocket 
money was tocome. Whatever happened the entire expense of the liti- 
gation must be borne by the ratepayers, - ae | 

The Town CLERK pointed out that the difference meant £1,000 per 
annum to the electric lighting undertaking. 

The report was adopted. 


Russia.—The British Consul.General at Warsaw (Mr. A. P. 
Murray) states that during 1906 the connections to the telephone 
at Warsaw in-creased from 6,847 to 8,500. The reason is partly 
the reduction of the rate of subscription from 150r. to 60r., with the 
right to pay by instalments, and partly the repeated attacks by 


brigands, which render a telephone by which help сап be summoned | 


& real necessity." 


St. Annes-on-the-8ea.— The Council have decided to apply £750 | 


of the profit (£1,650) on the ast year’ ki f th "^ 
undertaking to relief of rates, year's working of the electricity 


Bt. Pancras (London).—For the quarter ended Dec. 81 2,193,887 
units of electrical energy 
2,906 consumers were connected at the end of the quarter. 

Scottish Private Bill Procedure. —The Chairman of Committees 
of the House of Lords and the Chairman of Ways and Means of the 
House of Commons have reported that, in their opinion, the pro- 
visions of the Electric Supply Corporation Order, part 2 of the Aber- 
deen Corporation Order, and clause 65 of the Dundee Corporation 
Order ought not to be dealt with by provisional order under the 
Private Legislation Procedure (Scotland) Act, 1899, 

Scunthorpe.—The Board of Trade have granted a ' 

| : year в exten- 
sion of the Council's 1903 electric lighti inti 

no further extension will be made. e 

South Africa.— The. British and South African Export Gazette 


says that Durban Corporation electricit depart 
profit of £8,069 on the past year’s working. 8 


were sold, realising £22,317. 18s. 8d. ` 


| tunately represent only a part of the facts. 


Considerable extensions of mains were carried out, and a 750 kw. steam 
alternator, a boiler and condensing plant were erected at the station. 
£985 profit was made on the tramway undertaking. | 
At Indwe Messrs. Ryan & Peterson, of East London, are équipping the 
sub-station and laying the distributing network, &c, Current will be snp- 
plied by the Indwe Railway Collieries & Land Co. Distribution will be 
on the 2-wire d.-c. system at 220 volts. 


Bouthwark (London).—The Council on Wednesday decided that 
in füture legal and parliamentary expenses incurred in connection 
with the electricity undertaking should be a charge against the 
revenue account of that department. 


Telegraph Construction Bill.—This bill has been again intro- 
duced by the Postmaster-General (Mr. Sydney Buxton). The text 
is identical with that of the bill which was introduced last session, 
and which was given in full in The Electrician for May 18, 1896 
(p. 183). 

Turkey.—The “Levant Herald" states that the Government 
have prolonged the concession of the Sociétó des Tramways de 
Constantinople until 1998, and that the company will substitute 
electric for animal traction, and construct within five years lines 
from Pera to the Galata-Sérai Tannel, from Pancaldi to Tatavla, 
from Stamboul to the Mosque of Fatin, and will double the existing 
line from Galata to Ortakeuy. 


Underground Telegraph Wires.—At the sitting of the Asso- 
ciated Chamber of Commerceof the United Kingdom on Wednesday 
the following resolution was carried unanimously :— | 

That, inasmuch as the business of the United Kingdom is extensively 
carried on by means of the telegraph and telephone systems, this Associa- 
tion strongly urges on the Postmaster-General to use every endeavour to 
insure the said service being as perfect as possible in respect of installa. 
tion, management and attention ; further, that as far as possible those 
systems be placed underground, as the disorganisation caused by storms 
leads to great and general embarrassment. 


Uruguay.— The Review of the River Plate says the Oriental, 
aso del Molino and Cerro Tramway Cos. (Monte Video) have been 
amalgamated, and will in future be known as the Compañia de 
Tranvias Electricos Transatlanticos. The Compafia Alemana 
Transatlantica de Electricidad will control the new concern. 

The Government is having a report prepared by an engineer on 
the practicability of utilizing waterfalls in the country for the genera: 
tion of electrical energy. 


Walthamstow.—The action brought by six ratepayers against 
the Council for nuisance caused at леше generating station 
has been postponed by mutual agreement until Dec. 81, 1907, the 
Council undertaking to commence (as soon às they have received 
sanction of the L. G. Board to a loan) works and alterations to the 
station and to provide such new machinery and plant as may be 
necessary to effectually abate and prevent the occurrence of the 
alleged nuisance. The Council are to pay plaintiffs’ costs (agreed 
at £75), and plaintiffs are to be at liberty to restore the case to the 
list in the event of the necessary works and alterations not being 
commenced before May 81. This arrangement applies to all the 
plaintiffs except one. | 


` Wath. — Application has been made for an extension of the 
Council's electric lighting order, 1899. | 


Woolwich.—The report of the L.G. Board auditor (Mr. A. Carson 
Roberts) states that the accounts of the electricity department have 
not shown the full amount of the losses, nor have the defficiencies 
been by any means fully dealt with in the making of the rates. 

The understatements of the losses (continues Mr. Roberts) have in- 
creased, and they appear to me to involve about £3,000 per annum. The 
average charge for street lighting has been about 84d. per unit for current 
alone, apart from other charges. The corresponding charge in other 
metropolitan boroughs may now be taken as averaging between 14d. and 
2d. per unit, and this appeara to be about the proper rateof charge for Wool- 
wich. It is evident from sec. 29 (4) of the Woolwich Electric Lighting 
Order, 1905, that the highest charge admissible, during the current year at 
any rate, will be decidedly less than 2d. per unit, and a reduction in the in- 
come of over £1,200 will be involved. It is impossible tocaloulate the amount 
accurately, but it would appear that the revenues of the last two years have 
each been relieved of their proper burden (by overdrafts) to the extent 
of fully £1,000 in thismanner. The electricity undertaking is provided 
with offices (four rooms in Town Hall) free of charge, and no allowance 18 
made for services of town clerk, of the borough treasurer, or of t 
chief assistants. An annual transfer of £300 would clearly not be 00 
much to cover those matters. In addition I find that the apportionment 
of the administration charged at the Plumstead works to the dust t 
destructor is from £100 to £200 in excess of cost due to work of the 
destructor. There remains a further £500 to credit to the те 
structor owing to underpayment for steam raised. No reserve 5 
been compiled to provide for renewals of plant. Iam gr eae I а h 

resent the financial position in a much gloomier light than that H - 

sir Alex. Kennedy has been able to deduce from figures which untorsu- 
The only safe assumption 
which I oan present to the Council is that the rates to cover Ба. 
deficiencies in the revenues of the undertaking will range from ^ 
to 8d. in the pound per annum, We had to calculate. upon 


coming burden of £18,000 instead of £12,000 per annum, by loan 


— fad 


destructor, there can be no doubt that they are far worse in the case of the 
trading in private installations (wiring), motors, &o, - 


, e at the inception of the under- 
taking had been falsified by the excellent services it had since been able 


had been so great that the quantity generated during last year was 16 times 
greater than in the first year. He.paid a well.deserved compliment to the 
energy and organising ability of Mr. Robertson, and referred in congratu- 
latory terms to the number of large consumers, such as shipbuilders and 
engineers, throughout the town who obtained their electric energy from 
the Corporation. During the eight years the department had been in 
existence £20,000 had been placed to the credit of sinking fund. 

The convener of the Eleotricity committee (Treasurer Brown) replied, 
and said that during the first year 157,000 units were generated, and 


last year 2,500,000 units was the output. They had now got the price for 
energy down as far as they could reasonably expect for a considerable 


time to come, and the first thing they had to do was to pay back what 
had initially been borrowed from the ratepayers. 


In reply to the toast of The Staff, the Cuarrman testified to the 


loyalty of all assoeiated with him in the work of the electricity depart- 


ment, and also paid tribute to convener Brown and his committee for the 


unfailing manner in which they lent assistance. 


The second annual dinner of the P. and O. Batti Wallahs' Society 
will take place to-morrow (Saturday) at the Holborn Restaurant. 


— ' 
TRADE NOTES AND NOTICES. 


NOW READY. 

"THE ELECTRICIAN " ELECTRICAL TRADES' 
DIRECTORY AND HANDBOOK.— The 1907 Edition 
of the Big Blue Book, Price 158., or post free in the 
United Kingdom, 158. 9d. The new and enlarged volume 
brings a great mass of statistical and technical data 
quite up to date, and thc Directorial Division has been 
thoroughly revised and amplitied. : 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters have 
received every attention in the new volume, which aggre- 
gates more than 2,000 pages. The Directory Division is 
complete and thoroughly accurate, and has been revised 
up to Feb. 14, 1907. All mere lists of members of 
Societies and Institutions (so easily and cheaply avail- 
able) are excluded, as quite unreliable for Manufacturers’ 
and Dealers' Purposes. The set of seven valuable 
Tables, &c., have been very carefully revised and ex- 
tended, and remodelled into handy book form, making 
the 1907 Edition of this indispensable work the most 
complete book of the kind ever published. 

| | 


TENDERS INVITED. 


Govan Corporation invite tenders for supply of stores to the 
electricity department for the year ending May 15, 1908, including 
oil, waste and engine room stores, cables and cable accessories, 
bitumen and compound for joint boxes, electricity meters, house 
service fuse boxes, wrought 1ron tubes and fittings, cast-iron pipes, 
cement, ironmongery, brushes, &c., paints, oils, &c., timber, arc 
lamp carbons, joint boxes, motora, motor starters and d.p. switches. 
Specifications, &c., from the Burgh Electrical Engineer (Mr. T. C. 
Parsons), Helen-street, Govan. Tenders to the Convener of the 


Electricity Committee, Town Hall, Govan, by 25th inst. See also 
an advertisement. | ; 


‚ Newcastle-wpon- Tyne Corporation invite tenders for the construc. 
tion and erection of electric cranes on the Quay. Specification, &c., 
from the City Engineer, Tenders to the Trade and Commerce com- 
mittee, Town Hall, Newoastle-upon-Tyne, by 10 a.m. of April 2. 
Bee also an advertisement, 


, Prestwich Guardians want tenders for generating plant (completo 
lighting and motors), lifts and hoists, bells and Кош at the 
new infirmary, Charlestown-road, Blackley. Specifications from 
Messrs. Crews & Handford, consulting engineers, Cromwell.build- 
ings Blackfriars-street, Manchester. Tenders to the clerk (Mr. 
Edward W. Ogden) by 10am. April 4, at the. Union Offices, Cheet- 
ham Hill road, Manchester. See also an advertisement. 


Torquay Electrio Lighting committee invite tenders for supply 
of from 1,500 to 9,500 tons of smokéless through steam coal. 


Tenders to the town olerk (Mr. Fredk. S. Hex), by noon March 18, 
See an advertisement. ио 


London County Council invite tenders for: (a) Manufacture, 
delivery and erection of 19 water-tube boilers for the Council's 
Greenwich electricity generating station; (b) manufacture, de- 
livery and erection of ei ht travelling hand cranes for certain ot 
the Council's tramways mab lA OUS: (c) manufacture, delivery and 
fitting of low-tension switchboards for the Council's Northern tram J 
ways sub-stations; (d) manufaeture, delivery and fitting of low. 
tension switchboards for the Council's Southern tramway sub. 
stations; (е) manufacture, supply and delivery of 900,000 stoneware 
cable ducts ; Z ) laying of stoneware ducts, building manholes, 
repaving, &c., for the Council's Northern tramways; and (9) laying 
of stoneware duots, building of manholes, repaving, &c., for the 
Council's Southern tramways. Tenders (on official form) to clerk to 
the Council (Mr. G. L. Gomme), County Hall, Spring Gardens, 
S.W., by 10 a.m. March 19. | | 

London County Council also invite tenders for the manufacture; 
delivery and erection at certain of their tramways sub-stations of 10 
induction motor - generators of 500 kw. and four of 150 kw. Tenders, 
on official form, to be had from the clerk of the Council (Mr. G. L. 
Gomme), County 
10 a.m. March 19. 


Marylebone London Council invite tenders for supply, delivery and 

maintenance for one year after delivery of house meters, Tenders to 
the town clerk (Mr. James Wilson), Town Hall, Marylebone-lane, 
London, W., before 4 p.m. March 18. 
_ Marylebone Council also invite tenders for the supply of 
engine-room stores, rubber cables, fireproof tape, cable jointing and 
materials, ironmongery, timber, installation fittings, incandescent 
lamps, box compound and pitch, bricks and cement, firebricks and 
fireclay, broken coke, carbon brushes, dynamo brushes, iron and lead 
pipe, mica, arg, lamp carbons, valves, castings, fuses, &c. Tenders 
to the town clerk by 4 p.m. March 18. 


Swindon Corporation invite tenders for supply of stores and 
materials for the 12 months ending March 81, 1908, including 
electrical and tramway equipment, accessories, fuse and service 
boxes, &о., incandescent lam s, cables, lubricating oils and grease 
and direct-eurrent meters. ‘Tenders to the town clerk (Mr. Robert 
Hilton), Town Hall, Swindon, by noon March 11. 

Shoreditch (London) Council invite tenders for the supply of 
stores and other materials for the Electricity Supply and Highways 
departments for the 12 months ending March 31, 1908, including 
cables and sundries, engineers stores, ironmongery, &c. Tenders 
to town clerk, Dr. H. Mansfield Robinson, before 8 p.m. March 12, 


Wrexham Corporation want tenders by March 15 for supply of 
stores and materials for the electrical department, including cables, 
meters, cut-outs, incandescent lam 8, arc lamp carbons, installation 
materials, coal, oils, &c. Forms of tender from the Borough Elec- 
trical Engineer. | "m 

Portsmouth Tramways committee invite tenders for supply during 
next 12 months of ballast, sand and grit, Portland cement, brooms 
and brushes, oils (not lubricating), chemicals, smith's coal and coke, 
timber, fodder, brake shoes, engine-room stores and general iron. 
mongery. Tenders to the Town Clerk by March 11. Z | 


Maidstone Corporation invite tenders for the construction and 
equipment of light railways, comprising permanent way (tramwa 
construction), overhead line, underground mains, switchboard, 
rolling stock and buildings. Tenders to the Town Clerk by March 18. 


Cheltenham Electricity committee invite tenders (by 1 p.m. 
March 22) for a 1,000 kw. turbo. enerator and accessories, electri- 
cally-driven surface-condensing plant and steam exhaust, &c., pipes, 
valves, &c. AE 

Glasgow Corporation invite tenders for supply and erection of 
steam turbo-alternators and condensing plant at the Pinkston 
generating station. Tenders to the town clerk (Mr. A. W. Myles) 

у 10 a.m. March 25. 


Aberdeen Corporation invite tenders for supply and delivery of 
one surface qondenser, together with air pump, oil separator, &c. 
Tenders to the city electrical and tramways manager (Mr. J. Alex. 
Bell), Electricity Works, Millburn-street, Aberdeen, by noon March 19: 


Bristol Docks committee want tenders by 10 a.m. March 18 for 
supply and maintenance of two sets of electrical driven refrigerat- 
ing machine ey. Specification from the engineor (Mr. W. W. Squire), 
Cumberland - road, Bristol. 


Hall, Spring- gardena, S. W., must bà sent in Бу 
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Southampton Corporation want tenders by 2 p.m. March 20 for 
12 months supply of stores, fittings, Ke.. for the electricity and 
tramways department. Forms of tender, &c., from Mr. H. F. 
Street, Tramway Offices, Above Bar-street, Southampton. 


Beotle Corporation want tenders by noon March 16 for 12 


months’ supply of wires, cables, carbons, fuse-boxes, globes, c.i. 
lamp posts and service boxes, oils, &c. Forms from the Borough 
Electrical Engineer. 


Eccles Corporation invite tenders for supply and erection of a 
ae battery and automatic reversible booster. Tenders to the 
own Clerk (Mr. Edwin Parkes) by noon March 18. 


Tenders are required by March 19 for 12 months’ supply of elec- 
tric lighting sundries to West Sussex Asylum, Chichester. Forms 
from the Clerk and Steward. 


East Ham Corporation want tenders by March 16 for 12 months’ 
supply of engineers’ sundries for the electric lighting and tramways 
department. Forms of tender from the Town Clerk. 


West Ham Corporation invite tenders for (a) mechanical stokers 
and (b) open type low-lifting cooling tower. Tenders to the Town 
Clerk, Town Hall, West Ham, E., by noon March 18. 


‘Croydon Guardians want tenders by 6 p.m. March 18 for supply 
of electrical fittings and appliances. Forms from the Union Offices, 
Mayday-road, Thornton Heath. 


Bray (Ireland) Council want tenders by 10 a.m. March 19 for 
12 months’ supply of cables, carbons, house wire, switches, lamps, 
holders, &c. Forms from the Clerk. 


Tenders are wanted by 10 a.m. 21st inst, for three, six or 12 
months' supply of electric materials, &c , to the County Asylum, 
‘Whittingham, Preston. Forms from ihe Clerk and Steward. 

Islington (London) Guardians want tenders by March 12 for 12 
months supply of elecrical requirements. Forms of tender from 
the Clerk, St. John's-road, Upper Holloway, N. 


Manchester Tramways committee want tenders by 10 a.m. 
March 129 for hatd drawn copper trolley wire and rail bonds. 
Specification from Mr. J. M. M'Elray, 55, Piccadilly, Manchester. 


Bury Corporation want tenders by noon March 16 for supply and 
erection of Lancashire boiler from Mc. S. J. Watson, Electricity 
Works, Bury. | . c) LT ЕК. 


Copenhagen Corporation want tenders for supply of'three 1,000 kw. 
motor generators or converters. Specification, &»., from Elektrisk 
Station, Gothersgade, 80, Copenhagen K, on deposit of 80 kr. (about 
£1. 18s.). Tenders to Direktoren for Belysningsvoesnet, Raadhuset, 
Copenhagen B., by noon April 11. b n 


The “ Berlingske Tidende," Feb. 22, contains а notice calling for 
tenders for supply to the Danish State Telegraph Dept. of 68,000 
kilogs. of copper wire and 35,000 kilogs. of iron and steel wire. 
Conditions from the Engineering Section, Frederiksholms Kanal, 
28, Copenhagen, where tenders must be delivered by March 15. 


 TBNDBRS REOEIVED AND ACOEPTED. 


Hammersmith (London) Council have received the following 
tenders for two motor generator sets for use at Olympia: 
General Electric Co. (provisionally accepted) £1,240, £1,130 and 
(supplementary) £1,182. | | 

` British Thomson Houston Co., 
. £1,898 and £1,085. 
` Crompton & Oo., £1,398 and £1,211, suppiementary £1,248. 

Bruce Peebles & Co., £1,664 and £1,356, supplementary £1,350. 

Brush Co., £1,740 and £1,472, supplementary £1,624 and £1,558. 

Brown, Boveri & Co., £1,936, supplementary £1,850. 

Phoenix Dynamo Mfg. Co., £1,506 and £1,346, supplementary £1,885. 
. Langdon Davies Motor Co., £1,576. 14s. and £1,204. 6s., supplemen- 
tary £1,291. 12s.. 

Dick, Kerr & Co., £2,136 and £1,728 supplementary £1,848. 

. The electrical engineer (Mr. G. G. Bell) in his report upon the 
tenders, stated that the specifioation did not call for any one form of 
apparatus for converting alternating to continuous current, and manu- 
facturers could submit any special scheme of their own patent. Only 
two forms of apparatus had been offered, viz., motor generators by eight 
of the tenderers and motor converters by the remaining firm (Bruce, 
Peebles and Co.) The special advantage of motor converters was high 
efficiency, but as the Council were charging on the ingoing current that 
advantage would be of no special benefit. The specification fixed the 
pressure at 440 volts, as this is as high as the Board of Trade permits 
under ordinary circumstances. He found, however, that it would be 
very easy to obtain the necessary consent to supply high tension current 
direct to the motors without the intervention of static transformers. 
This would not only save about £500 worth of apparatus at present 
necessary and reduce the cost of the machines, but would also prevent 
the loss of 30,000 transforming units per annum, valued at £40. To 
supply these machines a second main would be laid in the spare duct 
provided at а cost of £700, That would enable them to use the second 
phase of the turbo generators and obtain higher economy in the gener- 
ation current. He had, therefore, communicated with the various con- 


£1,282, £1,012, and sapplementary 
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tractors to ascertain whether their prices would remain the same if the 
machines were wound for high pressure instead of low, and their amended 
prices are set out above as supplementary tenders. 


. Hammersmith (London) Electricity committee have accepted the 
following tenders for annual supplies :— | 

F. Bird & Co., brooms and brushes, £23. 9s. 63. (3 tenders), packing 
and jointing materials, £9. 7s. 10d. (14 tenders), and metals, estimated 
value £71. 9s. 2d. (7 tenders); J. Gibb & Co., t:ols, estimated at 
£62. 14s. 3d. (8 tenders) and gauge glasses, estimated value £8. 17s. 9d. 
(8 tenders) ; Pryke & Palmer, screws, estimated value £6, 12. 4d. 
(6 tenders); G. Braulik, electrical accessories, £20. 193. 10d. (10 tenders) ; 
General Electric Co., insulating materials, £34. 93. 4d. (4 tenders) for 
whole and 14 tendérs for ‘come of items; A. B. Bosher & Co., files, 
£58, 14s, 94d. (11 tenders); J. W. Pimblett & Co., oilman's goods, 
2201. 6s. 9d. (6 tenders); I. Frankenburg & Sons, insulated wires, 
£299. 14s. (9 tenders, 16 tenders for cables only); Lee & Eastwood, fire 
bricks, &c., £69. 6s. 8d. (5 tenders); and H. G. Mayer & Co., are lamp 
globes and shades, £42 (7 tenders). 


Eastbourne Corporation received the following tenders for th? 
supply and erection of a 750 kw. turbo-alternator and condensing 

ant: i | ween 
Willans & Robinson (accepted), £5,628, £5,853 aud £5,908 

British Thomson-Houston Co., £8,172. 

C. A. Parsons & Co., £6,169, 26,657, £5,846 and £6,314. 

J. Musgrave & Son, £5,941, £6,186 and £5,787. 

' Mather & Platt, £5,855. | 

British Westinghouse Co., £5,710 & £6,020; 1.000 kw. 28,830 & £6,691. 

James Howden & Co., £5,496. 

Siemens Bros. Dynamo Works, £5,464, £6,184 and £5,863. 

Electric Construction Co., £5,273. 

Richardsons, Westgarth & Co., £5,175, £5,500, £5,585, £5,276 & £4,975. 

General Electric Co. £5,244, £5,882, £6,370 and £5,244. 

Brush Co., £4,888. - | 

Middlesex County Council have accepted the tender of R. W. 
Blackwell & Co. for constructing the Acton to Harlesden tramway 
at £59,048. 5s. 114. There were 25 tenders varying in amount 
from the accepted to £78,208. The County Engineer's estimate 
was £64,608. 10s. 

For the construction of the Harrow-road-Wembley tramway the 
tender of Clift Ford has been accepted by Middlesex Couot) 
Council at £25,784. 11s. 9d. There were 20 tenders varying in 
amount from the accepted to £92,720. 103. 9]. The engineers 
estimate was £80,118. 193. 2d. » 

Derby Corporation have accepted the tender of the British 
Thomson Houston Co. for three single and two double-deok cars at 
£2,987. 10s., and that of J. Dixon and Co. for seven Turnor 8 auto- 
matic point controllers at £685. j 

Accrington Corporation have accepted the tender of Belliss and 
Morcom for steam engines at £1,819; that of the Lancashire 
Dynamo and Motor Co. for a motor generator at £700; and that of 
Dick, Kerr and Co. for two 500 kw dynamos at £1,880. 


Bruce Peebles & Co. have received (through Willans & Robinson) 
an order for a 2,000 kw. three phase 40 cycle turbo-generator for the 
prey nee Hyde, Mossley & Dukinfield Tramways & Electricity 

oard. 

Bolton Electricity committee have accepted the tender of Dick, 
Kerr & Co. for a balancer, that of Jarvis Bros. for extensions to the 
cooling towers, and that of Mather & Platt for a well pool. 


Hawick Council have accepted the offer of the Urban ipd 
Supply Co.to continue the lighting of all the streets with the electri 
light at & cost of £1,022 per annum. 


Bedford Council have accepted the tender of Course & Son for а 
5 kw. exciter, . | | 

Dover Council have placed an order with E. Green & Sons for a0 
econom'ser and accessories at £517. 10s. 


Bruce Peebles & Co. have received an order (through WIE 
Robinson) for a 750kw. single-phase turbo-alternator for Eastbourne. 


Melbourne (Australia) City Council have accepted the tender of 
Noyes Bros. for two steam turbo-alternators, at £10,664. 


BUSINESS NOTIOBS. 


A new firm (Hamilton Bros.) has been formed, which Y D 
trol the business 'now carried on at 58, Victoria-street, í Glas. 
S.W., by Mr. Patrick Hamilton, and at 19, Waterloo-streé М Alise 
gow,by Mr. Norman Hamilton. The firm will continue to sper gl 
in motor starting switches and control gear, 8%! quu 
measuring instruments, laboratory and central station 
equipment, &c. it, Geo. 

The partnership hitherto subsisting between Jas. A. Lye aty's 
Conaty, and Geo. Fairclough, in & p& 
Quick-Acting Brake," has been dissolved. & 
and Conaty, who will remain sole proprietors of the paten 


E. C. Bromley, S. C. Batstone and A. Kirk, в 
mechanical engineers, Buchanan-buildings, Holborn, E.C., hav 
dissolved partnership. 
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The telphone number of Mr. C. S. Knowles, 7, Victoria street, 
London, S.W., is now 5717 Westminster. 


New Works.—Mosars. Ward & Goldstone, manufacturing elec. 
trical a mei have recently removed into larger premises at 
Sprin -lane, Salford, Manchester. These new works have been 


specially built from the designs of Mr.. A. Turner, architect, and 
consist of three floors and basement with large open space for load- 
ing and outbuildings for serving heavy cables. In the basement 
suction gas plant has been installed and. dynamos for electric light- 
The ground floor comprises stores for finished 
works, packing room and general offices. The first floor is fitted 


ing and heating. 


with automatic machinery for the manufacture of switchboards and 
other electrical apparatus and accessories, the second floor is devoted 


to wire insulating plant, and the third floor to stores for raw 


materials. Effective means of communication between the various 


floors have been provided. The works are situated within a few 


minutes of the principal railway stations. We may add that the firm 


is controlled by the three partners, Messrs. J. H. Ward and M. and. 


A. Goldstone, who personally superintend the business. 


BANKRUPTOIES, LIQUIDATIONS, &c 
The trustee (Mr. S. W. Page, 80, Lichfield-street, Wolverhampton) 


in the кашлы of G. А. Benton, electrical eng neer, Hatherton 
ill, Staffs. (formerly of 8, The Exchange, Muswell 


House, Shares 
Hill, Middlesex), has been released. 


Claims against Samuel Hargreaves, electrical engineer, 2, Victoria 


Aroide (formerly trading at 6, Eagle street), Buxton, to Mr. A. C. 
Proctor, 28, King Edward. street, Macclesfield, by Mar-h 16. | 


In the bankruptcy of Robt. O. Thompson, electrical engineer, 


804, Dorset-gardens, Brighton, a first and final dividend of 2s. 9d. is 


payable at 4, Pavilion-buildings, Brighton - 

The Simplified Underground Conductor Co. (Ltd.) is being wound 
up voluntarily. Mr. J. A. S. Hassal, 6, Lord-street, Liverpool, is 
liquidator. 

A meeting to receive an account of the winding up of the Havana 
Electricity Co. (Ltd.) will be held at Finsbury Pavement House, 
London, E C., on April 3. 

An order was made in the High Court, London, on Feb. 96 for 
the winding up of the MePhail & Simpson's Dry Steam Patents 
Company, Ltd. 

Under the compulsory winding.up order made against the Empire 
Electric Light & Power Co. (Ltd ) accounts have been issued show. 
ing liabilities £28,401, assets £21,986, deficiency of £21,040 as re- 
gards shareholders. 

The Official Receiver reported that the company was promoted in Nov., 
1902, by Mr, ‘Alfred Slatter (the vendor), assisted by Mr. J. Paxman, to 
promote the Romford electric tramways and other electrical undertak- 
ings. The nominal capital was originally £50,000, but was increased to 
£100,000 in Oct., 1903, when the company agreed to pay Mr. Slatter 


43,000 in cash and shares for his interest in the Chesham electric light. 


ing undertaking and the Romford electric lighting order and tramways act, 
Only £1,000 of the purchase price had been paid in cash, which was 
immediately reinvested in shares of the company, and the fally-paid 
shares for the balance have not been allotted. In Nov., 1903, a pro- 
spectus was issued privately to the friends of the directors, i 
87,142 shares for subscription. Prior to that issue 12,858 shares 
been subscribed for privately, and subsequently 1,768 shares were taken 
up, Making a total iesue of 14,526 shares, all of which were paid for in 
cash. Debentures for £7,300 had been issued, and several attempts 
were made by the directors to find further capital and to dispose of the 
whole of the company’s assets, but these were unsuccessful. Failure attri. 
buted to want of sufficient working capital. | 

Deed of Assignment.—Claims against Griffiths & Brakell, 
electricians, 794, Grange-road Birkenhead, under a deed of assign- 


ment executed Jan. 25 last, by March 91, to Mr. A. A. Menzies, 51, | 


North John-street, Liverpool. 


Sale by Auction.— Messrs. Horne & Co., 8, Delahay.street, 
Westminster, S.W., will sell by auction at the Royal Arsenal 
Woolwich, on Thursday, March, 21, at 11 a.m., by order of the 
Secretary of State for War, some unserviceable and obsolete stores, 
including quantities of metals (copper, ‘aluminium, steel, gunmetal, 
lead, zinc, &c.), lathes and tools, iron and wood cable drums, two 
cable tanks, 11 hand crabs, machinery, three Robey engines, some 
electric cable (armoured and unarmoured), stands for coiling and 


winding cable, carbons, magnets, indiarubber, &c. Catalogues from 


the War Office, Pall Mall, the Ordnance Office, Tower, and the 
Ordnance Office, Royal Arsenal, Woolwich. Further particul .rs 
are given in an advertisement. 

Works for Sale.—The newly-erected Ferry Works, Queen's 
Ferry, are advertised for sale (as a going concern) by private treaty. 
The works are conveniently situated, cover an area of about 150,000 ft., 
and have a frontage of 1,200ft, to the L. & N.W. main line. The 
works have been constructed throughout with regard to economical 
operation, and all the shops are lighted and driven by. electricity. 
The power house contains plant of 1,000 H. p. (Willans & Robinson 
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engines and generators) in convenient units. The works are 
equipped with special plant for the manufacture of water-tube 
boilers and tubes. The steel works and machine departments are 
fully employed on profitable work, and the special qualities of steel 
produced (including vanadium steel) are widely known in the motor 
and other trades. Illustrated descriptive particulars and orders to 
view can be obtained from the sole agents (Messrs. Wheatley Kirk, 
„е & ous 46, Watling-street, London. E.C. See also an adver- 
isement. i 


Plant for Sale.—Two Willans compound engines, each direct- 


coupled to E.C.C, shunt-wound dynamos (output 675 amperes at 


280 volts 855 revs. per min.) and 240 E.P.S. P.9 type cells are 
advertised for sale. Applications to Resident Electrical Engineer, 
15, Highfield-street, Liverpool. See an advertisement. 


Premises to Let.—A factory or warehouse (L.C.C. certificate) 
is advertised to be let at Clerkenwell-green, London, E.C. See an 
advertisement. 

Agency Wanted.—A firm of manufacturing electrical engineers 
desire one or two lines that they can push amongst central station 
engineers and others. First-class connection in town and pro- 
vinces where clients are visited by principal. See an advertisement. 


Exhibitions.—Tbe first International Commercial Vehicle and 
Motor Boat Exhibition, at Olympia, which opened yesterday, and 
is referred to on another page, will remain open until March 16. 
The exhibition is organised by the Society of Motor Manufacturers 
and Traders in connection with the Automobile Club of Great 
Britain ard Ireland. "LM | 

At the Exhibition (at Stand 188) Messrs. S. Smith & Son, of the Obser- 
vatory, 9, Strand, London, are exhibiting for the first time their new 
taximeter, This instrument has been specially constructed, under 
official advice, to meet the requirements of the London cab, and 


‘Ton the dial on the left time is shown by the hour, and on the 


other dial the distance traversed in miles. Neither of these dials 
can work together — when one is in action the other must be 
stationary. Thus, when the distance traversed is- between 2 and 8 
miles and the fare gets out, 

v the cabman has only to press 

$ a lever and the time he is 

р kept waiting will record, 

showiog each 20 minutes. 
On starting he will re-press 
his lever and it will continue 
to record the distance tra- 
versed. Therefore, at the 
end of the journey, there 
will be a record in full view 
of the fare, ehowing exactly 
the number of miles tra- 
versed and the time kept 
waiting, even should several 
stops have been made. A 
unique feature of this instru- 


S. Surra & Son’s = New TAxMRTE R Went is that it records the 


distance both inside and 
For PunLIC Motor VEHICLES. outeide the radius, Thus, 


on passing the radius the cab driver has only to press a lever 
and a different colourel hand will remain at the distance traversed 
up to this mark. The black hand will continue to show the distance 
traversed outside the radius. Thus, if a fare is set down outside 
the radius he can see how far he bas travelled inside the radius and how 
far outside, and from the table of fares underneath the instrument he can 
easily see what the correct charge should be. Should, however, the fare 
continue the journey and be driven back inside the radius this extra hand 
should be, of course, ignored, and he would pay the ordinary fare. Messrs, 
S. Smith & Son believe that theirs is the only method by which & satis- 
factory record of the distanc» traversed and time occupied can be obtained, 
and there is, doubtless, with the coming of th» motor cab, a great future 
for this taximeter. : | | ‚ 

The engineering and machinery exhibition at Olympia, London, 
will be open from Sept. 19 to Oct 19 inclusive. The honorary 
advisory council includes Sir Alexander Kennedy (president), 
Messrs. H.R. Chapman, Arthur Greenwood, A. H. Hopkinson, H. 
McPhail, Herbert Marshall, the Hon. C. A. Parsons, and others, 

Other exhibitions projected are an international cycle and auto- 
mobile exhibition at Milan from May 18 to June 9, 1807, inclusive ; 
an exhibition of motor vehicles and motor boats at Bergen, Norway, 
from July 5 to July 14, 1907; a machinery exhibition at Olmnetz, 
Austria, from June 15 to Sept. 20, 1907; and the exhibition of the 
Royal Automobile Club of Spain at Madrid from May 4 to May 19, 
1907. 

N. E. R. Directory — We have received from the N. E. R. commer- 
cial agent, York, & comprehensive directory of manufacturers, 
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‘wholesale importers and exporters, whose business is conducted іп 


the area of the North Eastern Railway system. The information is 


‘carefully classified and arranged to facilitate easy reference. 


i ? i j thly 
"Installation News."—No. 8 of Simplex Conduits mon 
publication maintains the standard reached by its pe 
The chief feature of the current issue is the section dealing i 
conduit wiring specifications, which should prove useful to contractors. 
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CATALOGUES, So. 


Dynamos and Motors.—The Electrotechnische Industrie (voor- 
heen Willem Smit & Co.), of Slikkerveer (Holland), forward a neat 
postal wallet which, when opened, displays a series of illustrations 
of dynamos and motors manufactured by the firm. One of the 
illustrations shows a very large pattern of morse chain with pinion 
and spur wheel for motor driving. 


Heyland Motors.—The Ateliers de Construction Electriques, of 
Charleroi, are makers of the well-known Heyland one-phase “ induc- 
tion " motor, and have just issued a pamphlet containing diagrams 
of conneetions, a full description of the operation of the motor, and 
a complete price list for machines of from H. . to 90 fl. P. These 
motors all have wound rotors and slip rings and are built for 
pressures of from 109 to 280 volts and 40, 50, 60, 80, 90 or 100 cycles. 
The list is accompanied by a table containing the names of British 
users of these motors The number of motors supplied is 282 of an 
aggregate of 2,826 нр.  . i 


Safety Valves.—An art leaflet issued by James Baldwin & Co., 
Keighley, Yorks., gives in'eresting details and illustrations of a 
new patent. water-hammer safety valve and of: a number of types 
of safety-boiler mountings. A description of the water-hammer 
valve will be found in the current issue of “The Electrician ” 
INDUSTRIAL SUPPLEMENT. i 


Electric Cranes.—Two exceptionally good filo catalogues are to 
hand from Carl Flohr, 784, Queen Victoria-street, London, E.C. 
The files themselves are embossed with a striking allegorical design 
which is presumably.the apotheosis of lifting effort. The printed 
matter in-the files is descriptive of every type of electric crane, 
goods and passenger lifts and electric hoisting appliances generally. 
We are informed that a copy of one of these files will be forwarded 
to architects, consulting engineers and contractors on request. 


Small Motors.—The Electrical Co. have ready a list giving latest 
details of their small motors for continuous-current circuits. These. 
are made in sizes from 1 0 н.р. to 4 H.P., and are specially usefal for 
pianos, suspension motors, for dentists, massage apparatus, &e. 


Remote Control Switch—A magnet-operated switch for control 
from distant points is described in a leaflet issued by the Electrical Co, 
121-125, Charing Cross road, London, W.C. The switch is Black- 
more’s patent and is of English make. | 


Exports of Electrical Goods and Apparatus.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph aud telephone 
wire and materials, but not including electrical machinery which 
is not separately specified) from F'eb. 27 to March 5, with the ports 
of destination :— | 

Africa— Alexandria, £610; Beira, £11; Cape Town, £156 ; Chinde, 
£308 (telegraph material); Delagoa Bay, £145 (telegraph material) ; 

Durban, £676 (including £217-telegraph cable); East London, £808 (in- 
cluding £109 telegraph material); Mombasa, £141; Port Elizabeth, 
£521; Port Sudan, £526; Suakim, £100. <Argentina—Baenos Ayres, 
£200 (including £161 telegraph cable.) Australasia—Brisbaue, £620 
(including £48 telegraph material); Freemantle, £10; Hobart, £121 
(telegraph cable); . Lyttelton, ' £2,517 [(including 22,060 telegraph 
cable); Melbourne, £1,589 (including]£1,040 telegraph material); Otago, 
£180; Perth, £10; Sydney, £678 (inoluding £421 telegraph material) ; 
Wellington, £218. Belgium—Ostend, £695. Berbera, £509 (including 
£172 telegraph material) Brazii—Santos, £15 (telegraph material). 
Burma—Rangoon, £632. Canada— Halifax, £6,208 including £6,200 
telegraph material); Toronto, £21. Canary Islands, £184. Ceylon— 
Colombo, £21. China—Shanghai, £670; Tientsin, £40 (telegraph 
material). Cuba, £266 (telegraph cable). Denmark —Copenhagen, £27, 
France —Boulogne, £62 ; Paris, £29. Germany Hamburg, £37. Hol. 
land — Amsterdam, £137 (including £49 telegraph material); Flushing, 
£9 ; Rotterdam, £388. Hong Kong, £312. . India—Bombay, £10,518; 
Calcutta, £1,526; Karachi, £55; Madras, £258. Japan—Moji, £22;' 
Tokyo, £54; Yokohama, £2,747. Malta, £181. Portugal —Lisbon, £514. 
Spain—Beville, £100 (telegraph material). Straits Settlements—Singa- 
pore, £185 (including £59 telegraph material). S:ceden—Stockholm, £77 
(telegraph material). Uruguay—Monte Video, £74. U.S.4.—New Tork, 
£119. Zanzibar, £9 (telegraph material). Total £36,732, against 
£21,971 in the corresponding week last year (Feb. 28 to March 6). | 


VICTORIA FALLS POWER SOHEME.—At the meeting of the British 
South Africa Co. last week, the president (the Duke o e K. G.) 
stated that their action in regard to the Victoria Falls scheme had not 
been taken without the fallest preliminary inquiry and consideration. 
They were satisfied that the time had come when, if the best use was to 
be made of one of their greatest assets, immediate action had become 
тре . He thought it important to emphasise again the fact that 

5 action had throughout been dictated with the sole object of bringing 
about an “a development of power at the Viotoria Falls under the 
most favourable commercial conditions. Power from the Falls would be 
roe ge for use in Rhodesia at an earlier date and at a cheaper price 
18 sous have been practicable had the enterprise been left to be dealt 
MATE Ja smaller and purely local concern. The transmission of the 

power to the Trangyaal mines was their ultimate goal. 


reserve account, and there is £10,000 


we had hoped, desired, or expected; and, therefore, many 


COMPANIES’ MEETINGS AND REPORTS, 


—— dli 


W. T. Henley's Telegraph Works Co. (Ltd.) 


The twenty-eighth ordinary general meeting was held on Friday last, 
under the presidency of Зурхет берек, Esq. 

The SECRETARY (Mr. A. E, Salmon) read the notice calling the 
meeting, and the auditors’ report meee been read, 

The CHAIRMAN said : Again we are declaring the excellent dividend of 
15 per cent. on the ordinary shares. We declared the same dividend last 
year, and put £5,000 to reserve account, which, no doubt, was highly 
satisfactory. In order to do these two things we had to draw to the 
extent of about £4,000 upon the money in hand from the surplus profits 
of previous years. This year I am happy to say that we are able to pat 
£10,000 to the reserve account, and although we do trench to o very 
smallextent—I think, £378—upon the balance which we brought forward 
at the beginning of the year—that is, we carry forward £378 less—yet, as we 
are able to add, as you see, £10,000 to the reserve fund, we may congratulate 
ourselves, with this little exception of £878, on being better off by £10,000 
than we were at this time last year. The salient features of the accounts 
are: On the debtor side of the balance sheet you will find we have increased 
the 44 per cent. mortgage debenture stock by £41,889 within the year, 
and, of course, the interest upon that extra stock, amounting to £1,707, 
has had to be found out of the profits, in addition to the same amount 


| as was paid last year on the smaller amount of debenture stock. 


That has also had to come out of the mo fact which makes 
the dividend all the more satisfactory. If you l:ok at the creditors 
and contingent reserves you find that they are about £26,000 or 
£27,000 less than they were last year. That is i» say we used the 
money we had in hand to pay our debts and we have thus reduced 
the amounts owing by us. On the other side you find that we owe 
somewhat lees. The cash at the bank is not so much because we have 
been paying it away and getting the discounts. We then come to the 
added to this, as I have mentioned, 
from profit and loss, Then we come to the reserve under the repairing 
cable contract; that is a little increasei—b £100. It has noi yet 
reached the £6,000 at which we shall begin sharing again in the £700 
a year paid by the Colonial Government of the Bahamas, but there bas 
been no accident during the past year to the cable nor any erpen- 
diture on it. Since the Bermuda cable was laid, for the repairs for which 
we are not answerable, I believe there has been no expenditure on 
repairs of that submarine cable, although it was a very difficult one to lay, 
and it was laid with very awkward coral reefs in the near neighbour 
hood. Looking at the credit side of the balance sheet you will see 
that we added £25,871. 1s. ld. for expenditure upon freehold laud 
with buildinge, machinery and plant, but the total amount of this 
item has only increased by about £17,000 or £18,000, the difference, 
over £9,000 having been written off for depreciation and вә forth. 
That came out of the profits—or out of receipts, at all events, Then 
we come to the profit and loss account, and you see that the balance 
of trading acoount after adjustment in respect of bad debts and con- 
tingencies is £63,958, while last year it was £50,099. Consequently, 
we had the advantage of £19,859 more in trading profits for this 
year than we had last year, although we have considerably written 
down the debentures and shares held by us in other companies -~ 
not that they are of less value than they ware, but simply on this 
account, that with the keen competition from business among all com- 
panies like ours it is necessary sometimes to take part of our profits in 
shares or debentures of other companies. Having thus dealt with pan 
of the £18,859, we find from the profit and loss general accoun 
that we have £48,621 net profit for the year as against £40,186 a yon 
ago; that ig, £8,435 better, and you know what we have done ma . 
At our Woolwich works а great deal of work is being done, and nel Ted 
at Woolwich nor at Gravesend hasany serious accident occurred during н 
year, and the health and conduct of our employees has been cnn 
We had considerable delay in opening the Gravesend works. nd 
course, the land had to be bought, then the buildings had to be по , 
and then plant had to be obtained, and all these things took gres a 
of our capital has as yet earned but little, and even at the 1099000 
time I cannot say that the Gravesend works, which have cost us £100, : 
in round Bgures, are earning their full share of thedividend. This, do 
makes it all the more satisfactory that we have been able to pay t 1 
dividend on so much more capital, a good part of which is earning no Jus 
We hope that that will not be the case in the present year, because, d 
ing at the future, it seems to me that the work which must come to us & сн 
to others who are in the same line of business із enormous. Every рар 
almost that one reads points out the absolute necessity for the im y 
ment of more and more electricity, and especially in connection wi cee 
which we do so much of—namely, underground cables for пап je 
railways, telephones and electric lighting. We feel sure that e | ров 15 
we can supply the same good article as we do now, we shall ge pe n 
а, the ler nny and give Jou these pleasant dividends. I now m 
adoption of the report and accounts. 

The MANAGING DIRECTOR (Mr. George Satton, MIER) eus 
rising to second the motion was received with cheers, said: The atting 
sheet speaks for itself and shows that the shareholders uS ы 9285 
a good dividend, and it is a stronger balance shest uu a ropa 
previously been submitted in the history of this Company. i te cable 
to the Gravesend works, these are the best and most up-to- 1 tg be. 
works in this country, aud perhaps outside it. They cable work. 
and they must be. We have a very long experience Ot cà one sub- 
perhaps longer than any other company in the world, ba riog 
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marine cable company in London. Our works manager has been in our 
. service for a quarter of a century, and the Managing Director has been 
in the Company's service for a quarter of a century, and, as Mr. Gedge 
has said, we have many old servants who have been trained all these 
It is, therefore, natural under 


years in the development of cable work. 
the circumstances, and with the free money you have put at our disposal, 
that we should be able to build works and put in machinery of the very 
latest and best type for the purpose for which it has been put down. . In 
that we have an advantage over older works, which are doing good trade 
and work in the country, but ours are the last works of the kind. 
Gravesend has more than realised my anticipations. I cannot yet say as to 
what the maximum saving will be that we shall effect in the manu- 
facture of underground cables at Gravesend by the improved means of 
constructing, moving, and so on, because these works have been going 
for only six months, but the labour and working expense in connection 
with cable construction at Gravesend is lower than it has been at 
Woolwich. The principal work we have carried out at Gravesend 
so far is a very large contract for the London County Council 
tramways—and we are still engaged upon that—and a large con- 
tract for underground cables for the Great Eastern Railway Co. in 
connection with the new power station which that company is construct- 
ing at Stratford. With regard to both these contracts, the London 
County Council ani the Great Eastern Railway Co., we have had nothing 
but approval, and it does not follow because our work is well done in the 
factory that a contract can be well carried out, because you have to 
depend on difficult work outside, and especially in connection with rail- 
ways the work is very difficult and trying. The Government have also 
been good customers to us during the year, especially the Post Office in its 
telephone department. The shareholders are no doubt aware of certain 
extensions which the Post Office are carrying out in connection with their 
telephone and trunk lines, and we are getting a large portion of the con- 
tract work which is going in connection with those extensions. The profit 
is not large on this work, but it helps to keep things going. The share- 
holders will be interested to know that the increase of about 30 per cent. 
which we have made in our trading profits last year over those of 1905 is 
not due to increased profits—increased percentage on the goods 
sold—but to increased trade. Mr. Sutton then referred to the subject of 
the older members ef the Company's staff and employes, and said: 
With regard to their workpeople it would be remembered that he had 


referred to an arrangement he had made with regard to their girl workers 


at Woolwich, and this arrangement had met with the hearty approval of 
the shareholders. For two years past they had been endeavouring to 


devise a scheme oe another section of the company’s employes 


might get some further benefit than the salaries which they receive. They 
had completed a scheme, as a small beginning, by which some of the prin- 
cipal members of the staff of the Company would participate to a small 
extent in the profits they were making. He thought the scheme was 
likely to prove а good one. It enabled them in a measure to tie the ataff 
to the Company, because, besides being well paid in regard to salaries, it 
made them feel they had a direct interest in every shilling the Company 


was making as profit. He had himself experienced this feeling, and it vas 


undoubtedly an incentive to good work. Men who joined Henley's Com- 
pany knew that their positions were assured so long as they conducted 
themselves properly and proved themselves capable and worthy of the 
Directors’ consideration. Henley’s Company seldom lost a man, and a 


large number of their employes had been with them for very many years. 


The resolution was then carried unanimously, as was а motion approving 
the dividends, The retiring Directors and auditors were then re-elected. 
A very cordial vote of thanks to the Chairman, to the Directors and to the 
staff at London, Woolwich, Gravesend, and the branch establishments at 
home and abroad was then passed unanimously and the meeting terminated. 


Charing Cross, West End & City Electricity 
Supply Co. (Ltd.) 


The annual ordinary general meeting was held on Tuesday, Mr. WiLLIAM 
Francis FLAD ATE presiding. 

The SECRETARY (Mr. Edward Wilmot Seale, F. C. I. S.) having read 
the notice convening the meeting, 

The CHAIRMAN (after referring feelingly to the death of Mr. Stefano 


Gatti, and afterwards to the appointment of Mr. J. M. Gatti as Managing 


Director and Mr. Rocco Gatti as a Director) said: As to the accounts of the 
West End undertaking, the share capital is the same as last year. The 
loan e is slightly altered. The debenture stock has been increased 
from £427,400 to £445,000, while the temporary loans have been 
decreased from £94,000 to £59,500. The capital account shows, on 
the debtor side, an expenditure during the year 1906 of £20,154, as 
against an expenditure last year of nearly £44,000. The expenditure 
is, I am glad to say, some £10,000 less than I anticipated when I met 

ou last year. The principal expen has been on motor generators 
in our West End stations and works connected with the supply of the new 
War Office. On the credit side of the acoount the only alterations con- 
sist in the increase of the debenture stock and the decrease of the tem- 
porary loans to which I have already alluded. In dealing with the revenue 
account of the West End, the total expenditure on that account was 
£84,088, against a total expenditure in the preceding year of £82,085, the 
amount of current generated by this expenditure being 14,518,000 units, 
as against 13,636,000 in 1905. It we deduct from the expenditure of the 
year 1906 the large sum referred to in the report as being the in- 
crease of rates—namely, £3,210—you will see that a total expendi- 
ture of £80,800 has produced a larger amount of current than 
the expenditure of £82,000 in last year, which shows that there 
has been economy in the working and management expenses. It 


is, however, when we deal with the sales of this current that we find 
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the main point which, in the opinion of the Directors, is unsatisfactory 
in the working of the year, the sale of 9,976,000 units for the year 1905 


having brought in a total of £127,000, while the sale of the larger 


amount of current, amounting to 10,222,000 units, has only, for the 
current year, brought in a total of £122,900. The most important cause 
of this decrease is the fact. that each year a larger proportion of current 
is used for motive and power purposes, and is consequently sold at a 
lower rate of charge. There is also the fact, which has been the experience . 
of all electric light companies, that the price obtainable for current has 
been gradually decreasing, and without going into further details I may 
eay that had the same rate of charge been maintained in 1906 as was 
maintained in 1905, a much higher figure would have been substituted, 
To meet this we are doing all we can to leesen the working expense. 
The total expenditure for 1906 amounts to £84,088 as against a total 
expenditure for the preceding year of £82,000, but the excess 
of £2,000 is more than accounted for by thé £2,850 increase in 
the rates and taxes. The net revenue account shows the balance brought 
forward was £9,686. 183. 10d. To this bas to be added £4,750 from sundry 
oredits account of the year ending Dec. 31, 1905, an amount reserved out of 
revenue for the purpose of meeting certain contingent liabilities, which the 
Directors are now satisfied will not arise, and, therefore, it now comes back 
into revenue. The balance brought forward to the credit of the net 
revenue account is accordingly £14,436. 18s. 2d. The balance carried 
from the revenue account is £42,057, which, being aided to the interest 
on the moneys used for the purposes of the City undertaking, amounting. 
to £3,685. 17e. 11d., brings out a total of £60,180. 13s. 2d. From this has 
to be deducted the interest on the Debenture stock, amounting to 
£17,606, leaving a net revenue of £42,574. 11s. Preference and ordinary 
interim dividends have required £28,000, and the prepared final dividend 
of 5 per. cent. on the ordinary shares will leave to be carried forward 
£4,574. 11s. On the debtors’ side of the balance sheet of the West End 
undertaking it will be seen that the reserve funds amount to no less than 
£204,000. On the assets side there are one or two items on which | 
would like to say a few words. First, the £350,000 ordinary shares in 
the Suppliers Construction Co. (Ltd.) At our meeting last year it was 
suggested that a balance-sheet of that company should be put before the 
shareholders. The Directors do not think this is necessary. Our 
auditors, in their тер э have dealt with the point, and their statement is 
an absolutely accurate one. The value of the Suppliers Construction 
Co. shares is represented by the value of an equal number of the 
ordi shares in this Company’s City undertaking. It may be asked 
whether these should be maintained in our balauce-sheet as at par; 
the Directors consider that they should be so retained. The amount 
is part of the money actually expended on the mains, machinery 
and works of the City undertaking, and the Directora have no reason to 


: doubt tbat it will be productive. : 


The City undertaking advances of £146,500 are some £30,000 less than 
last year, and on these interest is paid. There remains £4,407. 17s. 10d. 
which is the balance of the sum advanced by the West End undertaking 
to the City undertaking for the purpose of paying the dividends on the 
City undertaking preference shares. This is reduced from £9,600 to 
£4,400, and this balance I trust to be able shortly to pay off. There is 
now no furthur liability for these shares in the West End undertaking. | 
We have omitted from this statement the column relating to ‘‘ Energy 
not accounted for aa in the opinion of our engineer, the whole of the 
generated «nergy is accounted for." Our engineer's report states that 
as regards the West End, the loss of 4,290,000 units is made up as 
follows :—121,000 units, or about 1 per cent of the high tension units, 
are used in lighting the offices and works. 547,000, or, about 4 per cent. 
of the high tension units, are used in the batteries and boosters. 2,500,000, 
or about .184 of the high-tension units, are lost in transmission and 
transforming, and about 1,000,000 units are lost in distribution to the low- 
tension feeders and are lost in the meters. The loss of 8,500,000 units 
of the City undertaking is made up practically in the same way, and it 
is hardly necessary to trouble you with the figures. There is a slight 
increase in the total efficiency in 1906 as against 1905. In 1905 the per- 
centage of efficiency was 67:9, while in 1906 it was 68:2, and our engineer 
is considering how this efficiency can be increased. One direction is the 
careful checking of the meters in our customers’ premises. This necess- 
arily is a long business, but what we could do has-been done during the 
past year, and we have found that in many cases the meters have been 
registering considerably less than the current consumed. Turning to the 
City undertaking the progress in the City has been most encouraging. 
The ordi share and preference share capital remain the same as 
last year. The loan capital has increased by £60,000. Expenditure on 
capital account amounted to £19,139. Of this £6,000 has been expended 
on boilers at Bow, about £8,000 on completing the engines at Bow, 
and a little over £4,000 on mains and connections. Sales of current 
have increased from £92,210 to £102,000. Coal, which last year cost 
£13,148 for generating 12,690,000 units of energy, has this year amounted 
only to £14,977 for generating 14,538,000 units of energy. The saving 
on the year’s working is considerable, the cost per unit for coal being 
in 1905 0°44d., in 1906 0:38d,, a decrease of over 13 per cent. As in the 
West End, the Company has been badly hit by the increase of rates, 
amounting to по less than £2,536. The total expenditare on the City 
undertaking on revenue account for this year amounts to £57,824. 12s. 
10d., as against £53,340 last year. If from this year's expenditure you 
deduct £2,536, the increased amount payable for rates, the revenue ex- 
penditure has only increased by some £1,500, The balance carried to 
the net revenue account is £48,178, and this, as stated in the report, is 


sufficient toenable the City undertaking this year to pay interest on all its 


loans and the full dividend on the preference shares without help from the 
West-End undertaking. On the question of depreciation, raised, and very 
properly raised, by the auditors in their report, I would say that though, 
when the business has been further developed, 1 intend to deal with the 


the balance of £4,935. 14s. 3d. being carried forward. The profits from 
the company's London stations for 1906 amounted to £105,800. 8s. 8d., 
against £102,391. 18s. 7d. for 1905. 


The total applications received at Dec. 31 amounted to the equivalent 
of 895,131 8 c.p. lamps, an increase of 124,491 lamps for the year, against 
122,929 for 1905. Included in these figures are motors aggregating 
12,685 K. P., an inorease of 2,768n.». for 1906. The total units sold were 
10,755,424, against 8,614,187 for the previous year, an increase of over 24 


per cent. 
A provisional order is being promoted in Parliament (with the consent 


and support of the local authority for the district) for Maldens and 


Coombe, which adjoins the company’s existing area of supply. 


The Bournemouth & Poole Electricity Supply Co. (Ltd.), in which the 
company is interested, has made excellent progress during the year, and 
a dividend on the ordinary sbares of that company at the rate of 7 per 


cent. for the year 1906 is recommended. 

The reconstruction of the.,Scottish House-to- House Electricity Oo. 
(Ltd.) is nearing completion. During the year additional applications for 
the equivalent of 20,907 8е.р. lamps have been received, including 
6 29 н.р, in motors. T | 


EDWARD'S AIR PUMP SYND. (LTD.)—The report for 1906 states that 


the past year’s working has been satisfactory, and the directors recom- 
mend a баа! dividend at the rate of 15 per cent., making 20 per cent. for 
the year. Of the pumps booked during 1906 60 per cent, were for land 
installations and 40 per cent. for marine work. 
2900 aonaid to £10,538, of which 2, 209 was reoeived from foreigu 
countries, | 


FITA ELECTRIC POWER CO.—At meetings of this company and of the 
Fife Electrio Power Co. (Ltd.) the chairman (Mr. В. Russell) and the 
managing director (Mr. Geo. Balfour) gave an acoount of the progress 


of the power company and of the increasing demand for electrical energy 


for power, 


W. T. GLOVER & CO. (LTD. )— The directors’ report states that for the 
year ended Dec. 31 the profit was £86,999. 98. 2d., which, with 
£6,411. 128, 11d. brought forward, makes £43,411. 28. Id. Interest and 
directors’ fees require £14,812. 11s. 10d., and the balance is 
£28,598, 10s. 8d. 16 is proposed to write £3,095. 19s. 10d. from invest. 
ments, to pay the 5 per cent. preference dividend for the two years to 
June 30, 1904 (£9,495. 6s. 8d.); and to transfer £5,000 to first mortgage 
debenture reserve fund, leaving £11,044. 3s. 9d. to be carried forward. 


O. C. HAWKES (LTD )—At the meeting on Monday the chairman (Mr. 
Hawkes), in moving the adoption of the report, said tbe year's business 
had been characterised by steady progress. The directors had been able 
to increase the dividend and to carry forward £3,721. Daring the year 
the works were well employed ; and they were never so well equip as 
at the present time to meet any demands that might be made upon them. 
The board had reason to be satisfled with the electrical branch, which 
had two leading patented specialities which they had introduced, and 
were giving good re&ulte, It was considered advisable owing to the state 
of the market ir raw material to invest a considerable prop ortion of 
their cash balanga ip that article, and that course had been justified. 


HOVE ELECTRIC LIGHTING CO. (LTD., —The result of the past year's 
working is a net profit of £12,672. 19s. 5d., compared with £12,490. 5s . 5d. 
in 1906. There are 1,486 houses connecte d to the mains, repregenting 
the equivalent of 98,228 8 0. p., against 1,374 houses and 92,194 8 o. p. in 
1905. With the balance forward (2692, 8s. 10d.) the available balance is 
£18,365. 8s. 8d. After deducting debenture interest, interim dividend at 
the rate of 8 рег cent. paid in October, and income tax, the surplus is 
£8,293. 8s. 11d. The directors propose to place £4,000 to renewals and 
depreciation and to declare a final dividend at the rate of 10 per cent. per 
annum, making 9 per cent. for the year, and to carry the balance 
(£818. 11s. 11d.) forward. 


LONDON UNITED TRAMWAYS (1901) (LTD.)—Duriag 1906 the gross 
receipts were £327.896. 23. 11d., and working and general expenses, 
maintenance and repairs came to £184,920. 19a. 4d., leaving, with balance 
from last account, a net revenue of £144,091. 4s. 1d. After payment of 
Debenture interest and the 5 per cent. preference dividend for the year 
there remains £33,840. бв. IId. An interim dividend at the rate of 3 per 
cent. (less tax) leaves £22,819. 14s. 7d., and it is proposed to appropriate 
£11,970. 78. 11d. in payment of a final dividend on the ordinary shares 
for the half-year ended Deo. 31 at the rate of 8 per cent. (less tax), to 
place £10,000 to reserve, and to carry forward the balance, £849. 6s. 8d. 

At the meeting the Chairman (Mr. C. J. Cater Scott) said they were 
exchanging over 60,000 passengers per month with the Metropolitan 
District and the Great Northern, Piccadilly & Brompton Railways. The 
lines which they were now constructing through Wimbledon would link 
them up with the L.C.C. system at Tooting, and then the whole of their 
system of 55 miles would be linked up with the Counoil system, and they 
would have afforded means of effecting a free exchange of traffic between 
their system in the west—and probably running powers—right through 


to Westminster and Blackfriars Bridge, through the South of London. 


When the 3} miles they жеге пом oenebencting were finished their con - 
strnction period would have come to an end. 

accounts, &c., the chairman dealt with rating appeals. He said that the 

company had created a new position in connection with rating, and they 

had had several demands made on them for rates, which they had opposed. 

They had won in two Courts already, but the local authorities were going 

to a third, so important did they consider the matter, but with the decision 

of two Courts in their favour the company hoped to win eventually, 


MATHER & PLATT (LTD.)—At the meeting last week Dr. E. Hopkinson 
states that the net profit for the last half-year was £50,273. 4s, 8d., after 


The royalty income for 


After reviewing the 
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allowing for depreciation, &c., and with the balance from last year there was 
available for distribution £75,380, 68. Lid. Debts owing to the company 
were £352,000, nearly three times their own indebtedness, They had com- 
pleted the large extension of two shops at Park for building dynamos and 
electric motors, and these were in full work. There Was. no reason to 
anticipate a reduction in the volume of their business. The report and 
dividends (set out in our last issue) were approved. 


METROPOLITAN ELECTRIC SUPPLY CO. (LTD.)—The directors’ report 
for the year ended Dec. 81 states that the capital expenditure, which at the 
end of 1905 amoanted to £1,696,007. 7s. 8d., has now reached 
£1,802,383. 9s. 3d., an inorease of £106,376. 18. 7d. The greater part of 
this sum was expended on further extensions of the system of low-pres- 
sure distribution. Towards meeting the above expenditure an additional 
portion of the securities in which the balance of the Marylebone раг. 
chase money representing repaid capital was temporarily invested, has 
been sold. The sales resulted in a profit of £519. 188. 10d., which has 
been added to the special reserve fund against depreciation of invest. 
ments generally. The gross revenue for the year (including receipts 
from the Marylebone business, the transfer of which was completed b 
March 31) amounted to £175,685. 16s. 11d.,compared with £269,007.92.8d. 
in 1906, a decrease of £98,971. 12s, 4d. Working expenses, which in 1905 
were £108,724. 19s., amounted in 1906 to £82,988. 3s. 8d., a deorease of 
£25,786. 158. 9d. In Parliament the company obtained powers to supply 
electrical energy in bulk to authorised distributors for all purposes, and 
to railway and other companies for traction only, in a further portion 
of Middlesex and in portions of Hertford, Buckingham, Berks and Surrey, 
Powers were also obtained to acquire by agreement the supply under- 
takings of local authorities and companies in the whole of the company’s 
bulk supply district except in and near London. The balance at oredit 
of revenue, before providing for depreciation. is £92,697. 188. 8d. The 
directors have put £20,000 to depreciation and reserve fund, carrying to 
credit of net revenue £72,697. 18s. 8d: This, with the balance forward, 
C., makes £80,951. 2s. 5d. Deduoting interest, preference dividend 
Ko., there remains £45,904. 188. 1d. To this £35,000 has been added 
from the undistributed balance of the Marylebone purchase money, 
bringing the balance at credit of net revenue to £80,904. 188. 1d. An 
interim ordinary dividend of 4s. per share was paid in August, and the 
directors now recommend a further dividend of 48. per share, making 8 
per cent. for the year, absorbing £80,000. £904. 188. 1d. is carried for- 
ward. During the year new connections representing the equivalent of 
77,596 8 c.p. lamps were added to the company’s system, and connections 
representing 133,697 lamps were transferred to the Marylebone Council, 
leaving a total connection at the end of the year of 685,358 lamps. 


NEWCASTLE & DISTRICT ELECTRIC LIGHTING CO. (LTD.)—Sir John 
Milburn stated at the meeting on Friday that in January the electricity 
generated was over 30 per cent. more than in the same period of the pre- 
vious year. Since 1902 they had suffered a reduction of dividend owing 
to the converaion of the company from a lighting to a power undertaking, 
but now they had reduced the cost of generation by half better times 
were in prospect. If the demand came at. the right period of the day the 
production could be doubled, or even trebled, with the present machinery. 


NEWCASTLE-UPON-TYNE ELECTRIC SUPPLY OO. (LTD.)—The total 
connections to this company's system at the end of 1906 amounted to 
70,000 H.P., compared with 53,300 н.р. in 1905. Profits stand at 
£85,747. 8s. 7d. Interest has required £18,486. 10s. 11d. and interim 
dividends on preference and ordinary shares £18,862. 118., leaving 
£48,398. 6s. 8d. Further dividends are recommended bringing the dis- 
tribation on the ordinary shares ор to 8 per cent. for the year. E15. 000 
is transferred to depreciation. Expenditure on capital account during 
the year, represented by extensions of the Carville power station and of 
the system generally, has been £172,679. 9s. 11d. Daring the year the 
Castner. Kellner Alkali Co. have established works on the company’s land 
at Carville, and are now taking a supply of electricity. In pursuance of 
powers obtained by the company an agreement has been entered into 
with Tynemouth Corporation for the supply of electricity in bulk. 


NORTHALLERTON ELECTRIC LIGHT & POWER CO. (LTD.)—At the meet. 
ing last week Mr. C. E. L. Ringrose stated that the net profit for the past 
year was £172, of which £100 had been written off for depreciation and 
£72 carried forward, Owing to increased price of coal the profit of the 
second half of the year was not so good as the first. Current supplied to 
private consumers brought in £1,803, which had cost £881 to generate. 
They had supplied 20,000 more units than in the previous year. 

NORTHAMPTON ELECTRIC LIGHT & PJWER Co. (LTD.)—At the 
meeting last week the directors reported that the lamps and motors added 
daring 1906 represented 2,571 aod 3,120 8 c.p. lamps respectively. The 
motors increas:d from 500 to 601 H. P., of which 412 H р. are hired from 
the company. The number of consumers inoreased from 901 to 975. 
The increase in units sold is 6:14 per cent., the total output being 750,025 
units. The founders’ rights have been extinguished at a cost of £1,099, 
paid out of the year's revenue. The balance available for dividend is 
£1,404. The directors recommend that the dividend on the ordinary shares 
for the past year be made up to 4 per cent. 
` OXFORD ELECTRIC CO. (LTD.) —At the annual meeting on Friday the 
chairman announced the death of Mr. James W. Barclay, who for i13 
years had been a director of the company. A dividend of 7 per cent. was 
declared. . | 

WORCESTER ELECTRIC TRACTION CO. (LTD.)— The directors’ report 
for the year ended Dec. 81 states that the capital expenditure is now 
£110,848. 19s. 7d. The year's revenue was £15,185. The directors 
recommend that £1,500 be placed to depreciation and reserve fund, and 
that a dividend at the rate of 6 per cent. be paid on 14,000 ordinary 
shares“ | 
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NEW COMPANIES, STATUTORY RETURNS, 
| MORTGAGES AND CHARGES. 


—— 


NEW COMPANIES. 


‘ARMSTRONG, POWER & CO. (LTD.) (92,301.)—Reg. Feb. 27,.capital 


£2,000 in £1 shares, to acquire the business carried on as Armstrong, 


Power & Co., to adopt an agreement with F. W. Ball and J. A. Cardwell, 


and to carry on the business of electrical engineers and contractors, 
suppliers of electricity, manufactarers of electrical and other apparatus, 
designers of electrical and other signs, &c. First direotors F. W. Ball, 
J. A. Cardwell and E. P. Mackie (life directors). Reg. office, 118, Holborn, 
London, E.C. 

ELECTRICAL WORKS & DEVELOPMENT CO. (LTD.) (92,226.)—Reg. 
Féb. 21, capital £50,000 in £1 shares (40,000 6 per cent. cumulative 
preference), to carry on the business of electrical contractors, constructors 
of generating stations, cables, wires, lines, accumulators, lamps and 
works for the supply of electricity and gas in bulk or in detail, to supply 
electric power, to own tramways, &c. 


LEEDS ELECTRIC Со. (LTD.) (92,285). . Reg. Feb. 26, £10,000 in £1 
shares to acquire the business of electric manufacturera and merchants 
carried on by the Bryant Trading Synd. (Ltd.) at Leeds, aud to carry on 
the businege of electrical, telegraph, telephone aud general engineers, 
contractors, cable, makers, manufacturers of motors, generators and 
accumulators, suppliers of electricity, ёо. First directora, J. Metcalfe 
(chairman), C. M. Stead and Н. W. Ayrton. - 


| STATUTORY RETURNS. 


‘ARON ELECTRICITY METER (LTD.)— The capital in return to Deo. 19 is 


£250,000 in 125,000 preference and 125,000 ordinary shares of £1 each, of 
which 124,896 preference and 125,000 ordinary have been taken up. £1 
per share has been called up on the preference, and £124,948. 10s, has 
been received, including £52. 10s. paid on 104 preference shares forfeited. 


£125,000 is considered as paid on the ordinary. Mortgages and charges, 


£48,900. | 


BRITISH ELECTRIC LIGHT WIRING 00. (LTD.) —Return to Dec. 13 gives 
capital as £10,000 in £1 shares, 156 of which have been taken up. £1 
per share has been called up, and £152: 103. has been received, leaving 


£3. 10s. in arrears. Morlgages and charges, nil. 
CONSOLIDATED SUPPLY CO. (LTD)—Ia the return to Jan. 14 capital is 


£50,000 in 25,000 ordinary and 25,000 preference shares of £1 each, of ` 


which 25,000 ordinary and 17,017 preference have been taken up. £1 
per share has been called up on 1,517 preferencs and £1,514. 103. has 
een paid, £2. 10s. remaining in arrears. £40,500 is considered as paid 
on 15,500 preferenceand 25,000ordinary. Mortgages and charges, £12,500. 
COSTA RICA ELECTRIC LIGHT & TRACTION CO. (LTD.)—Return to Jan. 2 
(filed Jan. 9) gives capital as £130,000 in £1 shares, all of which have 
been taken up. £7 has been received, and £129,993 isconsidered as 
paid. Mortgages and charges, £177,100. 
ELECTRIC CARRIAGE & STORAGE CO. (LTD.)—Return to Dec. 31 gives 
capital as £100 in £1 shares, of which seven have been taken up. £7 
bas been received. Mortgages and charges, nil. A. 


ELECTRIC LIGHT & POWER CO. OF JAPAN (LTD.)—Return to Jan. 14 
gives capital às £3,000 in £1 shares, of which seven have been taken up 
and paid for in full. Mortgages and charges, nil. 

ELECTRIC POWER DEVELOPMENT CO. (LTD.)—Return to Dec. 31 gives 
capital as £50,000 in 500 shares of £100 each, of which 462 have been 

en up. £85 per share has been called up and £39,195 has been 
received, leaving £75 in arrears. Mortgages and charges, nil. 

ELECTRIC SIGN & GENERAL ADVERTISING CO. (LTD.) —In return to 
Jan. 4 capital is £5,000 in £1 shares, of which 2,000 have been taken up. 
£1,000 has been received and £1,000 is considered as paid. Mortgages 
and charges, ni). | 
, ENGINEERING INSTRUMENTS (LTD.)—The capital in return to Dec. 14 
18.£50,000 in 37,500 ordinary and 12,500 deferred shares of £1 each, of 
which 15,000 ordinary and 12,500 deferred have been taken up. £1 per 
ater pee re up on the сау, апа £15,000 has been received. 

; efe shares are considered as fully paid. M 
5 y pai ortgages and 

HOBART ELECTRIO TRAMWAY OO. (LTD.)—The capital in return to 
Oct. 18 is £105,000 in £1 shares, of which 45,130 have been taken up. £1 
per share has been called up on 25,180 and £25,180 has been received. 
20,000 ghares are considered as fully paid. Mortgages and charges, £61,425. 

HYDERABAD ELECTRIC LIGHT & TRACTION CO. (LTD.)—The capital 
in return to Dec. 31 is £10,000 in £1 shares, of which 27 have been taken 
up. £27 has been received. Mortgages and charges nil. | 

LYNTON & LYNMOUTH ELECTRIC LIGHT CO. (LTD.)—In return to 
Jan. 3 capital is £8,000 in 1,000 preference and 7,000 ordinary shares of 
£1 each, of which 1,000 preference and 5,804 ordinary have been taken 
up. £2,904 has been received and £3,900 is considered as paid. Mort- 
gages and charges, nil. | 

PERTH ELECTRIC LIGHTING CO. (LTD.)—Return to Dec. 31 gi 
capital as £1,000 in £1 shares, of which seven have been са ‘ap: 
Nothing has been called up. Mortgages and charges, nil. 

PRIVATE WIRE AND TELEPHONE INSTALLATION CO. (LTD). —In return 
to Dec. 27 capital is £10,000 in £1 Shares, of which $907 have been taken 
up. #1 per share has been called up and paid on seven, and £8,800 ig 
considered as paid on the remainder. Mortgages and charges, £5,500. 
800% EBORALL & co. (LTD.) — Return to Dec. 31 gives capital as 

000 in 1,150 A and 850 B shares of £20 each, all of which have heen 


including uncalled capital. 


perty, present and future, except uncalled capital. 


taken up. £4 per share has been called up on the B and £3,400 has 
been received. £23,000 is considered as paid on the 1,150 A shares, 
Mortgages and charges nil, 


“X” ELECTRIC ACCUMULATOR OO. (LTD.)—The capital in return to 
Dec. 31 is £60,000 in £1 shares, of which 36,500 have been taken up. 
£10,000 has been received and £26,500 is considered as paid. Mort. 
'gages and charges, nil. | 

ZONE DYNAMO & MOTOR PATENTS CO. (LTD.)—In return to Jan. 5, 
capital is £2,700 in 1,800 preference and 900 ordinary shares of £1 each, 
of which 1,207 preference and 600 ordinary have been taken up. 53. per 
share has been called up on 1,200 preference and £1 per share on seven 
preference shares, and £307 has been received. 600 ordinary are con- 
sidered as fully paid. Mortgages and charges, nil. | 


MORTGAGES AND CHARGES. 


ENGINEERING INSTRUMENTS (LTD.)—Issue on Feb. 15 of £800 5 per 
cent. debentures, part of series created Nov. 30, 1906, to secure £5,000, 
charged on the company’s undertaking and property, present and future, 

No trustees. Previously issued of same 
series, £2,110. 

JOHN M. KAISER (LTD.)—A £100 5 per cent. debenture, dated Jan. 30, 
1907, charged on gom pany s undertaking and property, present and 
future, including uncalled oapital, has been registered. Holder, S. F. 
Wright. ' | 

LUMB ELECTRICAL BLEACHING CO. (LTD.) —Issue on Feb. 7 of £1,500 
6 per cent. second mortgage debentures, part of series created Jan. 18, 
1907, to secure £15,000, charged on the company's undertaking and Be 

No trustees. Pre- 
viously issued of same series, £11,725. 


D. SANTONI & CO. (1906) (LTD.)—Issue on Feb. 25 of a £1,000 6 per cent. 
debenture, part of series created Feb. 19, 1907, to secure £2,000, charged 
on the company’s business and other assets, present and future, including 
uncalled capital. Holders, Barclay & Co. No trustees. No previous 
issue of same series. e 

8T. AUSTELL & DISTRICT ELECTRIC LIGHTING & POWER 00. (LTD,)— 
Issue on Feb. 11 of £550 and on Feb. 12 of £100 5 per cent. debentures, 
part of series created June 1, 1904, to secure £2,000, charged on com. 
pany’s undertaking and property, present and future, including uncalled 
capital, No trustees. Previously issued of same series, £1,000. 


CITY NOTES. 
— — 


MEMORANDA (Marah 7).— Bank rate 5 per cent. (since Jan. 17, 1907. 
Price of silver 31,°,—81}4d. per ов. Consols 851 —86 for money, 891 —89] 
for account; 24 per cent. annuities 844—85. Consols Pay Day, 
April 4; Stocks and Shares Continuation Days, March 12 and 25; 
Ticket Days, March 13 and 26; Pay Days, March 14 apd 27; Mining 
Share Carry-over Day, March 11. 


ni 


BOURNEMOUTH & POOLE ELECTRICITY SUPPLY CO. (LTD)—The 
directors recommend a final dividend on the ordinary shares at the rate 
of 9 per cent. for the half-year ended Dec. 81, making 7 per cent. for the 
year, less tax. | 
BRITISH ALUMINIUM СО. (LTD.) — Mr. E. E. Sawyer has been appointed 
a director of this company. 

BRITISH INSULATED & HELSBY CABLES (LT D.).—A dividend of 4 per 
cent. is announced, making 8 per cent. for the year, in addition to a bonus 


of 2 percent. £22,000 has been placed to depreciation, £5,000 to deben- 


ture reduction, £8,500 to special reserve, £26,000 to patents and goodwill, 
and £36,000 is carried forward. 
DAVIS & TIMMINS (LTD.)—The directors recommend a dividend on 
the ordinary shares of 8 per cent. for 1906. 
‘DIRECT SPANISH TELEGRAPH CO. (LTD.) —The directors have decided 
to pay, in addition to the dividend at the rate of 10 per cent, per sp ms 
on the preference shares, a dividend at the rate of 4 P cent., tax "le 
on the ordinary shares, both for the half-year ended Dec. 31, pay 
April 2. gs 
ELECTRIC LANDAULET CO. (LTD.)—At the meeting last week В ри 
dend at the rate of 34 per cent. (tax free) was declared, making Р 
dent. for the year. " 
. MACKAY COMPANIES.—A regular quarterly dividend of 1 per en 
the preferred shares and a regular quarterly dividend of 1 „per The 
on the common shares in these companies will be paid on April 1. 
transfer books will be closed from March 18 to 30 inclusive. ciis 
MAY-OATWAY FIRE APPLIANCES (LTD.)—Mr. S. Barclay Hewa 
accepted the chairmanship of the company. ` T 
STOCK EXCHANGE NOTICES.—The Stock Exchange committee riy 
appointed March 21 a special settling-day in 40,841 £1 fully an Рае 
(10s.) pud ordinary shares of the London Electrobus Со, (Ltd.), 80 а 
granted quotations to $7,500,000 general consolidated first moe 
year 5 per cent. gold bonds of the Mexico Tramways Co. The 1 
have been asked to allow a further issue of £40,000 4$ per cent. 
ture stock of the Telephone Co. of Egypt (Ltd.) to be quoted. эл 
WESTERN ТЕГЕСЕ APH CO. (LTD.)—The directors have 1 : 
interim dividend (payable March 25) of 3s. per share (or at he The 
6 per cent. per annum (tax free) for the quarter ended Dec. 31 last. 


trangfer books will be closed from March 18 to 23 inclusive. 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFI 
RECEIPTS. | Е 
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ELECTRIC TRAMWAY AND RAILWAY TRAPTIO REORIPTS. 
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Textile Industries. 


B W ROBABLY no industry presents so much food for speculation as to its future as that given over 
to the production of cloth goods. The Lancashire and Yorkshire textile districts repre- 
sent a large slice of the manufactures of this country, and their records are such as afford 
little ground for misgivings as to their future. Lancashire spinners and weavers maintain their. 
lead against the world, and proudly regard their position as unassailable. Viewed in the light 
of all the facts, both past and present, we have reason to accept the statement of all textile authorities 
that the climate of Lancashire is peculiarly adapted to cotton spinning, and that no matter what artificial. 
‘methods are employed for humidifying the air within a mill, the same yarn cannot be spun in that mill as 
would be run off in the County Palatine. But what of the future? It must not be forgotten that our textile 
industries have been nurtured and reared under the grimy care of steam; that coal and the steam engine 
. employed direct in the mill are mainly responsible for present production, and that hundreds of these 
factories are crowded together in both large and small towns. Now that elects driving has come on the 
scene the situation assumes a different aspect entirely. | 
The question, then, naturally arises, What may the future for the textile јада possibl y hold under the 
‘dominance of electric power rather than that of steam.” Before replying we may briefly catalogue the legacies | 
of steam. The most prominent of these are crowded factory areas, many chimneys and much smoke, variable 
. quality of product, wasteful transmission, and last, but by no means least, a dull, sooty atmosphere always 
J "2 heavily charged with moisture. The "dwellings" of the operatives, also, are located amidst unhealthy 
surroundings. Of course, electric power reverses practically every one of these disadvantages, and its list of 
„benefits may be swollen by such items as increased production, quieter mills, better lighted rooms and 
healthier operatives. 

The future of textiles, as ШАШУ бй] 80 up in the mind of the steam engineer, must of neces- 
sity be quite a contrast to that drawn from the imagination of the electrical engineer. The deductions of the 
former will ultimately lead him to some consideration of electric power; the latter will get farther and farther 
away from steam, though, more important still, the electric power engineer will have the use of much smaller 
and more directly applied power agents in view. At this point in his journey into the future he must leave 
steam behind him. Once committed to the electric drive, the textile industry would abjure everything else 
and a new phase of progression would be entered upon. If the two great contrasting features of steam and 
electricity are kept prominently in mind—namely, concentration in the one and decentralisation in the other 
—it will be the easier conceived as to how great an extent the future favours the adoption of electric power. 
We may expect that mills will not be huddled together to secure advantages of proximity to a coal pit; that 
steam raising plant and engines will be confined to a central generating station; and that, because of the 
increased production ‘possible with the motor drive, the number of mills will be a minimum instead of a 
maximum. 

The electrical engineer must also have his doubts about the special atmosphere of a Laricashire rendered 
providentially humid to allow cotton to be spun there and at practically no other spot on the earth's surface. 
He naturally suspecta the thousands of mill chimneys and connects their. constantly pouring smoke with the 
frequently pouring rain, But the future—his future— with concentrated power generation and transmission, 
will remove this probably artificial “ rain-maker," and restore both town and country to their natural normal 
from a persistent abnormal. Sheer conceit no doubt, it may be urged, but still he is entitled to cogitate thus, 
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MOTOR GENERATOR SET. 


imagination even takes him to the time when hydro-electric 
power transmitted to the cotton fields, within or without 


the Empire (it is a mere detail to him which), will be applied 


to pick and transport the cotton and pass it, in mills on 
the spot, through the many stages of treatment it now 
undergoes in sooty Lancashire. And why not! Wherefore 
are we troubled to bring bales from the four corners of 
the earth to this insignificant little island of ours, to take 
them back again as manufactured articles to the countries 
whence they came? Conceit indeed! Cotton in Egypt, coal 
in Lancashire. What a contrast! Yet we are told to believe 
the one is essential to the other, while the hoary Nile laughs at 
us. Mr. Mill Engineer, the future calls you from the coal pit 
and the smoke stack to the watered desert and: the plains in 
sight of the snow-clad peaks. Your mills can supply a waiting 
Empire with cloth and yarn from centres where the chimney 
pives place to the waterfall, and the smutty cottages of your 
workers become homes of comfort and delight. 

“It will never come," you вау. “ Мау be, may be not, but 
already you have accepted the services of electricity, and 


posterity will hold you responsible for the result. You may 


have your doubts, but the electrical engineer has none. He 
sees the change in sight. When your atmosphere has cleared 
a little and there are fewer chimneys around, you will see it too. 


farae Gas Engines. 


HE eyes of the great captains of industry are now turned 
on the large gas engine as a means of providing cheap 
power in centres given over to steel and iron produc- 


tion. Power gas has from time to time been discussed in its 


relation to industry and valuable data are available to-day on . 
the subject of its transmission from the pit’s mouth to points : 


at which it may be transformed, via the electric generator, to 


a more easily distributed form of energy. The results of this 
investigation of the problem must tend to further its ultimate : 


solution, and as the evidence comparing the cost with that of 


other methods is accumulated, the prospects of practical steps: the former are taken by the jacket. 


being taken will become much brighter. Undoubtedly the 
problem becomes infinitely more fascinating in its association 
with electric power. The remarkable economies of the gas 
engine, and the blast furnace type especially, naturally attract 
the attention of the engineer and, in conjunction with dynamo- 
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LIQUID RESISTANCE. 


electric machinery, a future for the combination may safely 
be predicted. y 4 


The formulation of elaborate schemes for gas-electric power 
transmission is not a thing to be deplored, though greater 
satisfaction is to be derived from an examination into the work 
now being done to make the consummation of such schemes 
possible, and in the near future. Interest will, therefore, 
probably attach to the details we give below of a type of large 
gas engine being installed in this country, and of some figures 
as to operating costs, furnished by the Key Engineering Co. 
(Ltd ), who are exploiting the Ehrhardt & Sehmer gas engine. 
As a preliminary we may give a comparison between the 
respective efficiencies of the steam and gas engine, which we 


take from a pamphlet issued by the company in question. 


One ton of similar coal in 
good modern steam boiler pro- 
duces 8 Ib. of steam per pound 
of coal, $c, one ton 00 
= 2,240 x 81b. steam. 


One ton of coal of calorific 
value of 12,000 B.T.U. per pound 
produces 140,000 cubic ft. of gas 
of calorific value of 140 B.T.U. 
per foot, te, one ton coal 
= 140,000 x 140 B. T. U. 


Good modern gas engine con- Modern steam engine con 


sumes, say, 1810. steam per 
brake horse-power per hour. 
Therefore, one ton coal pro 
duces (2,240 x 8)--18. 
= 1,880 B. H. P.-hours. 


horse-power per hour. 


Therefore, one ton coal pro- 
duces (140,000 x 140) +-9,000. 
=2,177 B.H,P.-hours. 


The Ehrhardt & Sehmer engines operate on the four-cycle 
double-acting principle, the complete cycle taking place on 
each side of the piston, giving an explosion every revolution 
with a single cylinder engine, or every stroke with two 
cylinders, arranged either in tandem or twin. 

An advantage derived with cylinders in tandem is that the 
unexploded gases form a cushion to the inertia of the moving 
parts ; on the other hand, with twin cylinders one cylinder can 


be easily disconnected in case of necessity, which is a matter of 
considerable trouble in the case of a tandem engine. 
type recommended for large powers is the twin tandem or 


e 


four-cylinder two-crank tandem, where, by setting the cranks 
at 90 deg., four explosions per revolution can be obtained. 


The cylinder walls and water jacket in these engines are 
stresses ОП 


The water-cooling space 
: | | ccessl- 
is also very large, and care has. been taken to ensure à 


‚ bility. to all parts for cleaning and inspection. The duel 
covers are identical back and front, and a5 the diame 


: . h 
the distance piece, frame and back guide are larger than the 


Hanges of the covers, these can be moved along the piston rod, 


[ 
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Ehrhardt & Sehmer 1,650 H.P. Tandem Gas Engine coupled direct to Alternator. . 


thus allowing easy inspection or the removal of the piston at 
either end of the cylinder. 


The piston is made as light as possible, and is fitted with 
self-expanding cast-iron rings. Both piston aud piston rod are 
internally water-cooled, water being introduced through a fit- 
ting in one of the slide blocks. This method of cooling has 
been found efficient, and during protracted running it is 
unnecessary to adjust the glands fitted to the water-circulating 
pipes. 

The valve gear consists of a separate mixing valve for each 
end of the cylinder situated on top, and operated by an eccen- 
tric on the half-time shaft, for regulating the proportions of gas 
and air, the amount of tho latter always remaining constant. 
The cut-off for the admission of gas is operated by the 
governor in such a way that it is varied according to the load 
of the engine. The exhaust valve is water-cooled, and is 
operated by the same cam as the inlet valve, being situated 
diametrically opposite it on the under side of the cylinder. 

The principal parts, such as main bearings, &c., are supplied 
with oil under pressure, the pressure and consequently the 
quantity being easily adjusted. The used oil is collected, 
cleaned and returned to the oil pump, which is driven off the 
cam shaft. 


Besides the cooling of the piston and the piston rod, all 
other parts exposed to a high temperature are water-cooled. 
Thus the cylinder covers, glands, exhaust valve casings and 


EGGERS 


linings to the casings, and even the exhaust valves themselves 
are water-cooled. Usually a head of from 30 ft. to 40 ft. is 
sufficient for this purpose, but if this head is not available a 
pump is fitted. The piston, however, requires cooling water 
at about 50 Ib. pressure, according to the size and number of 
revolutions of the engine, to obtain which a pump is usually 
installed, driven off the outside end of the crankshaft. 

To start the engine, compressed air is admitted to one end 
of the cylinder through a special valve operated off the cam 
shaft, the other end receiving gas in the usual way. A motor- 
driven air compressor is installed to obtain the supply of 
compressed air. | | 

Partieulars of the operation of an installation of three 
650 H.P. twin tandem engines driving alternators direct and 
arranged for parallel running have been supplied. It is esti- 
mated that the total capital cost of the installation of these 
three engines has been as follows :— 

Engine houses E ESSA ERR EXER UE £3,600 

Foundation for engines T 
Gas cleaning plant (suitable for three tofiveengines) 1 250 
Water tank and gas holder (suitable for six engines) 1, 450 


Three 650 H.P. gas engines . 9,750 
Electrical equipment, consisting of three generators, Е 
switchboard, cables, &с.................................. 4,500 


Sundry items, including erection of plant, pipe 


work, starting compressor, travelling crane, &c. 8, 400 


STG 


626,150 


IN STOCK. 


(For testing insulation Resistanoes.) 


Apply to the Makers: 
EVERSHED & VIGNOLES, LT O., 
Aeton Lane Works, 
CHISWIOK, W. 


Telegrams: Dorothea, London. Tilephore : 221 Han me: smith 
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The first 650 kw. set has been running for 
twelve months practically without stopping 
beyond an occasional shut-down for cleaning 
valves and examining working parts. During a considerable 
portion of this period the running costs were carefully 
checked and the following estimate prepared of the annual 
running costs of the complete installation :— 


Running 
Costs. 


Depreciation of gas engines, 10 per cent. on £9,750 £285 
* on dynamos, &c., 6 per cent. on £4,500 975 

3 on buildings, cleaning plant, gas holder, 

&e., 8 per cent. on £9,500............... 

Interest, 34 per cent. on £25,150 ......... VS ERO Eae 
Attendance—one man per day and night per engine 
Lubricating oil 
Water consumption, being the actual loss of cooling 
water through evaporation, estimated at 5d. per 
1,000 gallons . . . . 
Waste and engine room stores 
Repairs and maintenance 


270 
880 
550 


£3,583 

The annual output is estimated to be 7,500,000 kw.-hours. 
This is equivalent to a load factor of 65 per cent. upon the 
total plant installed. Upon the above output the total cost 
per kilowatt-hours generated equals 0:115d. 

The above figures have been supplied by the Key Engineer- 
ing Co. (Ltd.), 4, Queen Victoria-street, London, E.C., who 
also state that some of the items have been underestimated. 
Repairs, for instance, appear too low for an installation of this 
size. This is probably due to the engine design and the 


Electric Power in Printing. 


HERE is probably no one trade in this country which has 
"n been so completely captivated by the electric motor or 
in which it is already so extensively used as that of 
printing, and especially the letterpress branch of that industry 
The numerous and some of them large installation of electric 
motors in printing establishments at the present time make it 
difficult to understand how, under the working conditions as 
to room and sanitation, printing was at 
one time conducted by the gas or steam 
engine. The majority of the world's great 
daily newspapers are now reeled off from elec- 
trically-driven presses at very high rates of 
speed. The greater availability of electrical 
energy has brought the electric motor within 
the reach of the smallest printer, and in all 
large cities where electrical service is given 
many of even the smallest printing offices drive 
their machine or machines by electric motors. 
The advent of the almost silent electric motor 
has solved problems for the printer in a small 
way in a manner which makes his business a 
pleasure, when before it was, often, pandemonium. 
The modern printing press 
requires for its operation a 
power agent which is (1) 
flexible, (2) reliable, (3) regular in movement, 
(4) efficient, (5) economical, (6) very easy to 
instal, and (7) portable. The latter point (7) is 
not quite so fully realised at the moment as it 
will soon become. The majority of printing 
houses have hitherto employed gas and steam 
engines (especially gas) for driving their 
machines and auxiliary plant. In the case of the 


E 
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workmanship put into its construction. A fairer estimate of 
this cost for such an installation would be £350. 

Again, in the matter of attendance, it would certainly be 
necessary in this country to allow for a plant working 24 
hours a day, and in three eight-hour shifts. The estimate for 
attendance would, therefore, be as follows :— 


Per shift—1 Switchboard attendant at 208. ......... £52 
1 Driver at 35 Z. 91 
9 Drivers at 25 . 130 
£27 
Multiplied by 3 for three shifts . nee ‚ £819 


These corrections bring the total running costs to £3,583 
+ 100 + 269 := £3,952, making the total running cost, including 
interest and depreciation, but exclusive of fuel, 0:1265d. 
per unit. 

No value is attached to the gas consumption, as this is a 
by-product from the coke ovens, which was previously wasted. 

To compare the above figures with an installation having 
to manufacture its own gas from coal costing 18. 6d. per ton, 
the figure given by Mr. Esson in his recent presidential address 
before the Civil and Mechanical Eugineering Society in October 
last may be taken, in which he estimates the total cost of 
producer gas, making no allowance for ammonia recovery, to 
be 0:057d. per brake horse-power-hour when working on a 
50 per cent. load factor, or say 0:077d. per kilowatt-hour. À 
small gas installation working on a 60 per cent. power factor 
may then generate electricity at a total cost of 0:1265d. + 0°765d. 
—0:2030d. per unit generated. | 


steam engine, a wasteful boiler апа steam pipes are needed, 
and to secure economy the drive must be taken from a single 
large engine. To some extent this applies to gas engines. 
With these power agents shafting and belts have been а neces 
sity, in many cases we have seen of a peculiarly intricate and 
wasteful character. A separate engine room is required when 
the unit is a large one, and from this the entire equipment of 


м 
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Motor Driving High-speed Wharfedale Printing Machine. 


— 
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Motor Driving Small Platen. 


printing machines has been driven through the medium of the 


belts, cross-belts and overhead or underfloor shafting. . 

The testimony of time and varied experience is all against 
this method of operation. For years past printing houses have 
laboured under the “greatest conceivable disadvantages in the 
driving of their machines, Improvements in the printing press 
have exceeded at an exceedingly rapid rate, but until the ad- 
vent of the electric motor considerable difficulty was experi- 
enced in making the most of these improvements, especially 
from the economical point of view. 

The present tendency in engineering is to obtain rotary 
motion direct, without the aid of reciprocating aljunets. The 
steam turbine, which is a purely rotative engine, is rapidly 
displacing the older forms of steam engines, in which cylinders, 
cranks, pistons and flywheels have been employed. The main 
justification for this is the increased simplicity obtained in the 
engine itself. 

The most important feature of the electric 
T Motor: motor and one which specially commends 
Ае itself to printers is the ease with which any 
desired size of motor can be built to meet the needs of the 
drive of any particular machine, If the approximate amount 
of power needed to drive, say, a large Wharfedale machine is 
known, the electric motor can be at once obtained and can be 
attached to the press for the purpose of driving it direct and 
solely. The starting devices are attached to the machine and 
the press becomes at once a complete piece of printing meclia- 
nism, self-contained in every respect. Most printing machines 
are operated at varying times and under varying conditions of 
load. They are, in fact, in most houses operated independently 
of each other, and for this reason they can be separately 
driven under most efficient and economical conditions. 

When shafting has been employed for driving a number of 
machines from a single engine, if only one press has been in 
operation losses, which are estimated at up to 30 to 50 per 
cent., have been continually going on in the shafting itself. A 
plant of this kind can only operate efficiently when all the 
machines are running at one time. The printer has to make 
allowances for this in putting his formes on, and this occasions 
both delay and inconvenience in the conduct of the business. 
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The use of the electric motor permits of an accurate sub- 
division of the power required amongst the machines driven, 
thereby reducing waste and facilitating the economical running 
of the plant, whether largo or small, scattered or concentrated. 
The methods of applying electric moturs 
5 to the driving of printing machines varies 
with circumstances. The ideal arrangement 
is undoubtedly a separate motor for each machine, even down 
to the very smallest; but this cannot always -be followed. 
Frequently the modorate-sized motor is fixed either to the 
floor, wall or ceiling, and drives a short length of shafting by 
belt, the line of shafting serving a group, say, of small Wharfe. 
dale platens, small guillotines, stitchers, type-setting machines 
and other small units, each with a different load at certain 
stages of their travel. With such large machines as rotary 
presses, perfecting and one-sider, flat-bed presses, big guillo- 
tines, motors sufficiently large to drive each machine inde- 
pendently are usually adopted. In such cases the motor 
usually drives direct, either through a raw. hide, pressed 
paper or steel pinion. All of these have been found to give 
satisfaction in practice, and they will generally run with a 
minimum of noise. 
Where individual motors are used about 
Power Distri- a printery all overhead and underfloor shaft. 
bution. : : : у 
ing cannot usually be dispensed with. The 
motors are supplied with electrical energy from a system of 
insulating cables run in steel tubes, either on the walls or 
ceilings or under the floor. There is practically no loss in the 
transmission of energy through these conductors, and power is 
only used when the motors are in operation. Great economy 
in this respect is effected during the period of “ making 
ready,” a point which the thinking printer fully appreciates. 
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Motor-Driven Monotype Machine. 


The supply of electric power is, in fact, always available in the 
same way as water—an analogy which exactly fits the case so 
far as the printer is concerned. Only when the tap is turned 


is water drawn from the pipes, and only when the motors are - 


running is energy supplied by the cables. The steel tubing 
protects the cable from injury, and there is по risk of fire when 
the installation is properly carried out. 

The starting and stopping of an electric 
motor is effected from a simple starting box» 
from which a handle projects. Movement of 
this handle in a definite direction causes the motor to run up 


Controlling 
Devices. 


to speed gradually, and while the motor is running the starter 


handle remains in the starting position. Should it be stopped 
from any cause, or the supply of energy fail, the handle is 
released and at once returns to the off position, thereby pro- 
tecting the motor from damage. Simple devices are also fitted 
for increasing and decreasing the speed of the motor as may be 
required. These do not involve any additional attachment to 
the motor itself, and they are brought into operation by the 
simple movement of a lever. 

Considered from all points of view, the 
electric driving of printing machinery is desir- 
able in the interests of economy, efficiency, 
speed and regularity, Existing machines can be adapted for 
the electrical drive without modification. In small houses a 
gas engine can be replaced by a single motor and frequently 
at very short notice. The fact that many hundreds of printiug 
houses are now fitted with electrical equipment should dis- 
pense with auy doubts existing as to the absolute value to the 
printer of the electric system. Where troubles are regularly 
experienced with other forms of driving, the afflicted printer 
may well turn to the electrical method with confidence. With 
electrical power on “tap” in almost every town there is really 


no excuse for printing machinery being driven by any other 
than electrical means. 


General 
Conclusions. 
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Electricity and Flour Treatment 


N the majority of the world’s industries in which electrical 
energy has come to play a prominent part it is mainly 
requisitioned for the operation of motors to drive machi- 

nery. The occasions for its direct utilisation to produce 
molecular changes in raw materials and food products are also 
on the increase, and investigation in this field, combined with 
practical experience, is extending the already long list of 
duties entrusted to electric power. The enterprising miller, 
for instance, has installed the most modern types of machinery 
for the efficient and rapid production of a high quality flour, 
and his results amply justify his action in thus embracing the 
advantages of recent practice. If he has been guided by the 
signs of the times all his perfected machinery will be driven by 
electric power from motors distributed judiciously about the 
mill. An external source of electrical energy is now generally 
available in great industrial centres, and from this the motive- 
power equipment can obtain its зарру. | 

There are, however, other means of utilising this supply 
than for the operation of electric motors. Electricity is applic- 
able through the agency of suitable apparatus to the bleaching 
or “ ageing ” of flour. The process generally may be said to 
consist of treating flour with some oxidising gaseous agent to 
whiten it. Further advantage is obtained if partial sterilisation 
ensues as a result of the process. | 

The oxidising agents at present used are (1) ozone, (3) oxides 
of nitrogen, (3) chlorine. 

The action of these gases may be compared as follows — 
Ozone will impart a beautiful white tint to the flour, will par- 
tially sterilise it and will considerably improve the volume = 
appearance of the loaf. If largely used, however, it is liable 
to be occluded in the flour and the peculiar odour of gas be 
detected. No harm is done by over-treatment, and the only 
objection to it is the smell of the ozone in the flour. ii 

Oxides of nitrogen will bleach fiour to a certain extent, p 
beyond this they give the flour a grey or yellow colour, an 
nitric acid is produced. Over-treatment by these gases 18 а 
more serious matter, as it results in the complete destruction of 
the gluten in the flour. This is immediately apparent in 
loaf, which, when baked, is small, brown and poor, and smells 
somewhat like linoleum. 

Chlorine whitens the flour, but with over- treatment also 
shows signs of destroying the gluten. 

With pure and ozide ot nitrogen, which аге. to som? 
extent mutually destructive, a combination may be effect | 
with good results. The Ozonized Oxygen Co. makes use 0 
ozone with a small proportion of oxides of nitrogen to obtain 
a maximum effect on the flour with no ozone smell and no 
nitric acid. This, we are informed, is the only d 
which this combination is used, all the patents being controlle 
by the company. The amount of oxides of nitrogen се 
is very small, less than one-tenth of that required id 1 5 
processes. The action seems to be oxidation of the 0 г вы 
matter іп the flour, depending upon catalytic action uns 
the ozone and the oxides of nitrogen in the presence of flour. 
The gas is always in a state of ionisation. 

The bleaching of flour by the action of рите ozone eee 
frequently questioned, but we understand tha t tests E um 
at the Manchester School of Technology showed t E sd 
absolutely free from all traces of oxides of nit rogen WI 
flour rapidly. | 

Тһе 9 РЕ employed 18 self-contained in а compie c 
plate case, and comprises an alternator, trans panas nin 
board, ozoniser and sparking device. The objecto 
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ratus is the production of a bleaching and sterilising gas, 
which is formed solely by electrical action upon pure atmo- 
spheric air. In addition to the electrical plant mentioned, a 
small blower is needed for supplying the necessary air current, 
and some simple worms in which the flour may be treated by 
coming in contact with this modified air. | 

The action of the process is as follows: Pure air (cleared 
from all dust particles by passage through a filter) is supplied 
by the blower to the ozoniser, where it becomes ozonised, and 
thus also sterilised. This ozonised air then passes on to the 
sparking chamber (seen in the illustration across the middle 
of the switchboard), where it becomes, in part, slightly 
modified before passing through the valve-flange seen at the 
left-hand of the case. From this flange the air is conducted 
direct to the worms, which may, however, be plated at any 
distance from the steel case. This fact constitutes one advan- 
tage of the system, as in a mill crowded for space the steel- 


Complete Electrícal Equipment for Flour 
‘Treatment. 
The alternator is belt-driven from the pulley 
extending through the case. 


plate case might be placed wherever room could be found for 
for it, whilst the worms were kept in the best available position 
in relation to the packers. 

The regulation of the electrical action is easily effected. 
Upon the front of the switchboard are two dials, ammeter and 
voltmeter respectively, while below them are two controlling 
handles. The degree of electrification to which the current of 
air is subjected can be adjusted to a nicety by turning these 
handles, and the result is clearly shown upon the dials. 

Usually low grades of flour require more treatment than 
patents. Adjustment for this can be obtained at the cocks on 
the worms. Often, more gas can be obtaiued from the appa- 
ratus than is actually required, and the surplus may be turned 
into the bran spouts to partially sterilise this and improve it’s 
keeping properties. A waste cock is provided for such a pur- 
pose, and to admit of the quantity of air going through the 
apparatus being kept about constant. 

tenerally, it is more economical {о regulate upon the 
switchboard than at the worm-cocks. The amount of power 
required is very small. 20 sacks of flour per hour are often 
treated with an expenditure of electrical energy not exceeding 
14 H. p. 
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The above facts indicate roughly the chief characteristies of 
this new process, and the following summary epitomises tho 
claims made for it by the company exploiting the patents :— 

1. The entire electrical apparatus is contained in a steel. 
plate case, an arrangement accepted by all the fire offices with- 
out increase of premium. 

9. The whole plant occupies a minimum of floor space. 

3. The bleaching gas is produced solely by the continuous 
action of quite gentle electrical discharges upon filtered 
atmospheric air; and the process is therefore clean, wholesome 
and free from all objectionable features. 

4. Any desired degree of treatment can be given to the 
flour, from the mildest to the most extreme, and the intensity 
of the treatment can be altered at will by the turning of a 
handle to suit different qualities of flour or varying require- 
ments of the market. 

5. There is no danger to be apprehended from nitric acid 
produced in the flour, as is the case with almost all other 
processes. 

6. When the degree of treatment has been once fixed, it 
remains absolutely constant until it is desired to alter it, and 
the whole process is under perfect control. 

7. The heaviest bleach called for by the requirements of 
the English market can be given without risk of imparting à 
bluish tinge to the flour, or in any way spoiling the bloom or 
baking qualities. 

8. There is practically no wear and tear, and the cost of 
upkeep is therefore practically nil. | 

9. Even the maximum effect is obtained at an extremely 
slight expenditure of power. 

In addition to the above, 1t 
petter results than any other on 


is claimed that this process gives 
low-grade flours. 
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Che Electric Driving of Newspaper Presses. 


орегайп г: large newspaper presses by electric power 

have been solved now for many years. The control of 
the motors has also been satisfactorily accomplished and the 
most exacting requirements of the printer can now be ade- 
quately and efficiently complied with by the electric power 
engineer. The bulk of our great morning and evening news- 
papers is produced from electrically-driven printing presses, 
and no better argument than this can be put forward in 
support of the claim of the electric drive against all other 
methods of power operation. The regularity in running 
necessary to the production of high-class work is only readily 
realisable when electric motors are applied for the operation of 
individual printing machines. 


T mechanical difficulties presented by the problem of 


feeding through of the paper and adjustment of the rollers, 
&c., can only be carried out when the press is running at an 
exceedingly slow rate. 

Several devices have been used for effecting this control, 
such as series and shunt regulation on the main motor and the 
use of motor-generators. Perhaps the best results have been 
obtained by the use of two motors arranged as shown in the 
illustration on this page. 

This shows one of two sets of motors which have lately 
been supplied by Messrs. Crompton & Co., of Chelmsford 
and London, and installed in conjunction with the Kohler 
system of control, for the Statesman and Friend of India, two 
newspapers whieh are printed and published in Calcutta. For 
each printing press there are two motors, the main motor rated 


CROMPTON “© 


CHELMSEOR) 


Crompton Two-Motor Power Unit for Large Newspaper Presses. 


There are, of course, many excellent newspapers printed by 
the aid of steam, but the testimony of experience is all against 
this form of driving. Where electrical energy is readily avail- 
able it undoubtedly pays to displace steam plant by electric 
power. If this supply is not on hand and the printing works 
are large enough to merit it, independent generating plant 
should be put down to produce the electric power required. 

The requirements of a newspaper printing press in the 
matter of speed are both varied and exacting. It must be 
possible to “inch” the machine round for corrections and 
adjustments, and also to turn it at speeds which may be an 
eighth, a quarter, or a half of the running rate. In fact, the 
eléctrical engineer must provide for any speed from one revo- 
lution per minute to the fastest requirement of the particu'ar 
machine, 

The actual printing of the paper after the machine has been 
set up and adjusted must be done at the fastest speed at which 
the machine is capable of running; on the other hand, the 


at 30 B. H. p., coupled directly to the press, and used for driving 
it at its full speed, and the 5 B.H.P. motor, which drives the 
main shaft of the press through a set of worm gearing having 
a ratio of about 40 to 1, and which drives the press at а corre: 
spondingly reduced speed to enable the paper to be fed through 
and adjustments to be made. | | 

The worm wheel is mounted on the main shaft with а free- 
wheel device, so that when the main motor is switched оп, 2 
the speed of this shaft becomes greater than it would p^ 
driven by the small motor, the shaft disengages itself from is 
worm wheel, and runs independently of it, after which the 
small motor can of course be shut down. | i 

Besides allowing for the speed regulation, this а 
greatly assists in the starting up of the press, and reduces s 
rush of current from the mains. The press 18 started by ie 
small motor, and when it has obtained the highest spead pots 3 
with the small motor, the large one is thrown in and the spee 
brought up to the full without shock to either motor or gearing. 
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NTINUOUS CURRENT 
MOTORS. 
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CROMPTON 125 H.P. MOTOR (PROTECTED TYPE). 
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These Machines are manufactured in 14 Standard Sizes, ranging from 2 B. Н.Р, to 
125 B. H. P., and can be supplied in four different types, viz.: '' Protected, Semi- 
Enclosed, ө Dust-Proof," and ‘ Totally Enclosed.” They are designed to give their 
full output continuously without injurious heating or sparking, and will withstand 
very heavy overloads, thus being particularly suitable for electric cranes and other 
intermittent work. 

For specially high speeds or large speed variations the field magnets can be 
fitted with auxiliary poles. 1 | 
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Dotes on Enclosed Fuses. 


E are commonly cautioned against jumping at con- 
clusions” and “judging by appearances,” but the 
first is generally the most natural consequence of the 

second. Especially are we disposed and almost compelled to 
formulate an opinion upon outward appearances, and this 
applies as much to electrical accessories as to the ordinary 
things of life. An enclosed fuse, for instance, is judged by 
appearances, and we jump to the conclusion that the protecting 
wire by being enclosed will give no other sign of its presence 
under operating conditions than it may legitimately do on the 
indicator provided for the purpose. But appearances are decep- 
tive, as the wiseacres would tell us in their suggestions for 


lio Special Fuse 
Filling 


Glass Capsule ^ D 
containing Liquid Section at A B. 


Fig. 1,—Szction through Koolark Fuse. 


caution. This is certainly so with the cartridge fuse. It 
begets a degree of confidence best expressed by the almost 
affectionate proximity of the unsuspecting to heavy fuses on 
switchboards backed by large amounts of power. Open strip on 
similar boards would be as carefully shunned. ‘The enclosed 
fuse quite dispels all thought of danger, and its comparative 
adequacy under normal loads has encouraged this idea of 
complete safety, Yet such a type of fuse, unless properly 
designed, will burst asunder on a heavy “short” and do con- 
siderable damage. On heavy power circuits failure of this 
kind might lead to a disastrous conflagration, aud records 
could be found of fires traceable to this cause. 
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Cooling is the real secret of the success of an enclosed fuse. 
Contact of the proluets of the arc with many small surfaces 
at a considerably lower temperature will produce satisfactory 
cooling when moderate temperatures are reached. The enclosed 
fuse is accordingly surrounded by what is known asa “ filling," 
of coarsely divided material, to give this cooling effect. A 
short circuit will, however, create enormously high tempera 
tures and very high pressure within tho fibre tube containing 
the “filling,” and if cooling is not effected rapidly the material 
will not resist the heat and strain. Provision must accordingly 
be made against this tendency to disaster on short circuits. 

Mr. E. B. Schattner, of the Electrical Apparatus Co., Caxton 
House, London, S. W., has embodied the results of considerable 
experience with the General Electric Co., of Schenectady, in the 
designing and development of enclosed fuses, in a type of fuse 
in which the cooling of the arc is effectively carried out under 
short-circuit conditions. The fuse is known as the “ Koolark,” 
and in appearance it resembles an ordinary cartridgo pattern 
fuse. From the section shown in Fig. 1 it will be seen that, 
in addition to the usual “ filling” around the fusible strip, 
there is a glass capsule containing a special liquid. For normal 
overloads the are is damped by the filling in the 
A, N ordinary way. A heavy short-circuit will raise the 
A Je) pressure and temperature sufficiently to break and 
S57 melt the capsule and cause the liquid to rapidly 
Section permeate the filling and condense the imprisoned 
at C.D. : f i. ‘ 

gases, Weare informed that this principle (which 

is fully protected by patent) has proved efficient in 

practice in cooling the are within safe limits, thereby 
maintaining the container intact. It is interesting to note 
that certain metals frequently used in enclosed fuses, such as 
aluminium, combine with the filling when submitted to a 
limited load “short,” with the result of making the whole fuse 
interior a solid conductor of the Nernst type, thus re-estab- 
lishing the “short” after about 30 seconds. 

The protecting device in this case becomes a positive danger 
to the apparatus in circuit, as the conditions causing the break- 
down of the fuse, instead of being immediately removed, are 
maintained in an even more aggravated form. With the 
* Koolark” fuse we understand this silicating of the filling 1з 
not possible under the most severe rushes of cnrrent, as the 


General View of * Koolark/" Fuse. 


The pressure and heat generated and the complete and 
sudden volatilisation of the fuse metal are produced as much 
in the enclosed fuse as in the open type, though they are not 
generally apparent. But they require dealing with in a way 
which will consistently fulfil all the objects of the enclosure 
An exposed fuse will slowly melt and open the circuit with a 
quiet “ phit” and a slight spark when the current gradually 
rises above the normal capacity of the circuit. A magnetic 
field would be needed to safely disperse the arc at the same 
fusc if it were operated under short-circuit. Similarly, the 
totally-enclosed fuse will protect a circuit when the load dealt 
with exceeds the normal rating by a definite amount, but it 
will fail utterly if called upon to cope with a “bumping " short. 

A good enclosed fuse must, in the face of these facts, be 
designed for short-circuit conditions. Obviously, if it embodies 
à principle which in practice will be a guarantee against failure 


under abnormal loads, it may be relied upon for anything below 
the abnormal. 


device has been satisfactorily tested on cireuits at 600 volts on 
short-circuit within high capacity plant on the line. The fuse is 
manufactured in standard sizes for the voltages in common ч 
and for any required capacity. End terminals are also supplies 
to suit the many different requirements of British practice. 

From particulars we have been able to gather, the same 
facilities for testing enclosed fuses are not available in this 
country as are afforded in the United States. A few years 
ago the whole question of standards was carefu'ly gone n 
and not only were definite sizes and ratings put into use, bu 
standard terminals were also adopted. Previous to this, ae 
ever, the design of the fuse was thoroughly overhauled, an | 
form was selected, from many hundreds of tests, which ho 
resisted the treatment applied. Most important tests te 
conducted on the actual circuits of the Niagara Falls Power U0: 
and the New York elevated lines so as to reproduce the s 
ditions of practice with which works tests are generally una 
to comply. 
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Commercial Development of 
Central Stations 


N these days of mechanical multiplication, more especially 
of printed matter, it is not extraordinary to find that there 
exist business houses which specialises in type-printed 

letters. By these we mean imitation type-written communica. 
tions actually reproduced from a machine and 

Tgpe-printed filled in with the name and address of the 
Бенг recipient, and signed by the sender, in a 

manner which almost defies detection or distinction from the 
hand-written specimen. The development of this branch of 
printing is attributable to the increase in the amount of 
busines now done by mail Letters for directing initial 
attention to some marketable article are generally couched 
in stereotyped terms and when press-printed, as dis- 
tinct from machine-written, can be produced at a much 
cheaper rate. If the names and addresses are filled in on 
the typewriter, however, the ribbon colour will not always 
match the printing, and the letter appears what it really is, a 
printed circular, and not over good at that. In this form it is 
considered—and we think rightly—to lose its force of appeal ; 
so to give all the evidences of a specially-written letter the 
arts and wiles of the printer have been requisitioned. 

The results are, in many cases, eminently satisfactory, and 
the departure is of interest to station engineers because it 
affords a cheap yet effective means of directing attention to the 
electric service among householders and tradespeople. Some 
householders particularly are apt to feel flattere 1 when they 
receive an official-looking typed letter addressed exclusively 
to themselves without the stamp of the “ ог occupier " docu- 
ments which co often cover the front door mat or jamb open 
the letter box. The writing of the letters is another important 
matter, and if the wording is not cautiously and carefully put 
the missive will fail of its object. 

We met a man recently who carried a speci- 
men of the article he was selling in his pocket, 
and it was a ton and a half jack. Not a jack 
of that weight, of course, but a useful form of lifting device 
having that particular capacity. Nothing could have been more 
convincing than the manner in which he confronted a prospec- 
tive purchaser with the little tool and emphasised its good 
points with the assistance of the modelled article in question. 
Now a “live” salesman will exercise great ingenuity in making 
up an attractive sample of the goods he is “ pushing," if there 


Advantages 
of Models. 


FOR 


ELECTRIC LIGHTING, TRACTION, 


HOUSE-WIRING, &c. 
APH WORKS COMPANY, Ltd., 


TRANSMISSION, 
TELEGRAPHY, 


NDON WALL, LONDON, E.C. 


is the remotest possibility of it being made portable. Here is the 
chance for the salesman of electrical energy. lle does not пее! 
to take round а miniature of the station and distributing 
system, but he can legitimately carry reluced facsimiles of 
many devices for use on the supply mains. We have not in 
mind the lighting section so much as heating and power. A 
tiny radiator; would not be difficult to construct with small 
lamps fed by a pocket battery. With this the main advantages 
of electric heating could be discnssed, and with a greater cer- 
tainty of interest than if abstract arguments wore put forward. 
Again, a model motor and a four-volt cell would convey in 
finitely more than a holder full of * gas " turned on to explain 
its principle and operation. | 
Canvassers are too often lamentably ignorant of technical 
electrical terms, and with such men mechanical aids to solicita- 
tion are really necessary. Of course, in the lands of an engineer 
the subject will receive the exposition it deserves, but even he 
would be assisted by some form of model. The ideas of users 
of gas and steam engines on the construction of the electric 
motor are frequently appallingly crude. They cannot grap 
the meaning of a power agent which merely revolves but con- 
tains no reciprocating parts—springs, valves, &c. All this 
wants inculeating—nay, rubbing in—and, with the aid of 8 
“sample,” the tale can be made forceful and DE 
Besides these special recommendations, the idea can be realise 
at comparatively small cost. 
It has been said that b dub 
Picture art into advertising there was no virtue T 
дарит prioted displayed announcements. Millais 
“Bubbles” set the fashion in advertising soap. and at the 
risk of professional ostracism оег artists followed e 
bighly remunerative example and accepted commissions to li 
advertisements into, at any rate, the lower levels of art. That 
they succeeded needs no excursion into details to prove. ae 
of posting stations up and down the country shout out | 
fact that art is the handmaiden of publicity. Here 1$ foo: 
for reflection for the busy station engineer who has n 
to effective publicity. He may flood the town with ps 
handbills and wall plates, but none of these will be preserve 
because they are palpably advertisement matter. 2 Я 
 advertisment to appeal and be kept in a front place ed 
period it must and yet must not be an d EH » 
framed picture fills the bill exactly to convey the s a a 
little or no sign of trade matter must appear on it 11! id 
find a place in the business man’s office or the ae 
“study.” Yet on examination its outlines will mo а 
sired appeal, ог its presence will be a constant reminde 
some object connected with the electric service. 


ofore the infusion of 
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Industrial Copics. . . 


HEN lifting magnets were introduced in a commercial 
form an encouraging prospect lay before them, and 
it was prophesied they would „catch on.” As far 

as we are able to judge this has not proved the case. The 
earliest suggestions for the use of the lifting magnet favoured 


Lifting its employment in the yards of iron and steel 
Magnets. works for lifting bars, sheets and irregular 


shapes from the stock heaps. Photographs taken of the device 
in service in this particular way depicted clearly its undoubted 
utility and safety. They constituted a striking appeal for the 
lifting magnet in a field apparently all its own. The most 
casual observer might safely have suggested even wider exten- 
sions of the application of the principle iu engineering practice. 

Later types were evidently designed on closer lines, aud in 
addition to being far more economical were better protected, 
The windings were enclosed in an iron case and ribs were cast 
on this to ensure satisfactory cooling. Everything was done 
to make the device suitable for the roughest handling under 
operating conditions, which no amount of ingenuity can repro- 
duce at the test plate. 

We have been through steel and iron works in this country, 
and, without claiming to have visited them all, we cannot 
record a solitary instance of the use of the lifting magnet. 
Its advantages over chain tackle in the raising and transport of 
steel and iron plates cannot apparently be overlooked, and 
these advantages are derived at a minimum of expense for 
power, while the difference in time must be very great. Yet 
to all appearances interested manufacturers ignore the claims 


SUPPLEMENT to The El.ctrician," March 8, 1907. 


of the lifting. magnet and continue to use tackle where it 
might serve infinitely better. 

À number of reasons may be assizned for this seem'ng boycot 
of a useful tool. The displacement of labour might be regarded 
as a disadvantage in certain cases, as a general nse of lifting 
magnets would certainly reduce labour. Again, there is the 
old dread of adopting something quite different from what has 
previously been used and proved valuable. But probably the 
secret of the indifference to the lifting magnet is summed up 
in one word—mistrust. “Suppose the supply fails,” is the 
ery, “Look at the risks we run." This is argument which 
cannot be refuted, because safety devices would be costly to 
apply, and would nullify the advantages gained by using the 
apparatus. It would be a matter of considerable intere:t to 
peruse the experiences of users of lifting magnets, if such 
could be collected, as some idea might then be gathered of 
the real causes of its immature growth. 

Had it been po:sible to rely completely on the lifting 
magnet, its sphere of utility might reasonably have been 
extended to the handling of other articles of manufacture. 
Pieces of iron and steel in process of making into parts of 
machinery could be lifted without slings and with a minimum 
of trouble. All the lighter parts could be dealt with in this 
way without the need for a “slinger,” because the control of 
the magnet circuit could be іп the hands of the crane attendant. 
The magnet would be lowered within reach of the work, the 
mechanic responsible for it could place the magnet in contact, 
give the signal an] current would then be turned on, all the 
work of a few seconds. 

The fact, however, remains that in spite of all the claims, 
extravagant and otherwise, made for the lifting magnet, it has 
not found favour where it might well have done. 
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The INDUSTRIAL SUPPLEMENT is holed for filing, and we are 
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Editorial. 


SPITE the fact that the mill engineer, practically 
since the beginning of the textile industry, has em- 
ployed slow-speed steam engines for the driving of 

his mills, the installation of steam turbines is proceeding 
in some of the textile districts. There are to-day in 
Lancashire and Yorkshire hundreds of 
mills driven by beam engines, the speed 
not exceeding 50 revs. per min. 
engines have done duty for several decades and have 
familiarised the engineer with a slow-speed form of power 
agent. This fact has created an almost natural prejudice 
against high-speed machinery, and although the high-speed 
steam engine has been practically perfected during the last 
15 years there are comparatively few of these machines 
driving textile mills at the present time. — It is a matter 
for some surprise, therefore, that where electric driving 1s 
in use from an isolated’ plant the mill engiueer should have 
consented to superintend the running and. maintenance of 
steam turbines driving generators The very fact of so 
small a machine as a steam turbine giving out an amount 
of power generally produced by steam engines three 
or four times the size has filled textile engineers 
with suspicion and a certain degree of awe. The iliflerence 
between the beam engine and a turbo-generator is so marked 
that à man who has had charge of the former and has learned 
to appreciate its many advantages can only with difficulty 
realise the necessity for the existence of the latter. To 
drive a cotton mill witha high-speed steam engine running 
at anything up to 500 revs. per min. was not at all 1 
drastic proposition. To do the same thing with the steaw 
turbine making three to five times the speed was quite out 
of the question, and has never been suggested in practice: 
А turbo-generator, however, puts an entirely different aspect 
upon the proposition, and the objections Which the mill 
engineer might be disposed to put forward can be more 


Turbo Plant in 
Textile Mills. 


These 
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readily met. We do not wish to give the impression that 
we deprecate the use of steam turbines for mill piants 
because, of course, no better form of prime mover could be 
selected. We merely wish to express surprise at the fact 
that, despite his long association with slow-speed piston 
engines, the mill engineer has set aside his inborn pre. 
ference for the reciprocating engine aud has taken up one 
of the highest speeded prime movers in existence. 


We have frequently urged the many 
advantages over gas which electrical 
energy has by reason of its adaptability 
to the general needs of industry. In this issue we present 
yet another example of the many ways in which electric 
power can be applied. We refer to the clectrical treatment 
of flour by ozonised air which is described on another page. 
'The bleaching of flour by purely chemical treatment appears 
to have laboured underthe disadvantage of uncertainty owing 
to lack of control of the agents employed. Unless propor- 
tioned within narrow limits to the mass of flour treated the 
product has been rendered unfit. for use. With the electrical 
process a combination of two methods is effected, and a 
simple apparatus provides for the application of the principle 
in practice. In the ozonising set described the alternator 
is arranged for driving from some convenient shaft in the 
mill, but a motor combination can be made up for opera- 
tion from the power mains in the mill, if desired. Where 
electric driving is not already installed the supply autho- 
rity having flour mills in its district might do worse than 
give a service to one of these ozonising outfits, if only ах 
the thin end of the wedge. It is a matter of considerable 
importance, however, that electrical energy is applicable t» 
duty of this kind. It strengthens the appeal of the elec- 
trical engineer for the supply service in quarters where the 
uses and advantages of electric power are least appreciated. 
We shall look forward to considerable extensions in this 


Flour 
Treatment. 


direction in the immediate future. 


The ideal use of the small electric 
motor—the drivingof individual mechan- 
isms—is gradually permeating industrial 
operations. Most of the great engineering works employ 
portable eleetrie tools, and many of these, thofigh still 
portable, weigh several hundredweight. The electric 
telpher has also come into wider use, and the electr- 
cally operated cableway may be seen on most construction 
works. Gradually the bringing of the work to the tonl 
has been reversed, and operations of boring, facing. rind: 
ing, drilling, slotting, &c., are performed. by comparatively 
lisht tools, driven. by small motors. Much of the work 
done on large ships, such as drilling plates, is now regularly 


Small Motor 
Applications. 


done by electric tools, and portable motor-driven cu 


to pneumatic hammers 
ап electric 
of the 


pressors furnish compressed air 
and chisels. On another page we describe 
rivetting machine which affords another instance 
convenience of the small motor. In the same article we аб 
refer to a useful drilling machine whieh can be slung te drill 
at any. desired angle, and which is again dependent on Шш 
small motor for its efficient operation. Manufacturers are. 
we think, somewhat slow in making use of portable electri 
tools. Their general efficiency is high, and they must 
certainly save Я good deal in time and labour. yet one de 
| | fret juently. Anothet 
isting tackle Up to 
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work being done by hand all too 
leviee driven by small motors is ho 
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A few of the many Testimonials. (Copies). 


From :— 


MACHINENFABRIK OERLIKON. OERLIKON b. ZURICH, 2 März, 1901. 

Wir bestätigen den Empfang Ihres Geehrten vom 1. ert. & gestatten uns Ihnen darauf zu erwidern, dass wir mit den Funktionen des uns 
zur Probe gelieferten autom. Regulators System Thury sehr zufrieden sind. Wir benützen diesen Automaten gegenwärtig zur Regulirung — | 
der Spannung des 500 PS. Drehstromgenerators unserer Kraftverteilungsanlage. Bei den in weiten Grenzen vorkommenden Belastungsánde- — , 
rungen ist es möglich mit diesem Automaten die Spannungsschwankungen auf + 1% konstant zu halten. Einen llauptvorzdg dieses 
Automaten gegenüber andern Konstruktionen finden wir in dem Wegfall eines elektrischen Kontaktapparates zur Betätigung der 
mechanischen Einrichiung fur die Veränderung des Regulirwiderstandes. 


ALIMONDA & BURGO. GENOVA, 16 Se//embre, 1901. 


| En réponse à.votre honorée lettre du 11 Ct, nous sommes bien heureux de vous exprimer notre entière satisfaction relativement au 
fonctionnement du régulateur automatique que vous nous avez livré. | : JP TUM | 

Nous avons pu constater que votre appareil remplit d'une facon irréprochable à la régulation de la tension d'un reseau electrique soumis 
à des variations sensibles de charge; dans les réseaux desservant plusieurs machines avec nombreux démarrages, l'application de votre 
régulateur s'impose sur tout autres types comme l'unique moyen qui maintient le voltage absolument fixe. , КИП 

Mais ce qui place votre appareil bien au-dessus des autres semblables existants, c'est la simplicité et par consequent la securite de 
fonctionnement du mécanisme de réglage ; pour cela nous en ferons fréquemment usage dans les installations que nous allons construire et 
nous le recommanderons aux maisons et particuliers de notre connaissance. 


L. MARRE L. RIVE-DE-GIER, Ze 10 Novembre, 1903. 
Le régulateur automatique que vous. m'avez fourni, marche toujours dans de trés bonnes conditioris et remplit absolument, le but que je 
lui destinais. 


COMPAGNIE FRANCAISE THOMSON-HOUSTON. Paris, 4e 28 Fvrier, 1905. 

Comme suite à votre lettre du 21 Ct, nous avons l'avantage de vous faire connaitre que nos clients nous informent que les regulateurs 
automatiques de tension, système Thury, que vous nous avez fournis pour les usines de l'ataras, La Mescla et Entraygues, leur ont donne, 
jusqu'à ce jour, compléte satisfaction. 


NICOLAS-CAIMANT, _ CORNIMONT, Je 17 Seplembre, 1906. | 


En réponse à votre estimée demande du 13 ct, j'ai le plaisir de votre confirmer que le régulateur automatique, systéme Thury, qve 
votre m'avez fourni, continue à me donner satisfaction, il remplit parfaitement son but. 


BUCHLER & PASCAL. | ZURICH, 20 Septembre, 1906. 
piss avons toujours ete tres satisfaits du fonctionnement des régulateurs automatiques ainsi que des réducteurs de batteries que vous nous 
avez fournis. 


Nous estimons avant tout l'avantage que ces appareils présentent de n'avoir aucun contact électrique, ce qui supprime completement les 
в ry СА * * О L , ы 

ennuis que l'on a avec les régulateurs similaires dont les pointes ou lames de contact en métal s'oxydent à la longue. 
Nous vous autorisons volontiers à user cas échéant de nos appréciations. 


F. M. HAMMERLE. | FELDKIRCH, 20 September, 1906. 
Til. ACTIENGESELLSCHAFT BROWN, BOVERI & CO., BADEN. 


In Beantwortung Jhres Geehrten vom 18 crt. theile ich Ihnen mit, dass ich mit den mir s. zt. gelieferten Spannungsregulatoren sehr 
zufrieden bin, dieselben reguliren jede Schwankung schnell & exact, so dass man stets ein ruhiges Licht hat. Auch der fur meine Spinnerei 
Gütle gelieferte Apparat functionirt bis jetzt tadellos. 
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PAPIERFABRIK BIBE RIST ; BIBERIST, le 24 Seplembre, 1906. 


En prompte reponse à votre honorée du 20 crt. nous vous informons que nous sommes satisfaits sous tous les rapports des régulateurs 
automatiques, Systeme R. Thury que vous nous avez fournis. 


L'appareil fourni en Octobre 1901 se trouve chez notre succursale de Worblaufen pour l'installation électrique-lumitre ; & des 3 que nous 
avons regu de vous en Juin. 1905, 2 sont en activite а notre succursale de Rondchatel également à l'installation électrique-lumizre, tandis que 
le 3* est installe ici à Biberist à ia transmission de force electrique, tous fonctionnent parfaitement bien. 


COMPAGNIE DU GAZ DE NANCY. Nancy, Æ 1 Décembre, 1906. 


En réponse à votre lettre du 28 écoulé nous vous faisons savoir que le régulateur automatique Thury que vous nous avez fourni nous à 
constamment donne toute satisfaction depuis sa mise en place. 


S. DE PERROT. SERRIERES, le 3 Deécembre, 1906. 


_En reponse à votre lettre du 28 écoulé j'ai l'avantage de vous informer que j'ai été jusqu'à présent tres satisfait. des trois régulateurs auto- 
matiques de tension systeme Thury. 


WITTING, EBORALL & CO., LIMITED. LONDON, 1474 February, 1907: 
In reply to your letter of the r3th inst., relative to the Thury Regulators you supplied to us, we beg to inform you that we have found them 
In every way satisfactory, 


THE SWITCHGEAR COMPANY, LIMITED. (J. G. STATTER & CO.) јшкміхснам, Arni 23rd, 1907. 


Replying to your letter of the 13th instant, we have much pleasure in stating that the Thury Regulators supplied to us have in all cases 


Ma themselves to be thoroughly satisfactory in working. We have several of them at work controlling the supply in Country House 
ustallations. i 
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From :— 
MASCHINENFABRIK OERLIKON. OERLIKON N. ZURICH, March 2nd; 1901. 


We acknowledge receipt of your favour of the Ist inst., and beg to say in reply, that we are very pleased with the working of the 
Automatic Regulator System Thury, which you have sent to us on trial. | 
For the present, we are using this automatic appliance for the regulation of tension of a. 500 H. b. three-phase generator in our 


power station. 
By means of this automatic appliance it is possible to maintain uniform, under great changes of load, the variations of pressure as near 


as t 1%. 
We find that one of the chief advantages of this automatic appliance, when comparing with other systems, is the elimination of an electric 
contact apparatus for actuating the mechanical device when altering the regulating resistances. | 


ALI MON DA & BURGO. , | GENOA, September 16th, 1901. 
Replying to your favour of the 11th inst., we are pleased to express our full satisfaction with regard to the working of the Automatic 
Regulator which you have supplied to us. 


We are satisfied that your apparatus fulfils, in an irreproachable manner, the regulation of tension of an electric network put under: 


sensible variations of load. | 
The use of your regulator, in preference to all other systems, is unavoidable, as being the only means for keeping the voltage absolutely 
steady in the networks of lines feeding several machines with frequent startings. 


But the main advantage which places your Regulator far above the other existing appliances, is the simplicity and consequently. the 


safety of working of the regulating device. 
E Or is reason, we will in many instances make use of it in the installations we are intending to erect, and we will recommend it to 
our friends. І 


L. MARREL. RIVE-DE-GIER, November 10th, 1903. 
The Automatic Regulator with which you have supplied me, works still under very good conditions, and absolutely fulfils the duties I 

required it to do. | 

COMPAGNIE FRANCAISE THOMSON-HOUSTON. PARIS, February 28th, 1905. 
Referring to your letter of the 21st inst., we have the pleasure to let you know that our clients inform us that the Automatic Regulators 

of tension, system Thury, you have supplied us for the stations of Pataras, La Mescla and Entraygues, have given them full satisfaction up 

to the present. | 


т 
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NICOLAS-CAIMANT. CORNIMONT, September 17th, 1906. 
Referring to your esteemed enquiry of the 1 3th inst., I have pleasure in confirming that the Automatic Regulator, system Thury, 
which you have supplied to me, still gives me satisfaction and perfectly fulfils its duties. ` 


BUCHLER & PASCAL. ZURICH, September 20th, 1906. 


We have always been very satisfied with the working of the Automatic Regulators and Automatic Cell-Switches for Accumulators which 


you have supplied to us. ‘ 9 
We consider, as being one of the chief advantages, the fact that these apparatus have no electric contact, thus fully eliminating the troubles 


which are experienced with other regulators, whose contact ends or whose blades get oxydised in the long run. 
We authorise you with pleasure to make use of our testimonial, should this be the case. 


F. M. HAMMERLE. = | FELDKIRCH, September 20th, 1906. 
7o MESSRS. ACTIENGESELLSCHAFT BROWN, BOVERI & CO., BADEN. 


Replying to your favour of the 18th inst., I beg to inform you that I am very pleased with the tension regulators which you have 
supplied to me. They regulate the variations rapidly aud accurately, ensuring thus a steady light. 
The apparatus supplied for my spinning-mill in Gütle, also, up lo the present, works exceedingly well. 


PAPIERFABRIK BIBERIST. | _BIBERIST, September 24th, 1906. 
In prompt reply to your favour of the 20th inst., we beg to inform you that we are in every way satisfied with the Automatic Regulators, 

system K. Thury, which you have supplied to us. | а | PER 
The apparatus supplied in October, 1901, is fitted in our branch establishment in Worblaufen, in connection with the electric lighting, 


and of the three we have received from you in June, 1905, two are working in our branch establishment in Rondch 


atel, also in connection 
with the electric lighting, the third one is fitted here in Biberist, for the transmission of electric power ; all work perfectly well. 


| . NANCY, December 1st, 1906. 
omatic Regulator Thury, with which you have supplied us, 


COMPAGNIE DU GAZ DE NANCY. 


In reply to your letter of the 28th ult., we beg to let you know that the Aut 


à а 


has always given complete satisfaction, since having been installed. 


S DE PERROT. | SERRIÉRES, December 3, 1906. 
In reply to your letter of the 28th ult., I have pleasure in informing you that up to the present, I have been very satisfied with the three 
Automatic Tension Regulators, system Thury. 


WITTING, EBORALL & CO., LIMITED. LONDON, 14/% February, 1907. 


In reply to your letter of the 13th inst., relative to the Thury Regulators you supplied to us, we beg to inform you that we have found 
them in every way satisfactory. 


THE SWITCHGEAR COMPANY, LIMITED. d. G. STATTER & CO.) BIRMINGHAM, February 23rd, 1907. 
we have much pleasure in stating that the Thury Regulators supplied to us have in all cases 


Replying to your letter of the 13th inst.. : j 
themselves > We have several of them at work controlling the supply in Country House 


proved themselves to be thoroughly satisfactory in working. 
Installations. 
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ANGLO-SWISS (Н. CUENOD) CONSTRUCTION CO. 


All enquiries should be addressed to our Sole Representative for Great Britain and Colonies : — 
Telephone мо 3497 CENTRAL.” ОН C. C. CAMPART, 2la, Finsbury Street, 
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Automatic Cell-Switches for Accumulators. 


Fig. 4. 
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— Double Cell-Switch for Charging by Hand and . 
Single Cell-Switch for Automatic Discharge. Automatic Discharge. 
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4 tons load. The merits of such a combination should 
at once appeal for warehouses, newspaper offices, &c., where 
comparatively light loads are constantly being dealt with. 
Still, very few of these are to be seen in use. Station 
engineers seeking customs might find an outlet for their 
energies here, for iu every town there are tradesmen who 
would find benefit in the increased speed with which 
loadiug and unloading could be done with electric hoisting 
tackle. Builders, also, would, if any way enterprising, wel- 
come such a device. In fact, suppliers of electrical energy 
could greatly increase the small motor load if they took 
the right steps to encourage it. The small motor has largely 
influenced the introduction of types of tools seldom em- 
ployed previously. The electric grinder, for example, gave 
a great stimulus to the use of high-speed abrasives, and a 
saving in time on surfacing work has resulted. A rough 
eut, often a single cut, can be made on a planer or in a 
lathe, or a flat surface or a shaft, and the finishing may 
then be accurately done by the motor grinder. Once a 
tool of this kind is used fresh applications for it constantly 
suggest themselves. The motor bench drill is another 
handy electric tool for engineering shops, which will do the 
work of a number of hand tools, and even of bel.-driven 
drills in certain cases. It is not improbable that this 
application of the small mptor will be extended to devices 
at present driven from shafting, and also it will occasion 
the introduction of combinations peculiarly adaptable to 
the motor drive. 

Tower companies and supply authorities are usually 
antagonistie to isolated plants, and anything in the. 
nature of a compromise is seldom if ever 

Plants coe to, in this country at any rate, for 
and Non- power supply. The following abstract of an 
Peak Loads. I. Jitorial recently published in the Electrical 
World gives some idea of what may be done in certain 
cases in the way of supplying isolated plants under non- 
peak load conditions. The general policy of central- 
station companies has been to prevent the installation of 
isolated plants if possible, and wherever they are installed to 
secure their complete abandonment rather thau to enter into 
any agreement for carrying their load part of the time. Some 
managers, however, have begun to realise that there is such à 
thing as making good profit and also saving money for the 
customer by taking the isolated plant load at times when it 
costs more to operate the plant than purchase current for the 
central station, allowing the isolated plant to carry the load 
during the winter peak and perhaps during the entire steam- 
heating season, thus relieving the central station of the in- 
vestment necessary to supply eurrent during the peak load 
period in December Many managers approach the owner 
of the isolated plant in a spirit of antagonism to the whole 
proposition of operating a separate plant, whereas the 
proper way to start such negotiations is in a spirit of co- 
operation with the owner of the plant to see whether there 
are not certain periods when he could well afford to shut 
down his plant and other periods when he could well afford 
to runit. As is well known, the exhaust steam for heating 
a building or for manufacturing purposes makes the cost 
of producing electrical energy in the case of many isolated 
plantssolow thatthe central station company in order to meet 
this cost must make an unprofitable rate when the fixed charges 
on the investment necessary to carry the winter peak load 


Isolated 
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is considered. It can, however, afford to carry such an 
isolated plant at times of the year when steam heating is 
not necessary at a lower rate than it could make for the 
entire year’s business. This may seem something of a 
paradox, but is simply due to the fact that a load of this 
kind carried during the summer months only is purely 
non-peak business, because the central station is never 
worked up to its full capacity during these months. The 
effect of such load on the central station is to improve its 
load factor and so reduce its costs per kilowatt-hour. We 
have in mind one company which has some 20 isolated 
plants in the down-town district of a large city, for which 
it carries the load during the summer season. In this 
way it has been able to make a marked change in its load 
factor, and for the past year has increased its kilowatt-hour 
output notably more than its peak load, which, of course, 
is one of the objects all central stations are striving towards 
in order to make their investments more profitable. 

Looking at the matter in this way, it is a question 
whether the existence of certain classes of isolated plants 
in a city is not desirable from the central-station man’s 
standpoint, because they keep down the central station 
investment necessary to carry the winter peak loads. 
Besides the plants which can be shut dawn in summer 
only, there is another class of isolated plants which can be 
operated for profit only during the peak of the lighting 
load every evening. Such plants can be eounected with 
central-station service during the balance of the day with 
profit to all concerned. A central station in a large city, 
with the usual high distribution system investment, is 
seriously handicapped when it comes to making a rate for 
peak load business which will compete with an isolated 
plant with no distribution system investment, even though 
the operating cost per kilowatt-hour of the isolated plant 
may be much higher. On peak business it is the fixed 
charges rather than the operating costs that make up the 
greater portion of the rate that must be charged for light 
and power. For other than peak load business the operating 
cost of the isolated plant is likely to be very high. While 
it is true that the operating cost of the central station is 
also higher during light-load periods than during peak 
periods, it is also true that additional load during the light- 
lond periods adds very little to the actual total daily 
operating expenses of the central station, because the 
labour charges and fixed losses in' generation are going on 
continuously without regard to whether a few kilowatt- 
hours more or less are sold during the day." 

The whole subject is one of considerable importance 
and might with advantage be discussed in detail in its 
relation to British practice. In many instances а service 
of the character suggested would form an excellent intro- 
duction for the outside supply, and to the consumer would 


not be so sweeping a proposal as the serapping of his 


American methods are not directly 
applicable to British practice, but in a modified form they 
have proved useful, and may well be so again. In this 
country the power user is so conservative that he is with 
difficulty persuaded to take up new power methods. He 
will not be driven into adopting them, aud rather than 
leave him to his own devices he should be encouraged to 
make the changes gradually where the circumstances 
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Ironclad Switch Gear. 


HE employment of high voltages among certain classe; 
of power users has encouraged the use of ironclad 
switch gear for the control of the various circuits. 

Early developments in this field took the shape of enclosing 
the separate devices, such as switches and fuses in isolated 
boxes which were bolted in proximity to each other and con- 
nected by suitable cables. This method is giving place to a 
switching unit compacted into the space of a single iron case. 
This is built up to hold high-tension switch, fuses, isolating 
switches, current and potential trausformers and instruments. An 
arrangement of this kind has the advantage of dispensing entirely 
with cable connections other than those actually feeding into 
and out of the apparatus. For collieries it is doubtful whether 
any other form of gear than this can survive. It has much to 
commend it and little to condemn it. It might, perhaps, be 
argued that tbe replacement of any single independent unit 
at a particular control point would be much more easily carried 
out with separately encased apparatus thau with all the gear 
enclosed in one housing. On the contrary, it is reasonable to 
assume a high insulation factor for such apparatus. Combined 
with the use of the best porcelain insulators, the high voltage 
parts of the circuit will be immersed in oil, aud electrical 
breakdowns should be practically unknown in operation. 
Mechanical troubles in properly designed gears should never 
be experienced which would necessitate opening up the gear. 
The one factor contributing to the success of this class of gear 
is undoubtedly that of improved kinds of insulating materials 
and more efficient forms of insulators. These have made it 
possible to combine the mechanical strength and cheapness of 
cast-iron with insulating materia! moulded to inexpensive but 
sufficiently adequate sizes. 


A Water Hammer 
Satety Valve. 


HE importance of providing a ready means for the im- 
mediate escape of water in steam pipes is emphasised 
by the fact that explosions due to water hammer have 

occasioned loss of life from time to time. To avoid such 
accidents, a new water hammer safety valve has been intro- 
duced by J. Baldwin & Co., Devonshire Brass Works, Keighley. 
An illustration of this is given in Fig. 1. It consists of a 
valve, A, held in position by the centre spindle C, and outside 
hy six guides, cast on to the cylindrical outer casing B. This 
casing confines the sudden rush of water in one direction 
when foreed out by the water-hammering action, A spring is 
carried on the spindle C, and is held in compression by the 
screw D, which is screwed into the cross-bar E and lecked by 
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Newcastle office ... Standard Chambers, Neville St. 
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- SUPERVISION DURING CONSTRUCTION. 


the check nut F. The lift of the valve A is determined by the 
screw D, It equals half the diameter of the valve. Should 
the spring break, the valve will be stopped from further open- 
ing by the valve stem C coming into contact with the top of 
the recess in the screw D, the valve and the spindle being 
retained in a normal position by the casing B. The spring is 
compressed to give a pressure per square inch of from 15 to 
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Fig. 1.—Section through, Valve. 


26 per cent. over and above the working boiler pressure. This 
represents the amount of pressure that can be caused in the 
valve by water-hammer action, instead of 1,500 Ib. to 2,500 lb. 
pressure, which has been proved to have been formed by 
tbe same means. 


Floor Polishing. : 


HE small motor is constantly taking upon itself new 
duties and responsibilities. For buffing and polishing 
metals it has already 

established a reputation. Floor 
polishing is evidently its latest 
achievement, as the accompany- 
ing illustration shows. A ver- 
tical motor is fixed to a suitable 
support and geared to a disc 
brush which may be pressed 
lightly or heavily upon the floor 
by handles provided for this 
and the guiding of the machine. 
The device was recently de- 
scribed in the Electrical World, 
from which we take the illus- 
tration. It is certainly much 
more compact than a pattern 
we recently saw described, 
which resembled a huge mow- 
ing machine, and carried the 
operator with it. 
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Dotes and Observations. 
V.—A Flywheel Moral. 


J hate gas engines. Their economies deceive power users into a 
belief that they are intended to drive machinery. I have no love 
for them also because a certain district I had entered for the express 
purpose of introducing electric power simply teemed with the gasp- 
ing enormities. They were mostly installed in small sizes by isolated 
works doing a regular business, and they represented a good thing 
for the local gas company. The “electric” had been on tap for 
six months but not & solitary gas engine had I dislodged, though 
some new works had plumped solid for motors. 

The key to the enemy's position lay in the works of a certain 
printer who shall be nameless, because I invariably referred to 
him, mentally, of course, in terms which would burn holes in this 
paper. At heart I respected him, because his convictions were hot 
enough to raise his temperature above boiling point, and when he 
got the blast to work he could almost blister the paint in his own 
machine room. 

Thon I liked him because ho invariubly gave nie a hearing when 
I went in, and always steered me to the engine room, where he 
guessed I preferred to talk. I may say that it was outside the main 
building, and contained two 25 H. . gas engines driving up into a 
pair of line shafts passing through the machine room wall. In his 
mind he thought he was tormenting me by talking“ electric power 
in sight of the engines I openly professed to despise. 

" While these machines will turn round, and as long. as gas 


engines are built, I will have none of your finnicky motors,” he told 


ше one day. | 

“ You are too confident," I remarked. 

" Confident is correct. My belief is embodied practically in those 
two engines, and I have no stand - by.“ 

“ But you lay off on Sundays for overhauling,” I retorted. 
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He jumped round and shouted at the top of his voice: “ How di 
you know that? 

I had prepared myself for this moment, so was ready to answer 
him. | 

“Oh!” Isaid, “І happened to drop into your chapel a week or 
two back, and was privileged to hear you preach on Sunday labour 
and keeping the Sabbath.“ 

„What's that to do with it ? he blurted out. i 

** Well, to me it looked suspicious,” I said, quite calmly. “ А man 
with your reputation for business keenness should have been more 
car. ful in these times when ulterior motives are generally assigaed 
to every apparently disinterested action of all prominent commercial 
men." 

He flushed purple and tried to speak. 

„After that little sermon," I went on, rubbing it ia rather, *I 
walked over to the works here, hoping to confirm my suspicions. 
Last Sunday I peered through the windows and saw No. 1 adrift 
and the floor bestrewn with her ‘vitals’ Two fitters and three 
labourers were busy acting upon your zealous precepts of & few 
weeks before. They had their work cut out to get in new piston 
rings and reassemble the fragmentsin time to start next morning " 

“ Once in a way only,” he began. | 

“Don’t add to your many business qualifications by provarica- 
tion," I interrupted. “ Even if I had no other evidence the date on 
these engines would controvert that statement. Your wages book 
can speak the tru'h,I am sure. I say nothing against Sunday 
labour per se, but I loathe hypocrisy, and you know you're a rank 
hypocrite.” | | 

* You— ,“ he shrieked, and that's all I remember. I must have 
been hit from behind, for when I came to I was lying on the floor 
of a tool shed quite alone. My head ached fearfully, but beyond a 
lump on the back of it, it seemed to be perfectly sound. The door 
was on the latch, and going outside I found that the works were 
still running though it was nearly 8 o'clock. 

My determination to be level with the printer and his gas engines 
was as strong as ever, and I pursued my object, but in a different. 
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way. Disguised as a labourer I got work on several Sundays and 
saw what usually transpired. Without going into details I will say 
that the principal discovery I made was the existence of a crack in 
the rim of one of the flywheels. This ran for a week or two, and the 
existence af the flaw was not even suspected by my employer. 
Here 1 saw my great chance. I could have faked the governor, 
but trusted that Providence would give the “сце” for the 
running away of the engine. No; I am not a criminal. Those 
engines were nominally unattended, and the building was outside 
the machine room. Moreover, the engine flywheels were parallel 
to the main wall and not at right-angles to it. Апу “ burst" would 
just wreck the engine room, so I calculated. 

I dropped my labourer's job incontinently and went to work, 
after finding that crack, to lay a special feeder across to the 
printing works in anticipation of developments. I also placed 
handy a couple of 20 н р. motors, which I looked forward to intro- 
ducing at an early date to the shafting driven by the fateful engines. 
This last move was executed at night. 

Don't misjudge me on this point. I was playing for big stakes 
and had to take risks. Until this printery took on with motors my 
chances in the neighbourhood of shunting the crowd of gas engines 
were small, and yet all the bunch of factories wanted electric power 
rery badly. Can you wonder at my hoping that flywheel would 
burst, to make the lesson both severe and lasting ? 

Mr. B—— had become very busy since his intensely practical ter- 
mination to our last interview, and had not the remotest inkling of 
danger. He openly insulted me when he found we were laying 
an electric cable to his very gateway, but I didn’t mind in the least. 
My surprise packet would keep a little. 

"Yes, there was а mess when the wheel went, I'll frankly admit. 
I have a photo of the remains in my study, also of the holes in 
]j——'s office roof and the floor by the side of his desk. They're 
not faked, either, because D—— has duplicate prints andthe negatives. 
Ву Jove! but it did him a power of good. He thought the world 
had stopped when the crash came at last, so he stammered over the 
telephone when I asked him less than an hour later if a couple 
of motors would be of any service. 

We had the works running again in two hours (you see, I had 
everything ready), and I scored most in having amongst the 
amazed onlookers practically all the local champions of the 
ubiquitous gas engines. That denowment paid me better than 
anything else. 

I'm not exaggerating when I tell you I booked 25 per cent. of 
them on the spot for conversion to electric. Can you wonder at it, 
amid such a scene of desolation and alarm, and with the gesticu- 
lating B—— to clench the matter with the tale of his escape ? Gas 
engines can be picked up cheap here now, and quite privately I 
may add that B—— continues to dilate upon the urgent need for 
Sunday labour reform, but, of course, with a salved conscience. 

Incidentally, I have that lump on the back of my head still, but 
I am glad it remains ‘‘—lest we forget.“ 


W. E. W. 
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On Cyneside. 


F statistics are any criterion, the electric power under- 
takings on Tyneside are the most successful in the United 
Kingdom. The supply plant is uopretentiously housed in 

a “steel and sheet iron” building, and the turbo units can 
boast hardly a pound of paint between them. But the service 
is regular and the undertaking is remunerative. Its general 
success is a pretty safe index to the prosperity of the district 
around, and, although electric power is but a means toan end, 
it may none the less form an attraction to a great industrial 
centre, for manufacturers sceking sites on which to build new 
works. The existence of a large power supply station 
and an extensive system of electrical distribution would 
prove a strony enough inducement t) some manufacturers 
to leave a district lacking such facilities, but obviously 
a general combination of indu trial advantages would present 
an almost irresistible argument in support of the claims of any 
particular district. The Tyne Improvement Commission and 
the North-Eastern Railway Co. are offering a series of induce- 
ments to manufacturers to settle on Tyneside, which are 
admirably pat forward in a neat brochure issued by Mr. 
Geddes, commercial agent, York. The salient points of this 
appeal are worth quoting in full. For instance, what signifi- 
cance there is in the following: “ As tho natural dividing line 
between the Northumberland and Durham Coalfields, tho 
River Tyne forms the annual outlet of no less than 16 million 
tons of coal" This sums up, in a sentence, the transport 
facilities of the river. Again, A fact worth remembering 
is that the River Tyne is the only port of refuge on the 
east coast between the Humber and the F orth. The construc- 
tion, at a very large expenditure, at the north ani south sides 
of the entrance to the harbour, of two stone piers about 2,950 ft. 
and 5,150 ft. long respectively, with an opening between the two 
piers of about 1,500 ft., affords perfect, protection for the large 
volume of shipping which annually enters the river.” This 


fact should remove any doubt as to the safety of the river 


entrance during storm times. 

An enumeration of the industries established on the river 
indicates a variety of manufacture ranging from shipbuilding 
to ropemaking, the list containing upwardsof a score of trades. 
To and from these works, and the docks and coal staiths, 
some 29,000 vessels ply annually, representing a daily service 
of 8) sea-going vessels. The river is navigable 19 miles west- 
ward from the sea by large steamers trading with all parts of 
the world. A depth of the river at the bar at low water of 
less than 7 ft. is said to be within the memory of living Tyne 
siders. The depth has been increased to 25 ft. in recent, years, 
and another 5 ft. will shortly be added to this, so that the 
largest steamers can use the river at any state of the tide. 

The facilities for production on Tyneside and the transport 
of manufactures therefrom to the markets, both of the United 
Kingdom and the rest of the world, appear to be of the best, and 
the Tyne Commission and the N. E. R. are to be complimente 
on their assiduous efforts to bring these various advantages to 
the notice of prospective occupiers of gites on the river, either 
with undertakings established for production for the first time 
or with plant removed from some less promising centre of 
industry. Electrical engineers will feel in no small way 
responsible for the attractions of Tyneside, because even if 
power is not taken for the local company, for reasons 0 
distance rather than tariff, the proximity of the district to 
the coal fields, combined with the availability of efficient о 
electric units, presents the power problem in an exceptionally 
favourable light. 
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METERS. 
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New Solution Electrolytic Meters. 


Uniform Accuracy. No Maintenance Costs. Chemically Permanent, 
5 Years’ Guarantee. Low Price, 
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Che Artistic in Radiators. — 


. NE of the main objections raised to the 
carliest patterns of electric radiator, 
was their cheerless and inartistic ap- 
pearance. It was hardly to be 
expected thata public educated 
up for centuries to the advan- 
tages of a coal fire would accept 
at a moment’s notice a form 
of heater which to outward 
appearances looked little better 
than a piece of black-leaded 
ironwork standing upon four 


there was no enthusiasm over 
the introduction of electric 
heating. Providence somehow 
arranges matters that changes, 
poth industrial and domestic, 
shall take place gradually. We 
may, therofore, assume that 
Handy Two-Light Radiator. Providente provided the elee- 
trical engineer with a form of 
electric heater which would not immediately appeal. After 
all, coal fires cannot be given the go by at once. 

With the introduction of the glow lamp form of radiator 
the case for electric heating is vastly improved. The change 
from a coal fire is nothing like so drastic, and the idea of heat 
and light is better conveyed than would be the case wi*h the 
convector form of heater. 

Glow-lamp radiators have been before the public for many 
yeais, but with the price of electrical energy at any figure 
above 14d. per unit electric heating has not made much head- 


= |! 22 - — ~ « 
— —— — 


A Portable Four-Light Fttting. 


way. No matter how good a thing may be, if its cost is ex- 
cessive it will not come into general use. Today 12d. per 
unit is an average price for electrical energy for heating, and 
this circumstance, taken in conjunction with the presence of 
the lamp form of radiator, seriously cuts into the position 
occupied by coal-fire and gas stoves. With the cost of electrical 
energy at a high figure, the merits of electric heating rested 


legs. Probably for this reason 


mainly upon its overwhelming convenience. Now that those 
prices are materially reduced the argument in favour of the 
electric radiator becomes mot convincing 

There is another aspect of the case. We live in an age of 
artistic homes, of rooms tastefully furnished. The fitting up 
of a house in the most comfortable way has been raised to the 
level of an art, and nothing is allowed to interfere with the 
general artistic ensemble. The coal box and the door handle 
must have their respective “tones.” The electrical engineer, 
in introducing the heater, must also observe the strictest canons 
of the law of the new enlt.- Were he to attempt to adorn the 


E à — "то | , { = ` 
A Useful Four-Light ОГ се Radiator. 


nakedness of the early black-leaded plate form of heater he 
would fail dismally, He might as well try to etherealise the 
chimney back. The glow-lamp radiator at once removes this 
initial difficulty. He can ring the changes to an unlimited 
extent in adapting this heater to the surroundings with which 
it should harmonise. His best efforts are assisted in every 
way. The glow lamp itself has peculiar beauties, and the 
selection of a suitable setting is thereby rendered all the more 
easy. We do not seek to cast aspersions upon the utilities 
of the convector form of elec- | 
tric heater, but we shall prob- 
ably find agreement with the 
statement that the glow-lamp 
radiator is doing more to en- 
courage the greater use of 
heating by electrical energy. 
The later patterns of this 
pleasing device leave nothing 
to be desired on the score of 
utility, while they conform in 
almost every detail to the 
most eracting requirements of 
the most hypercritical artist. 


The illustrations on this 
page are taken from the 
General Electric Co.'s latest 
heating list, and they serve 
fittingly to illustrate the argu 
ments we have put forward. 


Act and Heat Combined. 
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Freedom of Stoppage. 


Push Button Lifts 


For Private Residences, 
simple a child may work them. 


Goods Lifts 


For any Service or. Load. 


Electric Dinner Lifts 


To suit any requirements. 


ASK FOR SPECIAL CATALOGUE. 


ESTIMATES GIVEN WITHOUT CHARGE. 


— 


GARL FLOHR, 


73^ QUEEN VICTORIA 


Telephone No. 7308, London Wall. 


Plant Operating Citiciencies. 
Rotter Bearings. 


N the wider applications of power to industry problems 
are presented which do not appear in a superficial 
examination of the subject. The general use of power 

is understood to favourably influence output and reduce pro 
duction costs. This is taken for granted in its broadest sense 
or accepted without analysis. Such an attitude, if persisted 
in, would, however, disarm criticism and preclude all possi- 
bility of raising still higher tho efficiency of the plant. So 


Railway Pattern Roller Bearing, 


Electric Passenger Lifts 


Unequalled for Economy of Power, Smooth Running, 


Hotels, Restaurants. So 
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View of Flexible Roller in Hyatt Bearing, 


simple a device as the bearing, for instance, might excusably 
be accepted in its plain metal form as incapable of displace- 
ment by a more efficient support for revolving shafts. A mill 
or factory having dozens of plain bearings in use might uncon- 
sciously be wasting 25 per cent. of the power required to 
operate it. The need for improvements is not immediately 
apparent, and it arises subsequent to the operation of the plant 
for some time. 

Electric motors generally inaugurate a period of increased 
economy and output with any industrial establishment. To 
raise the operating efficiency—or, what is the same thing, to 
get the same production for lower costs, “ refinements,” as they 
would be termed, would have to be introduced. Once installed 
these would become absolute necessities, and could not be 


reasonably gone back on. | 
In the list of “ indispensable refinements” for electric power 
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Transformers. | | Pumping Plants. 
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installations the roller bearing may ve included. The reduc- 
tion of frietion in bearings has been studied for many years 
and roller bearingsappear to have stood the test of considerable 
and arduous experience. We give illustrations of the Hyatt 
bearing which has claims for novelty in its design and con- 
struction. 


Unlike most roller bearings, the rollers are made up in spiral 


form of steel, of a thickness varying with the load to be 
carried. The various views shown of the bearing and its parts 
depict clearly the general design and construction. The illus: 
trations will be sufficient to introduce a form of roller bearing 
into the argument for improved operating efficiency in in- 
dustrial plants. 

It now remains to present a few figures, based on experience 
with the Hyatt bearing, showing the economies possible with 
such a device in conjunction with electric motors. 

A line shaft, 152 ft. long, 212 in. diameter, and supported 
by 20 bearings, was tested. Belted from the shaft were the 
counter shafts of 88 machine tools. During the time of obser- 
vation, the shaft was driven by a 35 H.P. 580 revs. 110 volt, 


View of complete Roller Bearing, 
with Cap removed. 


STRAND, LONDON, W.C. 


No. 4167 Gerrard. 


direct-current G.E. motor. The average friction load of the 
88 counters constantly runuing was :— 


Main shaft in babbitted bearings . . . . . 8:85 H. p. 
Main shaft in roller bearinnggsgss 6'36 н.р. 
Per cent. of saving by roller bearings ......... 16˙7 per cent. 


Average friction load of main shaft only, all counter belts 
thrown off :— . 
In babbitted bearing . . 2˙28 fl. P. 


In roller bearing L OOO . „ 800 k. p. 
Per cent. of saving by roller bearings ......... 64:9 per cent. 


With a Westinghouse 100 H.P. simple engine, belt-connected 
to a 15 ton crane, tests were also made to show the power 
used, first with wheels equipped with bronze bushings and after. 
wards with roller bearings :— 

Bronze Bearings :— 

No load on hook: 5'2 p.H.P—840 revs. per min. crane. 

28,0001b. on hook: 8 B. H. p.— 265 revs. per min. crane. 
Roller Bearings :— 

No load on hook: 4:6 в.н.р. —856 revs. per min. crane. 

28, 000 Ib. on hook: 6'4 в.н.р. —805 revs. per min. crane. 
Percentage of power required for full load with roller bearings 
as compared to bronze bearings :— 


Torque . . . . 70 per cent. 
Brake-horse- power t 80 „ „ 
Increase in speed of erane . . . . + 15 „ s 


Brake-horse- power for equivalent speed ... 691 „ „ 

It may be noted that the small variation of power with no 
load on hook is due to fixed losses in gears, bearings, tread 
and flange friction. 

Other instances might be quoted, but these will give an idea 
of the importance of the roller bearing as a power economiser. 
It certainly places a different, aspect on the 
uses of the electric motor, as it adds to the 
list of economies which it introduces. The 
reduction of the power required to drive 8 
shop, for instance, with roller bearings, шаў be 
taken advantage of to put in more machines 
without increasing the size of the motor, oF 
a smaller motor may be put in for the initial 
equipment. 

We understand that the advantage! of 
roller bearings are being recognised in most 
industrial centres, and that the prejudices 
once held regarding them are being broken 
down. Naturally this takes time, especially 
as the change in the design of the bearing 18 
of a somewhat sweeping character, and can- 
not be accepted at once, in spite 0 the 
— economies effected. 
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Clectric Rivetting and Drilling... 


T distribution of electrical energy throughout large 
manufacturing works, sbipyards and other industrial 
establishments is mainly responsible for changes in the 

design of many of the tools employed and especially the port- 
able types. Portable tools really owe their existence to electric 
power, if the word portable is taken in its strictly literal sense. 
Until the advent of the small electric motor hydraulic 
power and compressed air served to actuate such 
portable tools as could be driven by their respective 
agencies, The general inadequacy of these power 
agents and the losses and leakage in the pipes feeding them are 
well known, but now are even more strongly emphasised by the 
economies and flexibility of electric driving. 

Electrical portable tools have been in use for many years 
now, and the latest addition to the list is a rivetting machine 
for which economies both of power and time are claimed. 
The idea of an electric rivetter at once suggests a solenoid 
operated machine, but the type we describe below is directly 
actuated by an electric motor. From the illustration of the 
machine in use (Fig. 1), it will be noticed that the rivetter 
consists of a substantial casting, resembling an inverted T. 
At one side is the lower fixed rivetting arm, and at the other 
a stay bolt to which the vertical motor is pivoted. An 
extension of the motor shaft is fitted with a thread of coarse 
pitch, upon which a large nut runs. To this is attached a 
heavy double lever, at the other end of which is the moving 
rivetting pin. When the motor is started the nut is quickly 
wound up the screwed shaft, and the rivetting pin descends 
sharply on the rivet head. 


Fig. 2,—Elcctric Rivetter at work on Bridge Girder. 
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Fig. f--General View of 
Electric Rivetter. 


The motor is switched on by a press-button close at the hand 
of the operator, and the current is cut off automatically as soon 
as the rivetting is finished and the tongs open, the nut running 
back to its lowest position. The point of cut-off of the current 
can easily be regulated by a hand-wheel, according to the 
diameter of the rivet. The machine requires only one man to 
operate it, and it can be easily moved along the overhead track 
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from rivet to rivet. At the same time he 
can also put in the heated rivets, the 
machine having the advantage that the 
rivet can be inserted from above, and need 
not be held up from below (see Fig. 2). 

The machine works without noise or 
objectionable vibration, and the rivetting is 
done in about one second, so that the rate 
of completing the work is only limited by . 
the time which is needed for heating and 
inserting the rivet bolt. The machine is of 
solid construction, and the electrical parts 
are enclosed to exclude dust and water. It 
can be employed for heated rivets from 
# in. up to 1 in. diameter, and smaller rivets 
can be rivetted cold. | 

The principal dimensions of the machine 
are: Length 5ft. 3 in., height 5 ft., width 
2 ft. 4 in., mouth opening 10 in., weight 
22 cwt. 

The motors for this machine can be supplied for continuous 
and alternate- current circuits and any voltage. 

The usual method of drilling girders, angles and plates 
separately frequently. results in bad alignment of the holes 
when the plates are put together. This necessitates the expen- 
diture of considerable time on easing. With incorrect align- 
mentrivets will not fit the holes accurately and dangerousstresses 
in the rivet bolt will be incurred. The universal suspended 
electric drilling machine is said to remove these disadvantages. 
Plates, angles and girders can be clamped securely together 
and drilled through at one operation. The machine which is 
illustrated. in Fig. 3 is constructed to. employ the pressure of 
the drill for pressing the single pieces together, thereby ensuring 
a regular circular hole. 

Tho machine is attached by suitable tackle to an overhead 
track or beam, and is balanced to occupy a vertical position. 


Fig. 3.—Electric Drill shown Drilling Holes at an angle in Lattice 


Girder, 
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Girder Work with both Electiic Rivetter and Drill in use. 


This machine can be used for horizontal drilling by suspend- 
ing it opposite the spindle; it cau also be used as a stationary 
machine by fastening the frame to the floor or wall. 

It is stated that spiral drills of 4 in diameter will drill about 
200 holes without re-sharpening. The machioe will drill 
through steel plate 700 to 800 holes of 3 in. diameter , in. 
depth in about 10 hours. | 

The drill is motor driven, as will be seen bythe illustration, 
and this fact makes it portable to a degree. The motor con- 
trol is under the complete command of the workman, who 
can also move the drill easily from point to point. Both the 
machines described above are supplied by Carl.Flohr, who 
has recently opened offices at 734, Queen Victoria-street, 
London, E.C. 
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| We invite your perusal of the 
following extract; 


“ELECTRICAL REVIEW,“ 


January 25th, 1907. 


EDISWAN LAurs.—In our issue of February 3rd, 1905, we 
mentioned that as a result of independent tests made at the 
Westminster Electrical Testing Laboratory, the “Royal 
Ediswan Lamp came out at the top of the list. Another 
series of tests has lately been carried out by the same authority 
with 16-c.p. 200-volt lamps of nearly a dozen different makes, 
purchased without the knowledge of the makers. The“ Royal 
„ Ediswan Lamps again showed the best efficiency. Starting 
at less than 3:3 watts per candle, they finished at slightly less 
than 4:0 watts per candle at the end of 500 hours, the average 
consumption being but little more than 33 watts per candle for 
the whole period. The candle-power of any of the lamps at the 
end of the test was within 1 c.p. of the mean—that is, within 
8 per cent, of the rated candle-power. This is the best result 
as regards candle-power and economy in energy consumption. 
, The average candle-power thioaghout was well sustained, and 
the whole of the lamps easily complied with the New Standard | 
; Specification, except in initial candle-power, which was rather 
high. The total watts at start and finish were less than 60. 


“ROYAL EDISWAN" 
LAMPS 


The BEST and CHEAPEST in the EXD. 


2ч чоч М М М — — — — — 


PL 


` to the percentage of carbon dioxide in the flue gases, and CO, 
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A. Smith & Stevens, 
Three essential points in a good Lift: 
Reliability, Safety, Economy. 


No Lifts combine these qualities ín a higher 
degree than ours. | | 


BATTERSEA, LONDON. 


WINDING ENGINE FOR AUTOMATIC LIFT, 


Steam Boiler Etticiency, 


HE industrial importance of the steam boiler makes its 

Operating efficiency a matter of considerable moment, 

and devices which give an indication of that efficiency 

are in every way desirable from the manufacturer's point of 
view. 2 | | | 

It is recognised that fuel economy is directly proportioned 


recorders have accordingly come into vogue for checking this 
proportion and automatically recording it on a chart. It is 
also obvious that the percentage of CO, will be influenced 
by the depth of fuel and amount of draught at the fires, and 
if this can in addition be registered control over the com. 
bustion will be more efficiently possible, In the Simmance- 
Abady instrument, the functions of CO, and draught recorders 
are combined, aud it is easy to ensure that а value shall be given 
the latter which will produce a high percentage of the former. 
The latest instrument possesses several distinctive features 
which it will be interesting to record. 

There are three principal vessels or holders in the apparatus : 
the tank, to be seen in the centre of the illustration, the ex- 
tractor on the left, and the analyser on the right, 

The tank contains water, which drops into it from a ball 
valve cistern at top of case. In the tank there is a float, 
attached by a cord to the bell of the extractor, and which rises 
and allows this bell to fall. Assuming the extractor bell to be | 
empty, the tank float would be near the top, and asit nears the / 
top it engages with the drip valve on the water Service, Pid 
quickening the supply for a moment, and starting an 
automatic syphon. The syphon actuates a balance 
valve, which opens the way from the flue to the 4 
extractor, and vents the analyser. As the water 
ayphons out of the tank the float drops, and, being 
heavily weighted, pulls up the bell of the extractor, 
which sucks in a quantity of gas (about 600 cubic 
centimetres) from the flue. As this bell rises, the small 
tube (which will be seen depending from the crown of | 
it) is lifted out of the small glass vessel, which con- | 
tains glycerine, and as the bell has been sucked up, a 
plug of this glycerine is also drawn into the small 
tube, completely sealing it. The syphoning being 
finished, the way from the flue is automatically shut 
off by the balance valve and a Way established 


"between the extractor and the analyser. The water General View of CO; Recorder, 
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is now running into the tank, lifting the float and allowing 
the extractor bell to fall. The contents of the bell are 
first reduced to atmospheric pressure, and then are actually 


Hanutacturing Potes. 


under pressure. Part of the contents will, therefore, blow aut 


through the little tube after it has first discharged its glycerine 
plug. The bell still falling, this tube is again sealed by the 
glycerine in the glass vessel, imprisoning a definite quantity of 
gas. Then arrives a point when the resistance offeréd by this 
sealing is greater than the weight of the analyser bell, and the 
volume of gas is, therefore, transferred from the extractor to 


the analyser. By adjusting the height at which the little tube 
seals itself in the glycerine the amount of gas passed into the 


analyser can be lessened or increased. When the flue gas has 
been transferred from the extractor into the analyser, the CO, 
is absorbed, and, owing to such absorption, the analyser 
bell will not rise to its full height. It is allowed to work 
automatically and rise as far as it will, where it remains for 
a few seconds, and then dropsa little as the heat of the chemical 
combination disperses and the absorption is completed. At this 
point a pen descends and marks downwards from the zero on the 
chart to the position. of the analyser bell. The percentage of 
CO, in the gas is thus automatically recorded. The bell then 
vents, and a new charge of gas is brought forward to be dealt 
with in exactly the same way, the whole of the operations 
taking place automatically by means of the dripping water. 

The recorder can be fixed at a considerable distance from the 
flue if required, as the connections are made by a pipe of 
small diameter. The recording drum (which is driven by 
clockwork) also carries a chart for the draught record. The 
entire apparatus is enclosed in a substantial case, which takes 
up but a small space on. the boiler-house wall 


HE manufacture of small motors is a speciality of the 

. Electrical Company, Charing Cross-road, London, W.C. 

From a recently issued list we notice that these are 

made for direct-current and alternate-current circuits in sizes 

from 10 H. P. to 4 н.р. The largest range of sizes is in the 

direct-current motors, which are made for 

Small Motors. both series and shunt connections for 18 

different outputs. The alternate-current motors are built 

for one, two and three-phase circuits, and the sizes range 

from 3% H.P. to 4 Н.Р. А special pattern is made for dental 

engines and maseage apparatus both for direct and alternate- 
current eircuits. Full details are given in a recent list. 


In a neat catalogue just issued, Messrs. 
Hayward, Tyler & Uo. (Ltd.), 99, Queen 
* Victoria-street, London, E. C., emphasise the 
difficulties nci in obtaining a sufficiently wide range 
of speed control with eloctrically-driven pumps. Even with 
the latest types of interpole motors with shunt regulation the 
range is still restricted. They claim to overcome the difficulty 
with Sinclair's patent variable stroke pump. A system of 
eccentrics is provided by which the throw of the pump cranks 
is altered while the pump is running. The cranks can he 
adjusted to give either a full stroke or no stroke at all The 
pumps are made in seven sizes for capacities from 1,000 to 6,000 
gallons per hour at normal poon. 


Variable 
Stroke Pumps 


Now READY- —1907 Edition. 


Forms the most complete and reliable work 


xoog mcrg O-—U озы 


The BIG B 


BOOK Division contains all the usual items corrected quite up to date, and а 


large quantity of additional matter. indispensable to those engaged in the Electrical 
апа Allied Industries 


PRICE, Post Free! 


(kingdom) 19/9, (colonies) J7/, 


(States) 18/6, (countries) 17/6. 


od 


“THE ELECTRICIAN” 


pium Tris Tisi 


AND HANDBOOK. 


(CORRECTED TO FEBRUARY /8th, 1907.) 


of the kind ever published. The Hanp- 


ООШ mcr Q= U 


LUE BOOK. 


Full Prospeotus Free by Post on Request. 


ort 


er 


rere 


Gua 
Ln PA n teeci 


243 
| 


| 


“SPLENDID 


VABLUE.”’ 


BEST BRITISH MANUFACTURE. 


— — 


The “0, T." Dry Cell is by far the 
Best on the Market zt anywhere 
near the price at which it is offered, and 
gives splendid satisfaction. g 2 2 


Do not be deceived or misled by 
something which is said to be just as good. 


There is none better, The “ O. T." Dry 
Cell stands alone for Quality and Relia- 
bility, and is the Best and Cheapest Dry 
Cell obtainable. a 2 2 a 


WE ARE ACTUAL MANUFACTURERS 


Write us to-night for our Prices. 


DRY ed 


POROUS POTS, ZINCS, GLASS 
JARS, &c., &c. 


ALL SIZES. ANY QUANTITY, 


Ik AMALCAMATED DRY BATTERIES 
——— LIMITED, i 


"m. 
Uti e t T 


CELL. 


L^ J "au 
"IS, Make. 


16 and 17, Cevonshire Square, 
Bishopsgate Street, London, E.C. 


Telegrams: 
“ FOOTBRIDGE LONDON," 


Telephone : 
8876 London Wall, 


Agent for Scotland: 
J. GRAY & CO., 212, St. Vincent St., Glasgow. 


PAGE 
Amalgamated Dry укы EO . 2 Ү, 243 
British Engine, Boiler & Electrical Insurance Co, . ...... eee 
e deus Mert д АЛЫ, Me 221 
Davidson & Co,, Ltd. e DOT 
Edison & Swan United Electric EARNS СӨ; ТАЙ. ²ͤl 240 
Electric Construction c A CURL tape ia cs 231 
eie ð аен о ние, 225 
Everett, Edgcnmbe'& Oo, Did ennea es .d. C аө 217 
Evershed & Vignoles, Ид А eee de ST NEUE VERRE ЫЎ 
C/////VCC—P“wr ДЫ NU epp di 237 
Harris Patent Feed Water, Ltd. ОТИУ КККК E ET OD 
Henley's (W. T.) Telegraph Works: Co. Did. aeai ы н 224 
India Rubber, Gutta Percha & Telegraph Works Co., Ltd 244 
I. T. E. Electric Co., Ltd.................... e e e eee 228.9 
e ue АГУ ы 8 ö 234 
Maschinenfabrik Oerlikon Dn Warn иан К ЕК aise, cece 
Nalder Bros. & Thompson, Ltd. LRL 7. 
Reason Mfg. Co., TTT. а ˙ “ 235 
e eee tere E kee conc, же 
pandvoroti-Fousdey Oo, а ыан ci eei ты у ee, 217 
EImpiex CORAM Ld, . e E eR aoe 223 
Ae ИУ ЕИ EEA 241 
. The Electrician” Printing and Füblishiüg" Ob. uoc елмей 242 
Uniou ас б, Did, ое на КҮ КОЛГЕ УОТ 233 


Weston Electrical Instrument F CAES: Seats ok se sedi ee „єє 219 


Crading Directory. 
Alternators "AGE 


I 
Crompton & Co., Salisbury House, London Wall, E.C.; and Chelmsford 221 
Fintan Construction Co., Ltd., Dashwood House, New Broad-street, 
CC n 231 
India Rubber, Gutta Percha & Telegraph Works Co., Ltd., Silver- 
town, E., and 106, Cannon-street, E. C., London deen dee ere Ans, ү 
Maschinenfabrik Oerlikon, Oswaldestre House, Norfolk-street,Strand, 
ͥͤͤ DAS SR NIC алуны ч Gee elt 238 
Batteries (Dry) 
Amalgamated Dry Batteries, Ltd., 16 & 17, Devonshire-square, E.C. 243 
Books 


Henley's ( W, T.) Telegraph Works Co., Blomfield-st., London, E.C. ; 
and at North Woolwich and CE 22 

India Rubber, Gutta Percha & Telegraph Works Co., Ltd., Silver- 
town, E., and 106, Cannon-street, E. C., London а. 24 


SUPPLEMENT to “The Electrician," March:8, 1907. 


Carbons я PAGE 
Crompton & Co., Salisbury House, London Wall, E.C.; & Chelmsford 221 
General Electric Co., Ltd., 71, Queen Victoria-st., London, — 

Conduits and Accessories 
Crompton & Co., Salisbury House, London Wall, E.C.; and Chelmsford 221 
Simplex Conduits, Ltd., Garrison-lane, Birmingham; and 20, Bucklers- 


. . ̃ͤ а 227 
Economisers 
Greeh (E.) & Son, Wakefield. даны айылы» cerent — 
Feed Water Apparatus 
Harris Patent Feed Water, Ltd., 82, Victoria-street, S. W. . 223 
. Fittings for Electric Light 
Dugdill (J.) & Co., Failsworth, near Manchester . 
Edison & Swan United Electric Light Co., 36-37, Queen-st., Cheapside, 
PAOD, Б.О, ыразы ыд н Ap ERAN PPS ein до Pio. 240 
General Electric Co., Ltd., 71, Queen Victoria-st., E. CO.. . — 
Sun Electrical Co., Ltd., Charing Cross-road, London, W. C. ............ — 
Fuses and Fuse Boxes 
Reyrolle (A.) & Co., Ltd., FF 223 


Globes and Shades 
General Electric Co., Ltd., 71, Queen Victoria-st., E. C. . . „„ 
Instruments 
British Westinghouse Electric & Mfg. Co., Westinghouse Building, 
Norfolk-street, Strand, ener ААС Ле»: — 
Crompton & Co., Salisbury House, London Wall, Е.С, ; & Chelmsford 221 
Elliott Bros., Century Works, Lewisham, & 36, Leicester-sq., London 225 
Everett, Edgcumbe & Co., 87, Victoria-street, Westminster, S.W., and 


Collindale Works, Hendon, N. W. .. . . .. . . . . . 217 
Evershed & Vignoles, Ltd., Acton-lane Works, London, W. .....:..:.:) 215 
India Rubber, Gutta Percha & Telegraph Works Co., Ltd., Silver- 

town, E., and 106, Cannon-street, E. C., London 2 e, 244 


Nalder Bros. & Thompson, 34, Queen-street, Cheapside, London, Е.С, 239 
Weston Electrical Instrument Co., Ltd., Audrey House, Ely-place, 


Holborn; Landon, . н aE ой 219 
Insulators 
Henley's (W. T.) Telegraph Works Co., Blomfield-st., London, E.C. ; 
and at North Woolwich and Gravesend . . . . . 224 
India Rubber, Gutta Percha & Telegraph Works Co., Ltd., Silver- 
town, E., and 106, Cannon-street, Nr ыды 244 
Insurance 
British Engine, Boiler & Electrical Insurance Co., 12, King-street, 
Manchester 2 ———————õ—— ——ũ—ä⸗ 22 2—— ——5—. 232 


Lamps (Arc and Incandescent) 
Crompton & Co., Salisbury House, London Wall, E. C.; and Chelmsford 221 
Edison & Swan United Electric Light Co., 36-37, Queen-st, Cheapside, 
2 


onder nd K n Алы aere ese 240 
General Electric Co., Ltd., 71, Queen Victoria-street, E.C................... -= 
Reason Mfg. Co., Ltd., Brighton. tenaa e, e A i 
Union Electric Co., Ltd., Park-street, Southwark, S. E. . . 223 

Lifts (Electric) 

Carl Flohr, 73a, Queen Vietoria-street, E. O. sorriam 237 
Smith & Stevens, Ltd., Queens-road, Battersen . enn 211 

Liquid Starters f 
Sandycroft Foundry Co., Ltd., Chester. . . e 214 

Meters (Electrolytic) 

Reason Mfg. Co., Ltd., „ i Raw AUR on Komori PEDI St ct 235 


Motors (Electric) 
Crompton & Co., Salisbury House, London Wall, E.C.;and Chelmsford 22] 
Electric Construction Co., Ltd., Dash wood House, New Broad-st, E.C. 231 


Genera! Electric Co., Ltd., 71, Queen Victoria-street, E. C. f — 
India Rubber, Gutta Percha & Telegraph Works Co., Ltd., Silver— 
town, E., and 106, Cannon-street, E. C., London . . 244 
Lancashire Dynamo & Motor Co., Trafford Fark, Manchester. — 
Union Electric Co., Ltd., Park-street, Southwark, London, S. E. . .. 223 


“ Electrician ” Printing & Publishing Co, Salisbury-ct,Fleet-st,London 242 


Crompton & Co., Salisbury House, London Wall, E.C.;and Chelmsford 221 
Edison & Swan United Electric Light Co.,36-37, Queen-st, Cheapside, 


kondon REA лышы СЫА cie aibi Miei A eee 240 
I. T. E. Electric Co., 28, Gt. Russell-st., W. C. АКЕ КИЛҮЕ 228-9 
Nalder Bros. & Thompson, 31, Queen-street, Cheapside, London, E.C, 239 
Reyrolle (A.) & Co., td, Hebburn-on-Tyne ............. ccce sce, s 221 


Elliott Bros., Century Works, Lewisham, and 36, Leicester-sq.,London 225 

Henley's (W. Т.) Jelegraph Works Co., Blomfield-st., London, E. C.; 
and at North Woolwich and Gravesend . . . . . . . 224 

India Rubber, Gutta Percha & Tele raph Works Co., Ltd., Silver- 
town, E., and 106, Cannon-street, $4.0, London sssosissssss Lees ‚ 244 
Tools, Portable Electric. 

Consolidated Pneumatic Tool Co., Palace Chambers, 9, Bridge-street, 

e d ыык M миру — 

Turbine Makers 

British Westinghouse Electrie & Mfe. Co., Westinghouse Building, 
Norfolk-street, Strand, London, W. O. 


Maschinenfabrik Oerlikon, Oswaldestre House, Norfolk-street, Strand, 
Бакии E AT E E ETICA ыы бс ый ЫЛ dee coe 238 
Underground Mains 
Бина N & Helsby Cables, Ltd., Works : Prescot, Helsby and 
LV OP DOOR’ desis Lire каже АЦ АСА OE: Nees RR RR — 
Henley's (W. T.) Telegraph Works Co., Blomfield-st., London, E.C.; 
and at Nort Woolwich and Gravesend ........ УРИ ee вава ео Dot 
India Rubber, Gutta Percha & Telegraph Works Co., Ltd., Silver- 
town, E., and 106, Cannon-street, E. C., London ........ TO e 244 
Ventilating Engineers 
Davidson & Co., Ltd., Sirocco Engineering Works, 13, Victoria-st., 
London, S.W., and Belfast, Manchester and G IAB POW cr esse 227 
Wire (Covered and Uncovered) 
British Iusulated & Helsby Cables, Ltd., Works: Prescot, Helsby and 
eros e гие е он OAT y — 
Henley’s (W. T.) Telegraph Works Co., Blomfield-st, London, E.C. ; 
and at North Woolwich and Gravesend TIE 224 
India Rubber, Gutta Percha & Telegraph Works Co., Ltd., Silver- 
town, E., and 106, Cannon-street, E. Ci London eee eee 244 


ee t x 


SUPPLEMENT to “ The. Electrician," March 8, 1907. 244 


T ne India | Rubber, Gutta Percha and 
x elegraph Works Co., Ltd., 


Silvertown. 


MANUFACTURERS OF 


C a bl CS. | Electric Light, Telegraph, Керде, Submaríne. 


f Compound Wound, Shunt or t Series, for Electric 
D ynamos. | Light and Power. | | 


| Moto S. ў | Век or Direct Dríve, for all Classes of Service. 


| [nst ru ments. For "Telegraph and Testing Purposes. 


Batte ries. All Classes of Leclanche, Daniell's, Grove's, &c. 


D I ns u lato rs. Of Every Description, Porcelain, Ebonite, &c. 


i PRICE LISTS OF ABOVE WILL BE SENT ON APPLICATION. 


HEAD OFFICES: | WORKS: 
1006, Cannon Street, London, E. e Silvertown, London, E. 


ee —Á—— — P = ани - 


Telegrams: 
Head Office: “ Silvergray, London." Works: Grayulver, London.” 


Branches: Belfast Birmingham, Bradford, Bristol, Cardiff, Dublin, Glasgow, Liverpool Manchester, 
Newcastle-on-Tyne, Portsmouth, Sheffield. 


: of 
Printed and Published by GEORGE TUCKER, at the Editorial, Printing and Publishing Ofices, 1, 2 and 8, SALISBURY Court, FLEET STREET, in the City 
н 8, 1907. 


RIDAY, MARCH 


die 


$ " т PT лух 


а — . 


THE ELECTRICIAN: - 


THE OLDEST WEEELY ILLUSTRATED JOURNAL or 


ELECTRICAL ENGINEERING, INDUSTRY, 


BSTABLISHHD, First Series (Weekly), 1861; 


SCIENCE AND FINANCE 


Second Series (Weekly), 1878. 


No. 1,504. [vse 22.] 


FRIDAY, MARCH 15, 1907. 


Price SixpENCE (р, 508% 
Abroad 9d., or 18 cents, or 90c., or SORS. 


CONTENTS OF THE CURRENT NUMBER. 


FFC 885 TE SERIES System or ELEcC- 
TRIC TRANSMISSION ........ 854 
Central Station Management.. 855 


Norxs 
Arrangements for the Week .. 838 
The Modern Theory of Elec- 


the Series System. By J. S. 
Highfield. illustrated. Con- 


The Cramp Neutralised Re- 
pulsion Motor (Val. A 


trical Conductivity in . Recent Investigation of Light- 
Metals. By Prof. J. J. ning Protective Apparatus. 
Thomson, F. R. 839 By R. P. Jackson. Illus. .. 856 

Flame Arc Lamps. Ву H. 8. | CORRESPONDENCE ,........... 853 
Hatfield, B.Sc. IIlustrated 842 The Electrolytic Lightning 

The Transmission of Electrical  · Arrester (Charles C. 
Zuergy by Direct Current on | Garrard). 
ase; 844 | Fynn): 

The B. T.-H. Petrol - Electric LEGAL INTELLIGENCE ........ 860 
System for Commercial Municipal, Foreign & = 
Vehicles. Illnstrated...... 848 Notes 863 

The Commercial Motor Ex- Trade Notes and Notioss .... 866 
hibition. Illustrated ...... 850 | Companies’ Meetings. and 

PHYSICAL SOCIETY .......... 853 Reports 870 
„Ionisation of Gases by New Companies, &. ....... . 872 

a-particles of Radium " | City Notes . . 872 
( Bragg]. ` Companies’ Share List desees 874 
NOTES. 
— — 


Wk have considered it best to defer our report of Prof. J. J. 
THOMSON’s lecture on Corpuscles in Conductors until we 
had a complete report revised by the author himself. 
The corpuscle, or electron, theory of electricity has not yet 
taken the position it deserves among electrical engineers. 
There are several reasons for this. The electron theory has 
been grown in a soil of mathematics, and some varieties of 
physics which have little connection with anything coming 
into the engineer's daily round. The working engineer has 
not any great interest, as an engineer, in electrical conduction 
in vacuum tubes, though his scientific instincts may lead him 
to study it; and the intervention of radium and newspaper 
science has further discouraged him. But what has prob- 
ably hindered the full acceptation of the electron hypothesis 
more than anything else is that the theory was not of 
much help as to solid conductors, or magnetised iron, which 
are almost the only things he works with. Electrolysis, of 
course, is a fertile field for electrons and many other theories, 
but these theories, again, do not come into practical work. 
Even an electroplater does not always thoroughly master the 
modern theories of electrolysis. 

Pror. THOMSON has done a great service in giving us a good, 
succinct account of his ideas of the electron or corpuscle 
theory of electrical conduction in metals. It may be said 
that in a sense this completes the field of conquest o£ 


! : А 
the electron, as far as the engineer is concerned at апу 


rate. We wait in weekly expectation for an account of 
a satisfactory explanation of gravity ; but in the meantime 


we are grateful for an explanation of the inner mechanism 


of the Hall effect, and of the relation of heat and elec- 
trical conductivity. There is a very difficult field, however, 
and that is thermal radiation, and the electron theory is 
beginning to explain that too. The theory of radiation is at 
present developing very quickly, but itis still very difficult to 
follow, and the student is troubled with such questions as 
whether one can discuss the entropy of a single vibrating par- 
ticle with thermodynamic proprie ty. 


THE case recently before the Courts, and reported at length 
in our columns, in which Dr. ALEXANDER MUIRHEAD and 
Messrs. MUIRHEAD & Co. (Ltd.) petitioned for the revocation 
of S. С. BRowN's cable relay patent No. 1,434 of 1899, has 
been followed with keen interest by the submarine cable 


world. On Monday last judgment was given by Mr. Justice 


NEVILLE upholding the validity of all the claims in this 
patent. 


— e 


OxE notable feature in the case has been the exceedingly 
fair attitude taken up by the cable companies using the Brown 
relay under royalty—namely, the Eastern and Associated 
Telegraph Companies, and the Commercial Cable Company. 
Although entirely independent of both petitioners and re- 
spondents, they did not hesitate to be represented and to be 
prepared to give evidence as to the novelty and utility of the 
relay. These companies have always been ready to give any 
new invention a thorough test, and, as Mr. WALTER JUDD, 
electrician-in-chief to the Eastern and Associated Companies, 
stated in evidence, his companies had made prolonged trials 
on their cables of the Muirhead relay in which the tongue was 
vibrated between fixed contacts, but it was not found satis- 
factory. They would have been only too pleased if it had 
given them what they wanted. They also tried BROWN's relay, 
and the trials proving satisfactory they adopted this system 


THE evidence of Mr. Jupp and of Mr. JAcon, chief of the 
submarine cable department of Messrs. SIEMENS BROTHERS, 
that Brown’s was the first successful solution of the cable relay 
problem, was not controverted. The attack on the patent was 
on the ground of prior user, broadness of claims and alleged 


anticipations. The latter were fragmentary claims from VAR- 
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LEY, CALLENDAR and DELANY'S patents, which, it was con- | BRowN's relay appealed, and it was hoped that he would 


tended, could have been pieced together by anyone to form 
BnowN's relay, without tho exercise of any ingenuity. Putting 
together DELANY’s divided plate, CALLENDAR's and C. and 
S. A. VARLEY's revolving rollers or wheels, CROMWELL 
VARLEY'S and DELANY's spark annulling condensers for fixed 
contacts, and CROMWELL VARLEY's induction coil, nothing 
was supposed to be left of BRowN's device. The claims were 
also assailed as too broad, on the ground that the words 
„moving surface possibly included DELANY's vibrating sur- 
face, although BRowN particularised his motion as rotary in 
the body of his specification. Further it was argued that 
DELANY'S fine vibrations of the tongue could, with very little 
imagination, be converted into BRown’s drum when given a 
rapidly reciprocating instead of a rotary motion. с 

А соор deal of scientific evidence was taken on both sides 
as to the action of condensers across moving contacts. BRown’s 
employment of them, in combination with a moving or 
sliding contact, and his purpose in overcoming uncertainty 
of contact by their use, were admitted as novel, the only con- 
tention being that the condensers if employed by anyone 
for spark prevention would have the double effect. Yet 
the VARLEYS did not point this out. They introduced a 
sliding contact to avoid the sticking that resulted from 
sparking on fixed contacts, but never found out that in 
deing so they introduced a totally unreliable and unwork- 
-able contact which was useless without condensers. They 
suffered from melting of metal” with this contact, 
but instead of doing what it was alleged they might 
have done—namely, adopt the VARLEY condensers of 
10 years previous—they expressly propelled their contact 
wheels by rollers of hard metal to “burnish down” the 
roughness caused by this trouble. The magnetic shunt was 
attacked on the ground of common knowledge, WILLIAMS’ 
* Manual of Telegraphy " and CRoMWELL VARLEY’s fourth 
mode being cited. Prior user by the West India & Panama 
Telegraph Co. fell through, as petitioners' leading counsel 
stated that it really added nothing to the case. The defence 
was that in every case the resistance of the shunts pre- 
viously used was equal to, or more than that of, the 
receiver, whereas BROWN's was a fraction only of that 
of the receiver, and this, together with his high ratio 
between inductance and resistance, gave a large time constant, 
specially of use in eliminating extraneous currents from the 
receiver and improvingthe definition. Theoretical evidence was 
advanced to prove that receiving condensers of proper capacity 
could be made to do all that was claimed for the magnetic shunt, 
and that their presence eliminated all slow and irregular cur- 
rents from the receiver, but those familiar with these apparatus 
on cables could not possibly support such statements. A great 
deal of credit must be accorded to the learned counsel on both 
sides for the thoroughness with which they grasped a subject 
replete with intricate points in the science and practice of 
submarine telegraphy. With regard to the judgment, the views 
of those directly engaged in submarine cable telegraph work 
were indicative of great satisfaction, for to no one more than 
to the cable electrician has the ingenuity and originality of 


enjoy the fruits of his very successful work. 

‘THE sudden transition from the excellent illumination which 
characterises Paris under normal conditions to that supplied by 
tallow candles will no doubt be a matter of congratulation to gas 
managers, who have not yet experienced this phase of labour 
trouble, though if their time comes they will assured] y find that 
the capacity of their gasholders will not give them much time to 
settle differences with their employés. The incident shows how 
far Trade Unions will go to enforce their views of a grievance, 
which does not yet exist, but which may do so at some future 
time. Fortunately the strikers were brought to their senses by 
popular indignation, and by the prompt action of the French 
Government in arranging to send sappers to work the plant. 
This action was, of course, challenged in the Chamber; but 
the Government have received ample support, and the 
labour unions are likely to find that they have lost a good 
deal of sympathy. The situation was not without its humours ; 
several motor cars seem to have been requisitioned as tompo- 
rary sources of power, and if only the petrol electric omni- 
bus were more in evidence, it would doubtless have heen at 
a premium. 

IN another column we publish some comments by “A Supply 
Manager " upon our recent leading article on the subject of 
“Central Station Management." The quarrel he picks with 
us over the title is, perhaps, reasonable, though we used the 
term as a common enough expresssion referring generally to 
electricity undertakings. But we cannot altogether agree with 
the writer’s main conclusion that the control of a large under- 
taking can be, in the interests of efficiency, placed in the hands 
of a “ general manager.” The scheme outlined has, perhaps, 
much to commend it at first sight, but it would probably in- 
volve heavier salaries without corresponding advantages. 
Moreover, men having the qualifications of our critic’s general 
manager are very scarce; and though hundreds would un- 
doubtedly stand for election to such a position, we are none the 
less confident of their inability to fill it. | 

—— 

AS we have already stated, the best solution of the problem 
seems to us to be the division of the duties of the undertaking 
under two main heads: Engineering and Commercial. The 
first would embrace the generation and distribution of elec- 
trical energy—from the coal pile to the consumer's meter. 
The second would give an undertaking what to-day it seri- 
ously lacks—an efficient Selling. Department. The work of 
this department would include all that relates to the 
application of electrical energy to lighting, heating and 
power, though we doubt if all our readers will welcome our 
critics idea that consulting engineering should also be 
included. As to the heads responsible for the conduct 
of these essentially distinct departments, the first would 
be an engineer, and the second—a type of man yet to 
be developed—an electrical engineer with a good knowledge of 
illumination, heating and power agents and their applications, 
together with commercial knowledge. The tendency will be 
to produce this class of man, and we are convinced that, at the 


—— — 
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. County of London, and the Metropolitan Electric Supply Com- 
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road wheels. "Where mechanical means fail, electric methods 
can apparently make up the deficiency. From the systems 
which we describe in this issue it will be seen that a highly- 
efficient combination of a petrol engine, dynamo and motor 
can be built up on a standard chassis without any undue 
increase in weight. The flexibility of control, improved 
acceleration, and general reliability and economy of the com- 
bination are universally admitted by automobile engineers, 
but it is evident that the petrol gear drive will die hard. The 
indirect electrical drive has the advantage that the petrol 
engine is still needed, and that petrol vehicles cau be converted 
without much trouble into the combined System. If its merits 
receive the consideration they deserve, the petrol-electric 
vehicle, for such heavy duty as omnibuses, waggons and lorries 
impose, will emerge superior to other systems in vogue on the 
score of flexibility, reliability, distance-range and fuel economy. 
Tramway managers making use of motor omnibuses for feed- 
ing their systems from outlying districts should be naturally 
attracted to & method of driving, similar in many respects to 
that employed on their own cars. They could do a great deal 
to encourage the running of such vehicles in the interests of 
motor transport generally. 


——— —— — —— —— 

Retirement of Mr. John Gavey.— In connection with the 
approaching retirement of Mr. John Gavey, C.B., it has been 
arranged to give a complimentary dinner at the (irand Hotel, 
Trafalgar Square, London, on Thursday, April 11th, at which 
the Postmaster-General will preside. Tickets can be obtained 
from Mr. R. A. Wells, Engineer-in-Chief’s Office, General Post 
Otfice, London. 

A New Scientific Periodical According to the Elektro. 
technische Zeitschrift, a new journal, Gazeto Matematika Inter- 
"acta, is shortly to appear. This paper will be written in 
„Esperanto.“ It will deal with pure and applied mathematics, 
mechanics, and theoretical physics, and will contain all the 
usual features of a technical journal. Articles translated from 
other languages will be a special feature. The price of the 
paper will depend on the number of subscribers, but it will not 
exceed 108. for an issue containing 192 pages. 

Royal Society.—At the meeting held yesterday afternoon, 
among the Papers read were ** The Total Ionisation of Various 
Gases by the a-Rays of Uranium," by T. H. Laby, and “On 
the Ionisation of Various Gases by the a-, 8- and y. Rays,“ by 
R. D. Kleeman. | 

The Council, on February 28th, selected 15 candidates to be 
recommended for election as Fellows of the Society. Amongst 
those selected were: Lord Blythswood, who is well known 
in connection with his work in pliysics ; William Henry Bragg, 
professor of physics at the University of Adelaide, who has 
carried out many investigations on radio-activity ; William 
Duddell, who is well known for his work in connection with 
oscillographs, for which he received a gold medal at ihe Paris 
Exhibition in 1900, the singing arc, and electrical instrumenta; 
and John Ernest Petavel, whose investigations have dealt 
principally with standards of light, radiation, convection and 
electric furnace reactions. | 

Cable Interruptions and Repairs. 

Date of Interruption. Date of Repair. 
Tarifa — Tangieer Jan. 18,1904 .. — 
Garachico (Teneriffe)-- Santa 


moment, electricity supply has need of him. The engineering 
element is apt not to appreciate the importance of developing 
the sale of electrical energy, and for this reason, we think, it 
will be difficult to effect a compromise between the engineering 
and commercial departments under the ægis of a “ general 
manager ” who is really an engineer. | 


DURING the week the directors of the City of London, the 


panies have presented reports to their shareholders, and in each 
case these reports must be considered satisfactory. In the 
case of the City of London Company, the increase in the units 
sold to private consumers amounts to almost 2,000,000, but 
owing to the loss of the temporary supply given to the London 
County Council tramways, the net result is only an increase 
of 706, 000 units. The average price obtained per unit is 
slightly less than last year, but this is accounted for by the 
increased proportion of the units sold for power purposes. The 
available balance for the year amounts to £86,660, out of 
which a dividend of 6 per cent. is to be paid on the ordinary 
shares. The County of London Electric Supply Co. have made 
considerable progress; their revenue has increased by over 
£10,000 and the sale of units by 25 per cent. The average 
price received has fallen 14 per cent.; this, however, is ex- 
plained by the large increase of power units, which now 
amount to no less than 43:9 per cent. of the total. The 
result of the year's trading is that the same dividend is paid 
as in the previous year, but an increase of £750 is made in 
the amount carried forward. The record of the Metropolitan 
Electric Supply Co.’s progress is not so self- evident, owing to 
the sale of part of their system, amounting to over 300,000 
lamps, to the Marylebone Council. The actual progress is, 
however, most clearly shown by the fact that 77,500 new 
lamps have been connected during the year, this being a 
larger increase than in any previous year. At the meeting 
of shareholders of the Company the chairman drew atten- 
tion to the fact that the exceedingly clear atmospheric 
conditions which prevailed during 1906 had made a con- 
siderable difference to the output, which varied as much as 
30 per cent. between a dark and a bright day. This cause, and 
also to a slight extent the introduction of metallic filament 
lamps, had resulted in their total output being practically 
stationary. Further, all the companies seem to be feeling the 
effect of the heavy assessments which have a way of increasing 
at an alarming rate. 


JUDGING by the exhibits of petrolelectrie systems at the 
Olympia Commercial Motor Show the direct petrol drive for 
omnibuses and heavy industrial vehicles is likely to be seriously 
challenged in the immediate future. Until we have accurate 


figures of the cost of maintenance of petrol-driven vehicles a Cruz de la Pama July 12,1906 .. z 
reliable comparison cannot be drawn with other systems. d Canary—Lanzarote .. Sept. 18, 1906 .. e 
Paramaribo—Cayenne ...... Nov. 27, 1906 


There is abundant evidence, however, that the gear box is Fort de France—Puramaribo Dec, 17,1906 .. Mar. 11, 1907 


b t s Ф . . . . 
0 h inefficient and noisy in spite of the many improvements d Таала Jan. 9,1907 .. = 
which high-grade steel and better methods of tempering and Odessa—Kilia ....,......... P E. 105 ө 
ар 2 | . ` ` noh L] 9, dis — 
cutting have made possible. Continued use of gears seems опу | . етти ALMA сеа 125 25,1907 .. Mar. 7. 1907 
Panama — Buenaventura .. . Feb. 28,1907 .. 


to emphasise the need of some other metha@ of transmitting 


E è | Buenaventura—Santa Elena Feb. 28,1907 .. — 
the power of so efficient a machine as the petrol engine to the is — 


Mozambique Majunga .... Mar. 12, 1907 
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the most elementary formule, the author developed a graphical 
method, and after a few simple diagrams arrived at an easy 
and accurate solution for a case where one span, one flexible 
pole and a rigid anchor-pole were concerned. He concluded 
with another diagram showing how approximations might be 
formed for other spans. The Paper was followed by an appendix 
by Mr. W. H. Logeman, dealing with the flexible-pole problem 
analytically, and by a second appendix giving a draft “ Model 
Description" of the Board of Trade for overhead-wire con- 
struction, which was submitted for consideration by the Insti- 
tution. 


. Engineering Conference, 1907.— The Council of.the Insti- 
tution of Civil Engineers have made arrangements to hold the 
fourth Engineering Conference on June 19th, 20th and 21st 
next, when a programme of meetings for the discussion of engi- 
neering topics and of visits to engineering works in or near 
London will be arranged. In Section VII. (Applications of 
Electricity), the chairman is to be Col. R. E. B. Crompton ; 
the vice-chairmen will be Prof. J. A. Ewing, Mr. John Gavey, 
Mr. W. M. Mordey and Mr. A. A. Campbell Swinton ; and the 
hon. secretaries are Mr. H. R. J. Burstall, Mr. A. H. Preece 
and Mr. J. F. C. Snell. The annual conversazione is to be held 
on the evening gf June 20th, at the Royal Albert Hall. 


Electric Power at West Ham.—On Friday last an interest- 
ing ceremony took place at the West Ham Corporation's elec- 
tricity supply station, when a new feeder for supplying Silver- 
town was switched on. The Corporation having determined to 
increase their power load as much as possible, this feeder was 
laid, and although supply has only just commenced 1,000 H. P. 
is already connected. Current is generated at 2,000 volts two- 
phase, 50 periods, and stepped-up to 6,000 volts for transmis- 
sion to Silvertown. The cables are 0-2 sq. in.“ twin concentric” 
paper-insulated lead-sheathed drawn into earthenware pipes. 
Both the feeder and the distributors are laid in duplicate, and 
consumers requiring a day and night service are connected 
to both systems. In the Silvertown sub-station and at the 
consumers' end, isolating switches are provided for the purpose 
of changing from one set of mains to the other. The cost of 
the transmission and distribution system is about £5 per 
kilowatt. Factories working ordinary hoursare charged from 
0-9d. to 1d. per unit, while long-hour demands are made the 
subject of special arrangements. At the opening ceremony 
Ald. Littler (chairman of the Electricity committee), having 
briefly explained the objects and scope of the new scheme, led 
the way to the switchboard where the new feeder was switched 
on by Ald. Stable (in the unavoidable absence of the Mayor). 
Aíter the station had been inspected, an adjournment was 
made to the engineer's office, where Ald. Littler, after wishing 
success to the new scheme, complained that owing to the 
stringent building regulations enforced by the Corporation, 
many manufacturers in the borough were thinking of moving 
elsewhere. This was a very serious matter, as on the 
manufacturers depended the prosperity, not only of the elec- 
tricity undertaking, but of West Ham in general. He hoped 
the Council would see their way to modify those regulations. 
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ARRANGEMENTS FOR THE WEEK. 


FRIDAY, March 15th (to-day). 
NORTH-EAST Coast INSTITUTION or ENGINEERS AND SHIPBUILDERS. 
7:40 p.m. Meeting at the Lecture Theatre of the Literary & Philo- 
sophical Society, Westgate- road, Newcastle-upon-Tyne. Paper 
on The Application of Electricity to the Driving of Pumping 
Machinery for Pontoons and Graving Docks," by Mr. W. C. 
Mountain. (Adjourned Discussion.) 


Institution ок МЕСНАМІСАІ, ENGINEERS. 
$ p.m. Meeting at Storey'a Gate. Paper оп “ Petrol Motor Omni. 
buses," by Mr. W. Worby Beaumont. 


Rovar INSTITUTION. 


9 p.m. Meeting at Albemarle-street, Lecture on '* Problems of Applied 
Chemistry," by Prof. G. Lunge. 


| NORTHAMPTON INSTITUTE ENGINEERING SOCIETY. 
Meeting at the Institute. Paper on “ Testing of Iron for Electrical 
Purposes," by Mr. P. Fortin. 
SATURDAY, March 16th. 
STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 


2:30 p.m. Visit to the Neasden Generating Station of the Metro- 
politan Railway Co. 


MANCHESTER STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. | 
Visit to the Widnes and Runcorn Transporter Bridge. 
MONDAY, March 18th. 
NEWCASTLE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
8 p.m. Meeting at the Engineering Lecture Room, Armstrong Col- 
lege. Newoastle-on-Tyne. Papers on “Train Lighting,” by Mr. 
H. Henderson (Adjourned Discussion), and on Insulation,” by 
Mr. O. J. Williams. 


TUESDAY, March 19th. 
MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEEBS. 
7:30 p.m. Meeting at the University (Pbysical Laboratory) Man- 
chester. Paper on A New Type of Induction Motor, by Mr. 


RM | : : L. J. Hunt. 
Overhead Transmission Lines.—-At a meeting of the Insti- 


tution of Civil Engineers on the 5thinst., Mr. A. P. Trotter read a 
Paper оп “ The Construction of Overhead Electric Transmission 
Lines." ‘The author divided the subject into five sections, 
relating to wires, poles, arms, insulators, and flexible poles. 
Copper wire was shown to vary greatly in mechanical proper- 
ties; large sizes were sometimes weak and soft, being little else 
than rod. A diagram was given showing how the tensile strength 
of copper wire varied from 22 or 23 tons per square inch for 
large sizes, up to 30 tons per square inch for the smaller tele- 
graph gauges. Stranded cables offered more advantages than 
disadvantages. Elongation should be not less than 1} per cent. 
in Sin. A sample stress-strain diagram was given, and the 
Swiss and German limits of tensile strength and minimum 
gauges. Swiss and German wiod pressure allowances were 
given. In the section on poles the author gave illustrations 
of Mexican 40ft. steel towers for 440 ft. spans. Obser- 
vations were made on the setting, earthing, painting, 
and staying of steel poles, and the choice between tubu- 
lar and lattice types, and a factor of safety of 6 was 
suggested. In the case of wooden poles, a factor of safety of 
10 seemed necessary, and the difficulty of obtaining single 
poles capable of withstanding wind pressure aud stress of the 
wires was mentioned. This pointed to the use of properly 
designed A poles. This section ended with a reference to the 
Post Office specification for wooden poles, and the depth at 
which various sizes should be set. The section on arms re- 
ferred to the use of channel steel, oak arms, or iron brackets 
and cradles. The treatment of the problem of flexibility of the 
line in the direction of routealgebraically was somewhat difficult 
and in one case at least had been unsatisfactory. After giving 


Farapay SociETY. 
8 p.m. Meeting at the Institution of Electrical Engineers, 92. Vic- 
toria-street.. Papers on The Potential of Hydrogen Liberated 
from Metallic Surfaces," by Messrs. H. Nutton and H. D. Law; 
on ‘Electrode Potentials in Liquid Ammonia,” by Messrs. 
F. M. G. Johnson and N. T. M. Wilsmore ; on The Impedance 
of Solutes in Solvents as Manifested by Osmotic ‘ Pressure,’ 
by Mr. J. G. A. Rhodin ; and on The Electrolytic Deposition of 
Zinc, using Rotary Electrodes,” by Mr. T. Slater Price. 


WEDNESDAY, March 20th. 
. SOCIETY or Анте. 
S p.m. Meeting at John-street, Adelphi. Paper on '' Smoke Pre- 
vention in Factories and Electric Sapply Stations,” by Mr. 
. J. B. C. Kershaw. 


THURSDAY, March 21st. 

LEEDS SECTION or THe INSTITUTION or ELECTRICAL ENGINEERS. 

7:15 p.m. Meeting at the Technical College, Halifax Paper on 
„Underground Mains, by Mr. W. M. Rogerson. 


INSTITUTION OF ELECTRICAL ENGINEERS, 
S p.m. Meeting at Great George-street, Westminster. Paper on 
“ Rail Corrugation," by Mr. J. A. Panton. 


FRIDAY, March 22nd. 
PHYSICAL SOCIETY. ; 

4 p.m. Meeting at the Physics Laboratory, Royal College of Science, 
Imperial Institute-road, South Kensington. Papers on Er- 
perimental Mathematics," by Mr. Piohon; on“ Logarithmic 
Lazytongs and Lattice Works," by Mr. Blakesley : оп А Місго- 
manometer,” by Mr. Roberts; and on “ Electrical Conduction 
Produced by Heating Salts,” by Mr. Garrett, 


STUDENTS’ SECTION OF THE INSTITUTION OF CIVIL ENGINEERS. Ж 
S p.m. Meeting at Great George-street, Westminster. Paper 
„A Point in Turbo-alternator Design,” by Mr. F. J. Kean. 


| Roya. INSTITUTION. Positive 
9 p.m. Meeting at Albemarle-street. Lecture оп “ Rays of Post 
Electricity,” by Prof. J. J. Thomeon. 
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THE: MODERN THEORY OF ELECTRICAL CON- 
"^ ^ A DUOTIVITY OF METALS.“ 


BY PROF. J. J. THOMSON, F.R.S. 


In this lecture Prof. J. J. Thomson gives a concise account 
of the modern theory of electric conduction in metals. Those 
of our readers who are unable to spare the time to follow the 
scattered literature on this subject will welcome the present 
contribution as enabling them to see without much difficulty 
how the theory now stands. . 


It is somewhat remarkable that, though the passage of electric 
currents through metals is by far the most familiar case of electric 
conduction, yet our knowledge of the mechanism by which conduc- 
tion is effected is far more definite and far more developed in the 
case when electricity is transmitted through gases or through liquids 
than when it is transmitted through metals. This is no doubt 
partly due to the fact that, thanks to the kinetic theory of gases, we 
have a very much mote definite conception of the structure of a gas 
than we at present possess of a metal. But it is also, I think, due in 
part to the fact that the laws and phenomena associated with the 
conduction of electricity through metals are far less varied and show 
far fewer peculiarities than the conduction of electricity through 
gases. For instance, the conduction of electricity through gases 
shows 80 many peculiarities that it gives a clue to the mechanism ; 
it gives, so to speak, itself away, which the more regular and con- 
ventional metal refuses to do. In spite of this some progress has 
of late years been made in the theory of metallic conduction, and it 
is some of the results of this theory that I wish to bring before you 
this evening. 

All the theories that I know of metallic conduction ascribe the 
passage of electricity through the metal to the movement of elec- 
trified particles. In the theory as originally developed by Riecke, and 
very shortly afterwards by Drude, it was supposed that particles, 
both positively and negatively electrified particles, were present in the 
metal, and that these moved under the action of the electric force 
carrying а current along with them. In a form of the theory which 
I published some few years ago, I limited the movement of the 
particles to the case of negative particles. I supposed that the actual 
carriers of the electricity in the metal were those small negatively- 
electrified systems which we call corpuscles, and that the heavier 
positive particles took little or no part in the conduction of the 
electricity. This view has the advantage that the passage of elec- 
tricity through a metal is not accompanied by any transport of the 
metal, a result which has often been looked for, but never detected. 
In the usual form of the theory, which I shall show later on re- 
quires some modification, the structure of the metal is somewhat as 
follows: By the action of one atom of the metal on another, cor- 
puscles are split off from the atoms, and they remain diffused 
through the mass of metal; so that we may picture to ourselves 
a metal as somewhat like a porous body, the pores of which are 
occupied by a substance with the properties of a perfect gas. In the 
older theory it was supposed that these corpuscles remained free for 
a time sufficiently long to enable them to get in thermal equilibrium 
with the metal itself, so that, like all gases, the average kinetic 
energy of the corpuscle was a constant merely depending upon the 
temperature. 

With all gases the average kinetic energy is the same if the tem- 
perature is the same. As these corpuscles are exceedingly small 
compared with the molecules of hydrogen, the mass of a corpuscle 
being only about 4,,l5th part of that of a molecule of hydrogen, it 
follows, if the kinetic energy of the corpuscle is to be the same 
as that of a molecule of hydrogen, the corpuscle must move with 
very much greater rapidity than the hydrogen molecule at the 
same temperature; in fact, that the square of the velocity of the 
corpuscle must be 3,400 times the aquare of the velocity of the hydro- 
gen molecule, with the result that the velocity of & corpuscle at 
UC. would be about 107 em. per second—roughly speaking, about 
60 miles per second. These rapidly-moving corpuscles are supposed 
to be disseminated through the inetal, and to be moving with this 
velocity in all directions. If there is no external force acting upon 
them, though there is this movement of electricity through the 
metal, yet there is no transport of electricity in one direction rather 
than in another. There are as many of these corpuscles moving in 
the one direction as in the opposite, so that there is no resultant 
flow of electricity. But if we apply to these corpuscles an external 
electric force, then the corpuscles drift under the action of the force, 
drifting, since they are negatively electrified, in the opposite direc- 
tion to the force, so that there is now a finite flow of these cor- 
puscles through the metal accompanied by the flow of the propor- 
tionate amount of electricity, and it is this flow which, on this 
theory, constitutes the electric current. We can on this view very 
easily find an expression for the conductivity of the metal in terms 


* Lecture delivered February 21, 1907, before the Institution of Elec- 
trical Engineers. 


of the number of these corpuscles per cubic centimetre, and of 
their mean free path. The average velocity which the electric force 
gives to these corpuscles is practically the velocity which it can give 
in the interval between one collision and the next. The effect of 
the electric force is, as it were, annihilated when a collision occurs, 
and has to begin its work over again, so that if ¢ is the interval 
between two collisions, X the electric force and e the charge on the 
corpuscle and n its mass, the acceleration of course is Xe/m. If 
t is the time that elapses between one collision and the next, the 
time the acceleratior has to act is equal to ¢, so that the velocity at 


the end due to the force will be `i, 
? 

One-half of this will be the average velocity, so that the average 
veiocity which these corpuscles will acquire owing to the electric 
force X will be jM Let us call this velocity v, the amount 

l . 
of electricity that wil] pass through unit area in unit time will be the 
number of corpuscles which pass through that area multiplied by 


ФС 
e—that is, nve, or substituting for v, pu t. This is the current 


ird | | 
т, thus nyt so that the specific conductivity, called c, will be 


given by the equation cu t. 


That will be the expression for the conductivity of the metal. Let 
us try to estimate this time, f: when we are dealing with electric 
forces of the order of those which occur in metallic conduction, it 
is very easily shown that the velocity that in the interval between 
one collision and the next will impart to a corpuscle is extremely 
small compared to the velocity of 60 miles per second which the 
corpuscle possesses in virtue of its temperature. So that the speed 
at which the corpuscle moves from one collision to the next, will prac- 
tically be that velocity of 60 miles per second, and be independent of 
the forces acting upon it. If we, for the moment, call V the velocity 
of the corpuscle (10* ein. per second), and ^ the length of the free path, 


then tae, and the expression for the conductivity of the metal is 
ne? X 
^a V А 

We want to get some check upon this result; it does not mean 
much as it stands; and I now proceed to consider the very remark- 
able result which Drude established for the connection between 
the electrical conductivity and the thermal conductivity of a metal. 
It is evident that if we have a metal filled with these corpuscles 
which are in temperature equilibrium with the metal itself, then if 
different parts of the metal are at different temperatures, the tem- 
perature of the corpuscles will be different at different parts of the 
metal, so that the energy of these corpuscles will tend to flow from the 
hot parts to the cold. There will be, therefore, in consequence of the 
freedom with which these corpuscles move, a conduction of heat 
arising from the corpuscles themselves. Now let us suppose for a 
moment that all the heat that is conducted in a metal is conducted 
by means of these corpuscles, so that the conductivity of the metal 
will be the conductivity of this collection of corpuscles. The 
conductivity of a gas has been worked out on the kinetic theory 
of gases and expressed in terms of the number of molecules of the 
gas per cubic centimetre—the mean free path and the average 
velocity. The value of R, the thermal conductivity of the gas, is 
on the kinetic theory given by the equation R=4ndVa. | | 

The quantity a which occurs in this expression is defined in this 
way, d is the kinetic energy of the molecule of any gas at the 
absolute temperature 0. From this definition of a it can be 
shown that a is about 1:5 х 10—16. If you look at the expression 
for k and the expression for c, and divide one by the other, 
you will notice that everything that is peculiar to the metal—that 
is, the number of corpuscles per cubic centimetre—and the free 
path of these corpuscles goes out, and that 
„у? 
dari 


k 
с 


Everything has gone out, therefore, which is peculiar to the 
metal. 4mV? is the kinetic energy of the corpuscle which is sup- 
posed to be determined by the temperature; that is to say, in 
whatever metal the corpuscle? may exist, nV. = 200, so that the 
expression for k/c is equal to 4a?9/8e". 

Now this equation indicates that the ratio of the thermal to 
the electrical conductivity is the same for all metals. This result 
is not exactly true, but it is true to & very considerable degree of 
approximation for a pure metal. But we can go further than this. We 
can calculate what the ratio ought to be on this theory, and we can 
calculate it practically free from any hypothesis, and even | from 
any determination of the value of e by anything except the o 17 
methods of electrolysis. I will just indicate, because it is ен 
interesting, the way in which we can determine this constant ; that 
is, this value of а?Ө/е?, "qn | 

The pressure of а gas on the kinetic theory is 

\птҮ?, 


840 .. 


THE. ELECTRICIAN, MARCH. 15, 1907. 


n being the number of molecules per cubic centimetre, m the mass 
and V the mean velocity of the molecules; or since $ mv? = a0 


| р gan, 
and therefore pn = ja6, 
P 240. 
ЭЕ. пе Зе 


Now пе is the number of molecules of hydrogen іп а cubic centi- 
metre multiplied by the charge on an atom of hydrogen. Now 
we know that 1 unit of electricity decomposes about 1:2 cubic em. of 
hydrogen at normal pressure and temperature, and therefore 


2:4ne 1, and since p — 10%, 
We get 0 36 106. From this we find that k/c which is equal to 


4a?0/8c? is, at 0°C., 6:1 х 100 in absolute units. 

Now lately some extremely valuable experiments háve been made 
on the ratio of the thermal to the electrical conductivities of various 
metals by Jaeger and Diesselhorst, and the values that they found for 
various pure metals for this ratio were: For copper, 6'7 x 10!^; silver, 
6°8 x 10"; and gold, 7:09 x 10". Those are, you see, in very fair 
agreement with this value 6:1 х 10! which has been deduced from 
entirely different considerations. I ought to say that for other metals 
the agreement is not so exact. For aluminium it is 6:86 x 10"; 
for iron it is 8:02 x 10'°; and when you get up to alloys like constan- 
tan you get up to 11x10". But in the case of mixtures of metals, 
as Lord Rayleigh has shown, some considerations come in which 
produce eftects! ike a resistance which are not included in this new 
theoretical view. It is, I think, a very remarkable confirmation 
that this ratio, caleulated in this independent way, comes so 
nearly to the number found actually by experiment. But there is 
another confirmation. You notice that & /c is proportional to the abso- 
lute temperature, so that the temperature coefficient of k/c ought to be 
just 273, or 0:8665 per cent. This point has also been investigated by 
Jaeger and Diesselhorst, and they find that the temperature coefficient 
of this ratio for copper is 0:39, for silver 0:87 and for gold 0:86. The 
value indicated by this expression is 0:366, so that there again 
you get close approximation between the results of experiment and 
the results of theory. 

Perhaps even more interesting is a very remarkable investigation 
ihat has been made by Lorentz, in which he connects the ordinary 
radiation from a metal, or any substance at any temperature, with 
the corpuscules which are supposed to carry the electric current. 
These corpuscles are, as I have said, diffused through the metal, they 
are moving about with great rapidity, and are continually knockmg 
against the molecules, and when they come into collision, their 
velocities are suddenly changed. When we start or stop anelectrified 
particle we give rise to an electromagnetic disturbance. The 
collisions of the corpuscle start pulses of E.M.F.s flowing through 
the medium, and though these pulses are quite irregular, yet they 
can be represented by means of Fourier's theorem as due to a 
collection of harmonie waves Lorentz has attacked this kind of 
chaos of the forces produced by the collisions of these corpuscles 
inside the metal, and has tried to express them as a Fourier's series. 
He has only been able to work with one end of the spectrum, the long 
waves—waves whose length is large compared to the mean free path 
of the corpuscles ; but he has found an expression for the amount 
of energy in the waves whose frequencies are between certain 
limits, provided these waves are long waves—long compared 
with the mean free path. The result that he finds is, that con- 
sidering the energy in the waves whose frequency is between q and 
q+dq, the amount of this long-wave radiation given out by the 


2 
slab of unit thickness would be 444 ren, where V is the 


6 7 V 
velocity of light. He found that this is the expression for the 
energy in the waves whose frequency is between 9 and +4 
produced by the collision of these n corpuscles per cubic centimetre, 
having a free path, А, and an average velocity, v. That is the 
amount given by а slab; it is not the amount radiated by the metal. 
This radiation, of course, is absorbed as it passes through the metal, 
and the actual amount of radiation passing through the slab will be 
such that the amount of energy which is ab orbed passing through 
the slab is equal to the amount radiated by the slab. Therefore we 
can easily find (I will not trouble you with the calculations) in terms 
of the resistance (the absorption here depends upon the resistance) 
the amount of energy that would have to pass through thia slab and 
be absorbed, so that the absorption by the slab is equal to this 
radiation, and this amount of energy is the energy passing 
through the slab. It comes out, then, that the amount of energy 
passing through each unit area of the slab in the radiation whose 


16 та! 
з 87 

That is the expression which, as I say, Lorentz has found for this 
long wave-length radiation; and you see again that everything 
peculiar to the metal has disappeared. The number of corpuscles 
and the free path of the corpuscle have gone out, and we get an 


wave length is between 14-14 dl is 


| expression which is the same for all these substances. It contains 
this quantity аб in addition to the wave-length, апа ав we know аб, 
this expression can be easily calculated. It has been shown that, 
in order to agree with thermo-dynamics, the function which repre. 
sents the amount radiated between certain limits of wave-length 
must belong to a general class, and this does belong to that class ; 
it does not violate the laws of thermo-dynamics. Lorentz has calcu- 
lated in this way the amount of energy radiated according to this 
expression, and has compared it with the experiments made by 
Lummer, Rubens, and others on the amount they have found to be 
actually radiated by a metal, and the two are in very close agree- 
ment. The ratio is about 1:5 to 1:8 in the two cases, so that here 
again this theory is confirmed. A most interesting point about this 
radiation is that it is all, so to speak, Röntgen rays, and the thermal 
radiation of the metal is, according to this, just а case of Róntgen 
rays. 

But this is not all; there must be something else besides these 
long waves. If we analyse this disturbance produced by the collision 
of the corpuscles there must be something else besides long waves. 
Lorentz has only calculated the energy in the particular case when 
the wave-length was very long compared to the mean free path. If 
you could express the effects of the collisions of the corpuscles com- 
pletely, you would find you would have to include in the solution 
waves of very short wave-lengths. There must be another end to 
this radiation; the long wave part is only one end. Now, where is 
that other end? The metals, if this result is right, must give out, 
in addition to the thermal radiation, some other kind of radiation 
analagous in properties to ordinary Róntgen rays. There does seem 
some indication that metals and other bodies give out radiation of 
that type. We find that each metal producesa characteristic amount 
of ionisation when a gas is enclosed in a vessel made of that раг. 
ticular metal, and it may be that the radiation that shows itself in 
this way is the other end, so to speak, of the effect of these collisions, 
one end being the ordinary thermal radiation and the other end being 
probably, I think, the peculiar radiation that is emitted by metals. 
At Any rate, there must be some radiation besides that calculated 
by Lorentz, f 

I may say that this theory affords an easy explanation of the 
Peltier effect and the Thomson effect of the E.M.F.s along unequally 
heated metals. 8 

But I must pass on. So far I have been considering phenomena 
which afford strong corroboration of this theory. I must now ш. 
dicate one that I think requires us to modify the theory. It is of 
this character. If there are all these corpuscles in temperature 
equilibrium with the metal, then if we raise the temperature of the 
metal we have to raise the temperature of the corpuscles, so that & 
certain amount of energy will be required to raise the temperature 
of the corpuscles. That is, there must be certain specific heat 
corresponding to the corpuscles themselves as apart from that which 
raises the temperature of the atoms of the metal. The point Iam 
going to try to bring before you is that, in order to reconcile some 
experiments to which I shall allude with the theory, it is necessary to 
suppose, so many corpuscles in the metal, that the amount of heat 
required to raise these corpuscles through any range of temperature 18 
far greater than the actual amount of heat that is required to raise 
both the metal and the corpuscles. This is founded upon some 
experiments that have been recently made by Rubens and Hagen 
on the conductivity of metals under very rapidly alternating Hr 
forces, those forces that occur, for example, in waves of lig! t. 
They experimented with very long waves, chiefly two sets of wav и 
one whose length was 25, and the other set having a length y 
4u, p being ronhomm. They found that the conductivity ы Е 
metal for the light waves, if you сап call them light waves, w 8 
length is 25и, was, within their limits of experiment, gunt | 
the same as for а steady current, and that for the к ie 
wave-length was 4p it only differed by about 20 per cent. os 
you look back at the way in which we calculated the conduc 5 | 
you will see that the expression we obtained is only true H ae 
the electric force acts in one direction for a time that " Е : 
compared with the interval between two collisions. If the e uus 
force is going backwards and forwards, alternating many locit 
between one collision and the next, then the actual A T 
communicated to the corpuscle is very much emaller gent 
conductivity is very much less. There 1s no чис 1п тЫ 
lating the effect of this rapid reversal of the forces on n КаК 
tivity. I find that if the forces are reversed so quic e 
the interval between one collision and the next "i M tectis 
as one quarter of the time of vibration of the light, t ч e S ADAE 
conductivity would be reduced to one-half. Rubens has 8 a „Вой 
the conductivity under waves whose wave-length is 4р * 8 The 
20 per cent. less than the normal conductivity, apd t ү. шеш 
interval between two collisions cannot be as great as t Sin ce p is 
vibration of light whose wave length is } of 46, pi and the 
10— em., the time ¢ that elapses between one 49 isio! his 
next must be less than 10 „3 x 10" or 98x 1077 sec; © 
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you are going to reduce the time and yet get definite conductivity, you 


must increase the number of the corpuscles per unit volume. If you 


have a very short time, you must make up for it by a very large 
number of corpuscles, Take the case of silver and work out the 
number of corpuscles per cubic centimetre that would be required 
to give the observed couductivity. With silver the number is 
1:8 x 10* per cubic centimetre. | 


We require that number of corpuscles per cubic centimetre to 
e experiments of Rubens and 


ve, in the time deduced from 
Hagen, the proper electrical conductivity of silver. Now, you have 
that number, each 
amount of kinetic energy a0, and therefore to raise the temperature 
1 deg. you would have to give to each one of these an amount of 
energy a, or to the whole lot an amount of energy represented by 


aX18x10?, a is about 1:5 x 10 1e, so that this energy is 1°8 х 1°5 


x 10? ergs; that is, somewhere about 7 calories is required to raise 


1 cubic cm. of silver 1°C. if you leave the atoms of silver alone and 


merely attend to the corpuscles. The actual amount required to 


raise the temperature of the silver is only about 0°6 calorie, so that 


there is а serious discrepancy between the results of the theory in this 


form and the results of experiments on specific heat. I do not see 
how to reconcile the two. If you want to get the observed con- 
ductivity you must have a large number of corpuscles if you take 
Ruben’s and Hagen’s experiments as giving a limit to the time that 
elapses between two collisions, and if you get this number of corpus- 
cles you get too big а specific heat. I think that is a difficulty with 
regard to this theory in the form in which it is usually given. I 
think the difficulty arises from supposing that the corpuscles exist 
80 long in a free state in the metal that they have time to get into 
temperature equilibrium with the metal. I think the actual state of 
things is somewhat different—that the corpuscle, instead of wan- 
dering about, when it once gets dragged out of one atom by the 
action of a neighbouring one, jumps practically straight from one 
into the other. There is no doubt that it must be due to the action 
between the atoms of a metal that these corpuscles are produced, 
because if you take, for example, meroury in a state of vapour the 


number of corpuscles per molecule of mercary in the state of vapour 
is infinitesimal compared with the number that would have to 
exist to explain the conductivity of mercury in its liquid condition. 
It is the effect of one atom on another that gives rise to these 
corpuscles. Р 

The modification which I think is required in this theory is to 
suppose that the electric force, instead of acting on the corpuscles 
after they have left their atoms, really acts upon the atoms before 
the corpuscles leave them. Imagine the atoms acting on each 
other, like a system of electric doublets, and the corpuscle flows 


from the negative end of one doublet into the positive end of 


the other. 

If you have all the doublets arranged higgledy-piggledy in the 
metal, then there will be as many corpuscles going one way as there 
are going the other; there will be no transport through the metal. 
But supposing the action of the electric force is to polarise these 
doublets before they discharge, so as to drag them into line, very 
much like a Grotthus chain, on the old theory of electrolysis. 
Supposing, for example, you drew them all into line with the 
negative ends pointing one way and the positive in another, you 
would get a transport. When the corpuscles jump they will jump 
the same way, and you would get a definite transport of electricity 
through the metal. I think the modification that is required is 
to suppose that, when the electric force acts upon the metal, 
what it does is to arrange to a certain extent these atoms or 
doublets which are acting upon each other into a line, so that 
when they discharge the corpuscles from one to another, these 
corpuscles go in a definite direction. I have worked out the 
result, taking this theory instead of the one that I have brought 
before you; but as it is getting so late I will only bring before 
you the general result. I will mention, however, the hypothesis 
I made. I assumed that these doublets would range themselves 
like doublets in a gas. We know, from the law of the kinctic 
theory of gases, how many of these doublets would be pointing 
in any direction under the action of an external field. We know 
the law of distribution for systems having given amounts of 
potential energy in a gas. If d is the length of the doublet and 
€ the charge, the moment of this doublet is ed/X, and if it makes an 
angle with the direction of the electric force X, then the potential 
energy is Хе! cos@, and applying the law of distribution, we can 
very easily find the average value of cos 0—that is, the excess 
which points in one direction rather than in the opposite. Assuming 
that the same law holds for the metal as holds for the gas, then I 
found that the electrical conductivity, which I call c, is 


2 0bden 

ab” 
p is the number of times that each one of these doublets discharges 
per second; d is the distance between the positive and the negative 
component; bis the distance between the centres of adjacent doublets ; 
c is the charge; n is the number of these doublets per unit volume, 


possessing at the absolute temperature Ө an 


and a, 6 are the same as before. Then, with regard to the thermal 
conductivity, I assumed that the corpuscle, when it starts from a hot 
part of the metal, has more kinetic energy than when it starts from 
a cold, so that the shooting out of the corpuscles from the hot to 
the cold doublets carries the heat with it, and we get thermal con- 
ductivity in that way. If we do that, assuming that the corpuscle 
in a doublet at the temperature Ө has got an amount of kinetic 
energy equal to аб we have km4pb'na; & being the thermal con- 
ductivity. 
If you take the ratio of the one to the other 
k 2 b 


с arb d 


The ratio of the two ratios on the two theories is thus £ of b/d, 
where b is the distance between the centres and d is the length of 
one of these doublets ; so that if the doublets are very closely packed, 
b/d will not be a large quantity. 0/4 will be very nearly equal to 
unity, and the factor is only 3. So that there will only be a differ- 
ence of about 12 per cent. in the value of the ratio of the thermal to 
the electrical conductivity on the two theories, and we cannot say 
that the agreement between theory and experiment in either case 1s 
sufficiently close to say that one theory is a closer approximation to 
the facts than the other. I have worked out the radiation in the 
same way, and again it is just the same as before, with the exception 
that the factor b/d comes in, and again I do not think the difference 
is great enough to be determined by any existing experiments. 
This view, as you see, is not open to the difficulty about requiring 
a large specific heat, because, during the time when the things are 
free, they just jump from one to the other and do not get into ther- 
mal equilibrium. You never have to consider the amount of energy 
по, is required to raise the temperature of а very large collection of 
them. 

In conclusion, there is just one point I would like to illustrate by 
means of this theory. 'The Hall effect is always & considerable 
difficulty with regard to the conduction of electricity through metals. 
In the first form of theory I gave you we do get & Hall effect, but it 
is alwaysin one direction. The electrified negative particles, as they 
are placed in a magnetic field, are acted upon by a force at right 
angles to the direction in which they are moving. They are pushed, 
if they are moving horizontally, up or down by the magnetic field 
at right angles to the current, and it is that transverse current at 
right angles to the initial current which corresponds to the Hall 
effect. I say there is some little difficulty that, with this theory, 
the Hall effect would always tend to be in one direction. The Hall, 
however, is a very complex phenomenon, because it changes sign 
not only in different metals, but in the same metals occasionally, 
if you alter the magnitude of the magnetic forces. There are 
certain metals in which the effect has one for some force and the 
opposite sign for other forces, so that the Hall effect is not a very 
simple phenomenon. You may ask, how can the magnetic field 
possibly produce any such effect as this on the view I have just 
been giving, if it only acts upon the molecules before the inter- 
change of corpuscles takes place and not after? I think it is rather 
an interesting point to see how it would. ; 

Suppose that we have а doublet with negative and positive ends, 
then if it is pulled round by an electric force, these ends start 
moving one in one direction and the other in the opposite, end if 
there is & magnetic force acting upon the thing at right angles to 
the plane of motion, then there will be forces acting upon these 
iwo ends. If the ends move with equal and opposite velocities, 
the forces on the two ends are equal; but if the velocities are 
different, then the forces on the ends are different and there is a 
couple produced—in fact, the doublet when placed in a magnetic 
field behaves exactly like a gyroscope. Suppose that you had a 
penduluin with a gyroscope bob instead of the ordinary bob; sup- 
pose it were held away from the vertical, corresponding to one of 
our doublets before an electric force acts; supposing, now, you let 
it fall; gravity, instead of pulling it straight down to the vertical, 
will make it swing round like a gyroscopic pendulum one way or 
the other, according to the direction of spin on the top in the bob. 
So that if you have this gyroscopic property attached to a doublet, 
then when you attempt to pull it along the lines of electric force it 
will come out a little at right angles, and there will be a current 
either that way or the other way, according to the siga of what corre- 
sponds to the spin of the top of the gyroscope. So that,in addition 
to the movement along the direction of the line of force, you would 
get doublets tilting up a little bit at right angles to it; there would 
be a polarisation ia the direction of right angles to it, and that 
polarisation would produce a current in that direction, so that un- 
less the negative and positive ends move with equal and opposite 
velocities—that is, unless the centre of gravity of the doublet is 
exactly midway between the negative and positive charge—then 
these doublets when they are placed in a magnetic field will be 
acting like gyroscopes, and if you attempt to pull them by a force in 
one direction they tend to squirm off in a direction at right angles 
to it, and that, I think, accounts for the Hall effect in metals. 


‚оп the other theory = 100 


842 


FLAME IRC LAMPS. 
BY H. S. HATFIELD, B.SC. 


There can be no question that the flame lamp represents 
the most efficient form of electric lighting, at any rate as 
regards energy consumption, which is known at the present 
day. Its closest competitor, the mercury vapour lamp, is 
objectionable to the great majority of people on account of its 
colour, and falls considerably short of the flame lamp in 
luminous efficiency. 

The flame lamp comes at an opportune moment to enable 
electric lighting to meet the formidable competition of high. 
pressure gas lighting. It is therefore to be desired that practice 
and design should undergo as rapid an evolution as pos- 


sible, and that the conditions of the problem of providing ! 


a mechanism suited to the peculiar conditions should 
be clearly understood. Great credit is due to the 
pioneer work of Bremer and other early inventors of 
flame lamps, but at the present time we are still 
in a transition state in this branch of electrical 
engineering. | 


The difficulties to be contended with are, firstly, the rapidity of | 


the consumption of the flame carbon as compared with the carbon 
in an open-type lamp; secondly, high price and considerable 
fragility of carbons impregnated with metallic salts ; thirdly, 
the copious evolution of metallic salt from the carbons from 
their burning, which endangers insulation, causes clogging of 
the mechanism by increased friction, and sometimes prevents 
the half-burnt carbon ends making contact on switching on. 
For some reason, which is not quite clear, it has been found 
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by all who have experimented on the subject that the flame 
carbon is much more efficient when burning in a downwardly 
inclined position in an economiser and repelled downwards by 
a weak magnetic field. 

A certain proportion of the increased efficiency is, no doubt, 
due to the high reflecting powers of the economiser, which is 
kept continually whitened by the caleium fluoride evolved 
from. the carbons, and a certain illusory increase in efficiency 
1s gained by the uncqual distribution of the light, which is a 
positive disadvantage in etreet lighting ; but, in the opinion of 
the writer, there is an actual increase in efficiency which is 
most probably due to some cause, which our entire ignorance 
of the nature of the actions going on in the flame arc prevents 
our being able to explain. 


The downwardly inclined position at first sight seems an 
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easier problem in mechanism than the focussing of a vertical 
carbon lamp, but this is not in reality the case. The enormous 
length of carbon required to get a reasonable life renders it 
necessary to use a very long and heavy pair of carbons, if a 
single pair are used. In ordér to avoid doing so, lamps with 
a magazine of short carbons have been constructed. Such 
devices are, of course, not new in the history of the arc 
lamp, but have been attempted from the early begiuning of 
things. But progress is usually away from complication in 
the direction of simplicity, and no magazine lamp has yet 
gained a firm footing in competition with simpler designs 
having their own drawbacks. ` 


Section оп C.D.. 
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In a flame lamp in which a single pair of carbons 18 burned 
in the downwardly inclined position, the carbons are n 
together at their upper ends so that they fall down together, 
and are chosen of suitable diameter, so that аро 
equality. of burning is obtained. That equal burning 006 
actually take place is, however, due to inequalities 1 17 
remedied by the very friable nature of the flame carbon We 
heated by the arc. m à 

There are several ways employed of striking the arc us 
pair of such carbons linked together; one 18 to allow the e 
to pass through guides and lift the carrier which рар , 
together bodily upwards and so separate the carbon en E in- 
method throws away one of the chief advantages oft Ai | 
clined position, which is that the weight of the carbon 
not come into the regulation. 
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The method employed on all successful lamps is that of | fall together equally as they move away. One carbon is 


guiding one of the carbons through a hole in the globe cap 
and the other through a hole in a plate sliding on the globe 
cap, and shding this plate in order to strike the arc, holding 
the system of carbons from falling at the same time. It is 
clear, however, that if any simple magnetic control is connected 
to this sliding plate, measures must be taken to prevent the 
carbons at the start of the trim being left with the plate pushed 
to its outermost position, and the carbon ends jammed together 
so that no strike is possible—:.e., the mechanism must be able 
to act upon the sliding plate, but it must not be possible to 
move tbe mechanism by pushing on the carbons or the plate. 
In the first commercial flame lamps constructed, and those 
most generally in use at present, this difficulty has been got 
over by the use of a clockwork feed for the carbons, and by 
starting with the earbons apart. Two chains pass from the 
upper ends of the carbons over a drum attached to a clock 
train, and in order to trim the lamp the carbons are inserted 
in the holders, and the holders pulled up by the other ends of 
the chains as far as they will come. The carbon ends are then 
apart. А shunt coil in parallel with the arc pulls the ends 
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together when the current is switched on, and a series coil 
then opposes the shunt coil and pulls them apart. The 
striking mechanism acts directly on a fast-moving star wheel 
on the train, and feeds the carbons downwards together as 
required. 

This arrangement shows certain features which have dis- 
appeared in the evolution from clock work control open type 
arcs to the modern enclosed arc. Clockwork in an arc lamp 
of any sort is undesirable, in a flame lamp especially so. Chains 
or cords on arclamps are apt to break ; furthermore, any lamp 
starting with its carbons apart has only the pressure created 
by the shunt coil to cause their endsto mako sufficient contact 
to strike an arc, and hence this arrangement ‘із most unsuit- 
able for a flame lamp where particularly defmite pressure is 
required. | | | 

Mr. Frank Lewis has designed а lamp which approaches the 
problem in another way altogether, and obviates the source of 


weakness peculiar to this type. In this lamp one or more 


pairs of carbons are set in the inclined position with their 
upper ends in holders guided on rods, inclined at the same 
angle as the carbons, the carbon holder of each pair being 


linked together to a central guide piece, so that both carbons comes into action when t 


guided through ahole ir a slider plate, the other through a hole 
in the globe cap—this carbon being held by a washer clutch. 
The lamp is controlled directly by a powerful shunt and 
series coil, and the lamp starts with its carbons together, the 
carbon holders being caught under hooks for trimming and 
then released. The action of the lamp is easily seen in the 
accompanying diagrammatic drawing (Fig. 1). The series 
coil A starts the аге by moving the sliding plate B through a 
link, C, and lever D pivoted at E; and at the same time the 
other carbon is held by means of a clutch F, which comes 
into action when the tripping plate G, which is also fixed direct 
to the lever D, is lowe The regulation then takes place in 
theordinary manner, the feeding being accomplished very gently 
and regularly by the tripping plate momentarily releasing the 
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clutch D. It is necessary now to provide some arrangement 
by which the weight of the carbons and linking mechanism 
shall not force the plate outwards when they are released after 
trimming, and so prevent the arc striking at all. This is 
accomplished by arranging that pivots C C at the ends of the 
link are in straight line with the centre of the lever of the 
lamp, so that when the lamp is in its starting position no 
amount of pressure on the plate will cause any motion of 
the lever and the cores. "This essential feature has the further 
advantage that the restoring force of the lever on switching 
off is enormously multiplied, as the link comes into its final 
position for the dead point, and thus very great pressure 
indeed can be exerted to force the carbon ends together. In 
fact, so great is this pressure when the lamp is constructed for 
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suitable regulation, that it is necessary that the link should 
not act rigidly on the sliding plate, but through a stiff spring 
M, otherwise the carbons areliable to be broken. It is thus 
possible to arrange for a very firm and sufficient pressure 
without any risk of breaking the carbons or of failing to strike. 
[t will be seen at once that this mechanism enables the pairs 
of carbons to be multiplied by simply adding clutches and 
guides, as the arc will strike on any particular pair of carbons, 
and when these are burnt out will then proceed to strike on 
others, in the manner well known in ordinary open type double 
carbon lamps. и 
In order that the arc may be extinguished when the carbons 
have burnt completely away, it is necessary in the flame lamp 
to provide some positive device, as the flame arc burning in ад 
economiser is extremely 1 5 RE 
is i ished by a short-circuiting 3 2 
* he voltage across the carbons slightly 
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exceeds the normal amount. The effect of short-circuiting 
the arc is to cause it to extinguish. The arc then strikes on 
another pair of carbons if another pair be available. It will 
be noticed that the shunt core is connected to the lever 
through a slotted link, L. 

The standard construction of this lamp is with two pairs of 
16 in. carbons, and these give a life of 28 hours and upwards, 
as against the 16-hour life or thereabouts afforded by one pair 
of 21in. carbons, and further a great economy in carbons ia 
effected on account of the much less liability to break with the 
&horter carbons. 

In the construction of the lamp, greater control power and 
more substantial design have been employed than is usual 
at present in lamps of this class. When the cover is placed in 
position it efficiently eeals the whole upper part of the lamp 
from the globe, so that no metallic salt vapours can reach the 
mechanism or carbon guides. This is essential in flame lamps 
for successful working. 

Fig. 2 shows the actual construction of the lamp; Fig. 8 is 
from photographs of the lamp, with and without cover; Fig. 4 
shows the sliding plate and clutch as actually made; and Fig. 5 
the method of trimming. These lamps are manufactured by 
the Reason Mfg. Co., of Brighton, who are sole licensees. 


THE TRANSMISSION OF ELECTRICAL ENERGY BY 
DIRECT CURRENT ON THE SERIES SYSTEM.* 


BY J. S. HIGHFIELD. 
(Concluded from page 796.) 


Summary.—The first part of this Paper was given in our last issue. 
This week we give the remainder of the Paper, in which the author 
describes the plant used on the direct-current series system, and gives 
tables comparing the cost of this system with that where three-phase 
alternating-current is adopted. | 


DESCRIPTION OF THE CONSTANT-CURRENT SERIES SYSTEM. 


A description of an actual modern series system divides itself 
naturally into three heads—viz.: (1) The power station, (2) the 
line, and (8) the sub-stat : n. 

Since one of the generators must bear the maximum difference of 
potential between the line and earth, it would be imposeible to 
insulate armature and field windings to carry the very high pres- 
sures required, and therefore a radic 1 departure, really a reversion 
to older practice, is followed, and the whole frame of the generator 
is insulated from earth, and the armature is coupled to the prime 
mover by an insulating coup'ing; then, to secure safety to the 
attendants it is necessary also to insulate the whole engine-house 
floor, and to arrange that it is impossible to touch any part of the 
generators and make earth at thesame time These considerations 
involve difficulties which are overcome by using an insulating floor, 
consistiny of a thick layer of asphalte concrete and a thin layer of 
pure ssphalte. It is a simple matter to insulate for any practicable 
working pressure. The machines are carried on insulators, and 
insulating couplings serve to couple the machines to the prime movers. 
Ordinary Zodal or Raffard couplings are commonly used, and, in 
some cases, two discs with pins carrying hard rubber blocks. With 
this method of insulation it is quite safe to handle the whole of the 
high-tension gear, to clean commutators and the like; in fact, the 
attendants treat the machines just as if they worked at low pressure. 

The line switch board contains one line ammeter, one voltmeter 
to show the total volts, and switches to cut out the line if required ; 
also, of course, for overhead work, lightning arresters are required. 
The total number of cables leaving the station is usually two, but 
four might be used, arranged two in parallel, if thought advisable. 
Of course, if the earth were used as the return, only one cable would 
be required. The switch gear is of the simplest description ; each 
machine is controlled by a switch pillar, shown in Fig. 7. containing 
& four-point switch, a voltmeter and an ammeter. 

Generally speaking, there are two ways to design an electrical 
eystem—-one is to put in sufficient spare machines, cables and safety 
devices, so that if some part of the plant or cables breaks down the 
safety devices cut out the defective gear and prevent dislocation of 
the entire supply. The latter and far superior method is to put in 
less spare gear and instal the plant in a better manner, so that it is 
not likely to break down, and to dispense with safety devices as far 
as may be. The safety devices hitherto used are as follows: The 
generators are provided with a short-circuiting switch. which is 
closed mechanically and automatically should the generators re- 
чо лл SUN EUM cot ee O О. 
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verse their direction of rotation due to the breakdown ofthe prime 
movers. 

The slipping coupling already referred to protects the prime mover 
from the generator in the event of a very sudden short-circuit, and it 
appears to be a device of great utility. It should be remembered, 
however, that almost the whole of the existing series systems are 
driven by water power, which is by no means an ideal drive for a series 
generator. A series generator working at constant current requires a 
constant-torque motor to drive it, and is most efficiently regulated by 
varying its speed ; the torque of a water turbine increases as the speed 
is reduced, the maximum torque being about twice that at the most 
efficient speed. Also, with constant head, to maintain maximum 
efficiency the water turbine should run at constant speed, although 
in the existing series plants the regulation for convenience is carried 
out by varying the speed of the turbines. If, however, it were 
necessary to maintain maximum efficiency on varying loads, it is 
preferable to run the generators at constant speed and to regulate by 
varying the position of the brushes. | 

The number of series generators driven by steam is very small, 
and therefore there is not much experience on which to go, but it 
seems that the necessity of the slipping coupling is not nearly so 
great in the case of the steam engine as with the water turbine. 

For the motors, the only safety device consists of a short-circuiting 
switch, which is closed by a solenoid when the pressure across the 
brushes exceeds a predetermined value. This provides for cutting 
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Fic. 7.— GxzNERATOR CONTROLLING Gear ғов 60, 000 vorTs. 


out the motor should it become overloaded, or for maintaining the 
continuity of the line should some accident happen to the molor 
windings. T 
The regulation of the line current may be brought about He 
varying the speed of the prime mover, the position of the 7 
being constant, or, where it is convenient to keep the speed Ө har 
generators constant, by varying the position of the brushes. m el d 
case the same type of шеш is used. It consiste of a 80 d 
carrying the whole of the line current which operates an AU 
the usual way, as the line current makes small variations. The arma s 
controls two pawls fixedto a rocking arm, which is kept 1n continnons 
movement by means of a small motor. Normally when the -i 
is at its correct value both of these pawls are held out of Mrd aae 
with a wheel, but should the current vary, one or other is tow bet 
so as to engage with the notches in this wheel and drive 1$ Ко 
forward or оа The wheel is coupled to a shaft whic ea 
trols the governors on the turbines or prime movers, OF the PS at 
of the brushes, according to whether the machines M AE ү 
variable or constant speed. In the case of a three-wire T 11 
solenoids are used, connected at either side of the mid 5181 «din 
the system. The motor, which gives about { H.P., 18 COUP as 
series with the main line, a resistance being coupled in s el 
the motor does not require the whole of the line current. е 
with both the motor and resistance are two or three secon ru still 
80 that in the case of the failure of the n: запа шо 
kept running. The regulating gear is shown in 115.0, ; for 
The sacs type of SE teh column and regulating gear dr] the 
controlling the speed of the motors, but in this case, ih an motor 
little motor the rocking arm and pawls are driven off the 
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shaft, which also serves to drive a small centrifugal governor which 
controls the position of the pawls in place of the solenoid referred to 
above. This device serves to rock the brushes by means of gearing. 
Should the speed rise, the governor operates in one direction so as 
to reduce the lead of the brushes; similarly when the speed falls 
the other paw! comes into action, serving to increase the lead of the 
brushes and to maintain the speed. The action of this device is 
exceedingly rapid; it is arranged to move the brushes throughout 
the whole range in three seconds. Dashpots are used on these 
regulators to secure stability of action. 

Fig. 9 shows two of the Lyon motors with the regulating gear in 
position. 

In the earlier systems the line current given by constant-specd 
generators and the speed of motors were controlled рагі. by vary- 
ing the field and paru by rocking the brushes, the same regulator 
taking charge of both, but in all the later machines the whole of the 
regulation is done by rocking the brushes. The machines run quite 
sparklessly in all positions of the brushes. This is brought about 
by so designing the machines that the fields due to the armature 
and the field windings are equal, so that in the non-working posi- 
tion of the brushes they neutralise one another. 

The machines at Chaux de Fonds, particulars of which installa. 
tion were given in Table I., have been running for nearly 11 years 
with carbon brushes; they run continuously for a month without 
touching the commutators. 


Fic. 8.—Dinamuo REGULATOR, 


Prime Movers.—The power-station equipment Мате aocora to 
the type of prime mover used, but wherever possible it is preferable, 
because it is more simple, to keep the line current constant by vary- 
ing the speed of the generator, the brush position being fixed. In 
laying out a transmission system for the a te of driving rotary 
plant at the sub-stations it is always preferable, particularly where 
fluctuating loads have to be supplied, to place the flywheel as near 
to its work as possible. This is preferable in any system—it is par- 
ticularly so in the series system. Each sub-generator should be 

rovided with its own flywheel ; this serves to protect all the plant 
behind it from the effect of sudden shocks on the secondary side. 
No further flywheels are required; in fact, they simply interfere 
with the self-regulation of the system. I believe it to be a mistake to 
lay out even a parallel system in the usual way—that is to say, 
with enormous flywheels on the generator and no flywheels near 
the load. 


Reciprocating Steam Engines.— With the exception of a few small 
macbines all the Thury plants are water-driven, and consequently 
there is not very much experience to draw on for the steam driving 
of large generators; there would be no difficulty in driving the 
generators at constant speed and varying the brush position in order 
to keep constant the current, but since а constant-current series 
generator is essentially a constant-torque machine, whatever be the 
load, the governor may be dispensed with, and this is done in the 
cases to which reference has been made. A steam engine working 
at fixed cut-off, so as to admit a fixed quantity of steam per strok - 
is also & coristant-torque machine; consequently if the generator be 
coupled to a steam engine whose cut-off is fixed, it will run at a 
speed where the torques balance, depending in the one case on the 
value of the constant current and in the other on the point of cut- 


off, the steam pressure being steady. Consequent y, when the 
generator terminals are short-circuited the engine will first crawl 
round, causing the generator to give the constant line current; an 
increase of resistance of the external circuit due to additional load 
will tend to decrease the line current, and with it the torque, and so 
enable the engine, working at constan torque, to speed up; conse- 

uently, as the load increases, due to extra resistance in th circuit, 
the speed will rise and with it the pressure: on the other hand, as 
the load decreases, due to the external resistance decreasing, the 
speed will fall. With several machines in series it might be thought 
that this system would be u stable, and that one engine might take 
more than its share of a rising load, ' ut the wire drawing due to the 
greater speed of the ste:m at high loads should prove sufficient to 
prevent any such tendency. When working in this way it is essen- 
tial that onlv light flywheels be used. 


Steam Turbine..—So far no high-tension direvt-current generators 
have been constructed running at turbine speeds, and their design will 
probably be a difficult problem; but Mr. Hobart, in The Ele tri ian, 
Vol. LVII., p. 424, has suggested that the problem is by no means 
impossible of solution. 

үл Turbines, - Excepting the instances to which reference 
has been made, all the Thury plants are water-d iven, and since the 
water turbine is not a constant torque machine, its use has caused 
more difficulties than would be met where steam driving is used. 
The necessity for the slipping coupling is probably greatly due to 
the great torque of a water turbine at low speeds. The pressure is 
regulated by varying the speed by & Thury regulator arranged to 
adjust the gate opening of all the turbines. 


Fic. 9.—A PAIR OF Мотовв WITH REGULATING GEAR. 


Gas Engines.—There is but one instance where a constant-curren 
series generator is thus driven, and in this case it is set to run at ful 
load, other machines in the series serving to regulate, but it would 
appear that with constant gas admission per stroke the gas engine 
would work between certain speed limits as a constant-torque 
machine, and so would run without a governor. Probably the limits 
of working would be not greater than from half to full speed, but 
this in most cases would be sufficient; in other cases it might be 
necessary to work at constant speed, with the usual brush rocking 
gear to maintain constant current in the line. 


The Line.—For overhead working two single conductors are used, 
or if desired two pairs may be used, each pair forming in parallel one 
conductor. Unless separate poles are used it is probably safer to use 
the two single lines,andso to work with half the number of insulators. 
For underground work, two single cables have been used, and wi 
probably prove the most secure and convenient arrangement, but 
this part ofthe problem is quite new, and many improvements may 
be possible. For instance, to give greater security, two Or three 
cables may be used in parallel, worin at such a density that, 
should one break down, the remaining one or two can carry the 
whole load, but modern cables properly laid are so ver reliable that 
only for в very large system would the extra cost be warranted, 
more particularly as an earth at one point will cause but a partial 
stoppage of supply. 

The Sub-station.—The motors are insulated from the ground and 
from the sub-generators, and the floor of the sub. station 18 insulated 
by the same means as have already been desoribed; each motor 18 
fitted with a regulator to control its speed by varying the brush 
position. In this case the regulator is controlled by & centrifugal 
governor so as to keep the speed constant. A switchboard is pro- 
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vided containing an ammeter, voltmeter and short-circuiting switch 
to cut out the entire sub-station, and each motor has the usual 
switch pillar, which contains, in addition to the short-circuiting 
main switch, a device called a bye-pass, which short-circuits the 
motor should the pressure between its terminals exceed a pre- 
determined amount. 


CAPITAL AND WORKING Costs. 

It is difficult to make any general comparison of the capital cost 
of different systems, as so much depends on the exact conditions to 
be met, but the tables show the order of differences to be expected. 
Table II. shows the cost of alternate-current stations using turbine 
machinery ; for all but the smallest size the cost p be reduced 
somewhat by using larger-sized units. The cost of buildings is taken 
at a low figure which could not be attained except under favourable 
conditions; the figures relate to the normal rating of the plant. 
Table III. shows the cost of series direct-current power stations, 
in all cases slow-speed reciprocating engines being employed. 
Tables IV., V., VI. and VII. set out the cost of sub-stations ex- 
clusive of buildings and all low-tension switch gear. The cost and 
other particulars for underground work are set out in Figs. 10 and 
11 in the form of curves. Table VIII. is a summary and shows the 
lengths of high-tension mains where the saving in the cost of the 
line work may make up for the extra cost of the direct-current 
power station. The tables have necessarily been ane y prepared 
from estimates, but every care has been taken to make them as re- 
liable a guide as possible; at the same time it must be sure that they 
can give at best only a very rough idea of relative costs, and that 
each case must be considered on its own merits. 

From these figures it may be assumed that where the power station 
is situated at or near the centre of a district whose boundaries extend 
radially to, say, 8 miles, only in very exceptional circumstances is 
the series system superior to the parallel alternate system in cost 
or convenience. With steam driving with present knowledge the 
series direct-current power station exceeds in cost the turbine-driven 
alternate-current power station, and therefore under such conditions 
the cost of the line is the deciding factor. 

The simplest class of transmission to consider is that where 
energy is transmitted from a single point to a far distant and con- 
centrated load ; in this case the tables show where the series system 
may be considered. The second class of transmission is where a 
more or less circular district containing blocks of load at compara- 
tively wide intervals is to be supplied from a power station either 
outside or on the circumference of the area. Here it is not possible 
to generalise, and therefore it is convenient to study a special case. 
Consider such an area as shown in Fig. 12 with a distribution of 
оао distances as shown on the diagram. The total load is 

; w. 


Table II.— Power Station: Alternating - current System. 


Total capacity .... 2, 400 kr. 14, 000 kw. | 87,500 kw. | 110,000 kw. 
No. of units & size) 6; 400 kw. 7; 2,000 kw. 10; 3,750 kw. 227; 5,000 kw. 

(normal rating) j 10, 000 volts, 12,000 volts; 15,000 volta 20,000 volts 
Buildings, including | 


chimneys ...... £12,180 488,695 £87,820 | £248,325 
Generating plant. 21,690 | 84,895 200,765 520,905 
Switch gear ......| 2,980 5,760 | 8,700 18,440 
Boilers, auxiliary & | | 
coal-handling plants 19,380 68,780 164,445 ' 498,370 
Total cost ..... . .. 56,180 201,130 | 473,230 1,318,040 
Cost per kilowatt z5 £294 £144 | £126 £12:0 
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Table III.— Power Station: Thury System. 


Total capacity .... 2, 400 kw. | 14,000 Kw. 87,500kw. | 110,000kw. 
Number of units | 12; 200 kw.14; 1, O00 kw. 20; 1,875 kw. 44; 2,500 kw. 


& size (normal (| 60 amp. 250amp. | 417 amp. | 1,000 amp. 

rating)........ 8, 300 volts. 4,000 volts 4,500 volts. | 2,500 volts 
Buildings, includ. 

ing chimneys .. | £12,130 | £50,245 | £108,490 | £288,750 
Generating  plant| 27,700 149,320 325,680 915,780 
Switch gear ...... 910 1,225 1,870 2,580 
Boilers, auxiliary 

and coal - hand- 

ling plants 19,880 68,775 164,445 498,370 
Total cost .. 60,120 269,565 594,985 | 1,705,490 
Cost per kilowatt.. | £25:05 £19:25 £15:86 £155 


Table IV.—Static Transformer Sub-station reducing from High Pressure 
to a Working Pressure of 500 volts. 


Total capacity. 200kw. | 800kw. | 2,000kw. 6.000 kw 
No. of units and) уз; 17k. v. 12 ; 70 K. a. 12; 170 k.v.a. 18; 385 kva 
1 g.p. trans. s. p. trans. в.р. trans. | в.р. trans. 
Converting plant £625 £1,870 22,565 £9,670 

High tension в. 

gear o | 1,755 2, 295 2,485 3,525 
Total cost ......| 2,380 4,165 5.050 13,195 
Cost per kilowatt 11:9 £521 £2:52 £2:19 


Table V.—Sub-station—Rotary Converter System, giving 500 volts. 


Total capacity ........ 200 kw. 800kw. · 2,000 kw. | 6,000 kw. 

No. of units апд 8206/4; Боку, 4; 200 kw. 4; 500 kw. 6; 1000". 
(normal rating) .... ? pU | 

1. Converter plant. £1,575 £3,980 £6,745 £19,925 

2. High-tension s. gear 1,620 2,360 2,545 3,580 

Total cost ............ 3,195 6,840 9,290 23,505 

Cost per kw. ......... £15:97 £1:92 £4°64 £3:91 
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Table VI —Swub-station—Alternating-current Motors Coupled to Direct- 
current Generators Giving 500 Volts. 
MEOS NCMO, DA es MM NEU Rd 


Total capacity ........| 200kw. | 800kw. | 2,000 kw. 6,000 kw. 
No. of units and i 4; 50 kw. |4; 200 kw. 4; 500 kw. 6; 1,000 kv. 
(normal rating) 
1. Converter plant, ш. 
duction motors, an £35,345 
step down statio £2,730 £6,755 | £11,786 
transformers 
2. High-tension S. gear..| 1,620 2,360 2,545 3,580 
Total cost ...... weasels 4,350 9,115 14,280 38,925 
Cost per kilowatt ...... £21°75 £11:39 £114 £649 
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Table VII —Sub-station— Thury System (Thury Motors coupled to Direct- 
current Generators giving 500 Volts.) 


Total capacity ........ | 200kw. | 800kw. | 2,000 kw. | 6,000 kw. 
Мо. of rating). . 4 550 kw. | 4; 200 kw. |4 ;500 kw. 6:100", 
(normal rating) : 6.510 
1. Converter plant .... | £2,635 £6,680 | £11,580 | £2 s 
2. High-tension 8. gear.. 560 790 1,195 2, 159 
Total cost ..... T 9,195 7,420 12,775 8 
Cost per kilowatt ...... | £15°97 £9°28 26:38 24 
— 
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Table VIII. —Summaris 


Capacity of system, kw. ........... ases aau bis P Misawa OG Gg E Ve 
Working pressure, voltsss . 
Cost of cable system їп £ рег kw.-mile laid ........... —K— * T" 
Cost of power station in £ рег kw. ................ saute Vs 


Capacity of eub-station, kw. ........ 
Cost of sub-station in £ per kw, :— 
With static transformers 
With rotary converters 
With motor-generators —— 
Total cost of power station and sub-station, in £ per kw. :— 
With static transformers ..... 
With rotary converters .... . 
With motor.generators ....................... —— € 
Length of cable run in miles, where the cost of the systems is equal :— 
With static transformers “КОЛОС 
With rotary converters ................. 
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the Cost per kilowutt of Power Stations, Sub-stations of various types, 
the limiting length of Line where the Cost of the Series System is equal to the Cost of the Parallel 


and the Cost of Line Work underground, showing 
System under the stated Conditions. 


Lr as 


With motor-generators ..... . 1 
Particulars of conductors : — 
Number and size of cables 


созо e „ % 6% % %% „% % „% „„ „„ „ „ „% „% „% „„ „% „„ „% оз 


ee e зезове о e % % о® эое эз о 2 2 6 „ „6 еә ооо о 
Percentage C*R loss рег mile, at full load, alternating current with 
90 per cent. power fact oer „акык к элиза 


i A.C. | DC. 
A.C. | D.C. ac. | Doe | ac. | P. 
10,000 
2,400 | 2,400 | 14,000 | 14,000 | 37,500 | 37,500 |110,000 , 110, 
10,000 40,000 15,000 120,000 | 20,000 120.000 20,000 12006 
1:16 082 | 042 | 018 | 083 | O18 01 155 
93-4 |2505 | 144 | 1925 | 126 | 1586 | 120 6000 
200 | 200 | 800 | 800 | 2,000! 2.000 6000 5 
19 
11˙9 5 5-21 T 252 2 2:19 
91 
15˙97 i: 7:92 . 464 . 3-9 
21.75 |1597 |1139 | 9328 ты | 638 | 649 | 49 
35:8 - 19:6 "EE a TE E 
39-4 — | 228 e 0106082 [| o. 9 ate 
451 |40 | 258 | 265 |197 | 22 |185 |203 
| 5 
5 | 985 
167 |167 | 371 | 371 | 855 855 | 8B 
47 47 258 | 258 | 25:0 250 | 206 p 
e. . 113 113 |125 | 125 45 xdi 
вд. in. вд. in. ва. in. sq.in,| Sq.iD., 8q. 1D. я 03 
2, 01 2, 01 2, 04 |2, 015, 4, 04 4, 02 2735 4 | 5 
775 660 | 750 | 780 | 750 780 | 
: 0056 
| 059 | 018 | озв | 0057| 028 | 007 027 | 


* The cost of the series line at its full rating is £15:5 per kilowatt. 
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The cables are laid along roads, the solid lines showing the direct- | 
current cable routes and the dotted line that of tbe alternate-current 
cables. For alternate current two lines are taken from the power 
station, each consisting of two three-phase cables, the conductors : f 
0075 вд. in. area, the pressure being 20,000 volts; these are equal 
to a load of 7,200 kw. at 750 amperes per square inch, the C?R loss 
at full load being 14:4 per cent at the extreme end of the line. The 
cost is as follows : — 

66 miles 0:05 cable at £900 per mile . £59,400 
52 „ 0075, 21.050 „ , 
Trenching and duct, 85 miles at £1,000 per mile 85,000 
£199,000 
‚Мо allowanee is made for power factor or capacity current or 
dielectric hysteresis losses. It will be seen that this is the cheapest 
possible scheme, the whole supply in the more distant centres depend- 
Ing on a single cable. The cost per kilowatt is £28:4, which is almost 
prohibitive and at once shows that a power station nearer the load 
centre is necessary. For direct current a single cable 0:1 sq. in. area, 
insulated for working at 50,000 volts to eart is taken entirely round 


inch, giving the cable a capacity of 8,000kw. when workiog at 
100,000 volts on a three wire system. The cost is as follows :— 

84 miles 0:1 sq. in. single cable at £580 e. £48,720 

Trench and duct at 8900 .................. 75,500 

— ——— £124,220 

з 1 complete costs of the two systems are approximately as 
ollows :— 
nnm 


— | A.C Per kw. D.C. Per kw. 


Power station of 7,000 kw. (A. C. | 
includes step-up transformers). £119,000] 170 £140,000 20:0 

Sub-stations of 7,000 kw. ........ 70,000 100 70,000 10:0 

199,000 284 124,220] 17:7" 


£338,000! 55-4 334.220 477 


In the early stages of such an undertaking, since the cost of 
trench work and duct is so great a proportion of the whole cost of 
the mains, the cost of the cable system would bear a greater propor- 
tion tothe whole, and the series system would show a still greater 
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Cost in £ per kilowatt per mile run. 


01 0:2 0'8 04 
Sectional Area of Conductor in 8quare inches. 
Fic. 10.—RRLATION BETWEEN THE Совт or Two 8-совь A.C, CABLES AND 

Two D.C. Brxarz-coREe CABLES WORKING ON A 8-wrRE THURY System, 


Density, 750 In. Cost of copper taken at £87. 10s. рег ton. Cost of trenching 
б, TT and stone due. £1,100 per mile. 


advantage and so enable the concern to start with perhaps 25 per 
cent. less capital—a matter of the utmost importance when the 
business is slowly growing. The cost of the alternate-current power 
station is based on turbo-generators with step-up transformers. The 
direct-current machines are driven by slow-speed engines. It is 
assumed that about three-quarters of the energy is converted through 
rotary machines, The C?R loss on the series system is at full load 
8 per cent., and when the maximum load on the system is but 
4,000 kw. at 25 per cent. load factor, the percentage the constant 
loss bears to the output is 24 per cent. This would compare with 
an overall loss in the mains of, say, 10 per cent. on the parallel 
system ; but, since the energy lost at fall load costs about 3d. per 
unit as compared with, say, 0:3d. per unit for the continuing loss, the 
actual money loss will be lesson the series than on the parallel system 

As with alternate current, the series system is laid out at the least 
possible cost, one cable serving each load centre ; but the single core 
cable is a better mechanical job than the three-core, and is therefore 
less liable to accident; also the insulation at the stations is far less 
vulnerable and the number of points where breakdowns generally 


occur, as in the switch gear, are far less in number than with the 
alternate-current system; and, further, the chances of electrical 
breakdowns due to sudden rises of pressure are much less with the 
direct-current system; in addition, as has been shown, earthing at 
one point does not upset the entire supply. The demand may 
develop along two lines of route follow} „say, two diverging main 
roads, and it may at first be not advisable to complete the entire 


£ per kilewatt per mile run. 


01 0.2 03 04 05 ` 
Sise of Conductor in square inches. 
Fio. 11.—8SrNarE-coaE CABLES, THURY SYSTEM, 

Relati d mil f cables Inid, cost 
haying including trench Work and esl. Ua гош of sables Inid, oo 
ring. In this case, with the direct-ourrent system, two single lines 
may be laid picking up the loads along the two roads; each line 
may be earthed at its end and the circuit completed through earth 
until the increasing demand at a greater distance calls for the 

completion of the ring with copper; 


agi 
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Fro. 12, —Drianay or Турса, Bunk SUPPLY AREA, THE Powgr STATION 
BEING SITUATED NEAR THE CIRCUMFERENCE. 


Alternate-current Cables shown dotted Hines. Direct-current Cables shown full lines, 
70.0785 ars pue e SO from power station to sub- 
In A. -O. system, two cables of 0° 8q. in. section are 
stations Nos 1, 2, 8, 4,14 and 15. Опе cable of 0076 sq. in. section between Nos. 18 and 
12 sub-stations, All other sub-stations have one 0°05 sq. in. cable, 


A further consideration in the problem of supplying this district 
is of interest : Assume the supply to be started with a line current 
and power station suitable to а fixed maximum load, and that ata 
subsequent date it be found that the load has exceeded expectations, 
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tisthen & simple matter to erect & second power station at any 
point on the line which approximately equally divides the load on 
each side; the load that can be carried can thus be doubled without 
laying any new mains, and the two stations can be run in series 
without the smallest difficulty : this method has been used in the 
Chaux de Fonds-Locle system. In fact, one immense advantage 
is that the difficulties of running in parallel are entirely avoided, so 
that several power stations may be connected to the same ring as 
the total load increases, thus allowing t he effective working pressure 
to be raised far above any figure possible with any other system; 
in short, in this respect the uniform section of main renders the 
series system far more flexible than any parallel system. 

The above district may be taken as typical of many of the so- 
called bulk supply areas in Great Britain. In these, in general, at 
many of the local centres there are already in existence small 
stations supplying on diverse systems, some direct current and some 
alternate at various frequencies. It is usually necessary in the 
early days of the undertaking to give only & partial supply to each 
centre, the local steam plant handling the remainder; therefore, in 
most cases, it is necessary to give the bulk supply through motor- 
generators. It is always a convenience, and often & necessity, to 
run the motor-driven generators in parallel with the local steam 


Fic. 13,-—Latsanne TRANSMISSION LINE. 


nt. Where the local supply is direct current there is no difficulty, 
ut where the local supply is alternate current it is always difficult, 


and under certain circumstances it is impossible. With the series 
direct system, on the other hand, there is no difficulty in giving 
any class of supply, nor in running in parallel with any local plant. 

The costs of working each system will be very similar, though it 
may be claimed that very large turbines would work more eco- 
nomically than very large reciprocating engines, but the convenience 
of working the series system is far greater than that of working the 
parallel system; the switch gear is immensely more simple, and 
the convenience of starting both motors and generators is much in 
favour of series direct-current working. 

Special Applications. —There are some requirements to which the 
series direct current system is especially adapted. The first of these 
is when it is essential to run the sub generators at speeds varying 
over wide limits for long periods. This is a very common condition 
for generators for electro-chemical work. There are many processes 
where it is necessary to maintain the current practically constant 
and to vary the pressure over considerable limits. Other oases are 
where the pressure and current are varied, and where the machines 
are called upon to run for considerable periods at reduced speed. 
A second class of work where the series system is very convenien 


is for operating hoiste and similar loads where the speed varies over 
wide limits, and where starting and stopping are matters of frequent 
occurrence, and where a high degree of acceleration is requisite. 
The whole operation of the motors is carried out by the brush move. 
ment, & rapid screw arrangement being the most convenient. A 
switch should be provided to short.circuit the motor when it is 
stopped for any length of time, so as to save loss of energy and 
heating in the motor winding. . done, of course, entirely 
by the brush movement, the motors being reversed and run ss 
generators. In efficiency of working, ease of operation, and smooth- 
ness of starting and breaking, the series system should in many 
such cases show better results than any othor system ; and where 
much of the supply may conveniently be handled by a three-phase 
or other стае aate: it may often be convenient and profitable 
to work hoists, winding gear and similar loads by means of a sepa- 
rate series system. 

Concluding, I set out some of the possible directions in which the 
series system offers advantages over the parallel system : — 

(1) The ability to extend the possible commercial transmission 
di-tance far beyond that possible with alternate currents, and par- 
ticularly in those cases where underground transmission is essential. 
(2) Simplification of switch and regulating gear. (8) Easy working 
of several ststions in series on the same loads, so that the more 
efficient run always, and the less officient run only, on the peak 
load. (4) The uniform section of the mains permits an increasing 
load supplied at first from one point to be readily provided for by 
the addition at any other suitable points on the main of other 
stations without addition to the cable system. (5) Efficient speed 
regulation of sub-generators where certain special loads, such as 
chemical loads, are to be served from a distance. (6) Greater all. 
round efficiency to be obtained when the generators are driven by 
turbines worked from a waterfall having a great percentage variation 
of head. 

Fig. 18 shows the simplicity of the overhead construction, it 
represents the poles used on the Lausanne line where 4, 476 fl. . is 
transmitted a distance of 85 miles. | 

I have endeavoured to show that M. Thury has carried the series 
direct-current system to a point far beyond the experimental stage, 
and that in recent years he has made great advances in the direction of 
the improvement of the generators and the motors and in the use 
of very high pressures, and has shown that far higher pressures 
may be attained. At the same time it must be realised that the 
size of the machines hitherto built is comparatively small, but 
experience shows that there would be no difficulty in bulat 
machines of greater size, and there is no reason why any speci 
difficulties should be met with in working much larger series systems 
han those now running. 


THE В.Т. Н. PETROL ELECTRIO SYSTEM FOR 
COMMERCIAL VEHICLES. 


During the past few years quite a number of petrol electric 
ree ave been introduced, which may be roughly classified ss 

ollows :— 

(a) Those which start and accelerate electrically, after which the 
electrical equipment is disconnected and the drive is taken up by a 
clutch connecting the engine mechanically to the road wheels. 

(b) Those employing accumulators which supply electrical S sh 
to a motor which assists the engine in starting and in climbing mis 
if the gradient is severe, the accumulators being replenished from 
the motor acting as a dynamo when the vehicle is standing or 
running on the level. 

(c) Those which drive entirely electrically. ee 

It is claimed for the first method (a) that a more efficient 
is obtained at full speed, and that since the electrical equipment 13 
only used for starting and accelerating, the complete equipment ™ 
be made comparatively smaller and lighter. These claims, direct 
ever, are not always borne out in practice, since to obtain & x 
driveit is necessary to introduce a bevel and differential poa after 
requisite flexible couplings, &c., the combined losses of whic ДА 
the vehicle has been in service some time, will off -set em 
efficiency due to the elimination of the relatively small elec er 
losses obtained by disconnecting the electrical portion of the un 
ment at full speed and which at full speed are at a рер al 
Further, it is not practicable to limit the output of the e ыз 
equipment to starting and acceleration duties only, since 00 tiated, 
may arise where hills of considerable length must be E drive, 
the gradient of which must prove too severe for the ae sical 
and which, therefore, must be climbed entirely through the ele airing 
transmission. Since such gradients represent the any lows that 
the maximum capacity of the electrical equipment, E x must be 
in order to avoid over-heating, the electrical ea png, as large, 
capable of this duty, and possibly it may have fo be m е оре ө 
and heavy, as would be necessary were it called upon top 
vehicle during the whole of the working period. districts than 

This statement is more true in the саве of country 


— 


THE ELECTRICIAN, MARCH 15, 1907. 849 
of large towns, where the grades encountered ате comparatively | The latter is located in a convenient position close to the motors 


small, but even in towns it often occurs that the direct drive cannot 


With regard to the second system (5), in which accumulators are 
used to assist the engine, experience has demonstrated that accu- 
mulators used for operating road vehicles are both costly and trouble. 
some to maintain, and they, therefore, do not afford а good solution. 

There remains the third system (c), in whieh the transmission is 
entirely electrical. This system enables the simplicity and flexi. 
bility of the electric control to be used to full advantage, and allows 


General. Arrangement, —The B.T.-H. petrol electric system con- 
sists briefly of a dynamo driven by a petrol engine, the whole of the 
engine power being converted by the dynamo into electrical energy, 
which is transmitted through a controller to two motors driving the 


Fro, 1.—B. T.-H. Dyyamo 


road wheels. The dynamo is coupled direct to the engine, the 
armature replacing the flywheel. In order to ensure rigid alignment, 
the dynamo frame is bolted to an extension of the engine crank 
chamber case, the whole forming a compact unit, Two motors are 
provided, each driving a road wheel independently, the differential 
gear thus being eliminated. 


Dyna mio. —The dynamo (Fig. 1) is of the B. T..H. patent auto- 
matic regulating type, designed to maintain a constant load ata 
constant speed of the engine, irrespective of the varying load demands 
of the vehicle. In other words, the produet of volts and amperes 
output is at all times constant, for as the amperes increase (viz. 
when the vehicle is climbing a gradient) the volts correspondingly 
decrease, in such a manner that he load, and therefore the speed of 
the engine, remains unaltered. This result is obtained entirely 
automatically, by a suitable arrangement and design of the dynamo 
windings and without the use of moving contacts. The dynamo is 
designed to be coupled to a 30—40 n.r. engine ; it is nominally rated 
at 15kw., 850 revs. per min., 130—65 volts, but is capable of with- 
standing heavy overloads. It is enclosed with removable aluminium 
covers which completely protect it from dirt and water. 

Motors.—Each motor is rated at 7$ kw., constant input 1380—65 
volts, 1,400— 500 revs. per min. They are series-wound, and are 
totally enclosed with removable aluminium covers. Exhaustive 
tests Ps fully demonstrated that they are capable of propelling a 
fully-loaded vehicle having a gross weight of 7 tons up gradients 
exceeding 14 per cent. without injurious heating or sparking, 

Control.-—The B.T.-H. system of control is very simple. To the 
right of the driver is mounted (in the position usually oceupied by 
the change speed lever on a gear-driven vehicle) the ‘* operating 
box," which is coupled through a chain to the controller proper, 


and generator, thus reducing the length of the connecting cables to 
à minimum. The controller provides the following motor connec- 


tions: First speed forward, motors in series; second speed 


forward, motors in parallel; an “ off" position; reverse, motors 
in series, 


In the operating box (Fig. 2) is mounted a small resistance and 
control switch, which is connected in circuit with the generator 
field. A foot pedal is arranged to be coupled to both the engine 
governor and to the control switch in such a manner that when the 
pedal is fully depressed the engine is governed to run at 400 revs. 
per min., and at the same time the switch is moved to insert resis- 
tance in the generator field sufficient to reduce the main volts to 
practically zero. No current, therefore, flows through the motors 
and the vehicle is stopped. On relea-ing the pedal the first move- 
ment cuts resistance out of the generator field, causing sufficient 
current to flow through the motors to start the vehicle,which will con- 
tinue to run slowly, the engine remaining governed at 400 revs. 
рег min. On entirely releasing the pedal the governor is “ held 
up,” allowing the engine speed to at once increase to its normal 
850 revs, per min., and 
the vehicle will accel. 
erate to its full speed 
The engine speed is 
prevented from exceed- 
ing 850 revs. per min. 
by the restraining in- 
fluence of the gener- 
ator, which exerts for 
all conditions of load a 
limited but definite 
load. 

It should be observed 
that, in this method 
of control, no main re- 
sistances are used to 
regulate the vehicls 
speed; there is, there- 
fore, no energy wasted 
in resistances. The 
field resistance men- 
tioned is quite small, 
and under no condi- 
tion absorbs more than 
4 per cent of the power 
of the engine, and during normal 
running is cut out of circuit. alto- 
gether An additional feature of 
the B.T.-H. control is the stopping 
and re-starting of the vehicle with- 
out operating the controller, and 
therefore without breaking the main 
circuit, thereby. eliminating any 
possibility of sparking at the con- 
troller contacts. The vehicle is 
started with the motors in parallel— 
ùe., With full speed connection. 

The controller is only. operated for reversing and in climbing 
grades exceeding 5 per cent., when better results may be obtained 
by running on the first Forward Series position ; but, on the other 
hand,.no damage can occur to the equipment if the driver neglects 
to change the speed. 

A feature in the control which tends to fuel economy is the 
arrangement whereby the driver is obliged to reduce the speed of 
the engine to 400 revs. per min. when the vehicle is standing, thus 
preventing the practice of racing the engine with the vehicle 
stationary. 

In cases where it is necessary to travel for long distances at reduced 
but constant speeds, and it is not convenient to regulate by the foot 
pedal, a hand lever is provided which independently controls the 
engine speed and allows the pedal to be released. 

Under certain circumstances, as, for example, when climbing steep 
grades, it is desirable to accelerate the engine speed for short periods 
in order to obtain the maximum power available. This is provided 
for by coupling the hand lever to the field switch in correct sequence 
in such a manner that after the hand lever has been moved to a 
position corresponding to normal engine speed of say 850 revs. per 
min., a further movement inserts a portion of the field resistance, 
which changes the load demand on the generator and permits the 
engine to increase its speed, delivering to the generator, and thus 
through the motors to the road wheels, its maximum available 
horse-power. By this means full advantage can be taken of x 
additional horse-power that may be obtained by running the petro 
engine for short periods above normal speed. 

Acceleration.—The question of rapid and smooth acceleration of 
the motor omnibus, when a maximum speed limit is enforced, and 
Where frequent stops are necessary, is of the greatest importance, 


Fra. 2,—Oprratina Box. 
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and may even have an important bearing on earning capacity—the 
loss of a few seconds while accelerating after each stop, when the 
average service involves several hundred stops per day, may readily 
result in a loss of as much as one hour'srunning time per day. 
The acceleration possible with a clutch and gear box is necessarily 
indifferent, since, in order to avoid shock at starting, the clutch must 
be slipped and engaged gradually, during which time the greater 
part of the engine power is transterred into wasteful heat, result- 


5 10 15 2C 25 30 85 
Seconds. 


Fic. 8.—Sprgep Curve ON A LEVEL Macapam Roap or a 24 B. p. 
CHANGE-SPBED GEAR-DBIVEN OMNIBUS LOADED TO 6 TONS GROSS. 
Taken on a Boyer speed recorder. 


ing in depreciation of the clutch. The full power is therefore not 
available on the road wheels for acceleration. Furthermore, quite 
an appreciable t me is redd in changing from one gear to the 
next, during which the vehicle is losing way,” and, in fact, the 
acceleration during this time is actually negative. The acceleration 
is, therefore, made up of a series of “ leaps,” usually accompanied 


= 


Miles per hour. 
© 


2) 
Seconds. 

Fic. 4.—8РЕЕР CURVE ON А LEVEL Macapam Roap or A 24 E. 
OMNIBUS FITTED WITH THE В.Т.-Н. PETROL-ELECTRIO EQUIPMENT AND 
LOADED TO 6 TONS GROSS, 

Taken on a Boyer speed rccorder. 


by severe shocks, the average rate of acceleration being low, and 
the discomfort to the passengers considerably greater than if the 
acceleration were uniform but twice as rapid. 

The importance of this feature can hardly be « erated. In 


the B.T.-H. system the acceleration is both smooth an rapid ; itis 
also automatic and does not depend on the skill of the driver, as is 
the case when a clutch and gear box are used. A driver who bas 
been taught to steer can immediately drive a vehicle fitted 
with this system as efficiently and economically as one who 
has bad long training and experience. 

On referring to the description of the control it will be seen 
that in order to stop the vehicle the dynamo volts are reduced 
to zero. Conversely, it follows, that in re-starting the volts 
start from zero and increase to their maximum as the vehicle 
accelerates. This ensures a perfectly smooth starting effort, 
and no shock can result at starting due to a careless or inex- 
perienced driver releasing the pedal too suddenly. The action 
of releasing the starting foot-pedal fully opens the engine 
throttle valve and the engine at once attains its normal speed 
of, say, 850 revs. per min. Tbe dynamo load prevents the 
engine exceeding this speed. The latter is, therefore, develop- 
ing its full power, which is converted by the dynamo and 
delivered to the motors in the correct proportion of volts and 
amperes corresponding to the speed of the vehicle at that par- 
ticular moment. As the vehicle continues to accelerate, this 
proportion continually varies automatically, the amperes de- 
creasing and the volts increasing, the product of the two 
resulting in a constant quantity representing the full power of 
the engine. The engine is, therefore, developing its full power 
at a constant speed during the whole of the acceleration period, 
and the resultant rate of acceleration is limited solely by the 
power of the engine and not by the skill of the driver. As ston 
as the starting pedal is released the acceleration becomes auto- 
matic and the maximum available power is delivered to the 
road wheels without any loss due to slipping of clutch or 
reduced engine speed. 

Reproduced herewith, as a comparison, are two speed 
curves (Figs. 8 and 4) taken from records made by a Boyer 
speed recorder on a vehicle fitted with the B.T..H. system, and a 
vehicle of the same power fitted with the usual gear box and clutch. 
Both vehicles were loaded to the same groes weight. They repre- 
sent in both cases the resulte obtained by the average driver. 


Maintenance.—The maintenance of the electrical equipment is 
| practi ally limited to brush renewals which form a very small item. 
The general maintenance of electrical machinery is well known to 
' be small. The smooth starting effort will effect a considerable 
saving in maintenance on tyres, chains and transmission gear 
generally. In the B.T.-H. system it is impossible to subject the 
engine to sudden shocks, and these, therefore, cannot result in 
broken crank shafts, as is often the case with the clutch and gear 
box drive. Other maintenance charges inherent to the gear-driven 
vehicle will be eliminated, such as repairs to the gear box differential, 
renewal of clutch leathers, &c., which will be fully appreciated by 
those who have had experience in operating gear-driven vehicles in 
public service. 

Noiselessness.— An extremely important feature of the B. T.-H. 
system is the solution it offers of the noise problem. The dynamo 
and motors themselves are perfectly silent, and by the use of worm 
reduction gears, the transmission may be rendered equally so. 
There remains the noise from the engine, which is now reduced to 
an extent that renders it no longer objectionable. 

Truining Drivers.—Owing to the simplicity of the control a con- 
siderable time is saved in training drivers. The physical strain in 
driving is very much less, and in consequence the drivers are able to 
devote more attention to the efficient operation of their vehicle. 
There should be no excuse for not stopping for the convenience of 
passengers, since restarting is a simply automatic operation, requir- 
ing no effort or exertion on the part of the driver, beyond the release 
of a pedal. | 

Efficiency.—From the results of tests it is claimed that a higher 
average speed can be maintained on a given route with a given number 
of stops, and with less fuel consumption than a gear-driven vehicle of 
similar type and of equal power and weight. This is due in the first 
place to a more efficient transmission, and, secondly, to the absence 
of a definite relation between the engine speed and the speed of the 
vehicle, which renders it possible, when running.on в good, level 
road, to run the engine at a comparatively low speed and yet main- 
tain a comparatively high vehicle speed. | 

Last week we had the opportunity of running out on a motor 
omnibus equipped on the В.Т..Н. system, and we were much struck 
by the ease of manipulation and the easy way in which the vehicle 
accelerated. A run up the Savoy hill into the Strand showed that 
the omnibus could be stopped and held on the gradient simply by 
depressing the controlling pedal, without an application of the rake, 
and upon raisingthe pedal the omnibus moved away with perfect e se. 
We are informed that the additional weight of the equipment as 
compared with the usual petrol system is 5 cwts. 


THE COMMERCIAL MOTOR EXHIBITION. 


The first of what will doubtless prove to be a series of рои 
of commercial motor vehicles and motor boats has been open s: 
Olympia, London, since the 7th inst; and will close to-morrow. 


: jon, 
The motor omnibus appears to have been the oe attract 
and examples were on view of these vehicles drive 


The second men- 


petrol, petrol-electric and direct electric power. oh excel: 


tioned is, of course, the most popu'ar, and undoubtedly mu 
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lent work has been done to make the direct petrol system a com- 
mercial success. The present exhibition is fully representative of 
the petrol drive for general commercial motor transport, and as 
such has provided our automobile contemporaries with an abundance 
of descriptive matter of which they have taken every advantage. 
Possibly the presence at the exhibition of both petrol-electric and 
electric vehicles may have furnished them with a certain amount 
of food for reflection. Beyond these particular examples there is 
little of interest to electrical engineers. 

Of petrol-electric systems the Stevens has several features of 
interest and novelty. Continuous current is employed with separate 


mee DC 
Fic, 2.—DIAGRAM or Stevens’ PEIROL-ELEOTRIC System. 
A. Change speed lever. E. Foot pedal. J. Solenoid, 
B. Controller. F. Connecting rod. K. Throttle. 
C. Catch plate. G. G. Resistance switches. L. Control lever spring. 
D. Locking arm, I, Foot pedal spring. M. Governor control lever, 


dynamo and motor and without accumulators. The engine, in the 
chassis exhibited, will develop 20 R. p., and is a four-cylinder machine 
running at 1,400 revs. per min. It is coupled by a flexible coupling 
to & special dynamo, having commutating poles and fixed brushes, 
which will give a maximum output of 15 kw. The weight of this 
machine is, we are told, under 4001b. A double-wound armature is 
fitted, and the shunt-field coils have a small compound winding, in 


addition to the interpoles. The dynamo supplies energy to a single | 
i troller shown provides two forward speeds and а reverse. In 


wheels through a cardan shaft. The electrical combination of 


series-wound motor placed in a direct line with it, driving the back 
double-wound dynamo and series motor provides for constant watts 
output and input at varying voltage and varying loads, The dynamo 
speed remains constant at all loads, and its voltage is altered by a 


dynamo. Particles of dust are excluded by the use of fine mesh 
gauze over the intake. The disposition of the principal parts may 
be gathered from Fig. 1, which is a view of a touring chassis fitted 
with the petrol electric combination Fig. 2 is a diagram of the 
dynamo and motor connections, and the governor and controller 
arrangements. Referring to the diagram, the lever A actuates the 
series parallel controller B through suitable rods, and it is fitted 
with & notched segment C with which the bent lever D engages, it 
being operated by the foot pedal E. Attached to the lever D is a 
pull rod F coupled to two single pole switches GG which open and 
close the dynamo circuit. On the other side of the fulerum H the 


W Double Wound Dynamo 
| NWA 


NAV м 


lever D is attached by a spring I to the core of the solenoid J, which 
is energised by the dynamo voltage. This combination of control 
levers makes it impossible to change the dynamo connections to 
alter the speed without first switching off the motor, and at the 
same time checking the speed of the engine. It will be seen by the 
diagram that the соге of the governor solenoid is attached to an 
equilibrium throttle valve K and that tension on the spring I 
applied by the lever will tend to close the valve. The con- 


controller, which gives series and parallel connection of the armature 
windings. The engine is kept normally running at its highest 
and consequently its most efficient, speed, and the dynamo supplies 
constant watts, but at a voltage varying with the current demanded 
by the motor. To reduce weight in the dynamo and motor, 
aluminium end plates and brush-holders are used, and between the 
two machines & four-bladed fan is fixed driven direct from the 


dynamo shaft. This fan draws in air at the motor end, through | 


the motor case, across an enclcsed space between tho two machines, 


and finally forces it out through tbe field and armature of the | of the electric drive without t 


Fig. 2 the controller is in the neutral or off position. The pull of the 
governor solenoid is regulated by the dynamo voltage, which ae 
with the current demanded by the motor. At а high vo and 
the motor takes less current, the solenoid pull is increased, ae 
the throttle opening reduced. Conversely a heavy e m 

down the solenoid voltage and the small spring L keeps the throttle 
open. The tension of this spring can be regulated at a 9 8 0 
i Mie Kanak all (o advantage 

-off. system furnis 
Жу db eis йо disadvantages of accumulators, and 


E 
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the acceleration is equal to that obtained with steam. The makers 
state that the combined efficiency of the dynamo and motor 
is 70 per cent. at all ordinary speeds, and ineluding hill climbing. 
The system has a further advantage in being applicable to existing 
omnibuses without alteration to the chassis frame. Noisy and 
inefficient petrol vehicles can thus be converted to silent running 

and economical machines. Fig. 8 shows a view of the chassis. 
Another petrol-electric chassis of interest was that shown by 
Greenwocd & Batley. The type exhibited is fitted with a 85 H. P. 
petrol engine coupled to a 20kw. compound wound dynamo. The 
motor drive is distinctly novel, being from a double armature motor 
by cardan shafts to worms on the divided back axle, this arrange- 
ment dispenses with the differential gear. The motor suspension 
has been designed to allow for a perfect alignment of the armature 
and worm shafts under all conditions of running. A trun- 
nion connected by a short radius tube to the rear axle 
supports the weight ofthe motor, whicb, though carried by 
the spring-borne frame of the car, is free to swivel about 
both a transverse and longitudinal axis. The motor 
fields are built in the same yoke, and ball bearings are 
used for the armature shafts, and also for the worms and 
thrust bearings. The control is arranged without resist- 
ances, and is diagramatically represented in Fig. 4, which 
Circuit 


Breaker Controller 


КЕ 


Shunt Field 


Fio. 4.—DIAGRAM SHOWING CONTROL OF GREENWOOD & BaATLEx S 
PETROL-ELECTRIC SysTEM., 


shows the four forward speeds. The combination is one of series | 
parallel and field control giving a wide range of speed and high 
efficiency. The controller is placed longitudinally beneath the 
footboard and is operated from a handle below the steering wheel. 
In addition there is a control pedal depression, which opens the 
dynamo circuit and throttles down the engine to no load speed. 
Throttle and ignition levers are also fitted, above the wheel. The 
throttle permits the engine speed to be reduced, when the controller 
is on the top speed, without reducing the speed of the motors. It 
practically corresponds to the insertion of a very high gear between 
the engine and the road wheels. The system has many other interest- 
ing points which we cannot detail now owing to lack of space. The 
chassis weighs 84 tons, which ison the light side for the equipment 
carried and the flexibility of control obtained. The net efliciency 
claimed between engine and road wheels is 67 percent. We under- 
stand a smaller vehicle, 12.14 Rl. p., fitted with same system, has run 
5,000 milesin Leeds since January, 1906, and given every satisfaction. 


Fie. 5.— ELECTRIC CHaR-A-BANC, 


Of the direct electric vehicles exhibited there is not a vreat deal 
to be said. The Electric Van, Wagon & Omnibus Co. showed 
types of industrial vehicles, which included a 2 ton covered waggon, 
gear and chain driven by a single 6 H. P. motor supplied from a 
battery of 44 cells. The total weight of this vehicle is 96 cwt. made 
up as follows: Waggon and motor 86 cwt., load 40 cwt., battery 
20 cwt. These figures are based on the Hagen (Cologne) cell, which 
makes up the battery. The speed is stated as 8 M. P H., and on one 
charge the ton mileage is given аз 192. Some figures of running 
cost handed to us estimate that with electrical energy at 1d. per unit 
the cost per ton-mile is 0°4d., this being based on an average run of 
40 miles Per day for 300 days per vear with an average consump- 
tion of 25'8 units. In these figures 25 per cent. is added to the cost 


of energy for heavy loads and charging losses. 
cost is estimated at £80 per annum, or 0:84. per ton-mile run, 
Excluding tyre and general repairs the cost per ton-mile is 1:94, for 
the type of van in question. The daily distance taken, 40 miles 
is the maximum which can be run on one charge. Woe are 
informed that the company is prepared to enter into contracts for 
the charging and maintenance of the cells fitted to their vehicles 
on a basis of mileage run. The vehicles exhibited come from the 
United States, where a considerable number is in use for general 
industrial and commercial purposes. No speci:l battery is fitted to 
the vehicles, though we were shown sections of the American Gould 
cell at the stand. This is a grooved-plate cell, the active material 
being pressed into the grooves. As the success of an electric vebicle 


The maintenance 


depends on the cell used, it is impossible to state what degree 


Fic. 6. - ELECTRIC LORRY. 


of continued success may be expected from these particular 
vehicles. On the same stand we were shown a light ambulance 
van and a 1 ton waggon, of which the former was stated to have a 
range of 60 miles on one charge. Figs. 5 and 6 illustrate an electric 
char-it-banc and an electric lorry. 

The Electromobile Co. exhibited an interesting ambulance van 
for use in the City of London in conjunction with the new system 
of electric call stations. Obviously no method of driving a vehicle 
of this type can equal electricity for convenience, quiet and comfort. 
The van is finished in white, and has an imposing appearance. 
The interior accommodates two superposed racks upon which the 


7 
| Я s CHAIN 
Fie. 7. Stroposcoric ARRANGEMENT SHOWING CONTACT OF RENOLD 


5 E. P. S. 
stretchers can be placed. A 150 ampere hour battery of oe 
cells furnishes the electrical energy and provides for & e double 
run of 35 miles. Two motors are fitted and they drive Y d with 
reduction gear on to the road wheels. Series parallel 1. Tho total 
resistances is employed, and the gear reduction 18 15 to 1. 
weight unloaded is said to be a little over one ton. as largely 

As in previous exhibitions, the small electric md. 15 dels, e. 
requisitioned for driving specimens of gears, sm tbe stand of 
One of the most interesting of these was to be found оп mbodied in 
Hans Renold (Ltd.), for demonstrating the principle е which com 
their silent chains. Fig. 7 illustrates the 5 I. and on the 
prises a motor driving, on the left, an idle spur wheel the silent 
right the discs of a stroboscope. The main chain 18 0 
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pattern, and its speed can be raised from 800 ft. to 1,800 ft. per 
minute by a field resistance. The spindle carrying the stroboscope 
is fitted at its farthest extremity with an arm bearing an eye-piece 
on & level with the slots in the disc, the slots being in line with the 
chain links and the wheel teeth. Viewed through the eye-piece, 
and when in motion, the teeth and chain appear almost stationary, 
and can be easily followed to observe the positive contact between 
the two. The model attracted considerable attention. 

The all steel” bus was in evidence for the first time on the 
stand of the Brush Electrical Engineering Co., who make a speci- 
ality of motor 'buses for feeding tramway systems. The steel body 
is mounted on the company’s standard chassis, fitted with 85 н.р. 
four-cylinder engine and gear drive by cardan shaft. The sides are 
made up of steel plates, bent to suitable shape, and supported by 
angle-irons bolted or riveted to the chassis. This construction 
reduced the weight in the bus exhibited by 2 cwt. below that usual 
with wood bodies, but we were informed that the reduction can be 
made as much as 5 owt. The 'bus was a full-sized vehicle to carry 
84 passengers, and had been driven down from Loughborough to 
Olympia. Some slight trouble was expected from “ drumming,” 
but this, we were told, had not been experienced. The construction 
seems to improve the general appearance of the vehicle. 

In the provision of ignition for the petrol vehicles exhibited, the 
magneto was almost everywhere noticeable, and in many cases with- 
out additional batteries. With coil and accumulator ignition, how- 


ever, it is but a step to electric lighting of the vehicle, and with a 


view to providing a convenient battery for this purpose Peto & 
Radford have placed the elements of their Umpire” cell in a 
special lead-lined teak case. The feature of this is the lid, which is 
held down by milled ebonite nuts on lead lugs, recessed into the 


Fic, 8.—Pero & Rabronp's BATTERY Case. 


wood. The lid fits into an enlarged portion of the box (see Fig. 8) 
and the rubber jointing fits into a groove in the edges of the lid and 
not under it. It is claimed that this method reduces the creeping 
of the acid out of the joints and prevents the deterioration of the 
rubber joints. The lead lugs are, of course, non-corrosive, and the 
flanges formed by the enlarged lid chamber serve for lifting so that 
handles are not needed, and the weight is taken by the box and not 
the lid lugs, as is the case when a handle is fixed to the lid. The 
battery itself is made up of pasted plates and grooved porcelain 
separators, the end negatives being solid lead on their outer faces, 
where no action takes place. The capacities vary from 60 to 800 
ampere-hours, the weights of these sizes being 26 Ib. and 981b. 
respectively. Among а great variety of ignition devices, Messrs. 
Peto & Radford showed a number of artistic lamp and switch fit- 
tings for matching elaborate upholsterings in motor cars and other 
vehicles using electric light. | | | je 
Messrs. Monté-Callow & Co. showed the  Hillairet Hugeut 
absorption dynamometer for testing the horse-power of high-speed 
motors, which has been taken up by a large number of Continental 
motor manufacturers, and is becoming better known in this country. 
The device, which is a convenient and accurate means of ascertain- 
ing the performance of petrol motors, is now being used by the 
Clement Talbot Co. and the Wolseley Tool & Motor Co. A full desorip- 
tion of the machine appeared in The Electrician, Vol. LVIII., p. 808. 
The motor boat section contains nothing of particular interest to 
electrical engineers, excepting perhaps the petroleum engines, which 
are likely to be developed to compete with electric power for canal 
haulage. At one stand we were informed that a 200 ton barge, pro- 
polled by а 35 н.р, engine, could be driven at 5 miles per hour on a 
consumption of 8 gallons 6 pints per hour, the price of fuel being 5d. 
per gallon. This works out at 83d. per mile (0:0187d. per tou-mile) for 
fuel alone, the figures given for the Teltow Canal with electric towage 
being 0:0084d.per ton-mile (The Electrician, Vol. LVIL,p. 964). Con- 
sidered generally, the exhibition will have done much to hasten the 
coming of the motor vehicle for commercial service, and incidentally 
will have emphasised both the limits of petrol engines for direct 
omnibus propulsion and the importance of considering seriously the 
claims of the petrol-electric combination for this class of work. 
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PHYSICAL SOCIETY. 


Ata meeting held on the 22nd ult., a Paper by Prof. T. R. Lyle on 
Transformer Indicator Diagrams" was read by Prof. TrovTon. · 
We hope to give an abstract of this Paper in a later issue. 


A Paper by Prof. W. H. Bragg on 


Ionisation of Gases by a Particles of Radium 


was read by the SECRETARY. The present Paper contains an 
account of further progress in the work of determining the rela- 
tive amounts of ionisation produced by the a-particle of RaC in 
different gases and vapours. The view is discussed that the 
ionisation (т) is connected with the expenditure of energy (e) of 
the a-particle by the expression ĉi/ĉe=kf(v), where k is a con- 
stant for each gas, which may be termed the specific ionisa- 
tion in terms of air as unity, the determination of which for 
various gases has been attempted in the present Paper, and 


f (v) is a function of the velocity of the a-particle only. It is 


established that the total number of ions produced by the a particles 
of RaC varies with the nature of the gas, aud is for most compound 
gases and vapours examined about one-third greater than for air. 
The conclusion is drawn that the primary action of the a-particle is 
a sub-atomic one. The production of ions may be considered a 
secondary consequence, which varies with the energy expended, the 


‘speed of the particle and the nature of the molecule ionised. The 


stopping power of а gas is more nearly an additive property of the 
atoms in the molecule than any other property except mass, and 


this is an effect quite apart from the proportionality of the stopping 


ower to the square root of the atomic weight. For atomic weights 
below 80 the stopping power divided by the atomic square root is 
abnormally low, an effect curiously similar to the case of atomio 
heats. There does not appear any evidence that the chance of an 
atom being ionised is dependent upon whether it is already ionised, 


that is, occasionally the molecule may lose several ions. 


Mr. F. SODDY, in a letter read by the secretary, drew attention to the 
parallelism between the conclusion of the author that the same molecule 
may become ionised more than once, and that of Rutherford that the 
a-particle itself is doubly charged. The view that the charge carried by 
the gaseous ion was the same in all cases seemed to have been definitely 
rendered untenable by the results of the author. So also was the view 
that the energy expended in the production of an ion was independent of 
the nature of the gas and the same in all cases, The theoretical conse- 
quences of the work of the author were of the greatest importance, for it 
is inconceivable that the a-particle should be able to pass through matter 
in the manner it has been proved to do, if the matter in question and the 
a-particles consisted substantially of electrons. The suggestion made 
finally in the Paper of the relation between the ionisation and production 
of hydrogen and oxygen by radium had aleo been made independently by 
Rutherford. 

Dr. R. 8. WILLOWS said he could not agree with Mr. Soddy that the 
Paper rendered untenable the hypothesis that all ions carried the same 
charge. He pointed out that the stopping power of a gas obeyed a certain 
law down to atomic weights about 30, and said that this might have 
some relation to the fact discovered by Barkla that the secondary radia- 
tion produced by Röntgen rays followed a definite law down to atomic 
weights about 40. 


6 a EO a d 


The Magnetic Compounds of Non-magnetic Elements.— 
An account of some experimental results on the above subject 
by M. Wedekind are published in L'Industrie Electrique. The 
experiments have been for the most part carried out with 
compounds of manganese, which exhibit magnetic properties, 
although manganese itself is non-magnetic. The mixtures of 
these compounds with phosphorous, boron,’ antimony, &c., 
exhibit strong permanent magnetism, which disappears under 
the influence of mechanical shocks. A tube full of powdered 
borate of manganese suspended by cocoon silk places itself in 
the magnetic meridian. Compounds of manganese and bis- 
muth are strongly magnetic, though bismuth is a typical 
diamagnetic substance. Certain compounds only become mag- 
netic at high temperatures; among these is a compound of 
nitrogen and manganese, which becomes magnetic at 2,000°C. 
This compound contains only 6 per cent. of nitrogen, but is 
attracted by a magnet. Silicide of manganese 1s not magnetic. 
At high temperatures, manganese placed іп a current of oxygen 
becomes magnetic. The most magnetic compound is antimo- 
nide of manganese, whose permeability 1s nearly equal to that 
of iron. Chromium compounds have also been found to be 
slightly magnetic. ! E 
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There are certain fundamental differences between series trans- 
mission and the more usual three-phase transmission. Where 
a parallel system is used the pressure is fixed once for all to 
suit the conditions, and the generators can be of any con- 
venient size to give a suitable proportion of spare plant, the 
size being varied as the undertaking develops. There is also 
no great difficulty in adding to the line, as and when required. 
In the series system the pressure is variable, and although 
more generators can be added as the load increases until the 
limiting pressure is reached, this transition introduces the diffi- 
culty that the efficiency of the system may be low at first on 
account of the current being fixed. The line cannot very con- 
veniently be added to, though the expedient may be adopted 
of running machines in pairs, the machines in each pair during 
the early years of an undertaking being run in series, and sub- 
sequently in parallel, the line being duplicated to permit of 
double the current when the load has sufficiently increased. 
This method, however, has the drawback that it decreases the 
size of the units. There is no doubt that the most serious 
disadvantage of the system is that the generators which have 
been used up to the present are comparatively small, and 
therefore the cost of generating plant per kilowatt is high, not 
merely because commutators and regulating devices are 
required, but also on account of the small size of the units. 
Moreover, once the current has been decided upon, the maxi- 
mum size of the generators follows as a mattor of course, 
owing to the limits set by commutation. On the other hand, 
there is no question that the switch gear is very much less 
costly, the line is a very much simpler affair, and it is possible 
to run stations in series at different points with the greatest 
ease without raising the pressure on the whole system, though 
the pressure is, of course, raised at each station. 

Where overhead transmission is used, the comparison of 
transmission lines on the twosystems is a simple matter, because 
data are easily available; and where a power station ia situated 
on the outskirts of the area which it has to supply, there is 
not much doubt that the series system offers considerable 
advantages, às pointed out by Mr. HiGHFIELD, particularly if 
the points which are to be supplied are scattered over a large 
area. In this country, however, such areas are rather the 
exception than the rule, and overhead lines, so far, have not 
been used to any great extent. It might, therefore, be necessary 
to use underground cables ; but in using these for series trans- 
mission we come to new ground, for there is not much infor- 
mation as to their behaviour under these conditions. It is 
noticeable, however, that in the Moutiers-Lyons transmission 
the cables are all underground, and the transmission pressure 
is high. Further, the line of transmission is straight, and does 
not form a ring, as it does in many of the other installations. 
It will therefore be interesting to learn in due time whether 
any trouble has arisen from osmosis, electrolysis, or surging 
on this particular line. 

In this country we are rather apt to be prejudiced against 
any new system. Thus it was along time before we seriously 
took up the question of three-phase transmission, being quite 
content with single-phase working, to which we were more 
accustomed. We hope tbat a similar course will not be 
pursued to the detriment of the electrical industry in con- 
nection with the series system. No one can have inspected 
any of the transmissions put down by M. THuRY without 
being struck by the extreme simplicity and easy working of 
the whole system. As shown by Mr. HIGHFIELD, in his 
Paper read before the Institution of Electrical Engineers, the 
system is no longer in an experimental stage, and we ‘hope, 
therefore, that it will be given the careful consideration which 


it deserves. . | ‚ 7 j 
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CENTRAL STATION MANAGEMENT, 
BY А SUPPLY MANAGER. 


As you discuss in your recent leading article a subject to 
which I have given considerable attention, I venture to make 
a few remarks. 

In the first place I quarrel with the title; the fact that you 
call it * Central Station” management shows that it is not 
realised that the change has already come over the business 
of electricity supply. 

The central station or power station (not now even ''cen- 
tral”) is merely a department in a supply undertaking. I 
submit that the proper title would be “Electricity Supply 
Management." The term “ Station Engineer," which at one 
time denoted the manager of the whole undertaking, now 
means the resident engineer, or station superintendent. The 
head of the concern is, or should be, no longer called chief 
engineer or engineer-in-chief, but rather engineer and manager ; 
more correctly still, general manager. 

I quite agree with you that a highly skilled engineer is no 
longer required at the head of affairs, but at the same time a 
purely commercial man is worse. The resident engineer 
18 quite capable of putting in extensions of plant and looking 
after the maintenance and costs of the power station, and 
should be in almost as autocratic a position as the captain of a 
ship, and the general manager would deal with him and not with 
his subordinates. The resident engineer should be essentially 
an engineer; at the same time the general manager mustof neces- 
sity be an engineer of very considerable experience, and be in a 
position, not necessarily to design the plant he is using, but, 
at any rate, to have such a knowledge of it that he knows 
what he wants, what to ask for in specifications, and how to ad- 
judicate on tenders received, having regard to pne and quality. 

e must have such experience as will enable him to intelli- 
gently criticise and appreciate the weekly or daily returns of 
the operation of the station submitted by the resident engineer. 

Practically the same thing applies to the maina department. 
The mains engineer should be in the same position as the 
station engineer in his relaiions with the general manager. 
Needless to say, the latter must have the engineering experi- 
ence of mains work to enable him to give it the same supervi- 
sion as that given to the station. | 

These, station and mains, are the two principal engineering 
departments; but though engineering ability is the more im- 
portant qualification for the men in charge of them, it is absolutely 
essential that they thoroughly understand the efficient control 
of men, economy of working, and are accustomed to observe 
strict office routine. : я 

The main difference between the engineering ability of these 
two—station and mains engineers—and that of the general 
manager is that the latter is compelled to look at pretty engi- 
neering schemes through financial spectacles. 

The next is the meter department, partly engineering and 
partly commercial. I have a very strong opinion that this is 
best separated from the mains department altogether, and in 
charge of an assistant who reports directly to the general 
manager. The meter superintendent settles disputes with con- 
sumers re accounts and deals with complaints. 

The fourth is what I call the sales department. The sales 
manager controls everything between the meter and the lamps, 
motors and current-consuming ро 

Nowadays, when consumers and intending consumers come 
to the supply offices for advice and estimates, and even give 
orders for the equipments, it is necessary to have a staff com- 
petent to estimate and supervise the carrying out of the whole 
of the work. This is the most important commercial depart- 
ment. As an example of what such a department has to do, a 
manufacturer will ask for an estimate for complete changing 
of his factory to electric driving, and the Sales Department 
estimates the power required and cost of motors, cost of 
wiring, alterations to shafting, machinery, belting, pulleys, 
foundations, &c.. This entails a considerable amount of work 
in getting out plans of present and future arrangements 2 
the factory (usually about a 100 H.P. one) and an estimate 0 
‘the work. This ostimate is sent in and discussed with the 
consumer; if he accepts, the sales manager gets in tenders 
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for the various sections of the work, leaving a margin to greater, perhaps twice as great, as it is at some distance back on the 
. sl prot. “Although | Ene, Pi // 
the work (except supply of motors and part of materials) I8 |; Ae ng. À well. 
sublet, is 1 is responsible to the consumer for the 8 . Poe Мен 
satisfactory carrying out of the whole job, and this is an | of course, represent an instantaneous condition, but rather ‘the 
important advantage from the consumers’ point of view. The | two maxima with a slight time interval between. There are, of 
other duties of the Sales Department are maintenance of | course, two separate reflections—one from the choke coil and 
consumers’ lamps, motors, &c., charge of show-room, canvass- | one from the transformer winding. It should be noted that 
ing, and the sales manager has to be constantly on the look out E E 5 . se 
55 no d yd bed pad aed p getting there is a large difference of potential between the lead and & 
usiness. Hiring and hire-purchase arrangeme he | Point a short distance in on the winding. This is the cause of 
come under this department. The sales manager must be | the breaking down between turns of transformers and generators, 
partly an engineer but essentially a business man, and the 
selection of a suitable staff is of the greatest importance. 

The fifth and last is the Publicity Department. Its duty is 
to attend to advertising, circularising and keeping a watchful 
eye on the operations of the local gas undertaking, negotiating 
for advertisements on vacant property, notifying intendin 
occupiers that electricity is available, seeing that the loca 
press is kept informed of all electrical developments in the 
district. To properly appreciate the importance of these depart- 
ments, the general manager must be a commercial man ; if he is 
purely an engineer he will not do so, but will have a tendency 
to despise them. 

This is an outline of what electricity supply is coming to, 
departmentalising the undertaking under heads of departments 
who are experts at their particular work, all under a general 
manager, who is not necessarily an expert in any one direction 
but who has engineering ability and business acumen combined, 
knowing how to get the right man in the right place, and 
knowing whether he is doing the best possible under the con- 
ditions, obtaining and possessing great administrative ability 
and an unlimited amount of tact and common sense. I believe 
great advantage is to be obtained from weekly conferences of 
the manager and heads of departments to discuss general and 
departmental matters of importance and engaging members of 
the staff. 

I do not agree with you that the control of the undertaking 
can be split up under two equally responsible heads. It seems 
to me it would be disastrous, causing endless friction, divided 
and unfixed responsibility, and resulting in serious inefficiency. 
In a concern such as electricity supply, there should be one 
cap only, and that worn by one man—the general manager. 


WL 
Fic. 1. 


one of the commonest manifestations of lightning trouble. As 
indicated in Fig. 2, there is for an instant a large difference of 
otential between the terminals of the choke coil, and a moment 
ater a condition similar to that in Fig. 2 occurs in the transformer, 
but to a leas degree. The amount of inductance in the choke coil 
determines the amount of impact taken up by the coil and the corre- 
sponding relief to the transformer. 

Fig. 3 shows how these stresses are distributed in а transformer 
winding. A 80,000 volt transformer winding of 2,000 turns had 
leads brought out every 200 turns. It was arranged to have а con. 
denser of 0:1 microfarad, charged to about 50,000 volts, discharge 
into and through this transformer. Spark-gaps were placed between 


FIG. 2. 


adjacent leads, in each case spanning 200 turns. Fig. 8 shows the 
curve for only half of the transformer winding. Curve A shows the 
rise in pressure across each section when unprotected. Curve B 
shows the result when a choke coil of 0:0165 henry is placed in the 
lead. Curve C indicates the flattening effect on the potential distor- 
tions within the transformer when a choke coil of 01764 henry 18 
used. It would appear that in an unprotected transformer the first 
turns take the greater part of the strain, and they also act as а 
choke coil to the rest of the transformer. The reduction in stress 
across the first 10 per cent. of the windings by the use of the external 
inductance is very obvious. | 
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RECENT INVESTIGATION OF LIGHTNING PROTEC- 
TIVE APPARATUS.* | 


BY R. P. JACKSON. 


Summ«ry— This Paper contains а description of the surging effects which 
take place in a circuit suddenly charged by lightning. The author shows 
that the series resistance of an arrester should be very low and never greater 
than 400 ohms. He also compares the various arc-suppressing devices. 


20 


bas 
oo 


— 
a 


Owing to the peculiar nature of lightning and similar disturbances, 
a variety of opinions continues to exist concerning their action and 
the usefulness of various devices for protecting against them. In 
this Paper an attempt is made to outline the most dominant 
characteristic of lightning as manifested on electric circuits, and 
a recent investigation as to what characteristics protective devices 
should possess and to what dogree they have been found in practice 
to possess them. 

If a wire becomes inductively charged for a portion of its length 
by a cloud overhead, and this cloud discharges to ground, a free 
charge suddenly exists on the wire and at once expands in both 
directi ons with about the velocity of light. If this charge escapes 
at some point through a certain amount of inductance, say a trans- 
former, oscillations will, of course, be set up. The probable effect 
is that this charge in expanding strikes the transformer with а 
terrific impact. The inductance or electrical inertia of the trans- 
former causes the surge to bank up in a manner somewhat similar 
to water-hammer іп a pipe. A rise in pressure and partial reflec- 
tion occurs, dependent in amount on the suddenness of impact or 
steepness of the wave-front of the surge. It is this effect that 
causes the bursting of transformer and circuit-breaker bushings, 
though their insulation is stronger than that of the line from which 
the surge comes. The pressure near the transformer terminal is 
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at 100 per cent. With the different choke coils De es 
indicate the per cent. that may still be said to pass t roug : 
coils and appear as stresses acrose the first 200 turns 


* Abstract of a Paper read before the American Institute of Electrica f course 
former windings. A flatter wave-front would, of cour» 
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са ан 2E 3) approach curve C, and the curve of Fig. 4 | large currents оп account of the prohibitive drop. In all other 


& lower maximum, but would probably take the same 
shape ; that is, the same coil would permit the same per cent. of the 
maximum rise in the transformer, independent of the wave-front. 

A transformer of different design would also probably give a 
similar. curve, except that for the same surge a different proportion 
of the ees would be required to give the same rise in pressure. 
In other wor 8, it does not a pear to be a certain per cent. of the 


the stress taken up by it will depend on its amount, all values con- 
sidered independently of the iron. Therefore a transformer of а 
very few turns would naturally have such an impact stress distri- 
buted over most of its windings, while one of many turns is only 
endangered in the first small per cent. of its windings. As the in- 
ductance of any coil is, in general, proportional to the product of 


against the impact stresses, For example, assume two transformers 
that at the same frequency will give 25 and 4 volts per turn respec- 
tively ; presumably one will have insulation for 1,000 volts total 
between the first 40 turns, while the other will be provided with 
that amount of insulation only for the first 250 turns, The same 
Inductance encountered in the first 40 turnsof the larger transformer 
will, however, be found in the first 68 turns of the smaller. The in- 


Per cent. 


Henrys. 
Ета, 4.—CunvE SHOWING PER CENT. OF Static BURGE nor REFLECTED By 
CHOKE COILS or VARIOUS INDUCTANOES. 


being only one-quarter the number of turns required for 1,000 volts 
operating potential. Consequently the smaller transformer, while 
suitably insulating for its operating condition at normal frequency, 
is not so well protected against surges as the larger one. 

In a general way the curve of Fig. 4 is borne out by results from 
coils in use. Coils of low inductance have in some cases permitted 
sufficient disturbance to penetrate as to damage the transformers, 
while the better type of oil-insulated coils have been such good 
reflectors that the only difficulty has been in maintaining the insu- 
lation of the coil itself against the banking up of potential across it. 
À reasonable deduction from Fig. 4 is that coils of very low induc- 
tance are practica'ly useless; while for coils of inductance greater 
than 0°06 henry the protection increases very little with the increase 
of inductance in the coil. Moreover, with increase of inductance in 
the choke coil we encounter another difficulty. These inductances, 
of course, produce a drop in voltage. The E.M.F. across the 
terminals of a coil is proportional to the current in that coil, but 
approximately 90 deg. out of phase with the current. Hence when 
the power factor of the load is nearly unity the resulting drop in 
voltage is relatively very small, If the power factor of the circuit is 
low however the E M.F. across the choke coil comes more into 
phase with the impressed voltage and becomes of consequence. 
Figs. 5 and 6 show curves based on inductances giving 1 per cent. 
drop per coil at 80 per cent. power factor at 25 cycles and 60 cycles 
respectively. Thus in a one-phase circuit with coils on each side of 
the circuit, the drop at full load and 80 per cent. power factor would 
be 2 per cent. This value is simply assumed as an extreme maxi- 
zum to which one might go. With 


* A rough rule for determining the inductance of а choke coil without 
iron is to multiply the Square of the number of turns by the length of the 
mean turn in inches and divide the product by 10°. This gives approxi- 
mately the inductance in henrys. 


cases shown a suitable inductance may be inserted with & permis. 
sible drop. For higher voltages, the per cent. drop will be negligible. 
Also, if the power factor of the load is near unity, even such in- 
ductances a8 have been indicated as desirable will not cause an 
appreciable drop. In most circuits, a well-insulated coil of con- 
siderable inductance is of undoubted service. 

. From consideration of Fig. 8 it would apparently be possible to 
Insulate а transformer so as to protect it against the probable 
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writer's opinion that it represents the typical destructive high- 
power surges which often manifest themselves 
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The Lightning Arrester.—It has been shown that electric impulses 
or waves travel along aerial conductors with a velocity approxi- 
mately equal to that of light or electromagnetic waves in the ether.* 

the charge or amount of electricity per unit length of con- 
ductor is proportional to the electrostatic capacity of the conductor, 
and the potential to which it has been raised. 


„ JJ v 

* The rate of travel of electric waves along a wire is not & fixed value, 
but depends on the distributed capacity, the resistance, and inductance of 
the line. This rate of propagation is given by the expression, 


VA 20 (Bedell and Orehore) 
C{ VR? + LA Lo] Page No. 199, 


which gives the rate of propagation in miles per second, if C, Rand L 
are given in farads, ohms and henrys per mile. It may be found from 
this expression that for all sizes of copper down to No. 6, which is about 
2 ohms per mile, and for all frequencies down to 150 cyoles per second, 
the rate of propagation is not reduced more than 10 per cent. from the 


maximum. 
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Let us assume that a potential wave of irregular contour is 
approaching a transformer protected by & vent or lightning-arrester. 
Assume some part of this wave to have a value of 100,000 volts. 
If the electrostatic capacity of the conductor to ground is taken as 
0:0185 mfd. per mile, which is пеш correct for the ordi- 
nary transmission line, there w a charge of 000185 coulomb 
per mile. If this charge is arriving at the rate of 186,000 miles ра 
gecond there are 251 coulombs per second or 251 amperes to be dis- 
posed of. Dividing 100,000 by 250 gives 400, which if true resis 
tanos would just let this surge escape without reflection if used as a 
series resistance to the vent or arrester. If the potential of the in- 
coming ugs is higher or lower the charge per mile becomes corre- 
spondingly higher or lower, and this critical value of resistance 
would remain the same. If there were some kind of recording 
meter capable of operating under such conditions, placed where 
the vent is connected, it would leave a record of the potential of the 
arriving charge, or to some degree ihe contour o the wave or 
surge. If a resistance greater than the critical value is used there 
will be а partial rise and reflection and a partial escape ; but if the 
resistance is of less value the surge of potential striking the trans- 
former windings will be similar to the contour of the incoming 
wave but of lower value. If, in the extreme case, there is no 
resistance the charge will escape as rapidly as it arrives. From the 


above considerations it appears that the series resistance of an 


arrester should be very low and not greater than 400 ohms in any 


case, if the arrester is properly to serve its purpose. The reasoning 


and calculation given is perhaps a rough way of reaching the result, 
butit is on the whole not far from the truth, and it is in accord with 
the writer's experience. No exact formula can, of course, be 


applied absolutely to such irregular phenomena, but if the general 
assumptions are correct the result forms a guide sufficient ове 


us to recognise and dispense with useless devices. Having 

of the series resistance from one consideration it is found, however, 
that no arrester with a reasonable gap will disrupt its dynamic arc 
if the circuit is carrying power from generators of large capacity 
unless the power current is limited in some way. By the use of 
multigaps of non-arcing metal of such number that a rise of 800 per 
cent. will just break over, and then adding an equal number of gaps 


shunted by resistance, an arrester may be made which on moderate 


power wil disrupt its are without the use of series resistance ; but 
if the gaps are limited to such a number as to break over with a 
. of from 150 to 200 per cent. of normal, and there is no 
imiting resistance, the arrester will almost invariably burn up 
before many discharges have passed over it. 


Comparison of Arc suppressing Devices. — The two devices most 
generally used for disrupting the arc in an arrester are the horn- 
type gap and the non-arcing metal multigap. On circuits where 
the power is so limited that the short-circuit current is not more 
than 50 amperes, either device should work without series resistance, 
Where the power is very large, however, as on the usual transmis- 
sion line, the non-arcing metal is superior to the horn type, in that 
the arc is easily suppressed with a much lower resistance, and sup- 
pressed more quickly. It was found on a voltage of 88,000 to ground 
from a three-phase 7,500 kw. plant that 800 ohms were sufficient 
with the non-arcing multigap type, while 1,000 ohms were required 
for the proper operation of the horn type. This shows that the 
devices are comparable in arc-suppressing power, but that one is 
much more powerful than the other, and in operating causes less 
disturbance to the circuit, because it takes so much less time to do 
its work. On the other hand, the horn may be placed out of doors 
if necessary, while the multigap should be under cover. 

Multigap devices for the higher voltages are, however, subject to 
some peculiar troubles of their own. Iu regard to the matter of the 
voltage at which a multigap arrester will break over, the influence 
of the potential of surrounding bodies has a marked effect on the 
break-over voltage. For instance, an arrester of the multigap type 
that would break over at 75,000 volts when located in the open or 
away from walls or ground would, when placed near the ground and 
mounted between cement barriers, spark over at 40,000 volts. The 
ability to disrupt the arc apparently falls in about the same propor- 
tion. This phenomenon is the result of unequal distribution of the 
potential stresses over the various gaps. The influence of sur- 
rount grounding material is to increase the steepness of the 
gradient near the line end of the series of gaps and flatten it at the 
ground end. A metallic shield near the line end of the gaps which 
is connected to the line will connect this gradient ind] bing the 
breakdown value back to normal. For the higher voltages, multi- 
gap arresters should be protected in this way, if mounted in close 
proximity to grounded material. 

In measuring the equivalent 5 of true resistance it is 
found that paralleling two resistances halves the equivalent gap, 
while putting them in series gives an equivalent gap of twioe that 
of a single resistance. Electrolytic and metallic resistances. usually 
come in this class, while carbon, carborandum and graphite have 
an entirely different characteristic, in that the equivalent of a stick 
or bar seems to be a function of its length, and several bars in 
parallel will give an equivalent gap practically the same as a single 


little seconda 
to be an excellent expedient to use where the lightning disturb- 
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bar. It has been suggested that such granular material acts under 
static discharge as & mass of conducting particles partly in contact, 
and the effect is that of a series of minute gaps in the resistance. 
The Gap and Fuse Arrester.—It appears desirable at times to 
provide something in the nature of an absolute relief vent. A gap 
and a fuse of fine wire serve this function best, but the fuse should 
be of either the enclosed form or the expulsion type. An open wire 
fuse will almost invariably take so long to suppress its arc that it is 
likely to open the circuit-breakers, while the same wire enclosed in 
a tube will open its arc in one or two alternations. Experience 
shows that several gaps and fuses may be placed in parallel, and 
usually only one fuse will blow at a time. From the fact that so 
disturbance is caused on the line such fuses appear 


ances are liable to be too severe to be relieved by a se'f-restoring 
arrester. 

The Electrolytic Arrester.—As may be seen, what is really needed 
is а device having the characteristics of a safety valve, that is, 
something that will hold the operating pressure at all times, but 
furnish such a free vent that no pressure much above the normal 
can be maintained, no matter how suddenly such abnormal pres- 
sure may occur. Such a device has been found in the aluminium 
electrolytic cell. In certain electrolytes, aluminium forms а non- 
conducting film on its surface. This film is very thin, comparable 
in dimensions to a wave length of light—but in a suitable electro- 
lyte will withstand a voltage of 880 to 400. Above this voltage the 
film will be punctured with myriads of small holes letting s large 
current through, but тыл again as soon as the pressure is 
reduced. The equivalent spark-gap of such a cell is a function of 
its dimensions, and it is a simple matter to make a unit for 10,000 
volts which will have an equivalent gap repre 12,500 volte. 
If a gap which will also break at 12,500 volts be placed in series 
with the cell unit, the equivalent gap of the combination will still 
be approximately 12,500 volts. ` | 

Apparently this cell can be connected in series with a suitable 
gap between each line and ground, and will suppress all abnormal 
rises of potential at that point. Asto the kind of gap, а non-arcing 
multigap has been found very satisfactory while a small horn gap 
seems to work nearly as well. The power current taken being less 
than 1 ampere, the are rises a few inches on the horn and goes 
out quietly. At this time no statement can be made as to which 
form will prove the more desirable. 


CORRESPONDENCE. 


THE ELECTROLYTIC LIGHTNING ARRESTER. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In the December (1906) issue of the Proceedings of the 
American Institute of Electrical Engineers there appears #1 
interesting Paper by Mr. R. P. Jackson on “ Recent Investi- 
gation of Lightning Protective Apparatus, in which a pre 
liminary notice of an “electrolytic lightning arrester 1s 8110. 
In the Paper this electrolytic arrester is claimed as a new m- 
vention. As, however, the identical apparatus was invente 
in this country in the year 1901, its recent re-discovery in 
America interests me, and I have thought that an account 0 
some experiments carried out by the present writer in 1901 
would be of interest to your readers. | 4 

The invention in question was embodied in Mr. 8. 2, : 
Ferranti's English patent No. 25,426 of 1901. Claims 1, ^ 
and 6 of this patent run as follows: m" 

1. In the control of electric circuits, the combination of electric resis · 
tances having the property ef building up resistance under & wien 
critical voltage, and breaking down in resistance above that voltage, #1 
switches, substantially in the manner and for the purpose described. к 

2. In the control of electric circuits, as claimed in claim 1, . 
consisting of cells having aluminium or chromium electrodes in CO 
bination with a suitable electrolyte. — . ;bed in 

5. In electric circuits the combination of resistances &8 descri tial 
claim 1, with an air-gap to ey cs шары arrester or static poten 

i i ribed. : 
e tine ol resistanoes as described in olaim sius 
safety resistances directly connected across the mains, or from one 
to earth, substantially aa described. 


In the body of the patent the invention is described as 


follows :— DRE Я 
My invention is also applicable in connection with lightning am 
for protecting lighting or power circuits. In this case I coup arreatér 8 
number of cells in series with the air-gap of the ent ng voltages 
sufficient number being employed so that the sum of their 


* See The Llectriciun, p. 856 of the present issue. 


will be above the potential of the circuit to be protected. Should an arc 
then be established, the cells would permit current to flow due to the 
high potential and frequency of the lightning or static discharge ; but 
when this has discharged the cells would choke back the current and 
secure the interruption of the arc at the air-gap. | | 
Again, I may employ cells of this character as a safety resistance against 
two mains, or from one main to earth, so that a material rige of pressure 


will break dowh the resistance of the cells, which will then allow current 


to How; but when the abnormal rise of pressure had disappeared the 
current through the coils will automatically fall to a small value as before. 
In all cases where alternating-currents are ured the electrostatic capa- 
city of the cells plays a part in their action, inasmuch as a certain part 
of the current flowing through is capacity current. As, however, more 
cells are introduced this current diminishes as the effective capacity of 
the cells decreases and as the number connected in series increases. 

The above-mentioned English patent has been allowed to 
lapse. It would appear that in England the conditions under 
which the electrical industry is working are hardly advan- 
tageous to the development of such inventions. Firstly, of 
course, there is but a small demand here for high voltage 
lightning protection, and, therefore, such work could not look 
for an immediate return. Secondly, such development work 
is very costly, and it was really financial considerations which 
unfortunately caused the whole thing to be dropped. How- 
ever, tho experiments made at the time were sufficient to show 
the great possibilities of the idea, and, judging from Mr. Jack- 
son's Paper, I think we had in 1901 proceeded as far as be has 
now got in his work. It is to be hoped that Mr. Jackson will 
be more fortunate than we were, and that he will succeed in 
the commercial application of the device. | 

The experiments carried out by the writer in 1901 had for 
their object the determination of tho chemical and physical 


conditions for the best operation of the device ; the mechanical 
considerations necessary for a commercial apparatus were ex- \ 
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perimentally studied, and a number of experiments made 
under working conditions, of which the following short, descrip- 
tion must suffice :— Pa 
T pile of electrolytic cells was constructed as represented 
in Fig. 1. | | | з 
. Fach unit consisted of a shallow aluminium disb, and they 
were placed one on the top of the other, and separated from 
each other by about lin. by pieces of insulating material. 
The dishes were filled with the necessary solution ; bichromate 
of potash was one of the solutions used. By pouring the 
solution into the top dish elowly, all the dishes were filled in 
turn by the solution running from one dish to tho other. It 
will be seen that tho dishes form a kind of battery of cells, the 
upper and lower surfaces of each dish acting as cathode and 
anode respectively. Such a resistance was found to be an 
excellent arrangement for placing in.series with a spark gap 
for the protection of conductors against lightning discharge. 
This follows from the property of the aluminium cell to resist 
the passage of electricit up to a certain point and then to 
break down suddenly. For alternating currents, aleo, the cells 
act as a condenser of vory large capacity. Placed in sories 
with a spark gap, the latter can be set extremely near the 
working voltage so as to form a very safe protection of the line. 


On a rise of potential the gap arcs across and relieves the 


circujt, the electrolytic resistance instantly building up 
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directly the pressure has fallen to the normal value, and 
effectively prevents a large rush of current from the genera- 
tora, and also the éxistence of any electric surging which во 
often results from free arcing in air on high-tension circuits. 
A number of experiments under practical conditions were 
made, by kind permission of the chief engineer and resident 
engineer, at Wandsworth station of the County of London & 
Brush Provincial Electric Lighting Co. This is a two-phase 
system running at 6,600 volts, and the lightning arrester was 
connected beween the ’bus bars and earth, . the formér.béing 
fed by a number of generators totalling several thousands of 
horse-power. The spark-gap used in series with the electro- 
lytic resistance was of the horn type, and this was set sli htly 
lower than it would be sot in practice. This was to facilitate 
the sparking across of the horns. - The action of the arrester 
tried was entirely satisfactory. The arc formed at the horns 
was quite small, and after running about two-thirds of the way 
up them, was quietly and noiselessly extinguished. The horns 
were about 18in. high. The resistance acted exactly in the 
Way it was expected it would. At the instant of the passage 
of the current the surfaces of each dish were covered with an 
innumerable number of tiny sparks, indicating the points 
where the non-conducting film broke down. 
Another series of tests was made at the Hull Corporation 
electric lighting station by permission of the chief engineer. 
The object of these experiments was slightly differént from the 
above-mentioned ones. The system is 2,000 volt continuous 
current. It was found practically impossible to switch off 
large currents from the generators. If one did do so, & rise of 
potential occurred, and the commutators flashed over. The 
electrolytic resistance was found to be peculiarly suitable for 
preventing this. As the system was continuous current, it was 
possible to connect the electrolytic resistance directly across the 
‘bus bars without any intervening spark-gap. This is possible 
by reason of the fact that there is no ca acity current flowing 
through the device on direct current. The following was one 
of the experiments tried: A spark-gap, consisting of a pair of 
horns, was connected directly across the bus bars, having only 
in circuit with it a long thin fuse wire. On switching off any 
appreciable current an inductive rise of potential occurred, 
which was evidenced by the thin fuse in series with the gap 
blowing. The electrolytic resistance was now also connected 
directly across the bars and the experiments repeated. Even 
when rupturing considerably larger currents no discharge 
across the gap occurred, and the fuse never blew, proving 
conclusively that tho electrolytic resistance, or condenser, 
effectually prevented any inductive rise of pressure. It should 
be mentioned that, in order to accentuate the effect, an oil- 
break switch was used for rupturing the current, and it might 
be added that the results obtained by breaking such a high 
voltage direct current on an oil-break switch were very instruc- 
tive, if somewhat damaging to one’s clothes. These experi- 
ments at Hull were mado at.the time when the supply of a 
number of switchboards to the Hull Corporation was being 
considered by my firm. It was felt, however, that the electro- 
lytic devico was hardly ripe enough to pit forward, as the 
Corporation was in a hurry for the boards in question. As 
а consequence, another arrangement of gear was got out 
and supplied, which has been described in the technical press ; 
and as the high tension continuous-current system of work- 
ing has not been adopted anywhere else in this country 
since the date of the experiments, this: matter has also been 
allowed to drop. is ie Pg „ 
In conclusion, I would like to add that about the same time 
as the above mentioned tests were made I carried out a number 
of experiments on the use of these electrolytic films in wireless 
telegraphy. . The idea I had was the use of the film as a 
detector, it breaking down. under the influence of the etheric 
waves. Besides aluminium, the gaseous film of CO, formed on 
the anode when a solution of oxalic acid is electrolysed, was 
tried. These experiments were likewise abandoned, but it 
interests me to notice that such a responder has been lately 


1 ied by De Forest, and I believe by others — 
uu he á ° CHARLES C. GARRARD. 


Hollinwood, Lancashire, March 4. 
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THE CRAMP NEUTRALISED REPULSION MOTOR. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: My luck seems to have deserted me entirely in this 
discussion of Mr. Cramp's motor, for I find that I have made a 
mistake now for the second time. My contention has been 
throughout that Mr. Cramp's motor was a shunt conduction 
machine. In this I was wrong, for there is no doubt that it is 
a neutralised series conduction motor with which a reducing 
transformer is combined in such a manner that the leakage 
flux is made use of as motor field. Iam sorry to say that I 
had not grasped this until now; why I cannot tell. Although 
my assertions throughout this discussion were made in good 
faith, yet they were for the most part unjustified. I now 
admit this, and trust that Mr. Cramp will accept my apologies. 
Having been beaten by this machine for so long, I am now all 
the more interested in it, and trust that Mr. Cramp will soon 
publish complete tests. The output for weight will I think be 
the most interesting point, for that is of vital importance from 
the traction point of view. A small output for weight means 
large overall dimensions, whereas the space at one’s disposal is 
generally small. It is often difficult to get a sufficiently large 
neutralised series conduction motor into the space available ; 
if Mr. Cramp’s motor works out heavier than the ordinary 
type, then it will often pay better to use a separate transformer. 
When publishing his tests Mr. Cramp will perhaps show if 
there is a simple manner of applying his idea to a motor with 
more than one pole pair. 

In conclusion I must also apologise to you, Sir, for having 
taken up so much of your space, yet I trust that this discus- 
sion has not been without interest.—Yours, &c., 

London, S. E., March 8. VAL. A. FYNN. 


[This correspondence is now closed. —Ep. Z.] 


LEGAL INTELLIGENCE. 
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Re 8. G. Brown’s Letters Patent No. 1,454 of 1899. 
tion for Revocation of Patent.) 


On Monday Mr. Justice Neville delivered his reserved judgment in this 
case. The evidence given in the course of the hearing was reported in 
our issues for Feb. 15 and 22 and March 1 and 8. 

In delivering judgment, His LORDSHIP said : In this case revocation 
is sought of Brown's patent No. 1,454 of 1899 for improvements in elec- 
tric te'egraph apparatus. The invention claimed relates to what is 
called the relay at the end of long submarine cables, and claims to give a 
certainty of contact in the case of feeble electric currents and also to 
eliminate a varying zero in the recording instruments and to give a better 
definition of the signals than had previously been obtainable. A relay 
consists of apparatus whereby a message, instead of being read and re- 
transmitted by haman agency, is automatically retransmitted, the 
instrument receiving the signals being so contrived as to forward them 
through a second or relay circuit by making and breaking contact 
therewith. With regard to land lines this has long ago been satisfactorily 
accomplished, but in the case of submarine cables no satisfactory appa- 
ratus was, previously to Brown's patent in 1889, devised, and retrans- 
mission had to be performed by hand. Much attention has been directed 
to the subject, the want of such apparatus being well known and widely 
felt by submarine cable workers. It is not disputed that Brown has pro- 
vided an apparatus which deals satisfactorily with the matter. His 
system is used in connection with the greater part of the cable mileage 
of the world, the receipts from licensees amounting to some £7,000 per 
annum. The difficulty with regard to providing a satisfactory relay in 
connection with submarine cables arises from the length and capacity of 
the cables, the current at the receiving end being extremely attenuated, 
and the signals being retarded at their reception and prolonged at their 
conclusion by the charging-up and discharging of the cable and by the 
presence of earth currents. These currents Lave been collectively de- 
ecribed with sufficient accuracy for the present purposes as “slow, irregular 
currents. Signals transmitted by cable may be recorded at the receiving 
end by an apparatus invented by Lord Kelvin, known as the syphon re- 
corder. It is with an instrument of this character that Brown's relay is 
used. Really a syphon recorder consists of a coil, air insulated, suspended 
between the poles of a magnet, the signals deflecting the coil towards one 
or the other pole according to this polarity, i.e., aocording to whether a 
positive or negative current is transmitted. To the coil is attached an arm 
which records its movements upon a paper tape. One of the effects of the 
irregular currents is to occasion what is called a wandering or varying 
zero--that is to say, the mean line between the extremity of the deflec- 
tions in opposite directions caused by positive and negative signals, 
instead of running straight, wanders up or down in oases where several 
signals of the same polarity succeed one another. This result, though not of 


serious importance for the ose of recordi 8 
of the tape are not exceeded. dota enge whore е umite 


(Peti- 


ed, is fatal to tke working of a relay, some of 


the signals failing to make the contact with the relay circuit necessa 
for retransmission, or in some cases forwarding the wrong signal, For 
the purpose of mitigating the effect of these slow irregular currents oon. 
densers are used, but in the case of condensers of the size suitable for 
long submarine cables the zero is still found to vary, owing to what 
Brown calls the charging-up action of the receiving condenser, This 
description of what takes place has been taken exception to by the 
Petitioner's witnesses, but after hearing the evidence it seems to me 
sufficiently accurate. Brown's apparatus is designed to eliminate the 
irregular currents, to improve the contact made by the moving tongue 
attached to the syphon recorder, and to reduce the friction so as to 
facilitate its movements, еры speaking, he secures these results first 
by short-circuiting or shunting the receiver by means of a closed coil or 
magnetic shunt so devised and adjusted as to allow the passage of the 
slow, irregular currents through the shunt to earth, while the signalling 
current is stopped and passes through the receiving instrument, For 
this purpose he uses a magnetic shunt of low resistance and high self. 
inductoin. For improving the contact he uses condensers, shunting the 
relay as shown in Figs. 7, 8, 9 and 9a*; and to reduce friction and 
secure an improved means of making and breaking contact with the relay 
circuit he makes the tougue bear lightly upon the surface of & rapidly 
rotating metallic drum, subdivided by an insulated strip down the middle, 
upon which the tongue normally rests; but. upon being moved to one side 
or the other by the swing of the coil when actuated by the line or cable 
current, it slides upon one or other of the metallic subdivisions and 
thereby makes contact with one or other of the relay circuits according to 
the polarity of the signal actuating the coil. He also shows a drum divided 
into five sections and ingeniously arranged, so that, when the tongue 
reaches the outer seetions, it reproduces the variable effects on the zero, 
but in the opposite direction, and thus controls the wandering. But this 
device is not claimed and no point was ultimately made upon it. The 
petitioner claims that the patent is bad for various reasons which I will 
deal with seriatim presently. The evidence of his witnesses (Mr, Swin- 
burne and Prof. Thompson), taken as a whole, appears to me to amount 
to this, that the problem which Brown pretends to have solved was, in 
truth, no problem at all, but that the want of a suitable relay endured for 
some 30 or 40 years by the cable companies are due to the abyssal 
ignorance of submarine telegraph engineers, who, during any part of that 
long period. had only to apply to professors of mathematical electricity 
to be put in the way of immediately supplying themselves with that for 
which they have so long been groping ; that Brown has invented nothing, 
but has merely, out of the stock of knowledge common to all properly 
instructed electricians, applied certain known devices to secure certain 
results which were known to follow from them without the exercise 
of any ingenuity. Against this I have to set the evidence of men 
engaged in practical cable work, who knew what they wanted and 
knew they were unable to get it, although their wants were widely 
known and their cables apparently open to the experiments of the 
18 gece of any likely device, including the present petitioner, who 

ad obtained a patent for a rival device a few days before the date 
of Brown's patent. It seems to me that the petitioner's witnesses 
have confused theoretical knowledge of electrical principles with the 
knowledge necessary for the practical adaptation of electrical apparatus 
for a definite and novel purpose. In my opinion Brown's specification 
discloses an invention of novelty and merit, and I will now proceed to 
deal in detail with the objections which have been taken to the validity 
of the patent. 

In the first place, Imay dispose of the objection that Brown's alleged 
disclosures were within the knowledge of electricians at large by saying 
that the text books referred to appear to me to deal either with particular 
electrical contrivances, most of which are included in the particulars of 
anticipations, or with generalisations based upon them, while the know- 
ledge professed by the witnesses themselves was something widely different 
from the practical information communicated to the public by Brown. 
The other points chiefly relied upon for the petitioner were: First, with 
regard to claim 1, that the claim, as it stands, would include the apps- 
ratus Figs. 8, 9 and 94, without the condenser, which is admittedly old, 
and that the disclaiming note cannot be read inio the claim, for thai 
would be to enlarge the claim by adding a condenser to tho parte of the 
combination claimed. I do not think this contention sound. The dis- 
claiming note reduces the generality of the claim by limiting it to those 
combinations of the kind described alone in which a condenser ів used а 
shown. I think, therefore, that upon the true construction of claim l, 
taken with the rest of the specification, it relates to those combination’ 
only in which a condenser is used as shown. The next point was tha 
both claims 1 and 2 had been anticipated, Delany having 10 his 

tents No. 3,839 of 1890 and No. 510,007 of 1893 shown similar com- 

inations. The points here are, I think, whether Brown's moving sut. 
face is the mere equivalent of Delany's vibrating tongue or contact, ns 
secondly, whether Brown's condenser is applied for thesame purpose 85 к 
condenser used by Delany. Now а vibrating surfaceis in а certain sense? 
moving surface, and the question is whether it is & moving surface ш 
the sense intended by Brown. I think not. Vibration ава шеа si 
facilitating the motion of the relay arm had been repeatedly tried witho » 
success, and I think, taking the whole specification together, Шо, 
claim is limited to a moving surface of the kind described—:¢., ms 
sliding surface. In this connection I may say that I think Bro iin 
statement in his Paper that friction is reduced either by sliding the dg 
arm or the contact surface, which he there says is the same thing, e al to 
fairly be used as an admission that for all purposes it 18 эсе kemi 
which of the two the sliding motion is given. Though both th um of 
reduce the friction, it seems to me that, for practical purposes, int. 8 
a sliding relay arm might well prove diaadvantageous. This point. 


* See these figures on p. 819 of The Electrician for March 8th. 
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ever, is immaterial, if, as I hold, peany did not use a sliding surface. It 
is then said that, inasmuch as Callendar and Varley had both shown a 
relay arm brought into contact with a rotating wheel or diso by the 
oscillation of the coil of the recorder, there was no invention required for 
Brown’s adoption of his sliding contact. It seems to me that this is not 
£o. It is to be remembered that both Varley and Delany failed, and even 
if Brown had merely combined some of the parts employed by Delany 
with some of the parts employed by Varley and thus produced a suc- 
cessful apparatus, he would have been entitled to a patent for it. If 
Delany had used Brown's rotating drum instead of the insulated plate. 
and had abandoned the vibration of his relay arm, he might have suc- 
ceeded, but he did not do so, and failed. A model was produced which 
purported to be in accordance with Delany's specification, which Mr. 
Swinburne thought would work, though not so well as Brown's, but I 


think this was due to a modification which коргох шаса to Brown by 


substituting a more or less sliding contact for 
closed in the specification. 


e fine vibrations dis- 
The next point is with regard to the use of 


_the condenser in Figs. 8, 9, and 94. In Varley of 1856 the use of induc- 


tion plates or condensers for the purpose of reducing sparking in relays 
of elevtriotelegraphs is specified. In Delany No. 3,839 of 1890 contacts 
ofa relay are shown shunted by condensers, and the specification pro- 
ceeds, аз is usual to prevent sparking.” There is, I think, a concensus 
of opinion that Brown’s discovery that the use of condensers, as shown 
in Figs, 7, 8, 9, and 9a, operates to reinforce the current and thus 
improve the contact, is new. It was not known that apparatus such as 
that shown in Figs. 8, 9, and 9a, hitherto unreliable and useless for the 
purposes of relays to submarine cables, would thereby be made of practical 
utility. It is said, however, that although this was unknown, the pro- 
perty must have existed in condensers before Brown discovered it, and, 
consequently, where condensers were used in such instruments as that 
shown in Delany of 1890, they must have operated in & manner differing 
only in degree from that in which they operate in Brown's, and that, 
therefore, Brown's invention was anticipated. There appears to 
me to be several answers to this contention. The conditions under 
which they were employed in Delany’s instrument are dissimilar 
to those under which they are employed in Brown's, notably in 
the absence of a sliding contact in Delany, and it seems to me, 
on the evidence, somewhat rash to assert that they do in any practical 
sense Operate in the same manner. Moreover, a difference in degree may 
make, and, in the present case, if that be all, does make, the difference 
between success and failure, and finally their use is only indicated for the 
purpose of reducing sparking, which is practically non-exictent in the 
contacts of a relay at the end of a long submarine cable, The public, 
therefore, were never informed that condensers could be usefully applied 
for purposes to which Brown applies them, no one being aware of that 
fact until Brown's discovery. I think, therefore, that Claims 1 and 2 are 
good. Claim 3 ів for Brown's magnetico shunt. I think that this method 
of Brown's is both novel and ingenious. I have already mentioned 
that, according to the evidence, the wandering or variable zero 
occurs where signals of the same polarity succeed one another, and 
is due to the action of slow irregular ourrents, which retard the 
signal at the outset and prolong it at its conclusion, The operation 
of the magnet shunt devised by Brown is to allow the slow irregular 
currents to pass and to stop the signalling currents, causing them 
to pass through the receiver. This he achieves by having & low resis- 
tance in his shunt and a much higher resistance in his receiver. The 
example given in the specification is a resistance of 30 ohms in the 
magnetic coil and 500 ohms in the receiver. The use of inductive coils 
was old. In 1862 Varloy took out a patent for a number of improve- 
ments in electric telegraphs. The first part of the invention is stated to 
consist in employing for electro-telegraphy the increment and decrement 
of electric currents instead of the flow of the current itself. Several 
modes of carrying this idea into effect are specified. The fourth mode, 
cn page 8, is alleged to be an anticipation. The description includes a 
magnetic or induction coil but is not easy to follow, and two interpretations 
of it were admitted to be possible. So far as it has been made clear to my 
mind, the method differs essentially from Brown’s. An induction coil has 
also been used in telegraph apparatus as desoribed in Williams's book, and, 
here, again, the method employed seems tome to differ from Brown's. There 
is, however, one point in particular which, I think, is fatal to the con- 
tention that either of the two methods last desoribed are anticipations, 
and it is this, that in both of them the resistance of the induction coil is 
to be equal to that of the coil or part of the coil shunted. Now, the 
essence of Brown’s method is the difference in the resistance of the mag- 
netic shunt and the receiver, and it has been shown by experiment that 
if the two resistances approximate the zero is variable. If, therefore, the 
induction coil suggested by Varley and that described by Williams were 
used in the manner specified by Brown, they would both inevitably fail 
in producing the result achieved by him. It ic said that, nevertheless, 
having regard to the information given by Varley and Williams, no in- 
genuity was required to devise and use the magnetic shunt in Brown's 
apparatus. Theadmitted historical facts of the case seem to me to give 
& conclusive answer to this argument. 

The next objection is as to claim 4. The employment of initial excita- 
tion for the purpose specified is admittedly novel and ingenious, but it is 
ssid that the direction to connect with “ ару suitable source of electricity 
for exciting the said coil, preferably by an alternating electric current ” is 
misleacing, inasmuch as a source of electricity might give a continuous 
eurrent which would not excite the coil. It is suggested that a con- 
tinuous current used with an interrupter would give an inter- 
mittent current which would have the desired effect, though to a less 
extent than an alternating current; but, apart from this, I do not 
think that an inventor who specifies an efficient method of performing 
the desired operation, but says that any other suitable method may 
be adopted, invalidates his patent if it should turn out that the 


с 


method specified by him is the only suitable method, There seems to 
me a distinction | rese this case and the case of a patentee saying 
that any known method of producing a result indicated may be used 
when in fact one or more of such known methods would fail. **Badische 
Anilin Ges. v. La Société Chimique ” does not appear to me to be in point. 
Tbis brings me to the last objection that claim 6 for & closed circuit 
inductive coil placed in the fork of the bridge of a duplex line and in 
series with the receiving instrument, for the purpose of preventing jar to 
the receiving instrument where a curb transmitter is used, is bad for 
want of subject matter. It appears that no such device was in use 
before, and that the barring in question was a serious evil, so much go 
that it is said to have resulted in some cases in the abandonment of curb 
transmitters. I have here to determine upon a conflict of evidence. 
Although the closed cirouit inductive coil was old, it had never been employed 
for the purpose specified by Brown, and having regard to the fact that it 
successfully met a recognised difficulty in a novel manner, I find that 
there was sufficient ingenuity in its adoption to support the claim. Some 
point was originally made with regard to the alleged insufficiency of 
Brown’s specification, but I think, after the evidence, this was not 
seriously pressed, or, at all events, I was not convinced by it. In one 
articular, however, it was insisted on. It was contended that Brown's 
песнава of his magnetic shunt was too vague in that it did not give the 
time constant —i.e., the ratio between the self-induction and the resistance. 
In my opinion the evidence shows that there is no difficulty in following 
the specification and in making an induction coil on Brown's instructions 
suitable for any given conditions. Upon this particular point the prac- 
tical men called by the patentee were not cross-examined. | 
I come, therefore, to the conclusion that the petitioner has failed to 
establish any of his objections, and the petition must be dismissed, with 


Lacey and Others v. Otto Mousted (Ltd.) 


On Friday Mr. Justice A. T. Lawrence heard an aotion brought by 
Messrs. Lacey, Clirehugh and Billar (now Lacey, Billar and Leigh), con- 
sulting electrical engineers, against defendants to recover £89. 15s. for 
professional services rendered. Defendants alleged negligence on the 
part of plaintiffs, and counterclaimed £264, 3s. 7d. damages. 

Mr. LEWIS THOMAS explained that plaintiffs were retained by 
defendants, who were installing electric light and power at their works at 
Southall, to obtain for them certain generating plant and to supervise its 
erection and also to obtain for them the necessary cable. The erection 
of the generating machinery and the accumulators was (continued 
counsel) done by Royce ш) under the supervision of plaintiffs, but 
the cable, supplied by W. T. Glover & Co., after having been tested and 
certified by them to be a proper cable, was laid by defendants themselves. 
They had on their premises a general resident engineer and also an elec- 
trical engineer, and apparently they thought it would be more economical 
if they tried it themselves. The cable was laid in the autumn of 1900, 
and in July, 1901, defendanis alleged that it became defective, and they 
counterclaimed damages from plaintiffs, alleging that they had been 
negligent in regard to it. Plaintiffs were, however, under no liability with 
regard to the laying of the cable, seeing that defendants themselves under- 
took the work. | 

Mr. DODDS, for defendants, said his complaint was that, there being 
a defect, plaintiff treated it wrongfully, and that caused an injury which 
they should have protected themselves against. Defendants’ case was 
that what had happened was caused by a man named Bentley, who, he 
asserted, was the servant of plaintiffs: He should prove that the process 
adopted in February, 1901, as to ''burning out," was wrong and that 
Bentley came on the scene as the servant of plaintiffs Bentley might 
have been a servant of Royce’s, but he was also the representative of 
plaintiffs. | E MENÉ 

His LORDSHIP: If you can prove it was negligence on their part 
which caused an incompetent man to be sent to see to defects in the 
cable I can understand you. 

Mr. DODD said his case was that defendants’ men were utterly subor- 
dinate to Bentley, who was the man nominated by plaintiffs to superin- 
tend the installation and to cure the defects of which defendants were com- 
plaining. In 1901, Bentley being the machinery engineer’s representative 
on the job, carried ont the installation, and it was through him that the 
whole of the mischief was caused. | 

His LORDSHIP: Supposing plaintiffs had made a perfect installation. 
of the cable and anything went wrong with the cable afterwards, do you 
say the plaintiffs would be liable. | | : 

Mr. DODD replied that plaintiffs should assist defendants in recovering 
the amount they had paid to Glovers. 

His LORDSHIP : If plaintiffs’ duty to the cable had ceased by the 
granting of the certificate, you, in order to succeed, must prove that plain- 
tiffs were responsible for Bentley. 

Mr. DODD said his contention was that Bentley did really represent 
plaintiffs on the job, whose duty it was to see that the installation was 
properly роса, that it was complete at the time, and that nothing 
was done by anybody which could cause the mischief and injury caused 
in this case. The plaintiffs ought to have gone themselves to see what 
was the cause of the trouble, and if they did not tbey were responsible 
for the person who was sent. 

Mr. SCHOU, managing director of defendant company, said that he 
arranged with Mr. Clirehugh to get out specifications and supervise the 
ereotion of the plant. Mr. Clirehugh promised to give his personal ser- 
vices, and he was to test the whole plant and hand it over to them пеп 
it was found satisfactory. Mr. Clirehugh paid several visits to the works 
in the summer of 1900, but, when trouble occurred with the plant, un 
never visited them at all, and a Mr. Bentley, of Royce (Ltd.), x нал. 
when they complained. Royce (Ltd.) guaranteed the machinery. О, 
months, but no guarantee was given by Messrs. Glover with the cable. 
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He complained that Bentley improperly turned on the full current, and 

developed a fault in the cable. А 
a d. THOMPSON, engineer in Suae of the machinery at defendants 
works, gave evidence as to the efforts made by Mr. Bentley to prevent spark- 
ing, and of leakages occurring in the cable subsequent to the adoption of 
a process of “ burning out,” agreed upon between Mr. Bentley and Mr. 
Broughall, plaintiff's representative. He could not swear who suggested 
the burning out process, but he admitted that subsequently Mr. Broughall 
declared that it was an improper thing to do. 

Mr. J. GREY, electrical engineer in the employ of defendants, stated 
that it was not until & new generator was put in that the plant worked 
properly, and in answer to his lordship he admitted that it worked 
properly with the old cable. р 

Mr. Justice LAWRENCE, in giving judgment, said he thought there 
was no case made out of negligence or want of skill upon the part of 
plaintiffs. The whole difficulty seemed to have arisen from the mode in 
which defendants made the contracts. One was for the supply of 
machinery with a 12 months’ guarantee, and the other was for the supply 
of cable. They took upon themselves to lay the cable, although they 
were told it was a matter requiring technical skill and care. If there 
had been any defect in the cable when it was laid, and if plaintiffs had 
been guilty of improper inspection before it was delivered, he should 
have thought that they were liable, but there did not seem to be any 
evidence of that. Apparently the cable was a good cable enough when 


it was delivered, and after it had been laid worked properly and stood 


the test. How could he, therefore, say that plaintiffs were negligent 
with regard to it, merely because some six or eight months afterwards it 
turned out defective? If he could have found that Bentley was really 
plaintiffs man, députed by them to do their work, he should have thought 
that plaintiffs had made out a good case. He was not satisfied that 
Bentley exercised as much care and skill as he ought to have done, but 
there was not a shadow of evidence to suggest that he was plaintiffs’ man. 
He was Royce's шап. There had been an attempt to establish a personal 
promise on tbe part of Mr. Clirehugh to supervise, but he found no such 
request in the correspondence. . 

Judgment was accordingly entered for plaintiffs for £86. 123. with costs, 
and the counterclaim was disallowed. - 


Postmaster-General v. National Telephone Co. 


In the High Court on Wednesday Mr. Justice Swinfen Eady had before 
him a special case brought by the Postmaster-General against the 
National Telephone Co. to determine a point of law. It was stated by 
the ATTORNEY-GENERAL that an exclusive privilege had been given to 
the Postmaster-General which extended both to telegraphic and telephonic 
stations of interchange. Under the Postmaster-General the defendants 
were licencees, and under an agreement that had certain privileges. A 
system had been established and maintained of what they described as pri- 
vate wires, and the question for his lordship was whether not those private 
wires were within the exolusive privilege which the statuté had given to 
the Postmaster-General or fell outside it, and whether or not they were 
affected by the licence and agreement between the Postmaster-General 
and defendants, In a few years the question would become of great im- 

rtance owing to the terms of purchase under the licensing agreement. 

he Post Office, under three statutes, had got the exclusive privilege 
to which he had referred. There was an exclusive monopoly in 
all messages transmitted by telegraph, but to that monopoly there 
was an exception, and defendants said their system of private 
wire business fell within that exception, and would not and was 
not therefore covered by the exclusive privilege which belonged to 
the Postmaster: General, The Act of 1869 conferred the privilege under 
which the Postmaster-General made claim in the present action, and 
the exception was included : There shall be excepted from the said ex- 
clusive privilege of the Postmaster-General all telegrams of the following 
description, that is to say, telegrams in respect of whioh no charge is 
made, transmitted by telegraph, maintained or used solely for private use 
and relating to the businees or private affairs of owners thereof." Some 
years ago the question arose as to whether a telephone wire was a 
telegraph within the meaning of the Act, and it was held that it was. 
The class of wires in regard to which the difficulty had arisen was that 
in which a person might establish and maintain a wire which would 
bring him into convenient communication with some other person with 
whom he had business interests. What his lordship had to consider was 
whether or not that class of interchange was covered by the monopoly 
vested in the Postmaster-General. He (the Attorney-General) contended 
that it was so covered, and was not a private wire in the same sense that 
& private wire connecting a man’s house or his premises with his agent 
or servant, but was a means of communication between persons in 
common, and it was obvious that there the monopoly applied. 

The SOLICITOR-GENERAL maintained that a wire said to be private 
meant private to the person who owned or used it, and the moment a 
wire was made common to all persons instead of merely usable by one 
upon his own exclusive business it ceased to be private. 

Sir ROBERT FINLAY, for defendants, submitted that it was not a 
grammatical construction of process to say that a telegram must relate 
solely to the business affairs of the owner thereof." They could not 
so restrict the scope of the exception. There was hardly any kind of 
business that did not affect at least two persons. His submission was 
that private use meant use not open to the public. It was perfectly 
impossible to cut down the terms of exception so as to confine it to the 
cate of a wire from one part of a man's works to another, or from one 
office to another belonging to the same person. 

Mr. EVE, K.C., contended that a wire was private as long аз no charge 
was made for its use by others than the owner. i 

His LORDSHIP reserved jadgment. 
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Tramway Assessment, 

On Wednesday; in the High Court, an assessment appeal, the London 
United Tramways (1901) (Ltd.) v. the Assessment Committee of Brent. 
ford Union and the Overseers of the Parish of Chiswick, came before 
the Court of Appeal (the Master of the Rolls and Lords Justices Vaughan 
Williams and Buckley), and was an appeal of the Assessment committee 
from a decision of a Divisional Court affirming a decision of the Middlesm 
Quarter Sessions. 

The Tramway Co. appealed to Quarter Sessions against a poor rate 
made for the parish of Chiswick on April 80, 1903, and the question for 
decision was whether thé “ parochial principle ought to be adopted for 
rating purposes where a portion only of a tramway undertaking was ins 
certain parish. The tramway undertaking comprised a system of line 
of electric tramways. The company contended that the principle adopted 
by ‘the Assessment committee was wrong, and that the ratable value 
decided by them was too high. They contended that in order to ascertain 
the ratable value of that portion of the company’s undertaking in the 
parish of Chiswick the proper method of valuation was to arrive in the 
first instance at a ratable value of the whole of the undertaking and then 
(after deducting the value of the indirectly productive part thereof) for 
the purpose of adopting the parochial principle as far as possible to decide 
such ratable value amongst the parishes in which the undertaking was 
situated according to the number of car miles run in each parish during 
the period of 12 months. | 

The contention of the Brentford Union was that the assessment should 
be calculated by following the portions of the company's undertaking 
situated in the parish of Chiswick separately from but as forming a part 
of the cost of the undertaking. They contended that the principle and 
method of making separate valuations in each parish was the correct 
method and principle applicable in the present case. 

The Court of Quarter Sessions held that the principle adopted by the 
company was not incorrect, was convenient and was admissable, allowed 
the company's appeal, and reduced the assessment of the said portion ol 
the company’s undertaking to a ratable value of £6,891. By agreement 
between the parties, made subsequently to the decision of the Court upon 
the question of principle, the gross value was allowed to remain unaltered. 
The Divisional Court on appeal upheld the decision arrived at at Quarter 
Sessions, and the Assessment committee now appealed. 

Mr. MACMORRAN submitted that the Court of Quarter Sessions, in 
dealing with the particular bit of tramway in the parish of Chiswick, had 
proceeded on a principle which was in itself vicious, because it led toan 
obviously vicious result. It was not so much that they had departed 
from the parochial principle, but that they had proceeded on à rinciple 
which led to an obviously impossible and incorrect result. They had 
started by valuing the whole system in a great man parishes and unions, 
and then, by an arbitrary rule of thumb, p ed to distribute that 
value among tbe parishes. He submitted that that was not a Proper 
valuation. FEMA Ж eu 

The MASTER of the ROLLS, in giving judgment, said the ease m gh 
be regarded really as one not Dyote any question of law for their 
decision, but merely a question of fact which it was not open for : 
to review. It had been repeatedly held that there was no absolute 
invariable rule to be applied in the valuation of a peculiar kind ian 
perty such as a railway or tramway, and it was no ground of objection 
to a N of quarter sessions that there being two systems ud 
formule, neither sinning against any legal principle, the quarter меши 
might have adopted one which upon the whole would nof ae 
itself to the majority of persons acquainted with this class of ш 
The quarter seseions were pre-eminently ‘and solely the tribun d 
decide a question of fact, and unless it could be made out : 
they had either included evidence which ought not to be е 
or excluded evidence which was tendered and ought to i е 
given, he did not think they ought in any way to interfere. 
was an almost insuperable difficulty in applying the parochia) тх 
to the case of a tramway, and he сопа not find it suggested below * ^ 
the car-mile principle was not proper to be adopted both as ie usch 
and as to outgoings. Although it was, in his view, imposs! e AE 
mathematical accuracy to ascertain what were the receipts in respec bly 
any particular length of line, it was not impossible to get a reasons 4 
accurate rough-and-ready estimate of the amount of money earn e 
every car-mile, and that was the principle upon which the Leper 
had been made. He was certainly not prepared to say that t 1151 p 
sessions were wrong, and in his opinion they were quite jus 
taking the view they had taken. 

Lords Justices VAUGHAN WILLIAMS and BUCKLEY concurred, 
and the appeal was dismissed with costs. 


Thermit (Ltd.) v. Weldite (Ltd.) T 

In the High Court last week Mr. Justice Warrington heard 15 t abrir 
brought by Thermit (Ltd.) to restrain alleged infringemen their com- 
patents for improved methods in the reduction of metals d ding other 
pounds, and for utilising the heat for the purpose of we 
metals. Moe 

Mr. ASTBURY, K.C., for plaintiffs, said plaintiffs’ patented Pd. 
(1896) was a chemical-metallurgical process for the produc 155 ed proves 
and alloys. Their patent of 1901 was for a new and impr tg in 
for welding metals, and their patent for 1002 was for in ane al al ste 505 
and connected with moulds for joining rails or the like n eru at 
thermal process. Defendants, he said, had infringed | agen patents. 
various places. "The defence was a denial of the validity о лв by which 
The patent of 1896 consisted in having discovered n esto — 
one could avoid all the waste and loss and danger O^ that there Was 
aluminium and other metallic compounds in such а way 
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no explosion, and one saved all the results of the reaction in the slag and 


the molten metal. The invention had been of extraotdinary value. 


Sir JAMES DEWAR gave evidence in support of plaintiffs’ case. 
The further hearing was adjourn: d. P 


Audenshaw District Council v. Manchester Corporation. 
In the Chancery of Lancaster, at Manchester, on Tuesday (before Vice- 


Chancellor Leigh Clare), plaintiffs claimed an order for specific per- 


formance of an agreement made in March, 1900, whereby the Corporation 
undertook to supply electrical energy within the Audenshaw area. Plain- 
tiffs also claimed damages in addition to or in substitution for specific 
performance. 

Mr. GRANT (for plaintiffs) said that in 189) the chairman of the 
Electricity committee (Mr. Lloyd Higginbottom) had great schemes for 
Manchester. At that date the tramways were ei'her just electrified or 
about to be electrified, and there was a great business done in the elec- 
tricity department. Mr. Higginbottom’s idea was that Manchester should 
be the emporium of electricity for the whole of the districts surrounding 
it. All those districts should get provisional orders for the supply of 
electricity within their own borders, and these orders should be sold or 
transferred to Manchester, and the city would undertake the task of 
supplying them all with electricity. He (Mr. Higginbottom) approached 
all the surrounding districts, and in the ense of plaintiffs the scheme 
was carried out. e order was obtained, it was transferred to Man- 
chester, and ever since they had been vainly endeavouring to get the 
Corporation to fulfil the obligations it then undertook. 

Mr. MABERLY (for defendants) said that he would submit that that 
Court had no jurisdiction to deal with the matter. The Board of Trade 
(or arbitrators appointed by the Board) were the proper parties. He 
would also urge that Audenshaw Council had no right to sue. . 

Mr. GRANT said that Mr. Higginbottom’s chairmanship came to an 
end, and then a change of policy took place. Later the Corporation, who 
had a reservoir at Audenshaw, asked to be allowed to conatruct a reservoir 
through the district, in order to supply water to the Stuart-street elec- 
tricity works, and this was agreed to on consideration of the Corporation 
pushing forward the matter of the electric supply. Practically that con- 
sent might be described as being obtained by false pretences, because he 
suggested the Corporation at that time had no intention, unless forced, to 
supply the district with electricity. On two occasions, on the initiative 
of the Corporation, they opposed the bill of the Lancashire Electric Power 
Co., who desired to supply electricity to the locality. 

Mr. MABERLY submitted that this was a matter for the Board of Trade 
and not for the Court. Even if it came toa question of damages for 
breach of agreement Audenshaw Council were not able to show any 
damage. The result of the inquiries of the Corporation had been that at 
the most only a revenue of about £200 a year could be obtained from 
electric lighting, and the cost of providing a supply of current would be 
£13,000 to £15,000. 

The VICE-CHANCELLOR said that simply saying that the expense 
was too great did not commend itself to his mind as a reason for avoiding 
an obligation. ) 

Мг. 8. L. PEARCE, chief enginecr to Manchester Corporation, said the 
cost of the work would be roughly as stated by Mr. Maberly. 

Mr. J. A. COOKSON, maine surveyor, said the district was a poor 
one for electricity supply. A liberal estimate did not provide a revenue of 
more than £200 per year. His view was that there never would bea 
demand for electric lighting there. 

The VICE-CHANCELLOR, in giving judgment, said it was quite clear 
to his mind that the intention of the parties was that Manchester Cor- 
poration should do everything which Audenshaw Council might have 
done, or could wish to do, for the benefit of their district. It pointed to 
its being a clear stipulation of the agreement that Manchester Corpora- 
tion were to do thcir duty and supply whatever was required under the 
order. Under sec. 17 (1) the undertakers (Manchester Corporation) were 
bound within two years after the date of the order to lay down suitable 
and sufficient distributing mains for a general supply and maintain 
same. That was an absolute obligation on the part of the Corporation, 
and it was imposed upon them quite irrespective of there being any 
request by any number of inhabitants, and, as far as he coald 
make out from the provisional order, an obligation they had to 
perform, whether it resulted in a profit or loss to them. It 
was urged that the Court bad no jurisdiction to enforce a decree 
because the remedies that were certified in the provisional order were 
for non-compliance and were remedies outside that Court or any other 
Court. But what he was asked to enforce were the provisions of the 
agreement which was entered into. It seemed to him to be use- 
less to tell him that the powers for the enforcement of an obliga- 
tion under a provisional order did not extend to enforcing the 
contract which had been entered into between the Corporation and 
Audenshaw Council. Manchester Corporation were able to do what 
they had agreed to do, and by their defence they were only trying 
to avoid doing their duty under the contract. To compel the Corporation 
to lay down these mains, it was said, would be to impose upon them ап 

diture of £15,000 or £16,000, £250 for wages and possibly snother 
formaintenance. He always understood that if a man had agreed 

to do a thing the fact that it was going to cost him a considerable sum to 
rom his obligation was no answer to the demand that he should do 
is duty. The Corporation existed for earrying on not necessarily 
commercial -undeitakings for the benefit of the inhabitants, and if 
the Corpor Rien had asked and consented to the Audenshaw Coun- 
cil being brought into their general scheme they had thereby in- 
creased duties towards the residents and owners of property in 
Audenshaw that they could: not get out of, any more tharr they could’ 
get out of their duty to residents in Manchester. He was satisfied that 
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the Court had power to make a declaration and to grant an injunction, 
and that the arm of the Court was long enough to ensure that the order 
which it made was carried out. He proposed, therefore, to make a 
declaration that Manchester Corporation was and had been in default 
under the agreement of March 21, 1900, and an order that they, within 
& period which would be discussed, proceed with the work of specific per- 
formance of the agreement. The plaintiff's did not want an inquiry as 
to damages. The defendants must pay the costs. 

. Mr. MABERLEY said it would ‘ake at least six months to lay mains 
in the compulsory area. If the Corporation desired to carry the matter 
further there would, he assumed, be a stay. 

The VICE-CHANCELLOR assented. 


F. A. Glover & Co. v. Delta Metal Co. 


On Wednesday a Divisional Court (Justices Darling and A. T. 
Lawrence) heard this motion on plaintiff's behalf to set aside the judg- 
ment of Mr. Pollock, Official Referee. (The facts were given in our issues 
for May 18 and 25 and June 29, 1906.) 

Mr. C. A. RUSSELL, for appellants, said his clients sought to recover 
the balance payable under a contract to instal electric light at respon- 
dent’s works. The astion was referred to Mr. Pollock, whose decision, he 
now submitted, was erroneous in certain particulars. The main ques- 
tion turned upon the decision with regard to the wires used in part of the 
installation. Mr. Pollock had held that these were not in accordance with 
specification, and he had given defendants (by way of deduction from the 
contract price) the cost of replacing those wires with such as, in his 
opinion, would be in accordance with the contract. There was no doubt 
that the cables which were put in by plaintiffs were those which 
ihe defendant's engineer (Mr. Jenkinson) had considered to be the 
cables specified. They were put in by his direction and with his 
sanction. Both the material and the workmanship were to his satis- 
faction. Plaintiffs had notbing to do with any remedy defendants might 
have against their engineer if he had blundered. The plaintiffs did not 
admit that he had blundered at all, but in any case they submitted that 
plaintiffa were protected by having followed the directions and orders of 
the person who by the terms of the centract was made supreme in regard 
to the carrying out of the work. Defendants put in a defence that no 
certificate had been given, and that such a certificate was & condition 
precedent to the right to bring the astion. 

Having heard Mr. Ashton, K.C., for the respondents, 

Mr. JUSTICE DARLING, in giving judgment, said he was of opinion 
that the appeal must fail. He agreed witb the Official Referee that the 
engineer had no authority so to vary the contract as to compel the de- 
fendants to accept what was admitted to be very inferior and less созі 
work than that provided for. His power was not so extensive as to enable 
him to eay when one thing was contracted for he would allow a totally 
different thing. The official referee said he compelled the defendants to 
accept whaé was very inferior and less costly work, and it was perfectly 
plain with regard to many matters they substituted a thing which the con. 
tract specially excluded, and the engineer said it would do. He (the learned 
judge) would never dream of differing from the official referee on the 
question of fact, and he could not see that he had applied a wrong rale or 
misapplied a right rule of law. He therefore thought the appeal should 
be dismissed. 

Mr. Justice A. T. LAWBENCE concurred, and the appeal was accord- 
ing'y dismissed with costs. 


[jd 


PARLIAMENTARY INTELLIGENCE. 


ER 
The West Riding Tramways and the West Yorkshire Tramways Bills, 
which are proceeding as unopposed measures, have been reported for 
third reading. | l 
From the London County Council Tramways Bill the proposed tram- 
ways in Tottenham Court-road and in Hackney (for which the promoters 
had not obtained the consent of the local authorities) have been struck out. 


Birmingham. Corporation Bill—On Wednesday a Select Com. 
mittee of the House of Lords, presided over by Lord Sanderson, rejected 
the tramway clauses of this bill. The projected lines were in the Edg- 
baston and Harborne districts and there was strong opposition by reai- 
dents and ratepayers. : 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
APPOINTMENTS VAOANT AND FILLED. 


Experienced syphon-recorder clerks are required. Applications 
to Mr. E. Raymond-Barker, India Rubber, Gutta Percha & Tele- 
graph Works, Silvertown, London, E. n 

An assistant designer is wanted for direct-current generators and 
motors by Messrs. Vickers, Sons & Maxim (Ltd)., Electrical Depart- 
ment, Sheffield. See &n advertisement. | 

Applications are invited for the position of demonstrator and 
assistant lecturer in electro-technics at the University of Liverpool. 
Salary £150 per annum. Particulars from the registrar, to таен 
applications (together with copies of testimonials) by March 28. 

A manager is wanted for the dynamo department of an old estab- 
lished engineering company, conversant with the latest prece "n 
designing (both electrical and mechanical side) polyphase and direct- 
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current generators and motors from 2н.р. to 1,000 H. r. 
advertisement. 


Wolverhampton Guardians require a chief working engineer 
(electrical 5 at their workhouse, Heathtown, Wolver- 
Salary £2 per week with residence, lighting and fuel. 


Applications to the clerk to the Guardians (Mr. Frank 5 


hampton. 


Union Offices, Wolverhampton, by first post March 25. 
advertisement. 


There is a vacancy in a traction and lighting station (d.c. and three- 


phase current) for a premium pupil. See an advertisement. 


A telephone company operating in the Far East require a chief 
d Candidates ок have received а good technical educa. 
tion and have thorough knowledge of the construction and mainte- 


engineer. 


nance of a telephone undertaking having some 5,000 subscribers, 


with modern switchboards and underground cables. Salary £600 per 


annum, rising to £800, with free quarters. Applications to Messrs. 
Preece & Cardew, 8, Queen Anne's gale, London, S.W., by March 
22. See an advertisement. | 

Lowestoft Corporation require a mains superintendent, with 
experience of three-wire 1.t.d.c. work, and also of overhead tram. 
way equipment. Commencing salary £100, rising by two instal. 
ments to £120 per annum. Forms from the borough electrical 
engineer (Mr. G. A. Bruce) to be returned by noon March 15. | 

An assistant lecturer in physics and electrical engineering is re- 
quired at Battersea Polytechnic (London, S. W.), commencing 
salary £180. Particulars from the secretary. 


Swindon Council have provisionally selected Mr. A. Dimmack, 
of Chester, as borough electrical and tramways engineer. The five 
candidates selected for interview were Messrs. A. Dimmack, R. W. 
Grubb (Swindon), A. Howell (Hornsey), G. Evans (Pontypridd) 
and J. Willliams (Rotherham). 

Mr. J. J. Walklate, general manager of the Potteries Electric 


Traction Co., has been appointed general manager of the Auckland 


Electric Tramways and sails for New Zealand at the end of the 
month. Mr. Ae Wilkes, resident engineer to the Rothesay 
tramways, has been appointed electrical engineer to the Auckland 
_ undertaking. i | 

Mr. H. D. Dryden has been appointed commercial agent to the 
North-Eastern Railway Co. in succession to Mr. E. C. Geddes, who 
has been promoted to the position of chief goods manager of the 
company. Mr. Dryden has been the assistant of Mr. Geddes in the 
commercial agency, and in order to ensure continuity of policy the 
commercial agent has now been attachedto the chief goods manager's 
department. 

Mr. I. W. Bunce, junior charge engineer, has been promoted to 
the position of charge engineer in succession to Mr. J. W. Speight ; 
and Mr. R, Berrington has been made junior charge engineer on 
three months’ probation. 

Mr. A. McAdam, shift engineer at Gillingham (Kent), has secured 
an appointment under the India Office. 

Mr. C. H. Dent has been appointed by the Comm: nwealth 
Government as Chief Railway and Tramway Commissioner at a 


salary of £3,000, and Mr. J. S. Badger (manager and engineer of 


Brisbane Tramways, Ltd.) has been appointed Assistant Commis- 
sioner for Tramways, at £1,500. 
2 —K—K—X—X—X—X—XS—XX1_ 

A Word to the Wise.—We have received the following from 
the Union Electric Co., Park-street, Southwark, London, S.E. :— 


TO THE EDITOR. 
We think the following will be of interest to people in the electrical 
e:— 

An individual, calling himself Bertram Benson, tall, thin, dark, clean 
shaven, well built and well educated, and wearing when he was last seen 
а dark brown suit and brown overcoat, represented that he was the con- 
sulting engineer of the Mining & Exploration Co. (Ltd.), of London, and 
had various orders to place for electrical and other plant and material in 
connection with new mines at Barrow-in-Farness and Carlisle, and asked 
to be introduced to contractors who could do the work, 

Our agents did so, and in return he promised to specify our apparatus. 
The result was we obtained an order for a considerable quantity of 
material through well-known customers of ours at Barrow-in Furness, 
who a few days ago telegraphed us to cancel, as they had found out that 
Mr. Benson had no authority to place the orders. We have a letter from 
the secretary of the Mining & Exploration Co., dated March 5, in which 
they вау: ** We have no knowledge of Mr. Benson, excepting the un- 
pleasant one that he is using our name as a screen for his own pur- 
poses, and giving a great deal of unnecessary trouble to firms he has 

ed in our name to quote for material. You are at perfect liberty to 
publish this letter in any way you may see fit." 

At a critical moment Mr. Benson appears to have been unable to obtain 
funds, and obtained an advance from our agents and also from another 
firm in Rugby with whom he placed an order also specifying our material. 

Australasia.—The “ Australian Mining Standard" says Lann- 
ceston (Tasmania) City 
their invitation for the construction of electric tramways, but three 


firms wrote to sa that the conditi i i 
prohibitive. y ons imposed by the Council were 


* 


See an 


Council received no offers in response to 


Under the supervision of Mr. W. Corin, consulting engineer, eleo. 
tric haulage has recently been substituted for horse and main and 
tail steam haulage at tho Cornwall coal mine, near St. Mary's Pass 
Tasmania. i 

The change was made in consequence of the expense of maintaining the 
rope haulage plant and the necessity for its extension. The steam gene. 
rating set, switchboard, locomotive and track and trolley material were 
supplied by the Australian General Electric Co., and a boiler by Salis. 
bury’s Foundry Co. The generating set comprises a vertical open-type 
Robey engine and a 25kw. six-pole compound wound dynamo, giving 
current at 250 volts at no load and 285 volts at full load. The locomotive 
is equipped with two 18в.н.р. motors, current being supplied through an 
overhead trolley wire. The usual haul is from 15 to 17 skips, of a total 
weight of about 11 tons. 

The Government telephone flat rate ceased to be available for new 
subscribers on Feb. 1, but is still optional in the cases of old sub. 
scribers. 

The fixed annual charges for 1,000 calls per half-year under the 
new tariff vary from £2. 103. for a subscriber on a three or more party 
line on а network serving a population of under 10,000, to £5 for an er. 
clusive service on a network serving upwards of 100,000 inhabitants. Calls 
in excess of 1,000 per half-year are charged at 1d. for two calls up toa 
total of 2,000, 1d. for three calls up to 8,000 and 1d. for four calls fora 
number in excess of 3,000. When the radial length of а line exoseds опе 
mile £1 per annum per additional half mile is charged for an exclusive 
service, 103. to a two-party subsoriber and 53. to a subsoriber on a thrae 
or more party line. 

Essendon (Victoria) Council have accepted the offer of North 
Melbourne Electric Tramways & Lighting Co. (who work the tram - 
ways in Essenden and adjacent municipalities) to supply and main- 
tain for five years about 450 32c.p. incandescent lamps for street 
lighting at £2 10s. per lamp per annum. 

“ Angel Euston Tube Railway.—The opening of the exten: 
sion of the City and South London Railway from ће “ Angel" to 
Euston has been fixed for 11th prox. 


Barnes.—The Council have applied for sanction to a loan of 
£4,300 for electric lighting extensions. 


Battersea (London).—The electric light mains are to be er- 
tended in certain streets and four additional arc lamps are to be 
erected at a cost of £85, the annual charge being £10 per lamp. 


Beverley.—The Council have informed the Board of Trade that 
they do not intend to carry out the provisions of their electric 
lighting order, 1901. 

Coventry.—The Corporation have adopted the recommendations 
of the Electric Light committee as to extension of the electricity 
works, referred to in our last issue. 


Oustoms Duties. Under the new Treaty between the U.K. and 
Servia, the following classes of imports into Servia are duty free 
instead of being subject to a duty of 12 dinars per 100 kilogs (4s. 10d. 
per cwt.) as formerly: Steam engines, steam turbines, and gene- 
rally all machines moved by steam power; machines driven by 
liquid power (naphtha, petroleum, benzine, gasoline, &c.), and all 


machinery worked by other power except dynamos and electro-motors, 


mounted or in separate parts, and spare parts of such machinery. 

Steam boilers and all their accessories for steam engines are also 
free of duty instead of being liable to a duty of 6 dinars per 100 
kilogs (2s. 5d. per cwt.) as formerly. 


Dartford.—According to a preliminary report on the past year's 
working of the tramways department, 2,081,933 passengers were 
carried (including 392,785 children) and 302, 610 car miles were run. 

The price of current for arc lighting has been reduced from Ж. 
to 8d. per unit, апа the price for private lighting will be reduce 
from 5d. to 4d. as from Oct. 1 next. 


Dundee.—The Council have adopted the modified scheme for 
the extension of the electricity undertaking referred to in our issue 


Durham.—Subject to the approval of the Board of Trade, РА 
Northern Counties Electricity Supply Co. have arranged to Шш 
the Annfield Plain, Benfieldside, Consett, Leadgate, and Stanley 
electric lighting orders to the Cleveland & Durham County Electric 
Power Co. 


East Ham.— Feeder and distributor cables are to be laid at an 
estimated cost of £4,000. 


Electric Works Driving.—Messrs. Gregson & Co. timber mer- 
chants, Victoria Docks, London, E., recently decided to adopt кашы 
driving at their works. They will take from West Ham Cou 
50 H.P. of energy, to be subsequently increased to 100 н.р. 


Electricity in Oollieries.—At the meeting of the Great W 
Colliery Co. last week the chairman (Mr. C. H. James) said ha 
during the past year electrical power had been installed in i 
Penrhiw Pit for pumping, with successful resulte, and they They 
preparing to extend its use to haulage in the same colliery. | “+ 
could not yet say whether they would ultimately generate their due. 
power or whether they would join other colliery owners in p 
ing it at the Treforest station, 
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The Butterley Colliery Co. are putting down electricity generating 
plant for power and lighting at their Kirkby colliery. 

The plant comprises two 500 H. r. compound horizontal engines driving 
two 310 kw. three-phase generators. Current is supplied to motors of 
80 н.р. to 100 н.г. for driving six endless rope-haulage gears. Тһе csl- 
liery is practically worked throughout by electricity, as, in addition to 
the underground equipment, the whole of the screening and surface 
works are driven by three-phase motors. The same company are 
similarly equipping their Portland colliery. The plant here consists of a 
compound horizontal condensing engine coupled to a 100 kw. generator, 
the power being utilised for hauling and pumping underground. For 
tbe Butterley Co.'s Birchwood and Hartshay collieries plant is being 
installed of 2,000 16 c.p. capacity. The Loscoe and Bailey Brook collieries 
are also роке down electricity generating plant, consisting of two 
horizontal coupled compound condensing engines of 300 R. p., driving 
alternators of 240 kw. Some of the current in this case is taken from 
Loscoe to Bailey Brook colliery,where it is utilised lor pumping and hauling. 

It is announced that several Lancashire colliery owners are sinking 
new seams and putting down additional and more up-to-date surface and 
underground plant, including electric plant for coal cutting, hauling, &c. 
Amongst these are the Earl of Ellesmere, A. Knowles (Ltd.), Thomas 
Fletcher & Sons, Radcliffe Coal Co., J. Roscoe & Sons, Tyldesley Coal 
Co., Wigan Coal & Iron Co., and Pearson & Knowles. 

Exhibitions.—The British Consul at St. Petersburg (the Hon. 
W. G. Thesiger) reports that a British Commercial and Industrial 
Exhibition will be held at St. Petersburg in 1908. There will be 
sections for electric appliances, met and metallurgy, and 
mechanics and machinery. 

The British commercial agent in Russia (Mr. H. Cooke) reports 
that the ** Commercial and Industrial Gazette” (St. Petersburg) 


contains the following particulars relating to the Russian electro- 


technical congress and international electro-technical exhibition 
which are to be held at Kieff in May next: Only the latest electro- 
technical inventions and productions will be admitted. In view of 
limited space, cumbrous or bulky articles will be excluded, but may 
be exhibited in the form of models, drawings, &c. There will be no 
prizes for exhibits. Applications to the local bureau by April 14, 
enclosing lists and particulars of proposed exhibits. Exhibitors will 
be required to pay for space and for electric energy required for 
driving machinery, &c. It is suggested that it would be well to send 
applications to the British Consul at Kieff for transmission. 

The Netherlands Society for the Encouragement of Industries 
will hold an international exhibition in Amsterdam from Aug. 15 
to Sept. 15. The exhibition will be exclusively devoted to small 
industries, and especially to instruments, tools and motors employed 
in same. Particulars from the secretary, Mr. T. Muller, Massiss, 
Heerengracht, 357, Amsterdam. 


Flame Lamps.— Another flame lamp is shortly to be added to 
the already long list by the Edison & Swan Company under the 
nom de guerre Ediswan Carbone." The lamp is said to give a 
pure white light and its spectrum corresponds with that of sunlight. 
We shall shortly publish details of the lamp mechanism. 


Gravesend.— The official opening of the extensions of the elec- 
tricity works took place on Monday. The extensions are due t9 
the increasing demand for electric current for lighting and power 
and also to the necessity to give a supply to Northfleet. The 
additions to the generating plant include a 500 n.r. vertical triple- 
expansion double-acting Belliss engine, coupled to two 150kw. 
G. E. C. dynamos, condensing plant by the Mirrlees-Watson Co., 
extensions of the switchboard, &c. 


Guisborough. —Mr. Cecil E. Lugard is acting as consulting engi- 
neer for a company which is being formed for the erection of elec- 
tricity works, and the Council have offered to consider a tender for 
public lighting. 

Halifax.—An inquiry was held on Tuesday into the application 
of the Corporation to borrow £25,000 for extensions of the electricity 
undertaking. 

The Inspector (Мг. H. Ross Ноорен), commenting on the allocation of 
£4,000 profits to the reduction of rates in 1900 and 1901 instead of trans. 
ferring it to the sinking fund, remarked that it was hardly business, He 
asked whether £300 received on the sale of machinery which had cost 
£1,000 would not be put to wiping off the original debt. 

Mr. NicHor (accountant): We have bought something else with it. 

The Inspector: But surely you ought to wipe out the outstanding debt 
on the plant, or how can it be put forward as an asset ? 

The Inspecror pointed out that the amount asked for was an estimate 
for plant required up to the end of March, 1909. The Board, however, 
did not sanction anticipated expenditure on plant, and therefore the item 
of £3,520 for boilers, which would not be required for two years, would 
have to stand over. He asked if the wages of permanent workmen were 
included in the amount applied for in respect of mains. 

The Town CLERK remarked that according to the L. G. Board a local 
authority could not employ their own men to lay down pipes, for instance, 
but must engage other men who had less experience on the work. 

The IxsPzcron said there was no reason why a local authority should 
not employ its own men, but their wages should be paid out of revenue. 

The Town CLerk : Are we to discharge permanent workmen and then 
re-engage them for a special job ? 

The Іхвькстов: The circ of the.L.G. Board was not iesued with a 
view of local authorities endeayouring-to evade it. It is based on the 


| principle of the soundest finance, and every local authority I have heard 
of or discussed the point with has admitted that to be the oase, and that . 
it was in the interests of all parties. 


Hull.—On Tues Jay the Corporation again considered the question · 


of the acceptance of the tender of the Lahmeyer Electrical Co. for 
the supply of steam dynamo (with Belliss engine) at £8,915. 


The Electric Light committee reiterated their recommendation to 


piel the tender, but an amendment to advertise for fresh tenders was 
carried. 


Kensington (London).—On Tuesday the Council instructed the 


Works committee to consider the advisability of abolishing the office 
of lighting engineer. The matter was brought upon an application 
by the present occupant of the office for an increase of salary from 
£850 to £870 per annum. It was contended that the work could be 
done by the gas and the electric light companies, and finally the 
application was rejected by 82 votes to 15, the committee being in- 
structed as above stated. 


Lamp Competition.—The General Electric Co. inform us that 


in response to their recently announced competition in connection 
with Robertson lamps, the total number of replies received was 
4,185. These are made up as follows :—Consult 
architects, 86 ; central station engineers, 58; electrical contractors, 
490; electricians, wiremen, &c., 1,020; ironmongers, 986; clerks, 
workmen, householders and unknown, 1,517. | 


engineers, 28; 


The following is the liat of prize awards. First prize, value £15 (all 


solutions absolutely correct), equally divided between the following’: 
W. J. Addison, Fred. Fawley, B. W. Southgate; second prize, value £ 


(all solutions correct except No. 34, two-phase being given instead of 
hase) equally divided between J. A. Kyle, C. Page, Н. W. Suter, E. R. 
oach, G. W. Young, A. Collingwood, Hammond & Co., A. Kyezon, R. 


Charge; third prize, value £4. 108. (one error) equally divided between 
H. L. Williams, I. W. Harvey, H. A. Pearman, G. Josling, L. G. Tate, 
F. Collingwood, F. Simmons, W. Venner, E. G. Whiter. Consolation 
prizes (two mistakes only), Robertson” lamp watch chain pendants 
(silver-mounted) given to 175 competitors. 


Liverpool.—At the Council meeting on Wednesday Mr. Stoddart 


opposed the adoption of the Tramways committee’s report, which 
recommended the building of 21 cars at the Lambeth-road works. 
Ho objected to the proposal because it was a further extension of 
municipal tradin 


The chairman (Sir CHARLES PETRIE) said the cars with motors and top 


covers could be made for £600 against £630 paid to contractors. The 
desire of the committee was to keep up a permanent staff for repairing 
work, and they proposed to spend £24,000 in two years in car-building. 


The committee's recommendation was adopted. 
Long Eaton.—Owing to the increasing demand for electrical 


energy, the manager of the electricity works (Mr. Frank Worrall) 
has reported that it will be necessary to put in a farther 500 kw. 
generating set, with boiler and accessories. The Council have 
adopted Mr. Worrall's proposals, and tenders are to be invited. 


Lowestoft.—At present there are 728 consumera, representing 


the equivalent of 87,019 8 c.p. lamps connected. 


The engineer and manager of the electricity department (Mr. G. A. 
Bruce) bas prepared the following estimates of the loan requirementa of 
the department for the next three years : Bervices £1,500, meters £1,500, 
public lighting £1,200, distributors £8,500, new feeder to Kirkley £1,600, 
new feeder to Nelson-street £1,200, new distributor to Kirkley £1,700, 
short feeder to bridge £1,500, oil filter £250, motors (sale and hire) 
£8,000, free wiring £1,000 ; total, £17,950. . 

The Council have decided to apply for sanction to borrow this sum. 


Luton.—The Council have applied for sanction to a loan of 
£14,500 for extensions of the electricity works. 


Maidstone.—The Corporation have received sanction to borrow 
£1,500 for condensing plant for the electricity works. 


Marylebone (London).—The Electric Supply committee report 
that they have received from the solicitors of the consulting engi- 
neer (Mr. Arthur Wright) formal notice to refer to arbitration 
certain questions which have arisen as to the construction of his 
agreement with the Council. 

Statements of revenue for the half-year ended Dec. 31 and of expen- 
diture and income for the year ending March 31, 1908, show total cost 
(exclusive of capital charges) of 1:499d. per unit sold, against 22d. esti- 
mated by the consulting engineer at the outset and 1-626d. estimated in 
March last. Gross revenue increased Ey 13 per cent., while there was an 
average reduction in the price charged to consumers of 4d. per unit, or 
9 per cent. It is estimated that at the end of the current year there will 
be a balance n lida (against an estimate of £23,528 a year ago) after 

aying capital charges. . 
d To the year ending March 31, 1908, the total costs per unit sold are 
put at 1-44. and the generation cost at 0°740d, per unit. The ш 
state they feel that distribution and management (estimated at Mida Е 
and 0:270d, respectively) are unduly Болуу compared with other similar 
undertakings, and it is hoped to still further reduce these items daring 
the ensuing year. 


ici hore 
Municipal Telephony.— Оп Wednesday Swansea Telephor: 
Bere 20 confirm che decision arrived at by the сар 
іп eommittee last week to accept the offer of the National Tele- 


phone Co. to purchase the system on terms already stated. | 
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Municipal Honour.—Mr. G. B. Wilson, electrical engineer, has 


been elected a member of Rugby Urban Council. 


Murray Printing Telegraph.—We are informed by the inventor 
(Mr. Donald Murray) that the trials of the Murray automatic print- 
ing telegraph system in Russia having been satisfactory, the Russian 
Administration has ordered another installation for St. Petersburg- 
Irkutek, about 8,800 miles of iron wire with six repeating stations. 
e world's 
record, as it will be three times longer than any other line ever 
operated by a printing telegraph. The Swedish Administration 
has also ordered a complete duplex outfit of the I 

tions are 
nearly completed to the order of the German Post Office, and the 
Murray system between Bombay and Calcutta is now being started. 

National Electrical Manufacturers' Association.—At a recent 

committee meeting Mr. C. S. Northcote, M.1.E.E., was appointed 


So far as printing telegraphy is concerned this will be 


system for Stockholm-Gotenburg. Two new ins 


hon. organising sec. 


Newport (Mon.)—The Council have applied for sanction toa 
further loan of £10,000 for additional plant at the electricity station. 
Newquay.—The Council have decided to enter into a contract 
with the local electric light company for the lighting of the streets 


for seven years, subject to a fo. mal contract being entered into. 


Nottingham.—The electric tramway between Parliament:street 


and Colwick-road will be opened for traffic this afternoon. ' 


Oldbury.—The Council have decided to transfer their electric 
lighting order (1898) to the Shropshire, Worcestershire and Staffs. 


Electric Power Co. 


Presentations.—The Brighton staff of the National Telephone 


Co. have presented Mr. H. R. Legge, who is leaving for Ports- 
mouth, with a silver-plated tea and coffee service, serviette гіп ;в 
and an antique tray. 


Presentations have been made by the staff of the West Ham 
electricity department to Mr. J. Eustace, the deputy engineer (who 


has been appointed engineer and manager of the Chelmsford Elec: 


tric Lighting Co.)and to Mr. T. C. Hunt, mains superintendent (who 
The gifts to Mr. Eustace were the 
complete works of Charles Dickens in an oak cabinet and a case of 
pipes; and those to Mr. Hunt were a similar set of Dickens' works, 


is leaving for Buenos Ayres). 


а travelling clock and a silver cigarette case. 


At a smoking concert on the 7th inst. (at Barry’s Hotel, Cardiff), 
Mr. Harry Ellis, assistant electrical engineer, who was recently 
appointed to the position of assistant electrical engineer at Bradford 
at a commencing salary of £250, was presented with a handsome 
illuminated address, together with a separate photogr&ph -of the 


heads of the various sections of the two epartments. 


The chair was taken by the engineer and manager (Mr. Автнсв ELLIS), 
who made feeling reference to his r 


popular with the staff. 


A few nights previously Mr. Harry Ellis was also entertained at а 
) anquet given by all the local engineers, the chair being taken by Mr. J. P. 
Mc l'aggart, local representative of Siemens Bros. Dynamo Works (Ltd.). 


between the two cities on new tracks. 


Provisional Order Revocation. —Louth (Lincs.) electric lighting 
order, 1902, and Runcorn Order, 1899, have been revoked. 

Rio de Janeiro.— Forma] inauguration of the electricity works 
takes place to-morrow (Saturday). Electrical energy is to be 
supplied from the hydro-electric plant at Rio dos Lagos, and after 
April 1 the service will be in continuous and full operation. | 

South Africa. — The *' British & South African Export Gazette 
states that orders will shortly be given for electrical plant, &c., for the 
Randfontein mines and fo plant, &c., for the Krugersdorp elec- 
tricity supply scheme. 

German exports to South Africa increased by nearly £400,000 
(about 85 per cent.) in 1905, compared with the previous year. 
British and American exports to the same markets were reduced by 
about the same percentage. Electrical machinery accounted for 
£20,800 of the German total compared with £14,050 in 1904. 
| Southampton.—The borough electrica] engineer (Mr. H. F. Street) 
18 extending the mains to the works of Messrs. Day, Summers & Co. 
and other firms, at ап estimated cost of £784. 

The immediate revenue derivable from the extended main is estimated 
by Mr. Street at not less than £200 a year, The Electricity committee 


advise a reduotion of ad. per unit in the charge f 
2d. per unit for public lighting. Tg for tramway current and 


: t at parting with the services of 
such a capable engineer and one who had made himself universally 


Stalybridge.—The Stalybridge, Hyde, Mossley and Dukinfield 
Tramwaya and Electricity Board have applied for a loan of £10,000 
for mains and £5,000 for transformers. 


Stretford.—The Council have adopted the Proposals of the Elec. 
tricity Supply & Tramways committee for extensions of the electricity 
generating plant and mains, and application is to be made for sanc. 
tion to borrow £53,460 for the work, The consulting engineer is 
Mr. T. L. Miller. 


Tokyo.—1t is proposed to construct about 12 miles of under. 
ground electric railway across Tokyo, and a company is to be 
formed with a capital of £1,500,000. The local Electric Tramway 
Co. has asked for sanction to extend their system by the construc. 
tion of an additional 60 miles of track. 


Village Lighting.—Sunderland District Council have approved 
the proposals of the County of Durham Electrical Power Distribu- 
tion Co. for the lighting of Ford by electricity. The capital outlay 
will be £650 for posts, &c., and the company offer to accept payment 
on the hire-purchase system at £89. 5s. per quarter for five years, 
The cost of current will be £2 per lamp per annum, plus maintenance. 


Wakefleld.—The Council have decided to apply for sanction to 
borrow £7,250 for extensions of the electricity more: 


West Ham.— The engineer and manager of the electricity supply 
department (Mr. A. H. Seabrook) reports that several applications 
for power have rocently been made, including the following :— 

Slater & Palmer, printing ink makers, &с., an additional 100 B. r. 
motor; Cohen, Son & Co., 2 10 K. p. motors; Hemming way & Co., 1 
7] n.r. and 1 5 U. v.; Johnson, 1 10 B. P., 1 2 i.p. and 1 1 H. P. Tate & 
Sons a 200 kw. supply. | 


Wolverhampton.—The Council are recommended to increase 
the salary of the borough electrical and iramways engineer (Mr. 
C. E. C. Shawfield) from £450 to £600 per annum. 

The Electricity committce have decided to allocate out of the 
current year's profits of the electricity undertaking £1,417, equal 
to a rate of 1d. in the £. 


Woolwich.— The report of the L.G. Board auditor (Mr. A. Carson 
Roberta) on the accounts of the electricity undertaking (abstracted in 
our last issue, p. 824), came before the Council on Thursday last :— 

Mr. Roberts now stated that an addition of £365. 198. 44d. had to be 
made to the deficiency shown on the wiring and motor hiring accounts, 
bringing the loss at March 31 to £2,536. It appeared that the sums col- 
lected in cases of hire-purchase were all eredited to revenue, though the 
cost of the installations were all treated as capital expenditure. At 
present the entire amount of the charges to be recovered in respect of hire- 
purchase agreements had been set Up as в capital asset, as it was not 
found possible to separate the portions which represented interest on 
deferred payments. It therefore followed that no part of the income 
recovered in respect of these agreements should be credited to revenue; 
and that the capital account should be written down by the amount so 
realised, and also by any bad debts written off in connection therewith. 
In future the capital account should only inclade the amount of deferred 
instalments, apart from the charges added in respect of interest. The 
loan repayment, which only amounted to £109, was treated as a рг. 
vision in respect of depreciation and losses arising on the installations for 
which an annual rent was being charged. An inorease of £500 had been 
made in the amount transferred as payment for the steam raised by the 


| dust destructor. The amount allowed was 0:254. for each unit sold which 


was generated by the steam from the destractor. Corrections on general 
establishment charges had brought the arrears of deficiency at March 3l 
up to £8.298, or including the wiring department £10,831. Heavier 
charges in respect of interest upon overdraft on the electricity revenue 
and capital accounts were at present being incurred. 

In & note on the auditor's report the Finance committee stated 
that effect had been given to the auditor's suggestions to charge 
on the maximum demand system for public lighting, and they bad 
instracted the borough freasurer, in the preparation of the annual 
estimates for next year, to give effect to the auditors require- 
ments with regard to the credit for steam, and also for the pro- 
vision of a sum towards the redemption of a Joan to be taken up to 
cover over-expenditure on electricity capital accoant. They considered 
that, in view of the large accumulated deficiencies to be charged, and the 
Provision of the approximate deficiency for next year on electricity 
account to be included in the rates, that for the present no reaerve or 
working balance could be built up in connection with the electricity 
revenue account, and, therefore, for some time at least, there would prob- 
ably continue to be some overdratt in connection with that acsount. The 
total over-expenditure on various loans for electricity capital account to 
Nov, 8, 1906, is £22,800, but there was a balance of £2,776 on other loans, 
leaving a net overdraft on capital account of £20,024, and they recom- 
mended (1) that application be made to the L.C.C. for sanction to оо" 
£13,430, the net excess capital expenditure at March 31 last, up to ЕСТЕ 
point the accounts had been audited, and the expenditure apportioned 15 
capital approved by the auditor; (2) that the L. C. C. be also asked н 
sanction and advance the further sum expended (£4,664) to 5 
1906. The repayment in both cases, on the instalment system, S e 
spread over 25 years, or such periods as the County Council will grant. 

The report and recommendations were passed by the Council. 

Worcester.—The Council adhere to their decision to шр 
clectrie pumping for part of the pumping plant at the sewage i 
posal works, as it.is considered advisable to have a separate sourc 
of power available.for use at any time. 


— — 
— — —  À MÀ 
— — — 
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Dinner.—The second annual dinner of the P. & O. Batti Wallahs’ 
Society took place on Saturday last at the Holborn Restaurant. 
Members and guests (including ladies) numbered nearly 60. 

The company were received by the president (Mr. E. L. Pinching) and 
Mrs. Walton and the past president (Mr. L. M. Waterhouse) and Mrs, 
Waterhouse, and man y distinguished visitors were present, including Mr. 
R. Leslie, engineering superintendent of the P. & O. Co., Mr. Hook (also 
of the P. & O, Co.) and Mrs, Hook. | 

After the usual loyal toasts, Mr. W. Rıcas, vice-president, proposed 
the toast of the “Р, & О. S. N. Co." He stated that great improvements 
had been made in recent years by the company, which had shown their 
progressive policy in equipping their latest ships electrically, besides 
adapting their ships at present in commission to all the latest electrical 
appliances. 

Mr. R. Lesurr replied, stating that he was pleased to be among a 
number of the company’s old electrical engineers, He considered the 
electrical equipment of the ships would be the principal feature of future 
improvements for the comfort of passengers, which was the main object 
of the P. & C. Co. He complimented the Batti Wallahs' Society on its 
increased membership and wished them every success. 

* The President and Committee " was proposed by Mr. SHEPPARD, and 
the president, in his reply, pointed out that the Society had gone ahead 
considerably since the first annual dinner last year, the membership being 
well on for 100. 

Mr. Cuampers proposed “ The Ladies,” and Mrs. WATERHOUSE 
responded. 


vum LU ME ENTER OESTE 
ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Leicester.— The revenue of the electricity department for the 
past half-vear was £17,076. 18s., an increase of £804 on the corre- 
sponding half-year of 1905.6. Expenses were £7,220, and after 
paying interest, sinking fund, &c., the net profit was £2,996. 17s, 6d. 


Liverpool.— The accounts of the electricity department for the 
year ended Dec. 31 last show capital expenditure £1,901,246, in- 
crease of £51,471 (including £19,083 on machinery and £24,568 on 
mains). 

The year's revenue was £258,769, including £155,305 for current for 
private lighting and power, £2,406 for public lighting and £95,812 for 
tramways, £2,799 meter rentals and £2,077 profit from manufacturing 
account. Generating and distribution costs were £67,834 (including 
£38,699 fo: coal), rents, rates and taxes £17,853, management expenses 
£13,025, special charges £2,840 and bad debts £158, leaving gross profit 
£157,060. Interest required £59,366, and sinking fund £44,936. After 
placing £18,772 to reserve and £13,885 to renswal fund, the balance 
(£20,827) has been contributed to relief of rates. 


Walsall.— The accounts of the electricity department to December 
last show capital expenditure £100,487, increase £9,060. | 


NOW READY. 


"THE ELECTRICIAN " ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK. The 1907 Edition 
of the Big Blue Book, price I58., Or post free in the 
United Kingdom, 15s, od, The new and enlarged volume 
brings a great mass of statistical and technical data 
quite up to date, and the Directorial Division has been 
thoroughly revised and amplified, | 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters have 
received every attention in the new volume, which aggre. 
gates more than 2,000 pages. The Directory Division ig 
complete and thoroughly accurate, and has been revised 
up to Feb. 14, 1907. All mere lists of members of 
Societies and Institutions (so easily and cheaply avail. 
able) are excluded, as quite unreliable for Manufacturers“ 
and Dealers’ Purposes. The set of seven valuable 
Tables, &c., have been very carefully revised and ex. 
tended, and remodelled into handy book form, making 
the 1907 Edition of this indispensable work the most 
complete book of the kind ever published, 


— — и> — — — ——— ——— 


Bolton Electricity committee invite tenders for one 2,000 н.р. 
steam engine. Specification and form of tender from the borough 
electrical engineer and tramways general manager (Mr. Arthur A. 
Day, A.M.I.C.E., M.I.E.E.), Spa-road, Bolton. Tenders (addressed 
Chairman of the Electricity committee, Town Hall, Bolton) by noon 
March 28. See also an advertisement. i 

Bolton Electricity committee also invite tenders for one 1,500 kw. 
three-phase alternator. Specification and form of tender from the 
borough electrical engineer and tramways general manager (Mr, 
Arthur A. Day). Tenders (addressed to tlie Chairman) by noon 
March 28. See an advertisement. 


Dublin Corporation invite tenders for supply of arc lamp carbons 
to their electricity undertaking. Specifications, &c., from the City 
Engineer, City Hall, Dublin. Tenders, addressed to the town clerk (Mr. 
Hy. Campbell), by T hursday, March 21. See also an advertisement, 


The Magistrates of the City of Utrecht (Holland) are prepared to 
receive tenders for supply of asteam turbine dynamo (of 500 kw. to 
600 kw.) and two combined Cornish boilers. Tenders (on pre- 
scribed forms), addressed to the Magistrates of the City of Utrecht, 
before April 6. Specification, &c., at the Town Clerk's office, Town 
Hall, Utrecht, on payment of 4s. 2d. Tenders will be opened at 
the Town Hall on April 6 at 2 p.m. See also an advertisement. 


London County Council invite tenders for: (a) Manufacture, 
delivery and erection of 12 water-tube boilers for the Council's 
Greenwich electricity generating station; (b) manufacture, de- 
livery and erection of eight travelling hand cranes for certain of 
the Council's tramways sub-stations ; (c) manufacture, delivery and 
fitting of low-tension switchboards for the Council's Northern tram- 
ways sub-stations; (d) manufacture, delivery and fitting of low. 
tension switchboards for the Council's Southern tramway sub. 
stations; (e) manufacture, supply and delivery of 900,000 stoneware 
cable ducts; (f) laying of stoneware ducts, bnilding manholes, 
repaving, &c., for the Council's Northern tramways; and (9) laying 
of stoneware ducts, building of manholes, repaving, &е for the 
Council’s Southern tramways. Tenders (on official form) to clerk to 
the Council (Mr. G. L. Gomme), County Hall, Spring Gardens, 
S. W., by 10 a.m. March 19. 

London County Council also invite tenders for the manufacture, 


£256; generation costs were £4,293, leaving gross profit £5,253. Interest 
came to £2,719, sinking fund £1,375, and instalment of loan for tramways 
department to £425, leaving a profit of £520, after wiping off a deficit of 
£184 from the previous year. 1,887,420 units were generated, 44,220 
supplied to public lamps, 638,702 to private consumers and 662,582 for 
traction. The total maximum demand was 1,095 kw. 


Worcester.—The accounts of the electricity department for the 
year ended Dec. 31 show capital expenditure £128,979, an increase 
of 41,594. 

Revenue was £15,178, generation cost £4,780, leaving a gross profit of 
£7,232. Interest, &c., absorbed £3,789, sinking fund £2,759, and £868 
was paid off loans, the net deficit being £183. 1,403,113 units were 
generated, compared with 1,344,452 in previous year. The maximum 
demand was 623 kw. for lighting and power and 175 kw. for traction. 

The report of the city electrical engineer (Mr. С. M. Shaw) states that 
the water-power plaut was shut down for 1,172°9 hours, owing to floods 
or lack of water, and the Powick plant was entirely shut down for 1,332 
hours. The old Brush type are lamps are being replaced by long-hour 
enclosed ares, the 30 c.p. public incandescent lamps have been replaced 
by 50 c.p. lamps, and the charge for additional lamps has been reduced 
from £3. 10s, to £2, 18s. 6d. per iamp per annum. 


————— 
TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


Islington (London) Council invite tenders for 19 months' supply 
of alternate-current induction meters (50 cycles per second) and 


Gomme), County Hall, Spring-gardens, S.W., must be sent in by 
10 a.m. March 19. 

London County Council also want tenders,by 10 a.m., March 26, for 
wiring and fitting electric lights, bells, and telephones and wiring 
for motors at the London Day Training College, Southampton row. 
Forms from the Chief Engineer, Spring-gardens, S. W. 

Govan Corporation invite tenders for supply of Stores to the 
electricity department for the year ending May 15, 1908, including 
oil, waste and engine room stores, cables and cable accessories, 
bitumen and compound for joint boxes, electricity meters, house 
service fuse boxes, wrought iron tubes and fittings, cast-iron pipes, 
cement, ironmongery, brushes, &c., paints, oils, &c., poen 
lamp carbons, joint boxés, motor», motor starters and d.p. switches. 


and forms of contract from the borough electrical engineer (Mr. 
Albert Gay), 50, Eden-grove, Holloway, N., and tenders to the town 
clerk (Mr. Wm. F. Dewey), Town Hall, Upper-street, N., by noon 
April 4. See also an advertisement. 

Derby Corporation invite tenders for tho supply and erection of 
lighting and traction switchboard panels, Specification and form 
of tender from the borough electrical engineer (Mr. T. P. Wilms. 
hurst), Fall.street, Derby. Tenders to the Town Clerk, Tennant- 


` Parsons), Helen-street, Govan. Tenders to the Convener óf the 
street, Derby, by 10 a.m: March 25. See also an advertisement. 


Electricity Committee, Town Hall, Govan, by 25th inst. 


Digitized by Google 


Specifications, &c., from the Burgh Electrical Engineer (Mr. T. O. . 
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i tenders for generating plant (complete The Highways committee recommend London County Council to 
F and hoists, bells and i sebo at the | accept the tender of Mountain & Gibson (Ltd.), Elton Feld Works, 
new infirmary, Charlestown-road, Blackley. Tenders to the clerk | Bury, for the supply of 800 car trucks at £49,350. There were 10 
(Mr. Edward W. Ogden) by 10 a m. April 4, at the Union Offices, | tenders (varying from £40,800 to £51,075) submitted by six firms. 
Cheetham Hill.road, Manchester. The tender of Lea & Warren has been accepted for the electric 

Newcastle-upon- Tyne Corporation invite tenders for the construc- | lighting and power installation at Messrs. Brotherton & Co.'s new 
tion and erection of electric cranes on the Quay. Specification, &c., | works at Peterborough. 


from the City Engineer, Tenders to the Trade and Commerce com- Hereford Council have accepted the tender of Belliss & Morcom 
mittee, Town Hall, Neweastle-upon-Tyne, by 10 a.m. of April 2. for steam engine and dynamo at £2,746, and that of E. W. Wilks 
Maidstone Corporation invite tenders for the construction and | for extensions to the electricity station buildings at £695. 
equipment of light railways, comprising permanent way (tramway |  galford Council have accepted the tender of Crompton & Co. for 
construction), overhead line, underground mains, switchboard, | | 240 p k. p. motor at £341, and that of Hopkinson & Uo. for an d in. 
rolling stock and buildings. Tenders to the Town Clerk by March 18. Hopkinson-Ferranti stop valve for the turbo-generator at £17. 128. 6d. 


Glasgow Corporation invite tenders for supply and erection of | The D. P. Battery Co., Bakewell, Darbyshire, have secured the 


steam turbo-alternators and condensing plant at the Pinkston | contract for 240 840 ampere-hour cells for Pontefract and Castleford 
deret station. "Tenders to the town clerk (Mr. A. W. Myles) tramways. 


y 10 a.m. March 25. А Worcester Corporation have accepted the tender of the Nevile 
Aberdcen Corporation invite tenders for supply and delivery of | En gineering C ud a blacksmith's forge and blower, mechanical 

one surface соо 3 with air pump, oil ue J. Al &c. metal saw and polishing machine, &c. 

Tenders to the city electrical an tramways manager (чт... Mes Stepney (London) Council have accepted the tender of W. Т, 

Bell), Electricity Works, Millburn-street, Aberdeen, by noon March 19. He ERAN (at 211.945 for supply of cable for the period ending 


Southampton Corporation want tenders by 2 pu n 20 Por Dec. 81, 1909. 
12 months supply o sores, lige е, for e desi k. F. |” Hackney (London) Council bave востры Ве tends Neri 
CCC 

Erith Council want tenders by mid-day, March 18, for 12 months 8 ial ay 
supply of lamps, cables, carbons, meters, motors, cut-outs, joint | Dynamo & Motor Oo. for а 500 к: steam dynamo (Balliss aan 
boxes, bitumen, insulating tapes and compound, oils, &c., to the Heenan & Froude have obtained tha order for the erection о! 4 
electricity department. Forms, &c., from Electricity Offices, Erith. | refuse destructor at Redditch for £2,174. 

Erith Council also want tenders by mid-day, March 18, for Worcester Council have placed an order with Bruce Peebles & Co. 
12 months’ installation work for the Council under the assisted | for a 0 H. p. motor at £28. 10s. 

BUSINESS NOTICES. 


wiring scheme. Forms, &c., from the Electricity Offices, Erith. 
Torquay Electric Lighting committee invite tenders for supply 
n Siemens Bros. Dynamo Worke (Ltd.) have opened a London 
branch at 1, Abchurch- yard, Cannon- street, E. C., under the manage 


of from 1,500 to 2, 500 tons of smokeless thro’ steam coal, 

Tenders to the town clerk (Mr. Fredk. S. Hex), by noon March 18. | : 
ment of Mr. A. W. Woodyatt. The district controlled by this brane 
will cover the counties of Bedfordshire, Berkshire, Buckingham: 


The “Madrid Gazette for Feb. 26 notifies applications by Les 
shire, Cambridgeshire, Essex, Hampshire, Hertfordshire, Hunting 


Tramways de Barcelona for the 5 e an electric kanwa 
in that city, and by Don J. P. eredia for a concession for an 1 : j 

electric анау between Malaga and Marbella. One month is | donshire, Kent, Middlesex, Norfolk, опе Suffolk, Sarrej, 

allowed for the presentation at the Directorate-General of Public Sussex, the Isle of Wight and the Channel Islands. | | 

Н. C. Barron and E. N. Lawley, electrical and mechanical ja 

neers, Tarn street, Newington-causeway, London, 5 E, have dis 


Works, Madrid, of other applications for these concessions on terms 
solved partnership. 


more favourable to the Government. ; 
TENDERS RBOEIVED AND AOOEPTED. 
BANKRUPTOIES, LIQUIDATIONS, &. 
In the bankruptoy of Frank and Ann D. Ford (trading as Thos. 


The order recently ын by the Admiralty with Claud Hamilton 

(Ltd.) for the electrical equipment of the King's new yacht, includes 

engines by Peter Brotherhood and generators by the Electric Con- Ford & Co.), electric light fittings makers, &e., Victoria se 
Birmingham, a first and final divi end of 23.1 d. will Ъз pays 
18th inst. at 191, Corporation-street, Birmingham. i 


struction Co., of London and Wolverhampton. 
West Ham 5 has provisionally accepted the following 
х In the bankruptcy of Тћов. Е. R Phillips, electrical ic 
Nicander-road, Liverpool, the first meeting of creditors Wi 


tenders for annu uppis | 
British Insulated & Helsby Cables, cable ; Fuller Electrical & Mfg. Co., 
place on March 20, at 35, Victoria-street, and the publie ишы 
on March 95, at the Court House, Victoria-street, Liverpool. 


motors; Cryselco Ltd., incandescent lamps; J. Gibb & Co., Wiggins & 
Rihll, Edmonds & Co., Angus & Co., The Manufacturers’ Agency Co., 
The first meetings of creditors and contributories in iue 
up of McPhail & Simpson's Dry Steam Patents Co. (Lid. 


E. A. Beldham, British Thomson-Houston Co. and British Westing- 
house Co., transformers ; British Insulated & Helsby Cables, indiarubber 
ber лге and сари x mou only), Association cable (600 шер, 
only, 10 items) ; Connolly Bros., Association cable (four items) ; Siemens : March 20. 
Bros. & Co., non-Association cable (600 megohms only, 10 items) and held at 88, Carey-street, Hence” 5 don, E. C, has bsen 
Mr, T. Ford, 11 and 12, Finsbury-equare, London, 3 eontracitr, 
appointed trustee in the failure of John Fell, engineer an 
25, Victoria-street, London, 8. W. ETT 
Claims against the Simplified Underground Conductor vo 


Johnson & Phillips (four items) ; British Westinghouse Co., wattmeters. 


_ Messrs. D. Santoni & Co. have just completed for Hull Corpora- 
tion a 180 kw generator armature which they rebuilt and rewound 
to their own design. This firm make a speciality of this class of 
work, and have a suitable plant and department set aside for .the 
purpose in their new London works. 

In regard to the tenders accepted by Eastbourne Corporation for 
additional plant at the electricity works (particulars of which were 
given in our last issue), the manufacturers of the condensing plant 
19 is of the contraflo type) are Messrs. Richardsons, Westgarth 


: verpoo! 
by April 15, to Mr. J. A. 8. Hassal, 6, Lord-street, Liv e -- 
A meeting will be held at 12, Norfolk-street, шерү 5 AM 
April 10, to receive an account of the voluntary liquida 
Delafon Batteries Synd., Ltd. "^ 
Improved Electric Supplies, Ltd., 7, Great Neuper, ' 
don, W.C., is being wound up voluntarily. Mr. T. in liquidstr 
St. Michael's House, Basinghall-street, London, E. C., rae 
Sherrin & Partners, Ltd., is being wound up o 
F. H. Fraser and J. Vaughan-Sherrin are joint liquidators. 
— (— 


Bermondsey (London) General Purposes committee has provision- 
ally accepted the following tenders for annual stores: Pryke & 
Palmer, F. Bird & Co., J. Gibb & Co., Albion Iron Co., Bridgwater 
& Wright, and H. Franklin & Co. 


Croydon Corporation have accepted the tender of Holden & 
Brooke for a feed -water heater at £109; that of W. Cory & Son for 
four months' supply of coal; and that of W. Smith & Sons for the 
erection of a sub- station at £76. 

Marylebone (London) Council have accepted the tender of the St. 
Helens Cable Co for]-mile of 1 sq. in. low-tensionsingle cable at 
4465. 15s. W. T. Henley's Co. tendered at £472, Siemens Bros. & 
Co. at £478 108, and British Insulated & Helsby Cables at £482. 

Hornsey Corporation received nine tenders for supply of cable, 
and that of the Western Electric Co. was accepted. 11 tenders were 
received for troughs, tiles, &c., and pitch. The contract for troughs 
has been given to Doulton & Co. and for pitch to T. Crow & Sons. 


З ге 
Plant for Sale.—T wo Willans compound engines, өз wit 

coupled to E.C.C. shunt-wound dynamos (output г plications 

230 volts 355 revs. per min.) are advertised for sale. nme 

to Resident Electrical Engineer, 15, Highfield-stree?, 

See an advertisement. 


Premises to Let.—A firm of iron merchants, ving AT 
larger than their requirements, advertise that ey eg 
abo: t 2,600 ft. of floor area, with use of hydraulic seal and 


ing electr 
irectorship Vacant.—A firm of manufacturing e 140 
оа руз дад in the North of England here ПЕ ап 
rapidly developing business in important speci 00 48 direct 


for e gentleman able to invest from £5,000 to £10, 


THE ELECTRICIAN, MARCH 15, 1907. 869 


io assist in commercial management. Engineering knowledge de- 
sirable. Applications to ‘‘ Engineer," care of Messrs. Hamshaw & 
Phillimore, solicitors, Albion House, Hanley, Staff. See an 
advertisement. 


The ''Journal."—Part 181 of the Journal of the Institution 
of Electrical Engineers is now ready, price 5s. Particulars of the 
contents are given in an advertisement. 


Insulating Compounds. —W' have previously referred to the in- 
sulating compounds which are being placed on the British market by 
the agents for the United Kingdom and export of Carl Cordes, of 
Magdeburg, Germany, Messrs. Fieber & Krack, Chiswell House, 
Finsbury-pavement, London, E C. From further particulars which 
are to hand we learn that some of these insulating specialities are 
transparent, that a compound which has been styled “ Universal 
is suitable for both high and low-tension cables, and remains homo- 
geneous and waxy in even the lowest temperatures. There is a 
large range of these insulating materials in the list before us, suitable 
for a great variety of uses. These include a compound fo* oil 
transformers, for filling switches, &c., and & cement which has a 
melting point of 255/7^F. The new insulating compound Cord- 
ing," to which we have previously referred, has recently been 
officially tested at the Charlottenburg Institution, and copies of 
these tests can be obtained from Messrs. Fieber & Kracr. 


Robertson Lamp Works.—A Press visit to these works took 
place on Monday. On arrival the party was conducted over the 
works, and the processes by which a finished glow lamp is obtained 
fully explained. Commencing with the room in which the cotton 
wool is dissolved in zinc chloride solution and squirted through 
glass nozzles to form the filament in its first stage, the visitors were 
shown how this was dried, carbonised, pasted or fused to the 
platinum leading-in wires, flashed, and finally sealed in the bulb. 
They were then shown the processes of exhaustion, sealing, cap- 
ping, marking and packing. Since the works were first opened, 
in 1898, they have been extended no less than five times, acd their 
output is now about 5,000,000 lamps per annum. 

At the conclusion of the tour, an imaginary fire was supposed to have 
broken out, the alarm was given, and it was interesting to note how 
quickly all the employés got out of the buildings. The fitm possess a pri- 
vate fire brigade who are at present the holders of the championship 
shield given to members of the London Private Fire Brigades Associa. 
tion. On this occasion everyone had escaped from the building in 56 
seconds from the time the alarm was first given, and in 1} minutes the 
water was playing on the SD eer d fire. 

At the luncheon which followed Mr. Hirst (chairman of Robertson 
Electric Lamps, Ltd.) said he did not wish to make a political speech 
but he consigleted that a duty on imported lamps, however small, would 
prevent the market from being swamped by cheap German lamps, sold 
at a price with which English manufacturers could not compete. 
Another point was the relations which should exist between the 
employer and employé. Although at the Robertson works everything was 
done to improve the workpeople’s position, the Trade Unions did not 
appear to encourage any reciprocal feeling, and were disposed to cause 
trouble. A case in point occurred when the company started to make 
their own bulbs. Having arranged terms with the Glassworkers’ Union, 
the men subsequently demanded wages which would not allow of compe- 
tition with the foreign manufacturer, As such terms could not be given 
most of the men left, on the advice of the union, and the company pro- 
ceeded to train boys to do the work; but the men eventually left the 
union, and were now earning good wages at the price offered by the com- 

any. He mentioned this point to show that Trades Unions often gave 
бата advice, апа their polioy, if persisted in, would end in the destruc- 
tion of the industry. 


New Premises.—At the invitation of J. J. Griffin & Co., makers 
and suppliers of physical apparatus, chemicals and photographic 
materials, we inspected their new premises adjoining Kingsway. In 
the chemical department we were shown test tubes of quartz glass, 
which can be heated to a high temperature and plunged into cold 
water without fracture. Bowls and crucibles made of fused silica 
were also on view. X-ray, wireless telegraph, and static apparatus 
are kept in stock, and a special dark room is fitted up in which to 
exhibit vacuum tubes and induction coils in use. A‘ speaking ” arc 
was shown, the lamp circuit having superposed on it a telephone 
current (carrying 2 amperes), the receiver of which was attracted 
to a small phonograph reproducer placed in the next room. The 
premises contain spacious well-lighted rooms and offices, and are 
situated in a central position. 


CATALOGUES, &c. 


Colliery Power  Plants.—'The standardization of electrically. 
operated plants and apparatus for colliery purposes is evidently pro- 
ceeding apace, if the recently issued catalogue of Messrs. Clarke, 
Chapman & Co., of Gateshead-on-Tyne, can be taken as a sign of 
progress. This publication, which is of very convenient size and 
contains much informative letterpress and many illustrations, 
appears to embody very full details of the numerous mechanical 
devices required for collieries. These include steam dynamos, 
electrically driven pumps, hauling and winding gears, capstans, 


surface condensers, and water tube boilers. The publication con- 
cludes with some useful rules for the installation and use of elec- 
trically driven apparatus. 


Voltage Regulator.—Since its introduction a year or two ago the 
Tirrell Regulator, made by the British Thomson-Houston Co., has 
been referred to in connection with several important electrical 
installations. ‘The revised pamphlet (No. 200) just issued contains 
8 description of the apparatus and a number of interesting charts 
comparing the differences of pressure on circuits of variable loads 
with and without the regulator. The device is supplied for b.th 
alternating and continuous current generators. 


Accumulators.— Snowdon, Sons & Co., of Balfour House, Fins- 
bury-pavement, London, E.C., have sent us a copy of their new 
accumulator and accessories list, which contains full particulars of 
the Heinz accumulator and dry battery for portable and stationary 
use. A section is devoted to a special charging apparatus for accu- 
mulators. 


Main Switches.—Johnson & Phillips have published a list giving 
prices and description of a new pattern enclosed D.P. switch, a gas 
and water-tight switch, and an oil-break switch, which they are 
putting on the market. 


Boosters,—Circular No. 17 issued by the Chloride Electrical 
Storage Co. gives a useful explanation of the Highfield booster as 
applied to alternate-current working. | 


British Insulated Specialities.—Quite a budget of literature is to 
hand from the British Insulated & Helsby Cables. The paniphlets, 
&c., deal with the Prescot pillar, the Prescot welder, Prescot trolley 
wheels, Prezcot paper pinions, Prescot cable grips and Prescot raul 
bonds. We refer our readers to the issues of our INDUSTRIAL 
SUPPLEMENT from October last to date for general descriptions of 
these, and to the company for fuller particulars and prices. 


Cables.—Glovers latest price list deals with rubber cables and wires 
for all electrical purposes. The catalogue is of convenient pocket 
size with handy thumb index to the different sections. 


Electric Pumps. A booklet on electric pumping machinery which 
should prove very valuable to colliery managers is just to hand from 
Ernest Scott & Mountain. Supplementing a number of descriptions 
of electric pumps are several pages of technical data and tables re- 
lating to centrifugal and plunger pumps. The illustrations and 
drawings and admirably reproduced. 


Rubber Cables.—Henley’s cables are famous and Henloy's latest 
rubber-insulated cable list is a substantial production of 78 pages, 
containing complete priced tables and particulars of association and 
non-association V.I.R. cables, pure rubber-covered wires and flexible 
cords. Bell wires and jointing materials are also included. 


Imports.—The following are official values of electrical machinery, 
material and apparatus imported into this country (a) during Feb- 
ruary, 1907, and (b) during the current year from Jan. 1 to Feb. 28, 
with the increases or decreases compared with the corresponding 
periods of 1906 :— 

Electrical machinery, (a) £42,999 (decrease £21,914), (b) £80,574 (in- 
crease £36,966) ; telegraph and telephone cables, (a) £28,196 (increase 
£16,340), (b) £52,869 (increase £27,166) ; telegraph and telephone appa- 
ratus, (a) £16,646 (decrease £13,682), (^) £39,518 (decrease £10,541); 
other electrical wires and cables: rubber insulated, (a) £28,196 (increase 
£16,840), (b) £14,388 (decrease £1,705) ; with other insulations, (a) £7,108 
(decrease £3,549), (L) £17,101 (decrease £4,194); other electrical goods 
and apparatus, (a) £10,646 (decrease £13,682), (b) £90,941 (decrease 
£5,173). Total of electrical goods and apparatus, other than machinery 
and telegraph and telephone wire, (a) £103,745 (increase £177), (b) 
£214,317 (increase £5,553). 


Exports of Electrical Goods and Apparatus.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and matorial (including telegraph and telephone 
wire and materials, but not including electrica] machinery which 
is not separately specified) from March 6 to 12, with the ports of 
destination :— 

Africa— Accra, £78; Beira, £25; Cape Town, £90; Delagoa Bay, 
£22; Durban, £1,552 (including £886 telegraph instruments and 
material); Forcados, £2,527 (telegraph material); Mombasa, £120; 
Port Elizabeth, £14; Tunis, £56. Argentina—Buenos Ayres, £429 
(including £76 telegraph material); Rosario, £694. Australasia—Ade- 
laide, £3,790 (including £290 telegraph material); Auckland, £91; 
Brisbane, £186; Fremantle, £390; Invercargill, £1,794; Melbourne, 
£310; Otago, £86; Perth, £832 ; Port Swettenham, £73 ; Sydney, £436 ; 
Wellington, £591 (including £469 telegraph material). Belgium—G aent, 
£5; Ostend, £108. Rrazil—Pernambuco, £48; Rio Janeiro, £597 (in- 
cluding £410 telegraph material). China—Canton, £251; Kowloon, 
£129; Shanghai, £131. France—Boulogne, £10. Germany—Bremen, 
£20; Hamburg, £49. Holland Amsterdam, £1,028 (including £177 
telegraph material); Flushing, £10; Rotterdam, £316. Hony Kong, 


£170. India—Bombay, £614; Calcutta, £5,032 (including £235 tele- 
graph material); Karachi, E15; Madras, £345. Italy—Genoa, £210. 
Japan—Nagasaki, £1,466; Yokohama, £2,060. Malta, £51 (including 


£40 telegraph cable).  Russia—St. Petersburg, £1,110 (including 
£970 telegraph шыпы: Siam —Bangkok, £200. Straits Setilements— 
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Singapore, £794. Sireden—Stookholm, £145 (including £78 telegraph 
material). Uruguay—Monte Video, £909. . Total £29,757, against 
£60,823 in the corresponding week last year (March 7 to 13). 


According to official returns for February, 1907, the value of electrical 
goods and apparatus (other than machinery and telegraph and telephone 
wire) exported from the United Kingdom was £10,239, compared with 
£7,708 in the corresponding month of 1906 and with £3,517 for Feb- 
ruary, 1905,an increase of £2,531 compared with 1906 and of £6,722 
compared with 1905. For the two months of 1907 the total value of 
these goods was £25,197, compared with £12,545 for 1906 and with £10,901 
in 1905, showing an increase of £12,652 compared with 1906 and of 
£14,296 over 1905. The value of electrical machinery exported in Feb- 
ruary, 1907, was £61,586, compared with £55,851 in February, 1906, and 
£48,089 in February, 1905, increases of £5,735 and £13,497. The total 
value of electrical machinery for the two months ended Feb. 28, 1907, 
was £134,531, compared with £127,566 in 1906 and £120,242 in 1905, 
increases of £6,965 and £14,289 respactively. 


COMPANIES’ MEETINGS AND REPORTS. 


— — 


City of London Electric Lighting Co. (Ltd.) 


The seventeenth ordinary general meeting was held on Wednesday, 
under the presidency of Mr. J. B. BnarrRWAITE. 

The SECRETARY (Mr. A. F. Harrison) read the notice convening the 
meeting and the report of the auditors. | 

The CHAIRMAN referred feelingly to the death of Mr. George Herring 
and said it was with very great regret he stood in his place. Turning to 
the results of the past year, he said: Compared with some of the other 
London electric supply companies, we have fared very well. We have had 
only a very small reduction in our net profit — £613. Against the decrease 
in the receipts we have had an in>rease in the expenditure of £1,001, 
and inasmuch as the increase in our rent, rates and taxes was £2,508, 
that item alone accounts for the whole of the decrease and £900 more. 
I am glad to observe that shareholders in public companies, and directors 
of public companies, are becoming increasingly alive to the anomalous 
position in which they are placcd with regard to this question of rates. 
We have had a decrease in receipts from public lighting and private 
supply by meter, and miscellaneous receipts of £2,210; on the other 
hand, we have had an increase of receipts from private supply by con. 
tract and meter rentals, and so on, of £1,697, reducing the пес decrease 
to £613. Besides the increase in rates, &c., we paid £274 more for 
bankers’ interest, owing to the high Bank rate, and we had an decrease 
of £205 in Parliamentary expenses. making a total increase of £3,000 in 
expenditure. We saved in management and special charges £582, and 
in generating and distribution of electricity, although our output was 
considerably larger, we actually effected an economy or £1,549, bringing 
the net increase in expenditure to £1,001. There has been a slight re- 
duction in the average price paid for our current, entirely due to the larger 
proportion of units wnich we have sold for motive power. The increase 
in our lamp connectious for the year is about 81,000, and the total 
number of lamps applied for brings our equivalent up to 923,000. With 
regard to units sold, I think we have there also a satisfactory record for 
the year. In spite of the fact that we have lost the temporary supply 
which we were giving to the London County Council for some of their 
tramways, pending the completion of the Council's generating station at 
Greenwich, we have made up the whole of that loss and 705,000 units in 
addition, so that our own ordinary oustomers have taken nearly 2,000,000 
more units than in the previous year. This is an increase of about 10 
per cent. on the year, which is very satisfactory. 

Turning to the financial side, there is not much in the balance-sheet to 
call attention to. We have for some years past been able to get on with- 
out any fresh issue of capital, as we have been investing our depreciation 
fund in the development of the business instead of issuing fresh capital, 
with satisfactory result from every standpoint. Therefore, we have been 
steadily strenthening our financial position year by year. After making 
the various apportionments we have an available balance of £83,660, which 
is slightly less than we had a year ago. We are enabled to declare the usual 
dividend at the rate of 7 per cent. for the half-year on the ordinary shares 
(making 6 per cent. for the year) and to carry forward over £20,000. Last 
year we had to face the opposition of the London County Council and of the 
Administrative Company of London’s bill again. This year the County 
Council are again bringing forward a bill, and the Administrative 
Company have also a bill, although that is not, perbaps, in such 
an active stage of opposition to us as was the case last year. On 
the other hand, the London electricity supply companies have got 
together and are promoting a joint bill which we think deserves the 
support of London County Council and also of Parliament. The 
recent County Council elections have dislocated all the various 
things that were going on in that connection, and we are waiting 
to see whether their successors will abandon the Council's bill. 
There is already between £16,000,000 and £17,000,000 of capital invested 
in electric supply in London by the companies and the local authcritier, 
and the output is already about 150.000,000 units per annum. It would 
obviously be more economical to utilise the existing plant and mains 
rather than grant, either to a new company or to the London County 
Council, powers to come in and expend a large amount of capital which 
can only bave the effect, in the long 1un, of raising the price of electricity 
to the consumer. I think when the public grasp these facts they will see 
that in their interest Parliament should give the existing authorities 


power to co-operate so that they may work to reduce expenditure and im. 
prove the efficiency of supply. I now move the adoption of the report 
and accounts. · 

Mr. F. W. REYNOLDS seconded the motion, which was carried 
unanimously. 

Resolutions roe thè dividends recommended by the directors, 
re-electing the retiring directors and auditors and according the chairman 
and directors a hearty vote of thanks were also carried unanimously, and 
the proceedings terminated. ` 


Metropolitan Electric Supply Co. (Ltd.) 


The twentieth ordinary general meeting was held on Tuesday, under 
the presidency of Mr. W. Harrison Capes. 

The SECRETARY (Mr. E. Cunliffe Owen) haviog read the notice 
calling the meeting, 

The CHAIRMAN said: The capital expenditure, which at the end of 
1905 amounted to £1,696,007, has now reached a total of £1,802,383, 
being an increase during the year of £106,376. This expenditare 
appears at first sight to be somewhat large, but it must be remem. 
bered that we are at present engaged in changing the whole of our 
Paddington area from high tension to low tension, and we are 
satisfied that the saving which is effected by the abolition of house 
transformers justifies this expenditure. I am pleased to be able to 
state that the work of conversion із now in a fair way of being 
completed, and that our capital expenditure during the present 
year will be substantially less. Towards meeting this expenditure a 
certain amount of money has been realised through the sale of securities 
representing the repayment of capital which formerly was invested in our 
Marylebone business. We have only sold securities which yielded usa 
profit, and as the present time is very bad for realising anything, we have 
found it desirable to borrow the balance of our requirements from our 
bankers. During the year the gross revenue was £176,000, as against 
£269,000 last year, or a decrease of £93,000. Last year the working 
expenses amounted to £109,000, this year to £83,000, a decrease 
of £26,000. Deducting £83,000 from £176,000 leaves а sum of 
£93,000 as representing gross profit. To this must bs added £14,000, 
balance brought forward, and other receipts make a total of £107,000. 
From this we propose to put £20,000 to the depreciation and reserve 
fund, leaving £87,000. After deducting debenture interest, dividend 
on preference sbares, and interest on loans there remains £46,000, and 
to this we propose to add £35,000 out of the special fund for equalis. 
ing dividends, tbe amount at our disposal for dividend being £81,090. 
From this sum you bave already received as interim dividend in August 
last £40,000, leaving £11,000 for present disposal, and the Direstors 
recommend a further distribution from this sum at the same rai? as the 
interim dividend, making 8 per cent. for the year, leaving £900 to be 
carried forward. The number of lamps put on in 1906 was 71,900, а 
larger number than has been added in any previous year, and this s 
factory increase still continues. Although the sale of current last 
year was not satisfactory the Directors believe the receipts will again 
resume the'r normal progress, and they expect in tima to get ini 
the business equivalent to the loss of Marylebone, and at a rela 
tively small amount of additional works cost. ütlemen, ү 
will remember that on a previous occasion I explained to you t F 
part of our claim at the Marylebone arbitration was for e 0 
interest on & large amount of plant that would be idle at Willes E 
and that it would be four or five years before this machinery re 
all again be fully employed. We advised that a special sum i | 
set aside out of the award to equalise the dividend, if necessary, 1 
these years. It would have been quite open to you to have а а 
money in the form of a lump sum as a bonus two years ago, bu 4 
agreed with us it would be better to use this in the way sugg т Р 
not to frighten timid investors by a sudden drop to a small di s 
The time has now arrived to carry out this intention, and we ес 
that you should use £35,000 of the money set aside for this lai 
Last year the Company, in conjunction with other London ар 
was put to great expense in maintaining their position against the drum 
County Council. In this they were successful, but a bill 1 up 
powers has been again introduced this session which is being 


. earefully considered by the London companies. This Company, jointly 


with the other electric companies in London, are themselves promoting 
bill which, if successfal, will enable the companies to link up шег грне 
When the Act of 1882 was passed, under which the companies on reif 
concessions, the lineson which electricity supply would evolute were id 
unforeseen. In the 1882 Act it was specially enacted that the 1 
should not associate together. The result of this has been : perflao H 
company has to work as an isolated unit, whereas if пе of 
power of one station had been allowed to supplement we efi аа 
his neighbour, far greater economy and efficiency of впрр!у Гн 1 
been obtained. The object of the present bill is, amonen t сые 
remove this disability. It this were done, noi only wo ald lead inci- 
London to have a cheap bulk supply immediately, but it wo Ea ler cie 
dentally to the generation of current being concentrated 5 1158 
venient points, and thus enable any central authority at а ta f 
thought desirable, to acquire a generation system adapted in ех ng down 
for the best and most economical supply in London. 


in П our 
I wish to state how much the Directors have been ! шо a Com: 
officials for the cordial way they have worked in > егш d especially 


pany &nd helped to reduce the working expenses ; 
like to mention the valuable services of Mr. а our chief 
manager, Mr, Cunliffe Owen, our аге агу; ANE Mr. ne e nts and the 
engineer. I now move the adoption of the report and acco 
declaration of the dividends as recommended. 

Sir JAMES PENDER, Bart., seconded the motion. 


wA CUR vui oo MÀ 
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Col. OTTLEY PERRY said he saw in the revenue account that the 
total number of units supplied by the Company in the past year were 
about 104 millions. He supposed that in that quantity was included 
their bulk supply to Uxbridge and Acton. He suggested that in 
future reports it would be advantageous to mention the number of 
units supplied in bulk in comparison with the household supply. With 
reference to the Bills promoted by themselves and their neighbours, he 
thought another point might be noted. He believed it was a fact that 
the Underground Electric Railways of London obtained by some means 
power of supplying electricity in bulk to the London County Coun- 
cil. If he were right in that, he thought it was exceedingly unfair, 
and hitherto they had not been iu the habit of regarding railway com- 
panies as direct competitors with themselves. With respect to the 
Metropolitan Railway Company, he knew that in some cases they also 
supplied electricity in bulk in the area of their system. It might be 
said that the company were not in a position just now to supply 
electricity where the railway companies were supplying it, but he sug- 
gested that the strongest opposition should be offered in the event of 
similar proceedings on the part of other railway companies. The fact 
that the Metropolitan Railway Co. were now supplying electricity in bulk 
in a particular district would seriously affect the area in which their own 
Company had obtained new powers, for by reason of their extension to 
Uxbridge and other parts of that district the Metropolitan Railway Co. 
would be able to supply electricity in balk in many other places 
beyond the particular district which they already supplied. He 
understood that at the beginning of the past year their Company 
were supplying about 600,000 lamps, and that the 77,500 lamps referred 
to represented the increase during the year. 

The CHAIRMAN : I may say that we are perfectly ready to supply апу 
railway company or anyone in our neighbourhood of London with any 
amount of power that they want. 

The motion was then carried unanimously. Motions re-electing the 
retiring directors and auditors, and approving the bill to be submitted to 
Parliament by the London companies, were then carried unanimously, 
and a cordial vote of thanks to the chairman, directors and staff ter- 
minated the proceedings. | 


7 


County of London Electric Supply Co. (Ltd.) 


The thirteenth ordinary general meeting was held on Monday, under 
the presidency of Mr. J. B. BRAITHWAITE. | : 

Тһе SECRETARY (Мг. Н. B. Renwick) having read the notice of the 
meeting, and the auditor's report having been read, 

The CHAIRMAN said: In presenting our annual report I may turn 
first to the balance-sheet, where you will see there is a change in the 
capital account, as we have issued during the year £100,000 6 per cent. 
cumulative preference shares. As to expenditure, we last year spent on 
mains only £31,725, compared with much larger amounts in previous 
years. On plant and machinery we spent £67,813, which also compares 
with much larger sums in previous years, and our engineer estimates 
that the current year will show a farther reduction; so that any rapid 
increage in our capital expenditure is becoming less necessary every 
year. The iücrease in the amount of our investments in associated 
companies from $121,563 to £185,287 is entirely due to farther expendi- 
ture in oonneotihri with our Coatbridge undertaking, which is becoming 


quite a little power supply station. As to the revenue account, we. 


are in a very satisfactory position compared with some of the 
other London companies, as we show a substantial increase in our 
gross revenue, This increase amounts to £10,200, or over 7 per cent., 
which I think speaks well for the growth of our business and for 
the energy with which it is pushed. Receipts from sale of current 
amounted to £142,344, against £188,354 last year, and the total revenue 
from all sources was £156,219, against £146,014. Generation costs also 
show a satisfactory record, for although we sold during the past year 
25 per cent. more ourrent than in the year before, generating expenses 
were only elightly increased. As a matter of fact, we have actually 
succeeded in dec easing our works costs for generation and distribution 
by 16 per cent, compared with the figures for 1905, which I think you 
will agree reflects very great credit on our engineering and electrical 
staff. There is an improvement of 14 per cent. on the efficiency of our 
distribution—that is to say, it has only taken 27 per cent. of our 
current generated to deliver it to consumers’ terminals, whereas last 
year the figures were 284 per cent. Compared with last year the 
price for current has fallen 14 per cent., which is explained by the 
fact that the units sold for power were 43:9 per cent. of the total, 
against 37 per cent. last year, so that we are selling nearly half 
our current for power, which improves our load factor and increases the 
economy of our generating work. Coming to the question of horee-power, 
at the end of 1900 the total was 1,770 п.р. from our maine, and to-day 
we supply 12,685 f. ., which represents an increase of 2, 753 н.р. on 
last year's figures, largely made up of small motors, We have increased 
our customers by 1,774 during the year, which shows the activity of our 
canvassers and of our secretarial staff in obtaining additional con- 
sumers. This, I think, disposes of statements that we hear made that 
the London electric supply companies have no push or enterprise and 
that unless they are goaded from outside they wait for business to come 
along. ‘This is far from being the case, as is proved by our having 11,287 
customers on our books. A large amount of the business we obtain is got 
in face of keen competition—the competition of the gas engine, producer 
gas, suction gas, oil engine. steam engine, &co. I may, perhaps, say that 
10. years ago our net revenue from the London stations was £4,686, in 
1906 it was 294,830; the profit was £1,145, and is now £105,800 ; con- 
sumers were 144 and are now 11,287; unite sold. 104, 640, now 10,755,124 ; 
lamps applied for in 1896, 17,929; 1906, 895,181. This shows rapid 
progress, a remark which applies to our associated companies. The 


Bournemouth & Poole Company are doing well, and the Scottish Co. 
are making satisfactory strides. The current year, so far as it has gone, 
shows our progress has continued in a satisfactory way. 

Now, as to the disposition of our profits. Some of this has gone in in- 
creased rates and taxes, this increase representing the difference between 
£6,525 for the year 1905 and £9,643 in 1906, and yet we have no voice in 
the control of the expenditure of these largesums. This leaves us with a 
carry forward of net revenue of £94,930, compared with £91,796 last 

ear, or £2,500 better, the difference between this sum and £10,200 
having disappeared in paying increased rates and taxes and rents, in 
slightly increased generating expenses, and in the amount written off 
legal and general suspense accounts (£2,656. 10s.). We have nearly 
£4,000 more to pay for preference dividend, and the high Bank rate has 
necessitated an increased payment for interest of £1,400. The total result 
is that, after placing £16,000 from revenue to reserve for depreciation 
and paying the same dividend as last year, we are able to increase our 
earry forward by £750. We received £20,000 in premiums from the 
issue of preference shares, and this has been dealt with by writing a con- 
siderable sum off our preliminary expenses account. We have trans- 
ferred £5,000 to reserve for depreciation, and carry £4,000 forward to 
next year. We have taken £6,188 off preliminary expenses, and have 
written £4,623 off the costs of opposing the Administrative Co.'s bill. 

With regard to opponton to the London companies in Parliament, 
our old friend the Administrative Co. is coming forward again this year 
with a modified proposal, but the London County Council elections may 
probably lead to the abandonment of the County Council's bill. The 
London supply companies have joined together in promoting a bill to 
enable them to give bulk supply if required, but we believe the probability 
of tbe demand for this bulk supply has been greatly exaggerated. I now 
move the adoption of the report and accounts. i 

Mr. F. W. REYNOLDS seconded the resolution, which, after a brief 
discussion, was carried . ; A | 

А resolution approving the dividends was then carried unanimously, 
and the retiring directors and auditor having been re-elected, a vote of 
thanks to the chairman, directors, chief engineer, secretary and staff of 
the company for their services during the past year was proposed by Mr. 
Makins and seconded by Mr. Clark, and was carried unanimously, and 
the proceedings terminated. | zn 


APRICAN TRANS-CONTINENTAL TELEGRAPH OO. (LTD.)— The directors’ 
report for the period from May, 1898, to March 81, states that until the 
lamented death of Mr. Rhodes in March, 1902, the direction of the com- 
pany was largely under his personal guidance. The expenditure on con- 
struction and general purposes from the incorporation of the company 
amounts to upwards of £800,000. An agreement was made with the 
British South Africa Co. in July, 1898, for that company to work the 
telegraph system. Although originally made for three years, the working 
arrangement has been continued and in substance is stillin force. Since 
the conception of the company as a trans-continental line, conditions 
have considerably changed ; transmission rates have been reduced from 
8s. 11d. per word in 1892 to 2s. 6d. per word at present, making the rais- 
ing of further capital for completing construction a matter of great 
difficulty, even if it be expedient. Telegraph lines are being gradually 
brought down Egypt and the north, and in time, no doubt, gaps now exist- 
ing will be filled and a through line established, when it may be possible 
to secure a share of through traffic. Further connections with coast 
towns, such as Mombassa and Dar-es-Salam, and the gradual development 
of the whole of Central Africa will add to local traffio and provide addi- 
tional sources of revenue; but a long time must elapse before it can be 
hoped to make the line self-supporting or profit-earning. Since the death 
of Mr. Rhodes, the directors have considered various schemes, hoping to 
secure the complete fulfilment of Mr. Rhodes’ aspirations, and they are 
not without hope that this ending may yet be attained. The directors 
recommend that the existing arrangement with the British South Africa 
Co., modified as may from time to time be deemed advisable, be continued. 
Meanwhile the directors will endeavour to link up the system with coastal 
lines, particularly Mombassa-Wadilai and the contemplated German line 
from Dar-es-Salam. The total length of line constructed is now 1,584 
miles, thus: Trunk line Umtali to Udjidji, 1,389 miles; branch line to 
Fort Jameson; 128 miles, and branch line to Chiromo 67 miles. The 
construction of the line has been accomplished in the face of great 
natural difficulties presented by the diversified physical characteristics of 
the country traversed, which includes low-lying marsh lands, swamps, 
dense forests and jungle and mountainous regions intersected with deep 
and wide ravines. To these physical obstacles were added the difficulty 
of procuring and maintaining transport in a sparsely populated country ; 
varied and trying climatic conditions, &c. In anticipation of the time 
when it may be possible to join up the line with the Soudanese telegraph 
system, the consent of the British Government to the passage of the line 
through British East Africa has been obtained. 

ALLEY & MACLELLAN (LTD.)— The report for 1906 states that the profit 
is £15,976. -After paying preference dividends and providing for depre- 
ciation, reserve, &c., a dividend at the rate of 6 per cent. on the ordinary 
shares (less tax) is reoommended. 

BATH ELECTRIC TRAMWAYS (LTD.)—At the meeting on Tuesday Bir 
Jas. Sivewright, K.C.M.G., said that £10,800 had been expended on 
capital account for additional plant, &c., including £8,000 on motor cars. 
The service of motor cars had proved an undoubted success, acting as 
powerful feeders to their tramway system, especially in the spring and 
summer. The gross revenue was about £7,000 in excess of the 1905 
figure, but their operating expenses had gone up considerably. In 1004 
the percentage of expenses was 0012 per cent., in 1905 it fell to 61°88, 
but in-1906 it again rose to 65:14. А dividend at the rate of 5 per cent: - 
(the same as last year) on the preferred ordinary shares was approved. | 
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BRITISH ENGINE, BOILER & ELECTRICAL INSURANCE CO. (LTD.)—At 
the meeting on Friday Mr. M. Longridge said that amongst electrical 
machines the claims for damage had again been very numerous, One 
in every eight of the machines in had broken down within the 
year, and there was reason to believe that the proportion of failures 
amonget machines which were not insured and regularly inspected was 
still greater. Those breakdowns were due in a large measure to deteriora- 
tion and consequently frequent burning out of insulating materials. .A 
dividend of 3s. per share (with a special bonus of 28. per share) was de- 
clared, £6,000 was added to reserve, £500 was written off for depreciation 
of furniture and instruments, and a balance of £2,524. 12s. lld. was 
carried f rward. 


BRITISH INSULATED & HELSBY CABLES (LTD.)—The directors’ 
report for the year ended Dec. 31, 1906, states that the profit was 
£197,112. 16s. 11d., making, with the balance forward, £10,439. 7s. 6d.— 
£207,552. 4s. 5d. After deducting £137,920. 4s. 2d. for interest, depre. 
ciation, interim dividends, &c., leaving £69,682. 3s. 8d. available for divi- 
dend. The directors recommend a further dividend of 4 per cent. on the 
ordinary shares (making 8 per cent. for 1896) and a bonus of 2 per cent. 
£36,718. 9з. 3d. is carried forward. During the past year the volume of 
trade has been considerably more than in the previous year, and the 
directors consider the results satisfactory. During the year only such 
additions have been made to the plant and machinery at the company's 
various works as bave facilitated business and conduced to expansion 
where possible. The item patents and goodwill account has received 
special consideration from the directors, the result being that this has 
been reduced by £96,672. 11s. 2d., £70,000 being taken from reserve and 
the balance of £26,672. 11s. 2d. from profit and loss. 


BOURNEMOUTH & POOLE ELECTRICITY SUPPLY CO. (LTD.)--The 
capital expended during 1906 amounted to £26,680. 58. 5d., making the 
total to Dec. 31 £390,168. 3s. 9d. After deducting generation and distri- 
bution costs, rent, rates, taxes, wages, director’s feos, general establish- 
ment and other charges and proportion of salaries the balance is 
£30,170. 158. 4d., or with £1,706. Os. 5d. from 1905, £81,876. 15s. 9d. 
Interest, interim dividends, redemption funds, reserves, &c., absorbed 
£19,276. 7s. 8d., leaving £12,600. 8s. 1d. The directors recommend 
final dividends on) tbe preference shares, and a final ordinary dividend at 
the rate of 9 per cent, (less tax), making 7 per cent. for the year. The 
total applications at Dec. 31 amounted to the equivalent of 161,711 8 e. p, 
lamps, an inorease of 18,595 for the year. The total units sold was 
2,609,497, an increase of 604,472 units. | 

The Richmond (Surrey) Electric Light & Power Co., in which this oom- 
pany is interested, continues to make satisfactory progress, a dividend of 
7 per cent. having been declared on the ordinary shares for the year 1906. 


DIRECT SPANISH TELEGRAPH CO. (LTD.)--The directors’ report for the 
year to Dec. 31, shows, after providing for interest on and redemption of 
debentures, and crediting reserve with the usual £5,000, a balance to 
credit of revenue of £8,853. 3s. 8d., whioh, with £1,733. Os. 4d. trans- 
ferred from reserve, enables the directors to recommend the dividend of 
10 per cent. on the preference and a dividend of 4 per cent. (tax free) on 
the ordinary shares for 1906. Half this dividend was distributed as 
interim in respect of the half-year to June 80 last. Traffic receipts for 
1906 amount to £31,135. 13s. 9d., and working expenses to £13,456. 158. 3d. 
The fault which interfered with the working of the Bilbao cable, was re- 
moved and communication restored by the Eastern Telegraph Co.'s c.a. 
* Norse," on Jan. 7, 1906, the interruption having lasted two days. On 
Aug. 13 the Bilbao cable was again interrupted and the repair was effected 
by the Eastern Co.'s с.в. *' Sentinel,” and communication finally restored 
on Sept. 4, after having extracted a fault which existed in the line. The 
cost of these repairs (£4,724. 18. 8d.) has been charged to revenue. 


EDWARDS AIR PUMP SYND. (LTD.) —M:. C. W. Milne, who presided at the 
mecting on Tuesday, said that the dividend was the same aa last year (20 
per cent.) and their royalty inoome was again over the £10,000 mark, not- 
withstanding the faot that extenaions and developments of plant by Cor- 
porations and eleotric lighting companies had been much restricted. 
An arrangement which was likely to be very largely adopted in the near 
future was the combination of the Edwards pump with the Contrafio 
condenser. 

HART ACCUMULATOR OO. (LTD.)—At the meeting on 6th inst. the 
chairman (Mr. G. W. Kidd) moved the adoption of the directors’ report 
and accounts for the year ended Dec. 81. The report stated that the 
profit for the year was £7,915. 17s. 11d., added to the balance forward, 
£7,021, 12s. 11d. Deduoting the preference dividend (£418. 16s. 7d.), 
the balance was £14,518. lás. 3d., and the directors recommended a 
dividend of 123 per cent. on the ordinary shares, absorbing £5,000. 
After placing £1,500 to reserve £8,018. 14s. 3d. is carried forward. 

The chairman congratulated the shareholdere on a very successful 
year, in spite of keen competition and abnormally high markets for raw 
material. Improvements were gradually going forward in storage battery 
design, and considerable expenditure was involved in the never-ceasing 
experiments which were carried out by their expert ataff. During the 
past year practically all the shops had been transferred to the new works, 
and the latter were now in full swing. The advantage of increased space 
and accommodation and other facilities were greatly appreeiated. 


ISLE OF WIGHT ELECTRIC LIGHT & POWER CO. (LTD.)—The direc- 
tors’ report states that а; Ventnor and Bonchurch the equivalent of 
19,577 8 c.p. lamps are connected (against 18,853 8 c.p. in 1905), at 
Sandown aud Shanklin 16,918 8 c.p. (against 14,839), at Newport and 
Cowes 29,219 8 ер. (against 24,790 8 c. p.), and at Ryde and St. Helens 
16,207 & c.p. (against 13,762), making 61,921 8 с.р. lamps connected, 
against 71,744 8 c.p. in 1905. The profit on the year totals £9,715. 15s. 9d. 
After paying debenture interest and preference dividend, a dividend at 
the rate of 1j per cent, is recommended on the ordimary shares. 


LIVERPOOL DISTRICT LIGHTING CO. (LTD.) During 1906 341,595 
units of electricity were sold, against 281,057 in 1905. A large number 
of buildings are being erected in the neighbourhood, and as provision is 
made for electric lighting in nearly every instancc several new distributing 
mains have been laid and existing mains have been extended. A new set 
of plant, capable of supplying about 6,0008 c.p. lamps, has been installed 
at Waterloo. The gross profit for 1906 was £3,537. 16s. 3d., which, with 


4457. 108. 8d. brought forward, makes £3,995. 6з. 6d. Deduoting interim 


dividend, there remains £2,712. 16s. 11d., and it is proposed to declare a 
dividend at the rate of 5 per cent. (leas tax) for the half-year ended 
Dec. 81, making 5 per cent. for the year. The total capital expsnditure 
is nearly £62,003. It is necessary to raise £5,000 fresh capital, which the 
directors invite the shareholders to subscribe. At the meeting on Wednes. 
day the report and accounts were adopted. 


VICKERS, SONS & MAXIM (LTD.)—The directors report that the 
results of last year’s working (both in home and foreign business) has 
been satisfactory, the latter having continued to show the development 
mentioned in the last report. The payment of a dividend at the same 
rate as last year (3s. per share or 15 per cent. on the ordinary shares) is 
recommended, after writing £250,000 off goodwill and patent rights, and 
£218,801 is carried forward. Sums have also been provided out of profits 
towards the rebuilding of the company’s offices at Sheffield and Barrow- 
n Furness. The prospects for 1907 are satisfactory. 


WORCESTER ELECTRIC TRACTION СО. (LTD.)—At the meeting on 
Monday Mr. H. S. Day said the sum carried forward was considerably 
less than in 1905, but there had been a greater expenditure in the main - 
tenance of the lines. There was a drop of E100 in the profits but there 
was a saving in administration expenses of nearly £200. An ordinary 
dividend of 5 per cent. was declared. 


NEW COMPARIES. 
— — 

BECK PLAME LAMP (LTD.) (92,387.) — Reg. March 5, capital £20,000 
in £1 shares (2,000 deferred), to &cquire the benefit of an agreement made 
between the Deutsche Beck-Bogenlampen Gesellschaft (vendors) and 
A. M. Billington whereby the latter acquired for £500 the exclusive option 
to purchase certain patents and rights for the U.K. and all British 
colonies and dependencies (except Canada), the purchase price for such 
patents and rights being (at the purchaser's option) (4) £5,000 in cash 
and fally-paid ordinary shares to the amount of 20 per cent. of the 
nominal capital, or (b) £7,000 in cash and fally-paid shares to the amount 
of 15 per cent. of such nominal capital, the said £500 being in either case 
accepted by the vendors as on acoount of the sum to be paid in cash. The 
purchaser is also (in the event of the ordinary share capital of the com. 
pany being increased to a sum not exceeding £50,000, to procure the 
allotment or transfer to the vendors of 20 per cent. of such increase. 
First directors, A. M. Billington, J. Hetherington and F. Chamier. 


PYRENEES SYND. (LTD.) (92,449.)—Reg. March 8, capital £15,000 in 
£1 shares, to acquire concessions, licences or orders granted by, and to 
enter into contracts with, the Governments of Spain and France, or any 
local authorities in the said countries, for the construction and mainten- 
ance of railways, tramways or electrical installations, £c., aud to carry on 
the business of railway aud tramway proprietors, suppliers of electricity, 
electrical engineers, &c. First directors, J. Chapman, T. H. Hilken and 
A. Edmonds. 


CITY NOTES. 


MEMORANDA (March 14),—Bank rate 5 per cent. (since Jan. 17, 1907): 
Price of silver 31 ?; —31,,d. per os. Consols 841—851 for money, 854 —85i 
for account; 24 per cent. annuities 881—833. Gonsols Pay Day, 
April 4; Stocks and Shares Continuation Days, March 25 and April); 
Ticket Days, March 26 and April 10; Pay Day, March 27; Mining 
Share Carry-over Day, March 22. 


ARON ELECTRICITY METER (LTD.)—The transfer books and register 
of members will be closed from 22nd to 30th inst. inclusive. 


CANADIAN GENERAL ELECTRIC C0. —The quarterly dividend of 24 per 
cent. (payable April 1) has been declared. 

KALGOORLIE ELEOTRIO POWER & LIGHTING CORPN. (LTD.)—At as 
extraordinary meeting last week it was decided to wind up the ош 101 
voluntarily for reconstruction purposes. Mr. H. J. Dixon was appo 
liquidator. t 

SOUTH WALES ELECTRICAL DISTRIBUTION CO.—In reference to mar, 
statements concerning this company, the South Wales Daily Pus 
states that the present position is as follows: It having wen are 
impossible to obtain the necessary capital, the debenture 20 Br and 
carrying on negotiations with a view to the disposal of the Bri dmm 
Neath stations to the local authorities, and to the creation lli is ene 
companies consisting chiefly of the company’s principal co petu 
tomers for the working of the Treforest and Cwmbran вос зае E: being 
There is at the moment some real prospect of these negotiatio 
carried to a successful issue. ittee have 

&TOCK EXCHANGE NOTICES.—The Stock Exchange oni о. 
granted quotations to a further issue of 7,500 £10 fally-pai jum Ele- 
cumulative second preference shares of the Bournemouth d cent. fitit 
tricity Supply Co. (Ltd.), a further issue of £25,000 4 ре Co, (144.), 
debenture stock of the Brisbane Electric Tramways Investment ү 
a further issue of 4,292 £5 fully-paid shares of the City of e debenture 
Tramways Co. (1904) (Ltd.), £100,000 5 per cent. first morigi comntative 
stock of Ferranti Limited, wad 15,000 £5 (£3 paid) 6 per cent 
second preference shares of the L'osarto Electric Cv. (Ltd. 
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.  ELEOTRIO TRAMWAY AND RAILWAY TRAFFIO RECEIPTS, 
— ———— — 


Line. 


Aberdeen Corporation ..... 
ines 9099009000007 99a 091 000 99009 
Ashton-under Lyne Corp... 
Baker Bt & Waterloo ÈY.. 
Barnsley 000006000 000 006000 00 o«- 
. 


Barro 
Bath Hieetrie Trams, Lad 
Birkenhead Corporation .. 


SEES 
С 


pevoapont Trams. 
Dover Pee ses ees nés 
Dublin . 
Dablin United... 9999900400099 coe 
Dudley Stourbridge ...... 


Mast Ham —— 


ead ts: 
Glasgow Corporation. 
— — 
Gloucester ЭА 
Gravesend—Northfless...... 
Gt. Northern & Olty ВІу.... 
Gt. Northern, Piccadilly, &c. 
& Port à as 


Blartlepoo. 

H Kong sev *e9080580090 А11 
Hauddersfieli, 9990000000000000c* 
Hull 00002000002 
Ilford Dist. Coun...........-. 


\ Окевќор Dist, Council .,,... 
Ipswich 


Umarn 
Kirkcaldy Corporation 
Lararkshire Trams Co. 
Lancashir ; United bar euis 


L Corpora Р 
Leith Corporation. 
Lincoln Corpo:a‘ion ........ 


Liverpool Overhead Bly. ... 
s Terpol Corp Salons PN 


Lordon United **960000900000* 
Haldgtong Corpore dan an 
orpora бө: 
ыу Байжау.............. 
Metropolitan Dist. Railway 
Metropolitan Elec. Trams. 
Middleton 202006 000000000 0010000 
Nelson Corporation.....,... 
Newosstle-on-Tyne Corp.. 
неон (Mon.) **69e0000o900g. 
Northampton ration. 
Oldham, Ashton & Hyde... 
Oldbam Corporation......... 
Perth (N. B.) Corporation 
e A.) Elec. Trams 
et *999909eo»2090900280« 
Pontypridd Distriot Coun. 
Portsmouth Corporation... 
Potteries 


909006206806 10000000000000: 


Botherham Corporation 
рош а ооосоооозоогоосооооовео-. 

о: poration ......... 
Sheerness 


54930020000050050000000. 


Sheffield Corporation ...... 


Southend Corporation Dou 


(a) These com parisons are with the oor 


5 
RECEIPTS. Week 8 106, AGGREGATE. 
ended. 3 (a) Fo. of Inc. or 
Week Ine, AGGREGATE. kal Amount. | ) 
ended. uid — & & | | 
(a) No. of Inc. or Southport Tramways . . March 1 25| - 40 8 1.667 76 
ез| Amount. | Dec. (a) South Motropolles #0000 09- a 1 630 oe | 8 5,106 | eee 
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The case ot the Audenshaw Distriet Council v. the Man- 
chester Corporation, reported in our last issue, is a curious 
instance of.the value set upon an agreement by some munici- 
pal bodies when the carrying out of the contract happens to 
be inconvenient. In 1900 the Audenshaw Council transferred. 
their Provisional Order to the Manchester Corporation, in the 
days when Mr. HIGGINBOTTOM, chairman of the Electricity 
committee at Manchester, had many ambitious schemes in 


Possibly the 
Municipal Reformers have come into power. Whatever may be. 
the cause, the fact appeara that. Manchester is no longer so 
ambitious ; so much is this the case that the. Corporation have 
refused to garry out the contract because the maximum esti- 
mated revenue would be. only -£200 and the capital expendi- 
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the agreement struck the Vice-Chancellor of Lancaster as dis- 
tinctly novel, but it did not prevent a judgment adverse to the 
Manchester Corporation. Certainly the -Audenshaw Council 
are to be congratulated upon getting another Council to carry 
out for them a losing business. MEE. | 

AT the inquiry held by the City Coroner into a recent fire in 
the City an important statement was made by the divisional 
officer of the London Fire Brigade at Euston. In reply to a 
question, he made the statement that the number. of fires 
had increased from 20 per annum five years ago to over 
150 last year, and that this was due to the increase in electric 
lighting. He also recommended that all electric wires should 
be enclosed in metal tubes, and this recommendation was also 
made by the jury in giving their verdict. - It is difficult to 
foilow the reasoning by which an increase of 650 per cent. in 
the number of fires is attributed to electrical causes, when it is 
remembered that supposed electrical fires have very generally 
been proved to be due to other causes. Of course, the electric 
circuit enjoys popularity as a mythical originator of fires 
and gives suitable headings for the daily press, süch as 
“Electric Light Dangers,” but it is not easy to see why 
the increase in fires should be attributed to the increaso 
in electric lighting any more than to the increase in 
population, or some other cause, without very definite proof. 
As to the advicability of encasing electric light wires in 
metallic tubes, electrical engineers are not altogether agreeil 
upon this point, and thero is also great divergence of opinion 
whether it is better to bond the tubes together and earth 
them as a rule, or whether to leave them as far as possible 
insulated. There is no doubt, however, that careful inspection 
should be made by the supply authorities whilst the process 
of wiring is being carried out. So many alterations are made 
by consumers after the original installation has been cont- 
pleted that it would be advisable for a wiring inspector to 
make a periodical visit, and if an insulation test was made at 
the same time, a report could be sent drawing the consumer's 
attention to any points requiring attention. 

— 

p tothe present time the N owcastle-on-Tyne Electric Supply 


Co. has been the most successful company in carrying out a bulk 
supply of electrical energy. At the annual meeting held last 
week, the Chairman announced that 16,700 н.р. had been con- 
‘nected to the mains during tho year, making a totai of 
70,000 H.P. The total revenue for the year was £176,810, of 
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which only about one-fifth was received from lighting consumers, 
so that the output is mainly for power. It is impossible to 
give the actual revenue per unit sold, as in a number of 
cases no meters are used; but, notwithstanding the large 
amount of energy sold at less than Id. per unit, the profit 
amounted to £85,747 and the ordinary shares received a 
dividend of 8 per cent. Shareholders in the other large power 
companies must regard with envy such favourable returns, but 
there seems no reason why a progressive policy should not 
meet with success elsewhere. The Newcastle-on-Tyne Supply 
Company have pushed out their feeders in all directions, and 
will soon reach even as far south as Middlesbrough ; in fact, pro- 
posals have been made by the company for supplying in bulk 
both the Middlesbrough and Darlington municipal authori- 
ties. They have already surrounded Sunderland and South 
Shields with their mains, and their energetic tactics have 
caused great concern to municipal electricity undertakers in the 
North-East. It is obvious that as these latter have to supply a 
large proportion of their units for lighting purposes they are 
to some extent handicapped, but the losses occasioned by long- 
distance transmission and conversion should enable them to 
compete successfully, at any rate within their own boundaries. 
The results so far obtained, however, by the Newcastle Supply 
Company have been the result of excellent commercial manage- 
ment, and should certainly serve as an example to the other 
bulk supply undertakings, though it must be admitted that 
the Newcastle district is exceptionally favourable from the 
power point of view. 


QUESTIONS asked in the House of Commons indicate a 
general dissatisfaction with the composition of the Committee 
appointed to inquire into the work carried on at the National 
Physical Laboratory, but there does not seem to be any incli- 
nation to modify the Committee iu any way. Indeed, we 
have reason to believe that the Committee is already at work 
taking evidence. In response to a question in the House the 
other day, a return was given of the income of the National 
Physical Laboratory, and among the items for last year there 
appears a sum of £5,796. 7s. 6d. for “ work done." It would 
be interesting to know how this sum is made up, and whether 
any large proportion is on account of ordinary standardising 
work, such as the standardising of barometers, thermometers, 
&c., or whether it is considerably derived from work of the 
nature to which exception is taken. 

— 

THE report presented this week at the meeting of the 
British Insulated & Helsby Cables (Ltd.) shows a very satisfac- 
tory year's trading, especially when account is taken of the 
general depression in the electrical industry. The profit was 
£197,112, or £63,200 more than in the previous year, and the 
ordinary shareholders receive a dividend of 8 per cent. and a 
bonus of 2 per cent. The chairman drew attention to the fact 
that the advance in prices of raw materials did not affect their 
profits one way or another, as their policy was simply to buy 
materials according to the orders booked, and consequently 
they were independent of fluctuations in price. The company 
have considerably extended their business by manufacturing 
numerous articles, such as rail bonds, golf balls, &c., which can 
be dealt with by their existing sales departments, These 


additional manufactures are being carefully watched, and the 
whole business of the company seems to be in a very flourish- 
ing condition. This happy position of affairs is no doubt due 
to sound business methods and to prudence and foresight on 
the part of the directors. 


ED Deere — 


Memorial to Alexander Graham Bell.—It is proposed to 
erect a national memorial at Brantford, Ontario, in honour 
of Alexander Graham Bell, who invented the telephone when 
living in that city. A request for a Federal grant has been 
favourably received, 

Wireless Telegraphy Notes.—According to the Scotsman a 
Lloyd’s wireless telegraphy station is to be erected at Peter. 
head. A site has been selected on the south point of Keith 
Inch, Peterhead, where an aerial 160 ft. high will be erected. 
The position of the station will be distinctly advantageous for 
shipping. 

Personal.— Professor M. E. Sadler, of Manchester University, 
has been offered the presidency of the University of Toronto, 
but has decided to continue his work in England. 


Dr. Н. T. Barnes, assistant professor of physics at McGill 
University, Montreal, has been appointed successor to Prof. 
E Rutherford, F.R.S. | 


The Faraday Society.—At the meeting on Tuesday, 19th 
inst., the following nominations for the president and council 
were announced: President, Dr. Ludwig Mond, F. R. S. Vice. 
PresiJents, R. A. Hadfield, Prof. W. Hittorf, Sir William 
Huggins, O.M., F. R. S., Prof. A. K. Huntingdon, Sir William 
Perkin, F. R. S., Prof. A. Schuster. F.R.S., and Prof. J. J. 
Thoms n, F. R. S. Treasurer, Dr. F. M. Perkin. Council, 
G. T. Beilby, F. R. S, A. C. Claudet, S. Z. de Ferranti, F. W. 
Harbord, Dr. R. S. Hutton, Dr. T. M. Lowry, W. M. Morrison, 
J. Swinburne, F. R. S., N. T. M. Wilsmore and Prof. E. Wilson. 


Electrical Progress in the United States in 1906.— The new 
large prime-movers ordered during the past year were prin- 
cipally steam turbines; a dozen 8,000 kw. Curtis sets were 
under construction. Small turbine units in sizes of 15 kv. 
and upwards are also becoming popular. A number of 7,500kw. 
transformers have been constructed by the Geneéfal Electric 
Co., these being Ње largest in use. The use of higher pressures 
has necessitated the improvement of transformer insulation, 
one method being by enclosing the transformers in air-tight 
cases, and admitting air at high pressure above the oil. 


Electrical Equipment of an Hotel. — The Moserboden Hotel, 
in the Kapruner has just fitted up a complete electrical 
installation both for lighting and cooking. According to the 
Elektrotechnik und Maschinenbau, the generating station contains 
two Escher-Wyss turbines of 140 н.р. each, direct-coupled to 
generators. The fall is 360 ft. and the working voltage !* 
120, All the buildings and rooms are heated and lighted 
electrically; the demand of energy for heating purposes 18 
20 kw. A large number of plugs allow apparatus such as 
water-heaters, &c., to be employed. The distribution of water 
serving the whole hotel absorbs 24 kw. The main kitchen 
requires 27 kw., and contains 10 hot plates, five ovens, four 
chafing dishes and two grills. The baking oven absorbs 12 kw. 
The small kitchen contains eight hot plates and coffee рег 
colator, its consumption being 15kw. The wash house p 
drying room absorb 19 kw.; the washing 18 carried ou 
in electric washers, and the drying room contains four oven 
fitted with ventilators for the circulation of air. All the heat- 
ing apparatus is capable of regulation. 


Cable Interruptions. Date of Interruption. 
Tarifa—Tangier 22 2 2 26 26 %%% ёоо „ 2 0 0 . Jan. 18, 1904 
Garachico (Teneriffe)—Santa Cruz de la Palma July 12, 15 
Grand Canary— Lanzarote „ % % %% %% „% %% „„ „„ „„ 6 „ ое Sept. 18, 1 
Paramaribo— Cayenne . . .. . Nov. 27, 190 
New Brunswiok—Prince Edward Island.. . .. Jan. 9. 1907 
Odessa —Eilia 66566596 аб оеёео бово воб оов ое Feb. 9, 1901 
Tenedos— Chio ** „4 60 ёз вевеовеоое се о боовоо і кек Feb. 20 1907 
Panama — Buenaventurr ass Feb: s 1007 
Buenaventura—Santa Elena T" , Feb Г. 1907 
Mozambique Majungnsggg Aa Mar. M 1907 
Trinidad— Demerara ........... 9 „„ Mar. 90, 1907 
Tangier—Cadis rr errr ee re eee фо „ о Mar. 20, 


THE ELECTRICIAN, MARCH 22, 1907. | 877 


Automatic Ventilator for Blectric Oars.—According to the 
Street Railway Journal a new type of ventilator has been fitted on 
some of the New York Central Railway Co.’s cars. The system 
18 compact so, that a set of ventilators can be placed.in the space 


taken up by an ordinary deck-sash panel. The ventilator con- 


sists essentially of a deflector, composed of two strips of sheet 
brass bent outwards and placed midway between openings into 
the car, which are protected.by louvres and by an interior 


movable shutter, by means of which the air currents are con- 


trolled and deflected. The progress of the car causes the air 
to be forced in by the deflector and then upwards to the roof, 
from which it descends without causing a draught. A second 
deflector bent in the reverse direction causes an out-current 
Obituary.— We regret to have to record the death of M. 


Berthelot, the eminent French chemist, on the 18th inst. at 
Paris under sad circumstances, with which our readers will be 
already acquainted. M. Berthelot’s researches in inorganic 
and organic chemistry were on original lines, and his synthetic 


methods have resulted in numerous compounds in daily use. 
During the siege of Paris he was president of the scientific 


defence committee, and in consequence turned his attention to 


thermo-chemistry as applied to explosives. 


L’ Industrie Electrique announces the death of the editor-in- 
chief of that journal, M. E. Hospitalier, who is well known to 


our readers. 


Maintenance of Accumulator Capacity.— L' Industrie Elec- 
trique gives an account of some researches that have been 
made on this subject. As is well known, the capacity of nega- 
This may be remedied by 
adding to the active material, before pasting, finely-divided 
This procedure not being 
applicable to plates already working, it has been found that 
the same result may be obtained by the addition of certain 


tive plates diminishes with time. 


coke, gypsum or pumice-stone. 


organic substances to the electrolyte. This addition must be 
repeated from time to time, as the organic bodies are decom- 
posed partly by chemical and partly by electrolytic action. 
The best substances to use are albumen, glue, gum, starch, 
sugar and pheno), also pyrogallic, tannic and oxalic acids. 

Fuel. Economy.—In our issue of March 8th we gave an 
abstract of the discussion at the Leeds Local Section ona 
Paper on , Fuel Economy.” Mr. Maxwell, in his reply, 
stated that be had in his Paper chiefly considered water-tube 
boilers, with which he had been principally connected. He 
considered that to line the furnace of a Lancashire boiler with 
firebrick would have a bad effect on the combustion unless 
forced draught was used. An objection to water-tube boilers 
was the very large area of brickwork exposed ; with a metal 
casing air leakage could be entirely removed and good results 
obtained. He advocated a coking stoker, not a sprinkling 
stoker, as stated by Mr. Hartnell. He considered that if the 
increased capital expenditure warranted it, the feed water 
should be heated entirely outside the boiler. 

The Employment of Blast-furnace Gas for Generating 
Electricity.—The Elektrotechnische. Neuigheits- Anzeiger states 
that a generating station, in which the dynamos are driven by 
gas engines fed with gas from neighbouring blast furnaces, has 
recently been put down in Elba, The metallurgical works 
providing the gas consist of two blast furnaces, with an output 
of 350 tons of iron per day, and of 104 coke furnaces. The 
electric generators are driven by three 100 kw. gas engines 
and by a 200kw. steam engine, This latter is fed by six 
boilers, which are constructed to work either with coal or 
blast-furnace gas. The power generated operates several 
electric cranes, as well as a small locomotive and other 
auxiliary machinery. About 21 E. II. . hours are obtained for 
each ton of iron withdrawn from the blast furnace. The cost 
of blast-furnace gas is 0:0005d. per cubic foot. The fuel 
thus costs 0:08 per kilowatt hour, and the total expenses 
come out at 4d. per kilowatt hour. The cost of the apparatus 
for purifying the gas was £9,600. Asum of £3,840 is obtained 
by the sale of the gas, and a net annual profit of £2,880 is 
realised. .This last sum, being credited to the cost of iron 
production, reduces the manufacturing expenses by 2s. to 5s. 
per ton of material. 

Electrically-driven Planing Machine.—The Filektrotechnik 
und Maschinenbau gives an aceount of some teste that have 


been made on electrically-driven planing machines. One of 
these machines was driven by a 10 H.P. motor, and took a 
0:44 in. cut ona piece of nickel steel 2:13 ft. long. The work- 
ing stroke occupied 5:43 seconds, and the return stroke 2-94 
seconds. The efficiency (the ratio of the work produced to 
the energy consumed) during the working stroke came out, 
when using a single tool, at 16:5 per cent.; the combined 
mean efficiency was 9:2 per cent. The second machine tested 
was driven by a 20 H.P. motor. The length of stroke was 
4:6 ft., and the cutting speed 27:9 ft. per minute. The work- 
ing stroke took 5:64 seconds, and the return stroke 3:36 
seconds. The change-over of the motion took 0:36 seconda. 
The total working time including both change-overs was 9:72 
seconds. The power required on the working stroke was 
5:36 kw., of which 548 watts, or 10:2 per cent. were required 
on the actual cutting work. The mean officiency of this 
machine was 5:67 per cent. The motor required about four 
times the ordinary cutting-current during the short change- 
over period. 

An Electrically-driven Tugboat.—The Canadiun Electrical 
News gives an account of an electrically-driven tug now in use 
near Niagara. The electrical equipment consists of a 1 25 kw. 
air-blast transformer for reduction from 1,100 volts to 220 
volts. There are several low-voltage taps on the transformer 
which are used for bringing the motors up to speed or for 
running at a reduced speed. The driving is by two motors, 
developing 75 H.P. each, at a speed of 1,050 revolutions. The 
motors are geared to ап extension of the propeller shaft 
through pinioris and gears having a ratio of 16 to 66; thus at 
full load the motors will develop 150H.P. at about 1,000 revo- 
lutions of the armatures or 240 revs. per min. of the propeller. 
The motors aud transformer, which are located on the boat, 
are arranged to be cooled with forced draught supplied by a 
1 H.P. alternating-current motor direct connected to a blower. 
The trolley structure consists of two No. 2/0 trolley wires 
supported parallel to each other and 2 ft. apart at a distance 
of 60ft. above the water. These trolley wires are secured 
through strain insulators, and current at a pressure of 1,100 volts 
is conducted to them by duplex No. 3/0 lead-sheathed cable, 
which: is brought up to the trolley wires alongside of one of 
the guy rods of the trolley poles. Power for operating the 
boat is supplied from the main switchboard at 11,000 volts, 
and is stepped down through а 125kw. water-cooled trans- 
former from 11,000 to 1,100 volts. Suitable meters, switches, 
circuit breakers, &c., are installed in the 1,100 volt circuit for 
the purpose of controlling the current and measuring the 
power used by the equipment. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, Maroh 22nd. (to-day). | 
. PHYSICAL SocikTY. 

5 p.m. Meeting at the Physics Laboratory, Royal College of Science, 
Imperial Institute-road, South Kensington. Papers on Ex- 
perimental Mathematics,” by Mr. Pichon; on “ Logarithmic 
Lazytongs and Lattice Works," by Mr. Blakesley ; on '' A Micro- 
manometer,” by Mr. Roberts; and on Electrical Conduction 
Produced by Heating Salts," by Mr. Garrett. | 

MANCHESTER STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL 
| ENGINERB&. 

7:30 p.m. Meeting at the Municipal School of Technology, Whit- 
worth-street, Manchester. Paper on Water Power as applied to 
the Generation of Electricity," by Messrs. K. L. Shoolridge and 
D. G. Pennington. 

STUDENTS’ SECTION OF THE INSTITUTION OF CIVIL ENGINEERS. 
$ p.m. Meeting at Great George-street, Westminster. Paper on 
A Point in Turbo-alternator Design," by Mr, F. J. Kean. 
Roxan INSTITUTION. a 

9 p.m. Meeting at Albemarle-street. Lecture on Rays of Positive 

Electricity," by Prof, J. J. Thomson. 
MONDAY, March 25th. 
Tre ENGINEERING AND Screntiyic ASSOCIATION OF IRELAND. 

7:46 p.m. Meeting at the Royal College of Science, Stephen's 
Green, Dublin. Paper on “The Commercial Testing of Elec. 
trical Machinery,” by Mr. R. E. Boulton. 

TUESDAY, March 26th. . 
INSTITUTION or Суп, ENGINEERS. | 

8 p.m, ‘Meeting at Great George-street, Westminster. Papers on 
„The Application of Hydro-electric Power to Slate Mining, 
by Mr. M. Kellow, and on “ Eleotrically-driven Winding Gear 
and the Supply of Power to Mines, by Mr. A. Н. Preece. 


THE ELECTRICIAN, MARCH 22, 1907. 


————————— M — ——— ——————————— 


THE DUBLIN UNITED TRAMWAYS<CO. (1896) (LTD.) 


The reports issued by tho directors of this company for the 
year ending December 31, 1906, show satisfactory progress. 
The total amount available for division was £99,268. 6s, 1d. 
Out of this sum two half-yearly dividends at the rate of 6 per 
cent. per annum were paid to both preference and ordinary 
shareholders. £10,000 was placed to the reserve and renewals 
fund, £6,000 to the maintenance fund and £1,000 to the acci- 
dent insurance fund. A sum of £6,664. 16s. 6d. is carried 
forward to the next account. The total capital expenditure to 
Dec. 81 last is £1,973,116. 

A new double line, 18:45 chains in length, through Lower 
Baggot-street was opened during the year, bringing the mile- 
age owned by the company up to 48 miles 58:45 chains. 

The parcel traffic has become an important source of revenue. 
The total number of parcels carried during the year was 
874,317, and the total receipts were £11,490, or slightly over 
31d. per parcel. This is a very satisfactory result, for in some 
towns the carrying of parcels has not been at all successful. 

A comparative summary of the financial results is given in 
the following table:— - 


| 1906. 1905. 
Traffic receipts ..... V £264,929 9 8 .. £258,213 
Other receipts .......... mL 12,249 10 8 .. 11,859 
Total receipt £277,179 0 4 £270,072 
Working expenses. £147,907 15 6 £143,678 
Other expenses Hee Le ae 4,671 12 5 .. 3,375 
Total expenses ......... xdg £152,579 7 11 £147,053 
BALANCE TOTAL .............. £124,599 12 5 £123,019 


The increase in traffic expenses is fully accounted for by the 
increase in car-miles run. The balance total shows an increase 
of £1,580. 

An analysis of the working expenses and the receipts in 
pence per car-mile is given below :— 


WORKING EXPENSES. 


OPERATION. 1906 1905. 

Wages ...... ТОЛГО — ———— ewes's wee 0 145d 0:143d 
Оба ее е еа ря ee Fe dudes des . 0:2914 0:2664 
Water..... bui ud ee e ns s 3 .. 0 006d 0· 009d 
Lubri cation. ————— 0:012d 00104 
Boiler insurance, &eeã . . 0 001d 0-001d. 
Stores...... ———— (sec senessssesses 009 d.. 0-0074 
Miscelan eds EEE RS 0:002d. .. 0:002а 

Total operating expenses 04664. 0'488д. 

MAINTENANCE. 

Car Doodles e 0°198d 0:187d 
Car trucks ә. . 0˙2080 0 194d 
Car electrical equipment............... WE Eee 0°109d 0:122d 
Permanent тїу................. qu hae eee. 333d. 03293 
Engines e id dae 00154. .. 0°0094 
Electrical plant......... — ЕЗИНЕ 0:009d 0:009J 
Boilers ....... C V 0:021d 0:013d 
Coal handling ........... ИИ B da 0:001d 0˙001d 
Auxiliary „ е T CX elec e E вооё оэ эө ө ө ое 0°0114 0:007d 
Lighting..... re € Save wae -— 0:009d 0:005d 
Cables and conduits .......... СЕРЕТ 0:009d 0:009 
Shop tools and machinery ..... ere ey Ve Ves a 0:009d 0:010d 
Plant, General .............. c —MQÉ 0:006d 0:004d 
Overhead line —  —— "—— ee 0:076d 0:3978 
Buildings ........... J — 0˙0250 00234 

Total maintenance expenses 1'089d 1:019d 

Trarric Expenses. 

(// rmm 1:037d. .. 19704 
Car cleaning and inspection ....... aie salibus 00564. 0:061d 
Uniform.... JJ ĩ ͤ aetas КУЧИ ....‹ 00538. 0:052d 
Tickets ...... / oes 0:028d. 0:031d 
Puuches e es WRK were ke Oe a Dew t E LEE 0:015d. 0 014d 
Lighting and lubricating ................ eee 0:023d. 0:023d 
BV ALOT 46 Credere Sond cee mue S qe sn. dee 0:0119. 0:010d 
Materials ................ FFC 0:013d 0:014d 
Printing and stationery ..... Cava VPE SOS. 0011d 0:018d 
Licence 0 Т ЛУ esos wee 0:033d 0:033d 
Lighting DPoles Md ad d bp 0:011d 0:011d 
Miscellaneous ............ Сатар eua dai ӨЛ inp 0:043d. .. 00383 

Total traffic expenses .................... 22344. 2:210d. 


Traffic expenses ——MMMáÁ 


GENERAL CHARGES. 


Directors „ „ % %% „ %%% %% % % % „% „%%% „%%% %„„ оооо овое 0:0654. ee 0:0624. 
Auditors e€*06099025960090662029200200908906599929604652€ 0:005d. ee 0:006d. 
Sala rien 0°116d. ee 0°118d. 
InsurBnee.. 6k ss 00's аа oe 5 oe еже ss sn ве ‚ 0°0164. .. 0°023d. 
Office expenses........ "E 0'035а. .. 0°035d. 
Law and compensation .................. .. . . 0°017d. 0-0244 
Accidental insurance ............. —Q .. . . 01684. 0:1724. 
Rates and tanes 060 4d. 0:559d. 
Rents e eessoceeceescee O'069d. . 0 072d. 
Employés’ benefit восіеёу ................. .. . 011d. . 0 011d. 
Gas C ... . 0:002. 0:002d, 

Total general charges ........... esses. 121054. .. 10844. 

TOTAL WORKING and GENERAL EXPENSES 4844. 48114. 


From these two totals the amounts of 0:041d. and 00394. 
per car-mile must be subtracted to allow for current supplied 
to the Howth Company and car dept. 

The resultant working expenses are thus 4°803d. and 
4*772d. per car-mile, which give :— 

1906. 1905. 
4803d. .. 47724. 


Other expense 0 152d. 0 114d. 
Total expenses e ET TI 
Traffic receipts ...... nnnm -W. 8:604 8:574. 
Other receiptnnnsn . ö . 033d 0:40. 
Total receipts 5 T— Enss 8:934. os avid. 
BALANCE PER CAR-MILE .............. 40850 408. 


The total capital expenses for the year were £24,345, or 
0:79d. per car-mile. The details of this expenditure are as 
follows :— 


CAPITAL ACCOUNT. ~ of 

& total. 

Oars, part cost of additional cars built and purchased 7,052 .. 289 
Dartry depot ....... oh ue a ua Qi aa e MO 100 05 
New lines and overhead equipment. 3,604 i 148 
Reconstruction of lines. 755 . 981 
New sand machines and water lorries A uA RR 49 .. 02 
Additional motor-generator, Clontarf sub-station .... 1,318 .. 54 
Electric point shifters............- —— „ 190 .. 0» 
Stamp duty on Act of 1905 and cost of Order in js 
Council (Extension of Time)). ee: 1,02 5 
Depot alterationagss..· ОТИТУ T 6 .. 2 
Additional plant and cables... 1435 .. 74 
Workmen’s cottages ..... enne L309 + 4 
Outlay re Balls Bridge improvement 6,542 me 
Total capital expenditure .............. ‚... £24,345 .. 1000 


Comparison tables of the passengers carried, car-mileage т 
electrical eurrent consumption during the years 1906 and 190: 


are given below :— i 1905. 


Passengers саггіей ................... . 51,512,995 . 50,409,067 
Car mileage ...... Qoae A. „ 7,389,576 1 2 155 
B. T. U. generate Уе а 9,193,494 8,624, " 
B T. U. Sold e 254,143 e 
B. T U. consumed .......... MU MNA . 8,089,351 8,379.6 


It will be noted that the balance is very slightly a ped 
last year and this, combined with the greater number 0 nd | 
miles run, makes the balance per car-mile smaller. The pun 
of passengers carried shows a substantial increase ; the ga | 
and least number per month were carried respective! 
August and February in each year. , е 

Double-truek top-covered cars have been built Td 
year on the Dalkey line. These cars have been e & 
more powerful motors and will thus be able to as ий 
full speed. It is not intended that the cars should. s 
any faster than at present, but the greater acceleratio! 
allow the journeys to be made in a shorter time. 


ZES 


Vallauri Prizes.—The Vallauri prizes are to x: ine 
under conditions published by the Royal Academy ч the man 
of Turin. A prize of 28,000fr. (£1,120) is offered to „ nder 
of science, without respect to nationality, who before hveica 
31, 1910, publishes the most important work in phy 
science, tbe term being taken in its widest sense. 


— ^, 
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| March, 1904. The refractory roof of the furnace had fallen in 
ELECTRIC FURNACE METHODS OF IRON, AND some time before their visit, and, as there had been some delay 


STEEL PRODUCTION.— Y. | in obtaining the materials for its repair, the Commissioners 
8 : p 
BY JOHN B. C. KERSHAW. - were not able themselves to witness the furnace in operation. 


Summary.—In these articles, after briefly giving the history of the 
electric furnace and stating the present position of the industry, the 
author describes the Héroult, Keller, Kjellin, Stassano, Gin, Conley, 
Ruthenberg, Rossi, and Wilson furnaces, and finally deals with the 
question of yields and costs, 


THE STASSANO FURNACE AND PROCESS. 


The Stassano furnace and process for smelting iron ore by 
the aid of electrically-generated heat is the oldest of those | 
described in this series of articles, the first patent having been | 
granted to Stassano, who was then a captain in the Italian 
Artillery, in April, 1898. | 

The early experiments were made at Rome in the year 1899, | 
and, the results of these having been looked upon as pro- 
mising, a company was formed to exploit the furnace and 
process upon an industrial scale of operations, a plant capable 
of utilising 1,500 H.P. being planned for erection at Darfo in 
Northern Italy. This plant was partially completed, and the 
Stassano furnace was seen in operation there in 1901, by Dr. — 
Hans Goldschmidt of Essen, who prepared an official report eee e eee 
upon it for the German Patent Office. The company con- Pa iaee бзш СЕ ona: 
trolling this development unfortunately exhausted its financial Кк С | 
resources before the furnace or process had become a success | The experiments with the Stassano furnace are, however, 
from a commercial point of view, and the operations at Darfo | being continued by the Forni Termoelletrici Stassano at Turin, 
ceased in the following year. The Italian Government, how. | and according to the most recent information kindly given by 
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Section along C D. 


Fig. 14. — Srassaxo Roranx Furnace WIIH Two Cannons. 


Major Stassano to the author, a plant of four furnaces capable 
of utilising 2,300 н.р. is now under construction at this place. 
The plant is to include two furnaces of 1,000 п.р. each, and 
two smaller furnaces of 200 H. P. and 100 H P. respectively, one 
of the larger and one of the smaller furnaces being of the 
rotating type. At the date of Major Stassano’s letter (July 11, 
1906) only the two smaller furnaces had been completed and 
were in regular operation. E 
The Stassano furnace is not, to the author's knowledge, in 
operation in any other place than Turin, and on this account 
the furnace and process must he regarded as still in the 
earliest stage of their industrial development. As the oldest 
of the electric furnace methods of iron and stecl production and 
one possessing some peculiar features in design, the Stassano 
furnace and process are, however, worth some attention and 
study by electro-metallurgists, more especially as very pure tron 
and steel can be produced by it. | 
ever, arranged with the inventor to carry on the experimental, Fig. 13 shows the earliest form of furnace designed by 
work with the process at the Royal Arsenal, Turin, and the | Stassano, this being what is called by the inventor the fixed 
Canadian Commissioners inspected the furnace at this place in ' type, in contrast with the rotating type which he designed and 


Sectional Plan. 


880 THE ELECTRICIAN, MARCH 22, 1907. 
— —— — € Ss 


patented later. This figure shows a furnace constructed on was equivalent to 4*3 E.H.P.-hours per kilogramme of iron, and 
the blast furnace principle, with two solid carbon electrodes in Goldschmidt calculated that it represented a furnace officiency 
the throat of the furnace above the hearth. The ore coke and of 61 per cent. The iron and steel produced in these experi- 
fluxing materials were charged into the hopper T, and these | mental trials of the Stassano furnace at, Darfo was exception- 
were heated as they travelled downwards, by the hot gases | ally pure, the percentage of carbon being reduced as low as 
rising from the lower part of the shaft and passing away at t. | 0°04, and only traces of silicon being found in some of the 
The actual reduction of the ore occurred in the neighbourhood | finished metal. Goldschmidt estimated, as a result of his 
of the electric arc at C. This furnace was tried at Rome and | study of the process, that one metric ton (1,000 kg.) of steel 
Darfo, but it was soon discarded for the rotary form of | could be made in a plant producing 30 tons of steel per 24 
crucible furnace shown in Fig. 14. This furnace was of the | hours by the Stassano method, at a cost of 76.20m., equal to 
arc type, and consisted of an outer cylindrical casing of iron | £3. 15s. per ton. 
lined with magnesite and surmounted by a dome-shaped roof. 
The raw materials were charged into this furnace by the 
hopper at D, being first ground and then mixed and formed 
into briquettes ; the heating occurred by radiation from the 
arc between the two carbons at BB!, and the electric connec- 
tions were arranged for by an annular ring and brushes. The 
carbon holders were water jacketted, and their movement was 
controlled by hydraulic power. The molten metal as dis- 
charged at E, and the slag at F. ы 

This furnace could be rotated about its axis, with a ap 
movement of 7 deg. from the vertical, and the charge “УХ 
of ore or scrap upon the hearth was thus subjected to 
a mixing movement during the melting and refining 
process. Stassano claimed for this form that it satisfied 
all the requirements of a perfect iron oi steel elec- 
tric melting furnace —these being in his opinion as 
follows :— 

1, The exclusion of air and presence of a neutral 
or inert gas in the melting chamber. 

2. A very high temperature. 

3. No contact of the raw materials or molten iron 
and steel with the carbons or electrodes. 

4. Machinery always under full load when in opera- 
tion. 
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Sectional Plan. | l Sectional Elevation. 


Fio. 15.—Srasxano Rotary FURNACE FOR TuREE-PHASE WOREING. 


This was the form of furnace used by Dr. Goldschmidt in | The power in this estimate was taken at the low cost of 
his experimental trials with the process at Darfo in 1901, and £1. 16s, Gd. per electrical horse-power year. АЕ 
from these trials the following figures were obtained. Although Goldschmidt's report was favourable to id 

The furnace was rated at 80 kw. capacity, and normally tinued operation of the Stassano plant at Darfo, the un 
absorbed 1,000 amperes C. 80 volts. The charge of 70-25 kgs. was not a success, and the company financing this ven and: 
consisted of ore, coke and limestone in the following propor- was obliged to go into liquidation and to sell the furnaces 
tions: Iron ore 1,000, limestone 125, carbon 160, additions . other plant. am ted by 
n | The modified form of rotating furnace which was ere as to 

The reduction of the charge was completed in two hours, | Major Stassano for the Italian War Office at Тиш с 15. 
the electric current being gradually increased to a maximum have been more successful. This furnace 18 shown "n d) в. 
of 1,000 amperes at 100 volts, and then correspondingly | The furnace has three carbon electrodes in place 0 
с reduced and increased again, towards the end of the operation. | distance of these apart and length of the arcs being re 

. The power consumed was 97,200 watt-hours, or 132-24 as before by hydraulic cylinders actuated by NM Ed to 
K. H. P. hours, and the product obtained weighed 30:8 kgs. This A three-phase current of 400 amperes at 90 volts 18 
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work the furnace. Either iron or steel can be made in this | of the iron made directly from the ore, in the rotating type of 


furnace as desired, the raw materials being chosen and their 
amount calculated according to the product desired. At 
Turin the furnace is used for making mild steel for shot (i.e. for 
shell) from iron and steel scrap. In a letter dated April 12, 
1906, the Director of the Royal Arsenal states that after two 
years’ experience, they are perfectly satisfied with the applica- 
tion of the furnace to this purpose. Е 
According to the same authority, the furnace has a capacity 
of 2,500 kg. of steel per 24 houts and consumes for cach 
charge of 625 kg. of steel, 850 kw-hours of electric energy in 
the form of three-phase current at a pressure of 80 volts 
between the phases. The energy consumption is, therefore, 
1:36 kw.-hours per kilogramme of steel, equivalent to 1:85 E.H.P.- 
hours, a distinct improvement upon the Darfo results. Stas- 
sano has, however, pointed out that the power consumption is 


—5 &— 


22 
А 


much lower when melting scrap than when reducing iron to 
the metallic state from its ores, and has explained the cause 
of this. 

The inventor gives the following estimate for the 1,000 H.P. 
furnace of this type, which is now being erected at Turin by 
the Forni Termoelletrici Stassano :— 

Cost of furnace, 25,000 fr. 

Output per day, 4 to 5 tons. 

Current, 4-900 amperes at 150 volts. 

Electrodes, four in number, each 1:50 metres in length. and 15 cm. in 
diameter. Consumption of electrodes, 10 kg, 16 15 kg. per ton of steel. 

Arcs, two arcs, each taking 2,450 amperes, : 

Lining, magnesite brick. . 

Although this furnace has not yet commenced work, Major 
Stassano believes that the use of four electrodes will lead to 
notable economy in production, since it will be possible to use 
one or two arcs, according to the amount of heat required at 
the various stages of the reduction process. In order, however, 
to keep the electrical machinery at full load—an essential 
condition of economical work—it will be necessary to operate 
two of these furnaces in combination, and to arrange that one 
shall be taking the maximum current when the other furnaco 
is taking its minimum requirement of electrical energy. 

In order to still further reduce the energy consumption 
per ton of finished iron and steel, Stassano is now experi- 
menting with the new type of furnace shown in Fig. 10. This 
furnace resembles in some respects the ordinary Martin steel 
refining furnace, and has a fixed hearth with two or three 
pairs of carbon electrodes for heating the charge of metal by 
are radiation. s E 

No détails of the method of work with this furnace, or the 
results obtained with it, have, however, yet come into the 
writer's hands, LN | 

The following are figures showing the chemical composition 


— 
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Stassano furnace :— 


— 1. 2. 8. 4. б. 
Iron ........ 99-64 99:70 99-69 99°74 99°76 
Manganese .. 0:106 0:095 0:109 0-088 , 0:092. 
Silicon 0:048 0:022 0 028 trace trace 
Sulphur .... 0:078 0 062 0:046 0:065 0-059 . 
Phosphorus... 00055 | 0 021 | 0:013 0:0016 0-009 
Carbon...... | 0:120 0:113 0:091 0-090 


0:093 | 
i Д E 


The power consumption in these runs varied between 7:00 
and 4:22 k.H.P.-hours per kilogramme of iron produced, the 
lowest consumption being obtained in run No. 5. 

In a Paper contributed to the Faraday Society in April, 
1906, Major Stassano gave some figures for the work of the 
200 H.P. furnace erected by his company at Turin, which are 
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an improvement upon any yet published. When in use for 
' refining scrap and pig iron the consumption of electric energy 


by this furnace varied between 1:1 and 1:3 kw. hours per 
kilogramme of steel or iron produced, this being equivalent to 
1:5 and 1:76 k.H.P.-hours per kilogramme of iron. The yield 
of the furnace was stated to be 2-4 tons per day of 24 hours. 
The weak feature of this furnace was the wear and tear on tho 


‚ refractory lining; the author estimated the cost of the renewal 


of these at 10 fr. per ton of metal produced. 
(To be continued.) 


THE BAUDOT TELEGRAPH SYSTEM IN INDIA. 
BY C. T. WILLIAMS. 


This system, so well known on the Continent of Europe and 
employed to a very large extent during the past 30 years in 
France, has been adopted by the Indian Telegraph Adminis- 
tration, and is doing excellent work. As the system is so little 
known in England, perhaps a few words about it may not be 
out of place. | 

Briefly, a set of apparatus for а terminal station consists of 
a “distributor” and a keyboard and receiver for each operator. 
In a “double” set there are two keyboards and two recetvers, 
and this arrangement permits of two messages, either in the 
same or in opposite directions, being signalled over one wire. 
In the “ quadruple set any combination up to four messages 
can be dealt with over one wire, while in the "*sextuple" set 
the number is six. А 

The system has long since passed the experimental stage, 
and for some years several sets ofthe “quadruple” pattern 
have carried the bulk of the telegraphic traffic between London 
and Paris. The messages, as received, are printed in Roman 
capitals and figures on a paper tape, which, by means of А 
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шшы 
special rotary gumming arrangement is easily attached to 
ordinary telegraph forms. The “ sending” is done by means 
of a small keyboard fitted with five piano keys, the letters 
being formed by pressing down combinations of these. The 
letter A, for example, being formed by pressing the No. 1 key, 
the result being (in telegraphists' lav guage) to transmit to line 
a positive current followed by four negatives. Thirty-one 
combinations are actually used, two being for letter and figure 
changing of the printing wheel. The “distributor” has, in 
the “double” set, three pairs of wire brushes constantly revol- 
ving over a bronze plate, divided into sections, and the line is 
alternately switched on to each operator’s keyboard, of which 
he receives warning by a "click" in a telephone receiver 
placed on an adjustable arm. At this instant he makes his 
combination of keys, and a third of a second later the line is 
given up to his fellow operator, who is either sending, or 
receiving, as the case may be. 

The speed of the distributor brushes is generally 180 revs. 
per min.; this permits of 36 five-letter words per minute 
(gross), or a net speed, allowing for spaces between words, of 
29 words per minute on each “arm.” (An arm consists of a 
keyboard at one end of the line with its corresponding receiver 
at the other.) | 

Without going into further details, it may be mentioned 
that the synchronism between the speed of the apparatus at 
one station and that of the other is- effectively provided for 
by a “correcting” current sent out from the distributor at the 
, correcting " station to the “corrected " station at regular 
intervals. The speed of the latter station is set a little higher 
than that at the former, and the result of the reception of the 
correcting currents at the corrected stations is to apply an 
electromechanical check to the revolving mechanism there,* 
the result being that, even over long lines, synchronism is 
maintained. The distributors and receivers at each station 


lation, and this with only about 100 volts in the line battery. 
Work often proceeded in this way for days at a time without 
difficulty, although the wire at the Simla end cf the line 
consisted of about 82 miles of iron wire weighing 600 Ib. per 
mile, and other iron wire sections were frequently used in 
order to make up a through wire. To everyone's surprise 
synchronism was perfectly maintained on this long line. 
The system worked between Simla and Calcutta and Alla- 
habad and Calcutta (special switching arrangements having 
been devised to permit of the translating apparatus at Alla- 
habad being worked as a terminal set if desired) for about 
three months, and was then discontinued because it was found 
that the amount of work between Simla and Caleutta was 


removed, and Allahabad and Calcutta continued to work 
together daily, but two new circuits were established ; one 
from Calcutta to Madras—1,000 miles, along the East Coast 
Railway—and another from Madras to Bombay, one set, of 
apparatus being fitted at Bombay and two at Madras. The 
effect of the rainy season on the insulation of the Indian Tele- 
graph lines being to lower it considerably, some doubt was 
felt as to what would happen in the height of the monsoon, 
and it was thought advisable to ask the British Postal tele- 
graph Administration to allow the three experts to remain in 
India for nine months, instead of six, as originally arranged. 
This permission was kindly given, and the new circuits were 
brought into use at the end of June, 1906. 


The distance from Madras to Bombay is about 795 miles 
and, although it has not, during the rainy season of the year, 
been found possible to work on iron wires, either from Calcutta 
to Madras or Madras to Bombay, there has been not the 


. aC : : slightest difficulty with copper wires, either of 200 Ib. or 300 lb. 
EN cadis. bat POM B ied x 5 ies mile, and this without the assistance of translation stations. 
5 t signa is 5 from the distant f The 2 5 „ 1 fuss 
weights alluded to are kept wound up automatigally by means | : i . 450 mi 
of small electromotors, the winding taking p = ST 35 ER e eet! as extending for abont th 
minutes and lasting for about 45 seconds. During this period from Bombay, the remame pdt ht 755 000 ohms 
each motor takes about 90 watts to do its work. | a la d Уор е m d perfectly in 
The Baudot system is. most fully dealt with in an excellent | 9? Y- ; F а {айгав has worked 
treatise, entitled Cours D'Appareils Baudot, by MM. E ae o ey d idm mon р both np "in 
Poulaine and Faivre, of the Postes and Telegraphes Depart- AR TA ап 4 т Sen iis Е ан 5 
ment, Paris. Four sets of the « double” terminal apparatus opposite, Ar sometimes in tne same, ;bilit { working 
and a set (in duplicate) of “ translation” apparatus were pro- Experiments have also shown the possim y 200 Ib. per 
cured from Paris and sent to India in 1905. In October of the | between Bombay and Allahabad (845 miles) on a 4 ol 600 Ib. 
same year, three experts (two being technically qualified skilful mile copper wire for 616 miles, thence by erke . very WAY: 
operators and the third a mechanician) were lent to the Indian | Pen mile for 229 miles, the working being periec mall Y efl 
Government by the British Postal Telegraph Department, and The Baudot system is proving itself to н врео у which 
arrived in Calcutta in November, when the instruments were | ОП the telegraph lines between Madras an aF r Ea t с 
unpacked and the instruction of the local staff commenced. The | carry 4 large proportion of the Australian е ош ny at 
apparatus having been locally worked and examined, as soon | being the connecting link between the e Hag The 
as afew operators had qualified work was commenced between | Bombay and the Eastern Extension W th daytime 
Calcutta and Allahabad, a distance of about 565 miles. ‘There | main flow of traffic is from East to West соне ds ш à 
was no difficulty from the first, communication being perfect | in India and vice versa during tho night. Ра ways 
within five minutes of the time of putting on the“ line. An constant pressure in one direction or the other, 5 worked asa 
iron wire weighing 600 Ib. per mile was generally used, the in both. The fact that the Baudot system can : sages in tbe 
resistance being 10 ohms per mile and tho capacity consider- kind of“ diplex, that is to say, sending two A ana of. an 
able. There are a large number of wires on the above section same direction on one wire, has been taken | a 
carrying heavy currents for Wheatstone, duplex and quadruplex as many as 120 messages per hour disposed of. T 
working, but no trouble from induction has ever been expe-| In view of the success of the Baudot system, more Alte kan. 
has been ordered and the working will be extended 


perienced in India, even over the longest distances. Having re about 
worked for some weeks, and success being assured, a set was | SO on. that station working to Calcutta on ап iron Wi агу 
fitted up at Simla, the summer capital of India, situated in the | 1,000 miles in length. Translation will probably pene | 
Himalayas, nearly 8,000 ft. above sea level, and 1,240 miles | and this will, if used, be placed at Akyab, d sets 0 
from Calcutta. A "translation " set was fitted up at Allahabad, Eventually there will be the following 5 0, 
which is about 675 miles from Simla, and preliminary trials | “ double? Baudot apparatus: Calcutta, 5 5 l; 
having been made between Simla and Allahabad, the trans- | Madras, 2; Rangoon, 2 Karachi, 1; Agra, 5 t elsewhere. 
lation was brought into work and continued to give satis- лн 
faction. It was found, however, that when a copper wire, 


Lahore, 1; Delhi, 1; and possibly one othe Я 
Owing to the distance between large centres where t e le" 
either of 2001b. or 3001b. per mile, was used, it was quite 


would justify the use of the Baudot system, the quain that 
arrangement has not been tried, as it is not ata erit of it 
the retardation effects on the long wires mould, i cities and 
satisfactory working. In India very few impor 7 each other, 
centres of commerce are within at least 800 miles o 


* At each effective stroke of the electro-corrector the distributor 
mechanism at the corrected station is caused to run free from its 
driving motor and then loses speed, without, however, affecting the 
transmission of signals, 


easy to work from Simla to Calcutta direct without trans- 


not sufficient to warrant the use of the system and could 
be dealt with by ordinary Morse. The instruments were 
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rin a For handling large numbers of telegrams the advantage of the 
hel system over Morse working has been apparent from the ‘first. 
tine vd Whereas, on a Morse duplex line, owing to the somewhat 
rm frequent disturbances inseparable from the working of lines 
g A, of 1,000 miles or more in length, the capacity of a wire is 
nly ај; seldom more than 50 messages per hour, and often below that 


Wi im figure, it is nearly doubled by the Baudot—in some cases it 
i reaches 120 per hour, but 90 and 100 are easy. Even when 


йшй the wirés are much disturbed and frequent stoppages take 
ий place, under the worst conditions the average per hour-has- 
TN never fallen as low as 50, taken over a day of eight or nine 
"T hours. Speaking generally, although the Baudot system is 
TM slightly more suseeptible to intermittent earths and varying 
та line conditions than the Morse, as soon as the line regains 
ер its normal state the delay, due to stoppage, сап be made up 
Bit so as to more than equal a Morse circuit. An unvarying low 
"e insulation has no effect on the working, provided that suffi- 
а cient current can be got through the wire, but а varying fault 
nm has ; this, however, also disables duplex Morse eireuits. There 
p is no such thing as what is known as “ indifferent working ” 
fa on the Baudot. It either works properly or fails entirely for 
hia) the time being. Given good lines, there are no technical 
m difficulties, the apparatus itself being singularly free from 
sd trouble when properly cleaned, oiled and adjusted. 

e It can be taken, as regards capacity for work, that, in India 
T. at all events, a double Baudot gives a better output of work 
ож over the whole day under bad line conditions than a Morse 
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Fte, l.—Bavpor (DoUBLE) TRANSLATION SET, 


circuit using the same wire under the best. It is quite safe 
to say that with normal conditions a double Baudot on a wire 
doubles its capacity as compared with duplex Morse. 

It has advantages over the Wheatstone automatic, inasmuch 
as there is no preparation of punched tape, and immediately 
the operator at the sending end presses his combination of 
keys the letter is printed on the slip at the other end. Trained 
operators are required only for „sending,“ any intelligent 
man being capable of attending the receiver. In practice it 
is convenient to employ a trained man at the receiver, so that 
he can exchange duties with the sending operatorat times, and 
in this way the fatigue over a day's work is much less than 
that involved in Morse signalling, where both sending aud 
receiving involve a strain on the operator, receiving being the 
more trying of the two operations. 

Altogether, the introduction of Bandot working into India 
promises not only to increase the efficiency of the existing 
lines, but to obviate the necessity for erecting new wires on 
routes where the Morse system has almost reached its full 
capacity. When distances of 1,000 miles and more have to be 
dealt with, it is obvious that it is advantageous to make use of 
the full earrying capacity of the wires by the use of such 
apparatus, instead of erecting new and necessarily expensive 
wires which nowadays are nearly always of heavy gauge copper. 

It is also proposed to adopt the Murray“ fast speed tele- 
graph (duplex) between Caleutta and Bombay (1,277 miles) 
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very shortly—in fact, the apparatus is now being fitted up 
or use. 
system was given in a Paper, entitled * Setting Type by 
Telegraph,” read by the inventor, Mr. Donald Murray, on 
February 23, 1905, before 
neers.* It is anticipated that there will be no difficulty 
working over the distance named at as high a rate as the 
amount of work to be disposed of requires. 


It will be remembered that a full description of this 


the Institution of Electrical Engi- 
in 


Since writing the above it has been found that it is quite 


easy to work Baudot between Bombay and Calcutta (double)— ` 
that is, one message in each direction, 
a copper wire, 200 Ib. per mile. 
to work over iron wires from Madras to Bombay, both by the 
direct route and via Bangalore, the latter distance being 
over 900 miles, and the 
(10 ohms). It is now a 


at the normal speéd, on 
‘It has also been found eas 


gauge of wire being 600 Ib. per mile 
daily occurrence to work “ diplex " for 


(End View). 
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hours together between the above mentioned stations. On 
one occasion the average number of messages per hour for seven 
hours was 137, and 120 is now notat all unusual. Itis hoped 
that it may be possible to work from Calcutta to Rangoon 
without trans'ation, the wire being composed of 682 miles of 
iron and 311 miles of copper. A translation set is being 
fitted up at Akyab in case it is required. The second tran-la. 
tion set from Allahabad has been fitted up at Agra for the 
purpose of translating signals between Caleutta and Karachi 
(1,600 miles) when the new apparatus on order arrives. It is 
now being worked daily as a terminal set, and has been very 
useful in dealing with the pressure of work at Agra during 
the visit of the Amir of Afghanistan. The set of apparatus 
for Rangoon is expected there in the course of a few days, and 
will be brought into use before this article is in type. Both 
this set and all those now on order are to be direct electrically 
driven, that is to say without the intermediary of a weight- 
driven motor. The keyboards are all to be fitted with el. Ad 
mechanical locking, so that a slight depression of a key бна 
it down, and ensures a good contact being made unten the 
line and the positive pole of the battery during one aro ution 
of the brushes. This should make млр Се p pres- 
e keys impossible, even over the long А 
TN E ea choice photographs of a translation set, and the 
winding mechanism respectively, may be of interest. 
* See The Electrician, March 3, 1905, p. 782. 
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ELECTRIC POWER SUPPLY IN LONDON —YVII. 
BY R. L. PEARSON. 
(Continued from page 800.) 
WEST HAM CORPORATION. 


| the ducts at a very small cost compared with the cost of exca. 


vation. Moreover, the inconvenience to the public of having 
the roads up is avoided. Finally, the life of cables laid in 
pipes is considerably longer than that of armoured cables laid 
directly in the ground. | 
Coming now to the generating station, the boiler house 


i i i ‘ ” poi i Wilcox water tube boilers. 
0 to the importance of this area from а “power” point plant consists of 17 Babcock & Wi er 
of iow and to the Rot that the load is growing at an extremely Eleven of these were installed new in the win er of 19034 
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Fic. 20.—Bomer House, 


rapid rate, it has been thought desirable 
to give a complete description of the 
undertaking. 

Supply commenced in October, 1898, 
the system adopted being high-tension 
alternating-current single-phase at 2,000 
volts, the frequency being 50—per second, 
and the pressure at consumers’ terminals 
100 and 200 volts. High-tension feeders 
were run directly from the generating 
station to various sub-stations at different 
points in the borough (at the present time 
there are 50 sub-stations), and from these 
points high-tension sub-feeders were run 
to street tank transformers, which are in- 
stalled where necessary (at present there 
are 33 tanks ranging in size from 30 kw. 
to 50 kw.) In the sub-stations trans- 
formers are installed for reducing the pres- 
sure to 100 and 200 volts. 

All the cables are concentric, paper 
insulated and lead covered; where laid 
direct in the ground they are also 
armoured with two layers of steel tape. 
During the first year or two practically 
the whole of the cables, both high and low- 
tension, were of the armoured type, but 
since that time these have not been used 
except for low-tension distributors and 
services, lead-covered concentric cables, 
taped and braided and pulled into 3in. 
earthenware pipes, having been adopted instead. The prin- 
ч points in favour of the latter method are, first, that 
when opening up ground it is & very easy matter to lay 
spare earthenware pipes, which involve only a small per- 
centage of the total cost of excavation, and then, in future, 
аз more cables are required, they have only to be pulled through 


and the remainder were removed from 
the old Abbey Mills station in the follow- 
ing summer. The original intention was 
that the boilers were to be hand-fired, and 
as such they started to work, but since 
then it has been recognised that greatly 
increased efficiency and economy can be 
obtained by means of mechanical stokers, 
and now 11 boilers are fitted, or are being 
fitted, with chain grate stokers, and one is 
fitted with an underfeed stoker. There 
are eight feed pumps and four induced 
draught fans -by means of which the 
draught in the stack can be maintained 
at anything up to 2in.. of water, the 
. natural draught being abont jin. of 
water. The boilers are split up into four 
sections, each -section being a complete 
installation with economisers, feed pumps, 
and fans. Fig. 20 gives a view of the boiler 
house. | 
Coal is brought alongside the station 
in barges and is unloaded by a Tem- 
perley transporter and deposited in the 
bunkers placed immediately above the 
boilers. From these it is let down by 
means of chutes straight into the hoppers 
of the stokers, and is never handled 
from the time it leaves the barge. 


Ета. 21.—FERRANTI-G. E. C. SET. 


The make up feed water is obtained from an artesian vel 
and is softened before use. Also, the water from the с 
densers has all the oil removed before reaching the hot I 
All feed water is passed through a Kennedy de Án 
that rough figures as to evaporation are always availa ө qm 
are taken on each shift. The generating machinery à 
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power station consists of eight reciprocating steam engines and 
one steam turbine, having a total normal rating of 6,900 kw. 
and an overload capacity of, on an average, 20 per cent. 

The first to start running at the new Canning Town station 
were the 300 kw. alternating-current sets, started up in a great 
hurry in November, 1903, owing to a breakdown at the old 
Abbey Mills station, which at that time was dealing with the 
entire load. There are two of these sets running at 260 revs. 
per min., of the Ferranti croas-compound type—that is, the 
alternator being situated between the high-pressure and low- 
pressure engines. These sets did a considerable amount of 
running in their first two years, but within the past 12 months 


Fia. 22, —WiLLANs-PanRsONS STEAM TURBINE SET. 


they have become of very little use owing to the increase of | 


the load, and one has now been sold to the Uruguay Govern- 
ment and sent to South America. The engines are of very sub- 
stantial construction, and have cost little in repairs, but they 
are not economical as regards steam ; at full load they take 
281b. of steam per kilowatt-hour—almost double the amount 
taken by the large turbine set. The alternators are of the 
revolving copper-disc armature type, and are very liable to 
break down, though less so in this size than in the larger ones, 
owing to the peripheral speed of the coils being lower. 

Two 600 kw. alternating-current sets were started up in 
December, 1903, and beyond the preliminary trouble of two 
bent piston rods have done excellent service ever since. The 
engines are more economical than those of the other alternating- 
current sets, taking 254 lb. per kilowatt-hour, and are of very 
convenient size for dealing with the load. When the system 
was changed over to two-phase generation and distribution one 
of these sete had its generator replaced by a G.E.C. two-phase 
machine with revolving field magnet and stationary armature. 
The old flywheel on which the armature coils were mounted 
has been utilised to carry the field magnets in the new alter- 
nator, and it is significant that since the alterations the set has 
run practically continuously night and day ; in fact, the change 
has been so successful that it has been decided to convert in a 
similar manner the second 600 kw. set. One of these connected 
sets is shown in Fig. 21. 

The two 1,200 kw. alrernating-current sets belonging to the 
original Abbey Mills installation were removed during the 
summer of 1904, one set being left running at Abbey Mills 
until the other was re-erected and running at Canning Town. 
These sets have been a constant source of trouble since the 
installation, the reason being that they run at too high a speed. 
With an engine speed of 250 revs. per min. the armature coils 
have a peripheral speed of approximately 2 miles per minute. 
Owing to the great centrifugal force acting on the copper strip 
of which the coils are composed the lat er become stretched 
and the outer turns become slack. These have to be packed 


| 
| out practically after every run, but even then oil and water 


‚ manage to get in between the turns, rotting the insulation and 
thus causing the coils to burn out. The steam consumption 
(27 lb. per kilowatt-hour) and the heavy running and man- 
tenance charges on the engines would render it unprofitable 
to convert these sets to two phase, and in future they will 
, become more or less stand-by plant, being kept for peak loads 
and emergencies. 
For traction purposes the continuous-current machinery 
consists of three 500 kw. Ferranti-Bruce Peebles sets running 
| at 180 revs. per min., and capable of running with an over- 
load of 50 per cent. for two hours continuously. These 
engines are without doubt the best that 
Messrs. Ferranti have ever supplied to 
West Ham, the lower speed, improved 
design and good workmanship having 
made them exceedingly reliable. The 
dynamos ure compound wound, as gene- 
rally used for traction purposes, and each 
is capable of supplying sufficient power 
to run 50 cars. | 
The latest addition to the generating 
machinery is a Willans-Parson steam tur- 
bine coupled to a Dick-Kerr two phase 
alternator of 1,500 kw. capacity. This 
set takes up little floor space, being 
straddled across the condenser pit and 
resting on the foundations of two small 
engines. The alterations necessary to 
make room for the turbino were very 
slight, and were carried out by the per- 
manent station staff. This set is very 
economical in steam consumption, the 
makers guaranteeing 18 lb per kilowatt- 
hour, and similar sets by the same makers 
have on test shown consumption as low 
as 15 lb. and 16 lb. per kilowatt-hour com- 
pared with 27 lb. per kilowatt-hour of the 
1,200 kw. sets. This has already had its 
effect on the coal bill, and will have more as the day load on 
the turbine increases. The speed is 1,500 revs. per min., and to 
show how steady the set is at this high speed a coin can be 
balanced on edge on the crown of the main bearings. This 
turbine set is shown in Fig. 22. 


(To be continued.) 


RAIL CORRUGATION.* 
BY JOSEPH A, PANTON. 


Summary.—Ia this Paper the author shows that the trouble experi- 
enced with rail corrugations may be traced to the use of weak trucks and 
unsymmetrically driven axles, and that the usual theories as to the origin 
of corrugation are not tenuble. 


Introduction.—The question of rail corrugation has, until recently, 
been surrounded with a great deal of mystery, and has presented 
one of the most puzzling problems with which the traction engineer 
has been called upon to deal. Even at the present time great 
diversity of opinion still exists as to its real cause. It is because 
generalisation has been attempted without careful and detailed in- 
vestigation that so much of a misleading character has been published 
on the subject. In the present Paper the author proposes to deal 
with the subject in a general way, confining himself as briefly as 
possible to the practical side of the corrugation problem, without 
entering to any extent into the question of materials and methods 
of manufacture. 

Rail Grinding.—At pre:ent, as a partial remedy, we keep on 
grinding rails—and money —away, without making headway towards 
finding the actual cause of the trouble. Railgrinding can be accom- 
plished by fixing to the car or locomotive a combined letter press and 
slipper block fitted with refill carborundum shoe (ses Fig. 1). You 
will notice that there are four carborundum blocks, 6 in. by 8 in. by 
8in., fitted in the shoe. This arrangement is by no means the best, 
as when a grinder of this length is riding on the crest of a wave, 
the outer end: have a tendency to dip into the hollows. To obviate 
this one continuous block ot carborundum would be preferable, in 


order to gain rigidity when negotiating waves of the same length. 


* Abstract of a Paper read before the Institution of Electrical Engineers. 
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The author finds that & coarse grit of carborundum (No. 16) used on 
a wet day, with a medium file-cutting pressure, gives the best results 
Rail grindiog is, however, by no means a remedy, as the corruga- 
tions soon reappear, which indicates that we must look to the equip- 
ment directly or indirectly in contact with the.rails, and not to the 
rails themselves, for the cause of the trouble. 


Rails.—Seeing that the actual corrugations occur on the rail, it 
is but natural to suppose that their presence or absence depends on 
the quality of the rail. The author has given careful consideration 
to this view, and has come to the conclusion that no satisfactor 
evidence has yet been put forward in support of it. In fact, enoug 
evidence has now accumulated to contradict any rail theory that 
might be promulgated. It therefore behoves us to look elsewhore 
for a solution of this problem. In this connection the author would 
give the following amongst other reasons why the rail theory fails 
to account for the presence of corrugation: (1) Because rails manu- 
factured by every firm in the world have corrugated since the 
advent of electric traction. (2) That the rails did not corrugate in 
the days of horse and steam cars. (3) That the check rails are 
corrugated to an equal degree, and parallel to that on the crown of 


€ 


the rail. (4) That rails did not corrugate so long as the armatures 
were built on the axle. (5) That it takes on the average three 
years to develop corrugations on a new system, and only three weeks 
on relaying with new rails thereafter. (6) That an ordinary rail- 
way rail taken from the straight road of an electrically operated 
railway (where no corrugations occur) and relaid on a checked curve 
soon corrugates. 

These are a few of the principal reasons why we cannot attach the 
blame to the rails ‹ r their manufacturers. Further, corrugated rails 
have been tested and found to contain all the chemical constituents 
and to possess the physical qualities required of them. It has been 
said, and continues to be repeated, that the trouble is due to the 
chattering of the rollers at the rolling mills, owing to the play in the 
pinions and bearings of the rolls driven by antiquated steam engines. 
Let me here say that such statements are misleading and without 
f undation. For the sake of argument assume that the chattering 
of the rollers does corrugate the rails. Why, then, is it that the rails 


e 

{ Flanged brake block 
! VN NOST cuts in here 
PQs. <<< i 
TT N 
Зу: 


Fio. 2. 


on electrically operated railways only corrugate on checked curves, 
the remaining seven-eighths of the track being perfect ? And why 
does it take so long to corrugate tramway rails on a new system, 
and so short a time on renewals? And why are not corrugations 
found on our steam railroads, running at 60 miles per hour? 
These are facts which one.cannot get away from, and which entirely 
dispose of the rolling theory. Further, in this country and abroad, 
we find corrugations 24 in. to 80 іп in wave-length. If chattering is 
going on in the Middlesbrough rollers on so gigantic a scale, the 
noise of it should be audible for miles around. 


Defective Railway Rolling Stock.—The author's attention was 
first drawn to defects in rolling stock as a means whereby corruga- 
tion might be caused about three years ago by the action of a 
flanged brake block then being tried to keep down wheel flanges. 
The tendency of the flanged brake blocks was t» cut into the outer 
edge of the wheel tyre, as here shown (Fig. 2), and it appeared 
difficult to account for this peculiar action. Later on it occurred t» 
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the author that the bogie truck frame and the wheels were not 
acting in unison, especially when rounding sharp curves. The 
| bogie truck, frame, by means of the hangers, communicated to the 
brake block a twisting movement—that is to say, the truck frame 
acd brake block had a tendency to get out of line with the wheels 
when on the curve—but were bein 
brake block; hence the thrust on the said brake block and its ten- 
dency to cut the wheel tread. On reverting to the brake block 
without a flange no cutting of the wheel tread occurred. Having 
got thus far, by judicious watching it soon be ame apparent that 
this brake block had a decided {tendency to run off the wheel tread 
‚ on one side and cut into the flange on the other, as here represented 
(Fig. 8). On further examination it was soon found that the 
frames were out of square and the axles out of line or oblique to the 
line of motion, as already stated, this being due probably to the axle 
being geared at one end of the shaft only, the tendency being to 
form diamond shaped truck frames. To prove this remarkable 
result of defective gearing the author has only to draw attention to 
| the case of the Liverpool Overhead Railway during the first nine or 
ten years of its existence, when the armatures were built on the 
axle, whereby a symmetrical drive was obtained. Daring this 
period there was no sign of any corrugations. On introducing 


single-ended geared axles into the same bogies, a series of difficulties | 


cropped up when running over the same rails, necessitating the 
renewal of rails on checked curves—a serious additional expense. 


If, in the light of this result, we consider the fact that at least 
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Fia. 3.—Tyres or SIxdLER Motor Вовік Truck. 


75 per cent. of our present-day electric railway and tramway equip- 
ments are unsuitably mounted on trucks of weak foreign design, the 
main feature of which is lack of durability, due to cheap methods 
of production, the outlook is anything but hopeful. 

Defective Tramway Rolling Stock.—Many similar cases have 
occurred on tramway undertakings where the conversion from steam 
to electric traction over the same rails has brought about corrugs- 
tion. The tendency of a gear is to get away from the pinion, and 
it can do so in time, due to the wear of the motor brasses, axle 

| sleeve brasses, horn slides, &o. Being geared at one end and 
| mounted in a weak track frame, the whole tendency is to push the 
| frame out of square and the axle out of line, and, as an examina- 
tion of the wheel tyres clearly indicates, a grinding action takes 
| place between the wheel flanges and guard rails. The wheels soon 


become groove-locked when speed is attained, and the whee 
| 
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flanges striking the check rail intermittently cause the 306 b 
to jump or oscillate in the groove, giving rise tə intermitten card 
ding and producing the peculiar flattening oi the rail kaoti as x 
rugation. Corrugations will also be found on the check ар 1 
and parallel to those on the crown of the rail, which clearly А n 
strates that the wheels oscillate in the groove. This soon dics 
about unequal tyres on the same axle, which caus:8 8 e gei 
slowing or lagging behind of one tyre, and this still further ш 156 
the tendency to locking of wheel tyres, as can readily be seen | у к 
severe indentations on the check rail, each indentation ig 22 i 
to nothing as the tyre is freed. Immediately the tyre 19 1 
jumps forward the required distanze to bring it into line. pro ERE 
a sort of case-hardening effect on the head of the rail whic ре je 
high, and as it is at the same time revolving, 1n doing so 2 Win 
grinds intermittent hollows in the rails, the wave-longe * metior 
determined by the speed and elasticity of the track. Iot iip have 
of wheels we have clung to old practices longer than mig 
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been expected, and longer г than would have been the case had not 
first cost been a factor that had to be considered. We have retained 
the multitude of flange shapes and treads that existed in the horse- 

car days, having made few changes in their dimensions or contour, 
a matter which requires immediate attention; for as we have con: 

siderably increased the speed and weight of care, the tread and 
wheel flanges ought to be suitably modified te adapt them to the 
new conditions. Again, the running of a iu. thick flange in a lin. 

wide groove requires пише consideration, especially when rounding 
curves. 


Excessive Wheel and Ране Wear.—It would be safe to assume 
that 75 per cent. of our electric rsilways and tramways are troubled 
more or less with excessive and irregular flange and tread wear of 
their wheels. In the cuse of bogie trucks sharp flanges are produced . 
on wheels in diagonally opposite corners of the truck, and square 
flanges on the mate wheels (see Fig. 8). This peculiarity has de- 
veloped greatly since the advent of electric traction, and clearly 
indicates to the author's mind that the method of single-ended gear- 
driven axles has the tendency to send the geared end of the axle 
forward, while the mate wheel has the reverse tendency; hence the 
sharp flange on the wheel nearest the gear, which, being the aggres- 
sor, is found to be of smaller circumference than the mate wheel, as 
shown in Fig. 8. The elightest difference in circumference of two 
wheels on the same axle will throw additional weight and wear on 
the smaller or slow wheel; the author has repeatedly measured 
differences in circumf rences varying.from 4. in. to lin. The slow 
wh: el therefore grinds the flange and causes it to wear sharp (see 
Fig. 4), while the flange of the mate wheel is drawn away from 
contact with the rail and receives no wear. We therefore arrive 
at an unbalanced condition of the car body, especially when rounding 
curves, which throws undue and constant pressure on the smaller 
wheels. In the case of street cars, where we have no elevation on 
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curves, the inequalities of wheel circumferences are further aggra- 
vated. It will also be found that in short wheel base trucks secured 
to the car body the two smaller wheels will be on the same side of 
the car, thus making an unbalanced condition of the car whether 
running on the straight or curved track, the wheels on one side 
being cut into at the back of the flanges, whilst on the other side the 
tyres are frilled ovor the rim, which will tend to further increase cor- 
rugations where unequal rail level of the track exists. In serious cases 
this unbalanced condition has caused a cant or tilt of the car bod 

representing jin.in 9ft.6in. This accounts for the varying condi- 

tions of corrugations so often found on the straight track. The type 
of truck known as “ Brill E. 21“ cannot get out of square so easily, 
but the axles still get skewed, though remaining parallel to each other. 

Teking into consideration the direction of motion, the accompanying 
diagram (Fig. 5) will illustrate why the two smaller wheels come to be 
on the same side of the car. Speaking generally, corrugations are 
most likely to be found in towns and cities where sharp loops and 
carves are negotiated regardless of speed with top-heavy canopy- 
covered cars and trucks that were never designed for such circum- 
stances, consisting of a few stampings and castings bolted together 
regardless of accurate fitting. Such frames are unable to retain 
their original squareness, however well reinforced with corner 
plates. This lack of squareness means axles out of arallel, motors 
out of alignment and bearings out of truth, resulting in climbing 
wheels, hot boxes, unnecessary consumption of power and rapid 
deterioration of rolling stock and rails. Some 12 months ago a 
set of Corporation tramway trucks were put through the engi- 

neering shops, thoroughly squared up, planed, fitted and finished. 

These trucks were then put on a particular route, and it is 
very gratifying to hear that the wheel flanges are greatly improved 
and the corrugations reduced to one half their original size. The 
author has also taken in the side frames of a Brill E. 21 truck lin , 
still finding the same bolt holes in the car body; the result is a much 
steadier running car with better wheel flanges. One therefore arrives 
at the result that corrugations o on electric railways and tramways are 
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caused JJ Goad сийе а И шк к с CE ы шш weak bogie frames and trucks, unable to withstand the 
side strains of our top-heavy cars running at high speed on flat 
curves of short radii, the weakness being intensited by unsym-: 
metrically driven axles being run through sharp loops and turnouts. 
Hence in towns where corrugations do not appear you will tind a 
perfect track with trucks of sound mechanical design, preferably 
former built under refined engineering conditions. Recent trucks 
have been designed to permit of the wheels and axles moving later- 
ally upon curves, but how much lateral play can be expected with a 
4 in. flange running in a l in. groove, admitting inequalities in track 
gauge ? 
Me Cutting.—This is one more instance of. skewed axles and 
КПА ual tyres on the same axle, resulting in the wearing away of 
the back of the wheel flanges, as seen in Figs. 3 and 4, representing 
something like {іп to gin. More serious still, however, is the 
wearing away of the check fails, necessitating the renewal of checks 
every 12 to 18 months. Not only so, but the swarf or filings given 
off have a tendency to get into the motors and bearings, causing 
further complications. ‘The author finds that check cutting is not 
due to want of lubrication between the coach and bolster of the 
bogie, as at first seemed apparent, but rather to the oblique running 
of the wheels and axles, especially with tyres of different diameter 
on the same axle. This leads to another important subject, viz. :— . 
Broken Axles.—Taking the case of axles which are not deficient 
in material and construction, the author has, observed that these 
fractures occur on the geared side of the axle, where the shaft enters 
the hub of the wheel. A fractured axle a “ен to be short in the 
grain, as if all the nature had gone out of the steel. Samples of 
this material have been tested, and the tensile strength and ductility 
have been found to be up to the standard. On examination, how- 
ever, it will be noticed that the complete break is сиы 


у" 
Ф 
РЫ 
Y^ 
ү} 
1. — 


Fig. 6.—UNsyMMETRIVALLY Driven Axis SrrIKING Онкск Bar. 


series of short fractures, evidently caused at different t times and 
places, round the outer circumference of the shaft, which cannot Т 
observed outwardly with the eye orlens. The. author is stron 

of opinion that these fractures are caused by the skewed a 
coming up to the curve at the wronz angle, as shown in Fig. 6, this 
cecurring when the axle is rigidly held in position by the motor on 
the geared side. With such a deviation it is quite obvious that the 
flange of the wheel (especially the wheel nearest the gear) strikes 
the check rail violently on entering the curve, the blow being deter- 
mined by the horse-power of the motor, speed, weight of the train 
or car, and leverage from wheel flange to axle shaft. 

This leverage is also pa gee for broken spokes in solid cast- 
wheel centres of motor ax This skewing of axles is quite appa- 
rent on short chain curves, the check rail showing a decided cutting 
away of the ramped part of the check as the wheel enters the curve. 
It therefore appears that the only hope of saving »xles at the present 
time is to keep the power switched off the motors as far as possible 
when rounding curves, so that the axles can move freely to suit the 
circumstances. 

Roaring Rails.—Roaring rails are found principally on Indian 
steam railroads, and, reviewing the evidence from that direction, 
we can only surmise that the trouble originates in much the 
same way as corrugation— viz., from defects in the rolling stock, 
such as excessive play at the journals or longitudinal play be- 
tween the journal box and pedestal, which would in time, by 
constant hammering, cause the sides of the truck frame to 
spread outwardly, at the same time distorting other parts of the 
frame connected therewith. Such faulty truck design allows the 
centrifugal forces to centre at various points in the truck, thereby. 
shifting the centre of gravity horizontally and causing "unequal 
strains on the wheel flanges and unequal tyres on the same axles. 
This, then, ought to convince one that it takes time to distort truck 
frames on a new system—speakiag кл three years at the 
outside, if they are going to give ata Once distorted, Leu s b 
difficulty in corrugating newly-laid checked rails, a matter Whieh бу 
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this time has come under the notice of most tramway engineers. In 
a similar way you will find the two smaller wheels on the same side 
of trailing bogies on electric railways. Fig. 4 illustrates а typical 
example of two like pairs of defective wheels obtained from a strained 
trailing bogie. Now, if a train is composed of more or less strained 
trucks of tris type, drawn by a locomotive, one might expect roaring 
rails, because the axles are free to lag and lock across the track 
gauge on any part of the road, accordi to the varying circum- 
ferences of the wheel tyres. On the other hand, if the same train 
is driven by geared motors, the power of the motor overcornes the 
tendency of. the wheels to lag, which therefore run steadily though 
skewed and unchecked. It is only when such skewed axles meet 
check rails that the leading tyres tend to groove lock. Then it is 
that the two combined effects (i. e., the groove-locking and the wheel 
lag) are able to overcome the inertia of the motor, the opposing 
forces causing the axle to oscillate intermittently when checked. 
Hence corrugations can be produced at will, on checked curves or 
where heck rails are used, be it on the straight or curved track. In 
the case of electric railways, any light depressions the trailing coach 
wheels might make on the rail are obliterated by the harshly 
acting and heavy motor coaches that follow. We, therefore, find no 
corrugations or roaring rails on the straight unchecked track of 
electrically operated railways. Roaring rails have most irregular 
ridges and hollows not confined to any one length, and quite dis 
tinct in appearance from corrugations, though caused by one and 
the same thing; add to this the climatic conditions and varying 
elasticity caused by the different qualities of ballast and packing, and 
we have a train supported by wheels of varying circumferences, un- 
checked in their career, lagging and hopping along a t'ack consisting 
of inequalities in rail level. Hammered roaring rails are the inevit- 
able result. | 
Elasticity and Vibration.—A great deal has been said about rail 
vibration. The author fails to see why an ordinary tramway rail, 


laid in solid cement, should vibrate, unless it is caused to do so by 
the hammering action of skewed wheels, locking and oscillating in 
the groove, which in turn sets up & vibration of the car and rail. 
Where deep corrugations have been found tho vibrations set up in 
the rail by the car passing over it cause the setts to entirely separate 
themselves from the rail, the rail eventually becoming waterlogged. 
Similar cases will be found where cars when negotiating pointe and 
crossings have a tendency to gallop, due to the inequalities in the 
points and road bed setting up a periodicity of blows that synchronise 
with the car springs. Whether this periodicity can be made to agreo 
with the corrugations on the tongue of the points and rail remains 
tobe determined With regard to bridge-constructed railways, one 
can feel and hear the vibrations of the structure when the approach- 
ing train is half a mile off, yet there is not the slightest sign of cor- 
rugations on the straight track when no check rails areused. Take 
the average case of a tramway where the track is laid like an anvil, 
and the speed thereon is 10 to 12 miles per hour : you get corrugations 
of about 2 in. to 8 in. pitch. Compare this with elevated and bridge- 
constructed electric railways running at 30 to 86 miles per hour, en- 
tirely laid with ordinary railway rails on longitudinal sleepers 
supported every 2 ft. 6 in.: you would expect to find corrugations in 
proportion, say, of 6 in. to 9 in. pitch: as a matter of fact, the cor- 
tions on the checked curves referred to exceed these lengths 
heiderably, due entirely to the elasticity of the track both hori- 
zontally and vertically; and here it may be noted tha“ the cor- 
rugations are shorter in wave-lengths at the joints than in the 
middle of the rail, depending on the rigidity of the joints and fish- 
plates in question. This proves that the wave-length of corrugation 
varies with the speed of tbe vehicle and track elasticity. Speaking 
generally, the composition of the metal and methods of manufac- 
turing 7 in. , irder rails in the early steam tramway days and to-day 


Fic. 7.—MzrHop or STRENGTHENING TRUCK (ANGLE STEEL UNDER Frame). 
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are not much different, unless it be for the better, yet rails manu- 
factured by every firm in the world have giy- n trouble through cor- 
rugation since the advent of electric traction, and rails that did duty 
for steam traction on being utilised for elee&rio traction co 
after a few years’ service, thus showing that the change in the 
rolling stock is responsible for the corrugations. Ё 


Cable Cars.—We hear very little about corrugations with refer- 
ence to cable traction; owing to the different method of applying the 
power to the axles. The speed not being high, the corrugations take 
considerably longer to form in the first; instance, and are of smaller 

itch compared with those found in conneetion with electrie traction. 

here seems no reason for doubting that corrugations on cable roads 
are brought about by weak trucks on flat curves, as it is here that 
the greatest damage of all is done, forming the first factor in mak. 
ing corrugations. The uncqual wheels oscillating in the grooves 
forin regular corrugations of definite wave-length, though the wheels 
are not so harsh in their movements as with geared axles, wherein 
the two forces are acting against each other. 


Truck Design.— This matter of rail corrugation is now receiving 
the close attention of British manufacturers, the experience with 
early American designs and practice proving disastrous, as, in the 
hurry to secure cheap meth: dsof production in order to compete with 
one another in foreign mar? ets, the standard stamp of durability re- 

uired in this country was not maintained. It follows, therefore, 
that a large percentage of the trucks under our street cars are not 
capable of meeting modern requirements, because of the inability of 
the frames to withstand side strains, so frequently found in city and 
suburban districts, where the flat curves (taken at a high speed) 
are usually frequent and of short radii. Such trucks may be cheap 
at the beginning, but constantly require repair, while at the same 
time they need more current to draw them, and are most er. 
pensive in the end, as many managers have learned to their sor- 
row. The present day bogie truck frames of rive ed and 
built up construction, as used by most electric railway com- 
panies, carry the load in the centre, and are themselves supported 
upon equalising springs instead of on journal springs. This gives 
a short spring hase for the franie, and in consequence, when the 
brakes are applied, the frame is pulled down at one end and 
pushed up at the other. The author has noticed frames til 

3 in. or 4 in., bringing the lifeguards down on the rails. This, 
course, releases one pair of wheels of their share of the load, with 


liability at such times of derailment, especially with bogies fitted 
with one motor, where the total weights per axle vary. The ten- 


dency of this type of frame to tilt under brake action necessitates 
deeper flanges and wider treads than is practicable in electric i 
vices. The equalising bar bears directly upon the axle bor, an ш 
when the horn slides are worn the boxes take up a rigid 5 ye 
an acute angle to the jaws of the frame, causing а binding : this 
boxes and producing the vibration so noticeable in trucks o 


therefore, necessary to give up the riveted and built up construction 
of bogie frames, which xe not capable of withstanding the зери 
strains of single ended gear-driven axles on modern high: ae 
electric railways. It is entirely due to the weakness in . 
two sides together, especially under the axle box, that the u ee 
day trucks are unable to withstani the severe side strain d E 
а to. It will therefore be necessary to supplement te a à 
sent trucks with suitable under frames well braced on either si he 
the wheels (see Fig. 7, with upper frame removed), in order oh in 
the spreading and buckling of frames now going OD, W ^ ha A 
serious cases may amount to 13 in. Adjustable thrust plates x 
been tried by some of our prominent railways with о ge init 
the tendency being to further strain the already strain стай 
A motor truck for modern electric inter-urban services er 
ways and tramways has to withstand more or retards 
strains, and vibrations (due to higher acceleration an than the 
tion), and carries a much heavier load in comparison, 

frames of locomotives or early tramways ever experte et 
must therefore turn our attention to stronger and more su 
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designed trucks, with solid forged side frames, equally as strong- 


unde: the axle box as over it, securely braced together, and capable 
of withstanding side strains and shocks in every direction, by the 
use of journal springs to bring the load to the wheels without in- 
terfering with the easy action of the boxes in the jaws, and, if 
possible, by equalising the weight on the frame before it is equalised 
on the wheels. In cases where there is only one motor per bogie 
it is advisable to have the brake gear towards the inside of the 
frame (see Fig. 8). By this arrangement the leverage is propor- 
tional to the weight on the axles, the total difference in weight 
carried by the motor and trailing axle varying from 80 owt., to 2 tons. 
This arrangement still has the disadvantage of throwing excessive 
wear and strains on one side of the jaws or horn cheek plates, 
eventually causing skewed and binding axle boxes, so noticeable 
on tramway systems that have been running for some considerable 
time with trucks not provided with renewable horn ckeek-plates. 
In the author's opinion the time is not far distant when we shall 
have brake blocks on either side of the wheels, especially for 
street traction. The difficulty with horn slides would then be 
obviated, with a corresponding reduction in leverage and saving of 
labour for motormen. Regarding the possibilities of wheel skidding. 
a suitable tachometer or indicator fixed at each end of the car would 
give a visual warning to the motorman when the car wheels were 
skidding. Some careful observations have been made with refer- 
ence to the effects of retardation on the rails. With heavy electric 
trains running at 40 to 60 miles per hour, only barely visible wavy 
skin depressions appeared on the rails after a hard application of 
the brakes, the depressions being distorted and finally obliterated 
by the next train. Sudden braking operates unfavourably on the 
superstructure, in the sense that the rails are subjected to vibration, 
and consequently the substructure gets separated. This action has 
gone on for years at the same place without creating any 
impression upon the head of the rail. There is therefore no ground 
for assuming that the application of brakes has any conneotion with 
corrugations or roaring rails. 

To sum рей, corrugations аге caused, directly or indirectly, 
by lateral play in weak trucks, the weakness being intensified by 
unsymmetrically driven axles. The whole question can, however, 
be finally settled and tested only by a full technical investigation 
carried out by the Board of Trade or a Royal Commission. In con- 
clusion, the author would point out that, however erroneous these 
observations may seem, and however crude the suggested remedies 
may appear, they are the direct result of practical experience gained 
since the year in which accelerated electric railway traction made 
а substantial start. 


THE LEAKAGE REACTANCE OF INDUCTION 
MOTORS.* | | 


BY A. S, MCALLISTER. 


As will be seen from the simplified circuit diagram and the cir- 
cular current locus of an induction motor, the maximum power 
which the machine can possibly &bsorb at normal E.M.F. depends 
almost exclusively upon the combined local leakage reactance of 
the primary and secondary windings. Therefore, of all the calcula. 
tions connected with the predetermination of the performance of a 
certain design, none is of greater importance than that dealing with 
the leakage reactance. Although numerous theoretical equations 
are available for determining the reactance, the fact remains that 
only those that are formed upon an experimental basis are found to 
give results in conformity to observation under test. In the outline 
treatment below an attempt is made to arrange in simple form 
certain design constants that have long been in use for predeter- 
mining the performance of induction motors, and to show the rela- 
tion these constants bear to the leakage reactance, and thereby to 
investigate the facts upon which the reactance depends. | 

Beyond any doubt the simplest and at the same time the most 
reliable equation that has ever been derived for assisting in the 
design of induction motors is the one given by Mr. B, A. Behrend, 
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in which c is the leakage coefficient,” as illustrated below, A is the 
radial depth of the air-gap, ¢ the pole pitch, and C, which is desig- 
nated as the “ dispersion factor," depends for its value upon the 
arrangement of the slots and the conductors Since o is a ratio, 
the value of C is independent of the unit in which A and ? are 
expressed. However, in what follows all lengths will be considered 
as measured in centimetres. 

The leakage coefficient, с, may be defined briefly as the ratio of 
the length, NO to OK, in the circle diagram of Fig. 1. Referring 
now to the simplified circuit diagram of Fig. 2, upon which the 
simple circle diagram is based, it will be noted that NO is the syn- 
chronous no-load exciting current of the motor, while OK has a 
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value which would be represented by the ratio of the primary 
voltage E to the combined primary and secondary leakage reac- 
tance (X +X,). Obviously, when the value of с and either NO or 
OK are known, the main features of the circle diagram can be con- 
structed and the maximum power factor and maximum input can 
be determined at once. On account of the convenience of the 
method, the value of NO is ordinarily first caloulated from the 
mechapical dimensions of the rotor and stator, the arrangement of 
the primary coils and the magnetic density in the air-gaps, and 
then OK is ascertained by the use of formula (1). It might thus 
appear that the short-cirouit’’ current is made to depend upon 
the radial depth of the air-gap, the magnetio density, the pole pitch 
and the exciting current; as & matter of fact, however, the leakage 
reactance, as found from the above equation, and therefore the 
" short-ecircuit' currents, are tacitly assumed to be entirely inde- 
pendent of all these quantities. It is the object of the present article 
to give & physical interpretation to the quantity C, and to discuss in 
detail the facts upon which its value depends. 
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Fig. 1.—81«PrE CIRCLE Diagram or Inpuction Motor. 


Mr. Behrend has shown that the exciting current can be deter- 
mined from the formula 


dgm——— . —} e e è o ө (2) 


where B is the magnetic density in the aie gay ane n is the number 
of conductors per pole per phase, 4, being the current per phase. 
He has shown also that the primary voltage per phase can be 
represented as T 
i = ' Ь 9 * е ° 
o= gi ProB 
where f is the frequency, р is the number of poles and b is the width 
of the motor. 

Let the combined primary and secondary leakage reatance per 
phase be represented by х.+:,, then 


(8) 


V, T, o 
Combining equations (1), (2), (8) and (4), 
124 fpnMB 18  BAf 
105 e 27/2 nAO 
2:19C 
* x, ^o ж. . . . . . (8) 


Considering for the moment that C is a true constant, the in- 
terpretation of equation (0) would be that the effective leakage 


Thus, 
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reactance per pole varies directly with the square of the number of 
conductors per pe ке idi: “ш motor, and is indepen- 
dent of the pole pitch and the depth ot air-gap. . 

A little sani eration will show that the actual inter-linkag: f 
leakage flux and conductors will vary somewhat with the number 
of slots in which the conductors are placed, that it is not 1 
independent of the pole pitch, and that it will depend largely apon t o 
reluctance of the leakage path; it will vary slightly with the ер 
of the air gap, and largely with the shape of the slots. pon се 
various modifying influences will depend the true value of the 


actor C. 
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Some time ago* Mr. Н. M. Hobart reported the resulta of ealou- P The true 


Jations and tests of 57 induction motors, and gave curves, based on 
the tests of these machines, showing in what manner the leakage 
coefficient depends upon the pole pitch, the slot opening, the air-gap 
and the number of slots per pole. The above-mentioned curves: 
have been reproduced in Figs. 8 and 4 herewith, which, however, 
have been plotted with co-ordinates somewhat changed from the 
ones employed by Mr. Hobart, on account of the fact that the new 
scales chosen allow the results to be readily expressed in the form of 
simple equations that permit of easy interpretation. The dis- 
persion factor" C ів cons dered as made up of two componente, 
‚ c and c'; the former depends upon the shape of the slots and the. 
. ratio of the pole pitch to the core length, and the latter depends upon. 
the depth of the air-gap and the number of slots, thus: i | 
| | | О=сс. ug. mius » AD: 
Values for c are given in Fig. 3, while Fig. 4 shows values for c. 
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Fro, 3.— Mm DisPERSION FACTOB FOR Open ; ND CLOSED SLOTS. 


The heavy lines in Fig. 8 are the curves re-plotted from Mr: 
Hobart's results. The curve from the comple'ely closed slots can be 
represented with considerable accuracy by the following equation :— 


| | c= 10542726 PI WA (8) 
Likewise the curves for the wide-open slots is fairly-well repre 
sented by the equation - | i 


50% • • С e А " (9) 


The graph of each of these equations is shown as a broken line 
near the corresponding curve. 
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Fic. 4.— Z10zA0 Dispersion Factor. 


The interpretation of equations (8. and (9) when used in conjunc- 
tion with equation (6) would be that the leakage reactance consists 
of two parts, one of which varies directly with the pole pitch and 
the other directly with the length of the core; for wide open slots, 
the latter is 1-72 times as large as the former per unit length, while 
with completely closed slots the latter is 3°62 times as large as the 
former. 

It is permissable to assume that if all other conditions remain 
unaltered, the decrease in the leakage reactance for the embedded 
length varies directly with the percentage opening of the slots. 
Equations (8) and (9, can, therefore, be combined as followe :— 
29t 

s (10) 


‚ where 8, is the percentage openin othe alots К А 
the main dispersion factor. en . Equation (10) gives 


c==10°5 - 008, 


* Ree The Electrician, Maroh 11, 1904, 
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physical significance of equation (10) oan be pointed 


out most clearly by assuming temporarily a value of unity for the 
factor c’ in 
Thus, 


equation (7), and combining equatioris (6), (7) and (10). 


1 219 (10-55 - 568, P 2 Un, . . (104) 


which shows at & glance therelative importance of the “ embedded" 


length and the free 1-ngth of the primary coil in contributing to 


-he local leakage reactance of the windings, as noted above. 
Values for с as found by Mr. Hobart are shown by the heavy 


curve in Fig. 4. A fair approximation to this curve is given by the 
following equation 


c — 0:54 ee . (Ш) 
where h is the average number of the stator and rotor slots per pole 
per phase. The broken line in Fig. 4 is the graph of equation (11). 
According to this equation & certain portion of the leakage react- 
ance varies inversely with the number of slots in which the con- 
ductors are placed, and also inversely with the depth of the air-gap. 
This portion may be designated as the “ zigzag leakage reactance, 
and c can be known as the “ zigzag ” dispersion factor 
Combining equations (7), (10) and (11), the value of the total 
dispersion factor becomes ; 


. 2:9t na 1 02AT 
C= (105 5 585+ b ) (о 54+ ixi 
It will be observed that the straight line graphs of equations (8), 
(9) and (11) do not coineide with the corresponding curves in Figs. 
3 and 4. It is worthy of note, however, that caleulations of the 
leakage coefficients of the 57 different motors mentioned above when 
made according to the straight line graphs agree with the actual 
test upon these machines equally as well as do those based on the 
heavy carves. Moreover, the equations upon which the straight 
line graphs are based are interpretable strictly according to physical 
facts, while the interpretation of the deviation of the heavy carves 
from straight lines are involved in a considerable maze of guesswork. 
It is evident at once that the main dispersion factor " considers 
all of the conductors of each pole winding to be cut by all of the 
leakage lines due to the currente in these conductors, while the 
“ zigzag leakage factor" assumes the leakage lines due to the cur- 
rent in the conductors in each separate slot to surround only this 
particular slot. Neither of these assumptions is absolutely correct, 
but it is beliered that the relative importance of the facts under- 
lying the separate assumptions are properly accounted for in 
equation (12). 
It should be noted carefully in this connection that all the 
equations recorded in this article deal with empirical constants, and 
it is not permiesible to extrapolate beyond the range covered by 
the tests. It is believed, however, that for induction motors of 
relatively standard pattern, excludin all freak designs, the equ 
tions and curves furnish a reliable basis for calculations. . 
Equation (12) shows plainly the various quantities which м 
the value of the local leakage reactance, as given by equation (6), 
and it indicates that the dispersion factor in equation (1) is gua 
true “constant.” It is well worthy of note, however, that the 
original statement by Mr. Behrend that the value of C for half-open 
slots varies between 10 and 15, is fully confirmed by the "i 
the 57 motors mentioned previously. The fact of the matter 18 2) 
a motor so designed that, when analysed according to equation ( í 
the value of C is less than 10 or more than 15, with So- 05, 150 
such extreme dimensions that it will probably not be a commercial 
desirable machine. 


. (19) 
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THE TRANSMISSION OF ELECTRICAL ENERGY BY 
DIRECT CURRENT ON THE SERIES SYSTEM. 
| BY 1. S. HIGHFIELD. 


The following is an abstract of the discussion Vesp 
place at the Institution of Electrical Engineers on, r. E i 
field's Paper. The Paper was given in abstract in OUT 
two issues. : 

DISCUSSION. me 

Mr.J. 8. HIGHFIELD, during the discussion. drew артат ol the 
corrections required in Table I. of the Paper. In the partico ite hoold 
St. Maurice-Lauranne undertaking the number of machine aeris 
be 12 instead of 6, in the St. Acquedotto de Ferrari-Galliers Lyon 
the machine units should be 8 instead of 18, and 10 he effect thst 
undertaking an additional note should have been put tot de 
only the last 6 mi'es of the transmission line were undergron one of the 

Lord KELVIN, in opening the discussion, said it was FEY 
best scientific Papers he had ever heard . For himself. 
swerved from the opinion tbat the right system for long - 
mission of power by electricity was direct current. the ease with 
venience of the three-phase system was well-known, as also 


eet 
con- 
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the advantages of such were all reaped 


high cost for units on the alternating-current system. 
parallel system the big loss was at the farthest point and the average loss 
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which transformers with no moving parts could be worked. It was, in 
fact, the great convenience of the static transformer that had led to so 
splendid a development in electrical engineering. They were now reverting 
to the views of 20 or 30 years ago with regard to direct-current working. 
They were all acquainted with the many difficulties which presented 
themselves when working with alternating currents for long-distance 
transmission, many of which were apparently insurmountable. Mr. 
Highfield had shown them the perfect treed om of direct-current working 
from such difficulties. One important point was the enormous advantage 
direst current had in respect to insulation. This was amply proved b 
the experiments put before them by Mr. Highfield; 80,000 volts wi 
direot current was as easily worked as 40,000 with alternate current. 
This was enough to prove the case unless there were vast difficulties in 
the practical management of direct current compared with alternate 
current. But this was not the case. Asa matter of fact, the difficulties 
were in the management of alternate current. He was convinced that 
in the ordinary distribution of power by electricity, sooner or later—pro- 
bably man Eon henoe—ocontinuous current would predominate. He 
was reminded ot a statement made by Lord Rayleigh “ that he rejoiced to 
gee alternate-current working coming in as it was; the whole world would 
thus learn the superiorities of direct current." ` 

Prof. G. КАРР hoped the pioneering labour of Mr. Highfield would not 
be lost, There was every reason for expressing such a hope, for if they 
looked back some 15 years or so when polyphase currents came up, they 
found that although all the pioneer scientific labour was done in England, 
abroad. He did net consider 
direct-current working a fanciful idea, and manufacturers should prepare 
for what was sure to come—a demand for continuous-current machines 
giving high pressure. If manufacturers would prepare for this demand, 
the previous experience of this country being five years behind the 
manufacturers on the Continent would not be repeated. He himself 
had only been converted to a belief in direct current working within the 
past three years since inspecting some of the stations. under the 
control of M. Thury. One of the difficulties which presented them- 
selves in electric power working was the question of commutation when 
there was a great difference of potential between the commutator bars; 
this had been overcome in the machine that Messrs. Parsons and Stoney 
had now completed. Another difficulty was the insulation of the 
machine from the motor which drives it. In the Th stations a 
Raffard coupling was used for the higher pressure instead of li With 
one scheme with which he had been connected, which was for carrying 
current over 800 miles, they used links made of ordinary rubber belting 
‘with canvas insertion, and the total insulation was 78 megohme, working 
out at 82 watts with a working pressure of 80,000 volts. With an alter- 
‘nating current line of such le there would be hundreds and hundreds 
of insulators, and at 50,000 volts each insulator would lose 52 watts, and 
‘at 70,000 volts the loss was nearly double. With continuous current he 
did not think there would be this great loss. He had some figures avail- 
able regarding a transmission plant in Switzerland, which was to pro- 
vide about 4,000 kw. in Zurich from a river about 85 miles distant. Two 
systems were available, one three-phase and the other direct-current. 
The total cost of the continuous current was £220,000 and for alternating 
£247,000, working out at about £28 per kilowatt for the three-phase and 
£21 for the direct-current system. These estimates were both for aerial 
lines. With regard to cables, the three-phase cable com very un- 
favourably with the single-core cable, which could be used for the direct 
system. 

Mr. C. P, SPARKS said that in this country the absence of water power 
and the comparatively short distances over which power transmission was 
necessary, the alternating-current was likely to serve them for a lon 
time. The direct-current system ri show an advantage with overh 
conductors, but he did not think this would be the case with underground 
cables. With regard to the example of power supply shown by Mr. High- 
field in Fig. 12, he could not agree with the author as to the great advan- 
tages of the direct-current system. Extensions from time to time could 
be carried out gradually with alternating just as easily as with direct-cur- 
rent. Further, it appeared to him that although a station situated at the 
edge of the system of supply might be economical with an aerial line, if 
an aerial line was not possible then the station should be in a more central 
position. As to the figures given by Mr. Highfield of the approximate 
costs of the two systems, a low cost of the units was given for direct and a 
However, in the 


would be less than the 10 per cent. taken by Mr. Highfield. Direct-current 
losses at time of full load would be about 6 per cent., but the losses with, 
alternating-current would be less, and the alternating would be the 
cheaper one of the two, so far as losses are concerned. With regard to 
Mr. Highfield's conclusions, he agreed with the statement concerning “the 
ability to extend the possible commercial transmission distance far beyond 
that possible with alternate currents," but when the author went on to say 
„particularly in those cases where underground transmission is essential 
he totally disagreed with him. * 

Mr. THOS. HESKETH said that, as regards the power which a 
direct-current cable had of attracting moisture, his own experience had 
been that the trouble in practical working was not so much insulation 


breakdown as the trouble caused by surges. Results in his own station 


at Folkestone, where current was sent 2 and 4 miles by underground 


cables, were in favour of the continuous-current system. In alternate- 
current working there were disadv 


antages with machines and apparatus 


which outweighed any trouble there might be with direot-ourrent cables. 


There was no doubt that if these cables could be kept in the same con- 
dition as when delivered by the makers no moisture would be drawn into. 
them, but in cases where a conductor was running at a light load for 
some time and then with a heavy load for a time, on cooling down 
moisture was drawn into it, which led to electrolytic action. 


‚Мт. W. Н; PATCHELL said that, in reference to the statement in Mr. 
Highfield’s Paper as to the case of remedying breakdowns, this was not 
his experience. Certainly, continuous current did not cause break- 
downs or surges so frequently as alternating current, but when a break- 
down did occur one realised that something special was going on. In the 
case of a company which he was connected with in 1886 they bad a good 
deal of trouble, but if they had had insulated floors round their switch- 
boards like M. Thury now worked with, they would doubtless have been 
saved a good many breakdowns, He would, however, take the statement 
made at the beginning of the Paper, that the use of direct current would 
eliminate all difficulties, with a grain of salt. The point of making an 
earth return was probably all right for some systems, but it would have 
to be adopted with care in town work. The author had specifically 
referred to the operating of hoists and winding gear. He (Mr. Patchell) 
would have thought that if there was anything to which this system was 
not well adapted it was the winding engine, unless one had an engine 
with a heavy flywheel, when it did not matter whether the system was 
three-phase, single-phase or otherwise. 

Mr. FRANK BAILEY said that it was difficult to understand why this 
admirable method had not been carried out to a greater extent in coun- 
tries other than Switzerland, He himself had had no experience of 
high pressure continuous current, but it seemed to him that for one man 
(M. Thury) with no previous experience of such a scheme to carry such a 
scheme to a successful end, including the design and construction of 
generators, engines and other important parts of the system, was really 
maryellous, Because they had to a considerable extent got over the 
difficulties of alternate-current working, that was no reason why they 
should overlcok the advantages of the direct-current system. With 
regard to the danger of breakdown in the cables, he thought there should 
not be any difficulty in procuring a cable that would stand any desired 
pressure. Cables had been laid in this country which had stood 3,000 
volts, and, doubtless, when the need was shown, the manufacturers wculd 
provide what was required, and there was therefore no need to doubt the 
feasibility of the system. He thought, also, that Mr. Highfield’s figures 
were reasonable. 

Mr. B. M. JENKIN said 967 had all had experienoe of what the 
troubles were with the three-phase system, and they therefore were 
anxious to know what troubles they were likely to experience with direct- 
current working, The author in the Paper stated that in the three-wire 
system the generators were divided into two approximately equal groups, 
and the middle point was connected to earth. He should say, however, that 
this system was not so safe as the two-wire system. With regard to the 
question of losses in the system, this was a very important matter indeed, 
and if Mr. Highfield could give them any further information on this 
point than he had done it would be much appreciated. As to C?R loss on 
the series system, the author gave this as 3 per cent. at full load, com- 
paring this with an overall loss of 10 per cent. on the parallel 
system. Did this loss at full load mean а kilowatt loss? The charge of 
8d. per unit for loss at full load was, he thought, too high. Ina 
generating station there were a number of auxiliary motors, and he did 
not think it was customary to charge all the current during full load at 
8d. per unit. One point in the Thury system was of immense importance, 
that was the possibility of using it for coupling alternating systems 
together with a flexibility which was impossible with alternating current. 

Mr. J. J. FASOLA referred to the Albula-Zurich scheme, mentioned 
by Prof. Kapp, involving the transmission of 16,300 kw. over 85 miles 
between two points of concentrated load, and gave actual figures compiled 
from last September’s tenders, and submitted to the Town Council of 
Zurich in the form of an exhaustive comparative report by Director 
Wagner, of the Zurich Electricity Works. For the transmission line 
they adopted in the three-phase parallel system a voltage of 45,100, 
dropping to 40,000 through four sets of three conductors, each 8 mm. in 
diameter, spaced 0-8 metre apart, and compared with the direct- 
current series system, whereby a constant current of 170 amperes 
at 96,000 volts would be transmitted through two pairs of con- 
ductors 6:7 mm. in diameter. In each case the line loss was 
taken at 11 per cent, and two entirely separate transmission lines 
-were intended with iron or concrete poles 80 metres apart in the 
direct-current case and 60 metres apart in the three-phase case, 
-the lowest wire hanging not less than 8 metres above the ground 
level. In the three-phase case, five-section isolating and arrester 
houses were arranged for each line interoonnested in pairs, whereas 
-in the direct current case six houses common to both lines were con- 
sidered sufficient. The оное yearly load diagram for about 8000 kw. 
was available to base the probable future load diagram upon in calculat- 
ing the three-phase line losses, The cost of three-phase transmission 
line worked out about £74,500 higher (accounted for by 590 tons more 
-copper, 1,100 more posts, 675 more miles of copper and 20,200 more in- 
sulators to erect, and four more section stations), but the losses in the 
‘direct current case came out to 17,800,000 — 2,400,000 = 14,900,000 kw. 
hours per year higher, which even taken at as low а figure as 0. 1d. per 
unit, and capitalised at 7 per cent., represented a money value of £85,000, 
thus leaving a balance in favour of three-phase transmission of £10,500 
for the transmission line. The power station comparison was made 
betwee. eight 8,000 н.р. 7,000 volt three-phase hydraulic units, running 
at 6:0 .evolutions, connected direct without intermediate switch gear to 
th:ce-phase transformers with extra high tension secondary switch gear, 


-and on the other hand eight 3,000 н.р. hydraulic units, each coupled to 
two double commutator series dynamos giving twice 3,000 volts each at 


375 revolutions, together with simple switch gear, &o. The direct current 


series generating plant also worked out in this case the dearest by £8,000 


accounted for by an extra expense on the three- hase side of £3,520, 
C153, £8,400, Aud £2,640 i connection with the buildings, turbo- 
exciters, transformers, and switch gear respectively, and an extra єр 
on the direct current side of £2,820, £21,300, and £460 in connection 
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with turbines with their automatic regulators and insulated couplings, 
dynamos, and turbo-generator for local supply respectively). The trans- 
forming sub-stations for transforming down to 6,000 volts three-phase 
and the continuous current emergency storage plant likewise worked 
out about £80,000 more expensive in the direct current series system. 
Altogether a total balance of £48,500 was obtained in favour of the three- 
phase parallel system, although this figure was subsequently reduced to 
£30,000 by a special inquiry commission, who submitted revised figures 
on the basis of a5 per cent. line loss in the series system, which was 
proved to be the figure for highest economy with that system. Any ad- 
vantage as regards higher security in the transmission line of the direct- 
current system was considered outbalanced by lower security in the 
stations. Further, in the three-phase саве а very considerable part of the 
capital outlay might be postponed until the power demand called for it, 
or & favourable market opportunity occurred. Everything taken into 
account, therefore, the result of the comparison was in favour of the three- 
phase system. This result did not necessarily conflict with the figures 
given by Mr. Highfield, as the three-phase system appeared to be at a dis- 
advantage, iu long transmissions at any rate, at the comparatively low 
voltages of 10,000 to 20,000 volts taken in the paper in connection with 
cables. Further, he thought the fact that the peak of the load would only 
be likely to occur for two or three hours justified a comparison between 
normally-rated constant-current machines and three-phase machines 
normally rated to give 15 to 25 per cent. lower output so that they could 
still give the overload during the peak period. The cost of turbines, build- 
ings and three-phase line for Zurich (excluding sub-stations) was £148,000. 

Mr. H. M. HOBART said that, with regard to Tables 17. and III., he 
thought the cost of the power station on the Thury system bad been put 
too low and the alternating-system power station too high, and he 
critically reviewed the various items of costs in the tables. 

Mr. J. T. IRWIN said that in the case of a system taking power from 
& waterfall over a long distance, like the proposed transmission from the 
Victoria Falls, Prof. Ayrton had found direct-current transmission the 
only possible solution for a commercial scheme. 

Mr. B. A. DAWBARN said that the direet current system was essen- 
tially one for long-distance transmission, and was, of course, especially 
adaptable for water power. One point which arose with this system was 
that it was necessary to adopt more generating units than they were 
accustomed to with parallel working, the effect кш the capital 
outlay in machinery and accessories could not be kept down to the 
minimum. The direct-current system was undoubtedly well adapted for 
embracing four or five industrial centres, where one was not large enough 
to pay for the opening and working of a station. | 

Mr. J. S. PECK said that, with regard to the statement in the Paper that 
tbe pressure could be doubled with the same insulation strain, he could 
not quite see how that could be. However, so far as insulators were con- 
cerned it was evident they had not reached the limit of the capabilities of 
the manufacturers, and certainly not the limit with regard to trans- 
formers. But they were limited to some extent by the frequency, though 
he saw no reason why they should not go down to 10 or 15 periods, in 
which case the troubles would be decreased. He thought there were very 
serious drawbacks to the direct-current system.. The difficulty of insu- 
lating the machines by means of an insulated floor, and mounting them 
upon insulators, and the difficulty of insalating the prime mover, 
might not be difficult with small units, but with large machines the 
matter was a difficult one, and the greatest objection was commutation. 

Mr. L. ANDREWS said that it was evident that where it was possible 
to work this system it was the cheapest. During the past year or two he 
had had the opportunity of studying cable troubles, and the conclusion 
he had come to was that these troubles were very serious, but the trouble 
with moisture being drawn to the cable in direct-current working seemed 
to depend entirely on the method of insulation adopted. His experience 
had been that with vulcanised rubber-covered cables moisture was col- 
lected, whereas those covered with lead remained perfectly dry under the 
same conditions. With regard to the author’s reference to the cost of 
ducts and trench work, he saw Mr. Highfield had put the cost of trench 
work at £900 per mile, or something over 10s. per yard. This seemed a 


very high estimate for trench work, and he thought 4s. per yard would . 


be nearer the mark. 

Mr. A. RUSSELL said that experiments seemed to show that a pres- 
sure of 10,000 volts alternating was about equal to 20,000 volts direct in 
its effects. In the case of a cable, the pressures across the different layers 
of insulation were not in phase, and as the result of calculation he had 
found tbat the sum of the pressures might be very much more than the 
applied pressure, in the same way that the sum of the pressures acrosa a 


non-inductive resistance and a choking coil in series might be 40 per cen t. 


greater than the pressure applied. . 

S'gnor GUIDO SEMENZA (Milan), in a communication to Mr. W. M. 
Mordey, who read the letter to the meeting, gave his views on high- 
tension direct-current transmission as follows: * Direct current had 
many advantages for long-distance transmission, the principal being (a) 
simplicity of lines, as there was no necessity or reason to use more than 


four wires for a transmission (only two wires did not secure sufficient on. · 


tinuity of working); (b) possibility of insulation at very high tension, as 
wires could be placed as much apart from one another а best, 
while with three-phase current wires could not be placed very far from 
one another on account of self-induction ; (c) possibility of reaching much 
higher tensions than with three-phase currents; (d) absolute indepen- 
dence from the question of parallel running ; when the transmission dis- 
tance was very considerable the parallel working of the alternators on 
the two ends was not assured; (e) absolute independence from voltage 
regulation ; (f) possibility of using cables for higher tensions in direct 


current than in alternating current transmission, as it appeared from 


recent researches, On the other hand there were the following draw- 
backs: (9) the necessity of using small generating units; (A) direot-current 
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high-teneion generators with all their inconveniences; (k) necessity of 
rotary transformers for every application. Finally, there were some un. 
known points to consider, namely: (I) behaviour of such lines under 
atmospheric disturbances; (m) behaviour of such lines under instante. 
neous variation of current. Concluding, he believed it was worth while 
studying the question very carefully, especially as the transmission by 
direct current was so much cheaper.” . 

Mr. J. 8. HIGHFIELD, in reply, referred first to Mr. Sparks’ remarks 
regarding direct-current cables underground attracting moisture. He had 
noticed this firet when at King’s College with Dr. Hopkinson, who carried 
out à large number of experiments on the whole question. He found 
that when there was a connecting link from pole to pole then moisture 
got transferred from the positive to the negative pole, but во long as there 
was no connecting link then there was no moisture, His experience had 
been that the trouble occurred at the joint boxes. There was not so 
much trouble with these boxes with alternating ourrent as with direct, 
but he со! this trouble so small as not to be worth worrying about, 
With. regard to the transmission of direct current underground, this 
was actually done at the present time on the last 6 miles of the Moutiers- 
Lyon line. Before this underground system had been adopted many 
tests were made to ascertain if there were any unexpected difficulties, but it 
was found that none existed. Withoverhead conductors difficulties ocourred 
which were not present with underground, such as damagein various ways; 
in fact, it was one of the most important points in favour of this direci- 
current system that it gave the means of going long distances under. 
ground, which could not possibly be done wtth the three-phase system. 
As regarded the cost of direct-current, the cost of the direct-current station 
was greater than that of the alternating-current station, and, therefore, 
the determining point was the cost of the line. For overhead work the 
cost of the line was a much smaller proportion of the whole than would 
be the case with underground cables, but it was very difficult to get com- 
parative tables for overhead as compared with underground cables. As 
to the cost of the loss in the line, the simplest method of arriving at this 
was to take the cost of the cable system, and add to this the cost of the 
plant required to force the energy into it, About 10 per cent. of the total 
pent cost would be ueed for sending the force into the line. As to line 
oss, reference had been made to the house transformer system. With 
this system you had to carry 175 units for every 100 units sold. This 
represented a large capital loss. Of course, if it was necessary to work 
with Weleh coal and the cost of generation was high, then the loss was 
something worth considering, but he thought that the cost of 
the line loss was much lower than most people caloulated. The 
series system could be run overloaded, and the efficiency of the 
line could be improved by the fact that the current could be re- 
duced when the load was low, or increased when the load was heavy, 
As to the costs of the plant, which had been somewhat criticised, he had 
enormous difficulty in getting any figures at all, and especially in getting 
them checked, and he had adopted for his figures what he had fairly 
thought was about the price they might expect to pay. Mr. Peck had 
referred to the insulating coupling. · Undoubtedly the insulating coupling 
wanted a good deal of designing when they came to high powers. 
Thury had just kept up with his requirements in this respect, but he had 
not the slightest doubt that, if necessary, M. Thury could design a 
coupling for any power as required. With regard to insulating the 
machines, the workmen, of course, had to be protected, but it did not 
Seem an unsurmountable difficulty. Finally, he wished to say how 
gratified he was, as he was sure they all were, at the presence of Lord 
Kelvin that evening. His attendance there taught them a magnificent 
lesson of constancy of purpose. 
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THE TITANIUM FILAMENT LAMP.* 


A patent issued on January 29, 1907, to John Allen Ношу о 
York, Ра., on an original application filed December 29, 1904, ae 
decided November 27, 1906, describes the process of manufacture 0 
a homogeneous titanium incandescent lamp filament. _ The саша 
of the patent аге on a filament made of pure metallic titanium 0 
bigh fusing point and electrically conductive, which is stable at " 
efficiency at which a carbon filament, or a titanium carbide Ваша 
will rapidly disintegrate, the light-emitting properties of the i 
ment being due to homogeneous nature of the titanium ; 25 ча 
the process of forming the filament, ** which consists exclusiv ді о Ps 
conducting titanium compound, by|passing through it ent we oh 
current in a vacuum, thereby illuminating the substance with w i 
the titanium was combined and by means of said electric pe 
shrinking and sintering the remaining pure metal into a 06 
homogeneous shiny filament." uM кн 

The specification states that the invention relates to t Hear 
facture of luminants for electric lamps made of very pure re а t | 
metals, such as tungsten, titanium, zirconium, &o., or ndn 
or more of such metals, or of pure chromium, molybdenum 
thorium, manganese, or alloys of such metals. h higher 

These luminants are ductile and capableof standing & ae 
temperature than any form of carbon or the carbides of б eset 
and are more efficient than any hitherto known metallic wey : 
They can withstand a much higher temperature andalso бит 
heat into light waves, and thereby have the properties 0 | 


* From the Electrical World. 
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circumstances of the experiments the quantity of electricity re. . 
covered up to any given time follows a law Qa log (p+ t) similar 
to that found by Rankine and others for the recovery of stress in 


radiation. These metals, or osmium, cerium, niobium, tantalum, 
and vanadium, or boron and silicon, are utilised, either singly or 
mixed in a powdered form, as some of these powdered metals can be 
obtained by known processes, more or less pure; or the pure oxides, 
hydrides, nitrides, or metals in a very fine powder or in a col- 
loidal state of the oxide or colloidal suspension of the ptre metal 
can be employed, and with the dry powder a lubricant or binder 
used, such as water or paraffin, to form or sha ethem. They are 
then baked in an oven to drive out the paraffin or water, and in 
case the oxide is used the filament is reduced in pure hydrogen by 
external heat to the metal. The preliminary baking does not 
oxidise the metal, but merely strengthens it, and during this opera- 
tion the binder is dissipated, leaving the filament formed of a 
refractory substance, strong, durable and of good conductivity. 
The body is now heated by an electrio current in a vacuum to drive 
out the hydrogen and to sinter or alloy the particles. If the filament 
is too large or rough, it may be rolled or drawn to the desired shape. 

As an illustration of a suitable process, titanium nitrides are pro- 
duced, for instance, as the titanium dinitride (Ti Nz) by heating the 
pure titanium dioxide in pure ammonia-gas. The nitride is mixed 
with a very small percentage of water or paraffin and heated, as 
above described, to eliminate the water or paraffin, and the filament 
is then treated by an electric current in a vacuum to a sufficient 
temperature to decompose the nitride, and a dense homogeneous 
pure titanium filament results: or the pure titanium metal, in a 
very fine powder, is squirted into shape by means of a suitable 
lubricant, such as water or paraffin, heated gently to drive out all 
traces of the lubricant, and then sintered in a vacuum into a dense 
shiny pure titanium filament: or if desired, titanium dioxide is 
converted into the colloidal state and formed into shape, dried 
by gentle heat, and heated in pure hydrogen to reduce the filament 
into the metal, although in this last-named operation it is quite 
probable that some or nearly all of the titanium dioxide is merely 
reduced to the suboxide (TiO); but as this substance is a good con- 
ductor of electricity it is admirably suited for further treatment ; or 
the titanium metal is converted into the colloidal state and formed 
into filaments, when in the desired consistency gently heated, and 
in both these last-described cases the filament is traversed by a suit- 
able electric currení in a vacuum to sinter and shrink the filament 
into & dense shiny homogeneous metallic filament. 

The luminant bodies are to be used in & vacuum or neutral gas to 
prevent any possible oxidisation of the metal and give & greater 
light for the same expenditure of energy or the same light at a much 
less expenditure of energy than any form of electric luminant 
hitherto known. This wonderful and hitherto unknown efficiency 
may be attributed not only to the high temperature coefficient and 
the high temperature which the filament can withstand, but also to 
the shiny metallic surface of the luminant, which radiates the light 
rays in a remarkable manner. AE - 

Should there be the slightest trace of carbon or of some not easily- 
fusible metallike platinum present in theluminant body, its efficiency 
will be so reduced as to render the body almost useless. A trace of 
carbon may permeate the filament of the lamp during the exhausting 
operation if care is not taken to prevent the vaporised oil of the 
pump from entering the bulb of the lamp and combining with the 
titanium filament. . . 


д 
PHYSICAL SOCIETY. 


At an ordinary meeting of the Physical Society held on March 8th 
Prof, J. Perry, F.R.S., President, in the chair, 
A Paper by Prof. F. T. Trouton and Mr. S. Russ on 


“The Rate of Recovery of Residual Charge in Electric 
Condensers," 
was read by Prof. Trovton. The experiments described by the 
authors were undertaken in order to examine the rate of recovery 
of residual charge when the difference in potential of the plates is 
kept constant. Previous experimenters have always allowed the 
charge to accumulate on the plates while observing the rate of rise 
in potential. In that case the recovery meets with an ever increas- 
ing opposition which complicates matters. The authors have 
employed two methods. In the first, which was used with mica 
condensers, the potential, observed by an electrometer was kept 
constant by means of a variable resistance which was gradually in- 
creased as the recovery current diminished. The high resistance 
necessary was constructed of two horizontal metal plates with 
ionised air between them. A movable shutter could be introduced 
between the plates to adually diminish the cross section of the air 
resistance as required. The second method was used when the 
residual charge was great enough. In it the current was passed 
through a dead-beat galvanometer and the value of the recovery 
current at each moment determined. In this case the difference of 
potential of the plates may be taken as constant since it was prac- 
tically zero. The observations when plotted with current against 


time were found to lie on a hyperbola. This shows that under the 


overstrained elastic bodies when the strain is kept constant. 


The CHAIRMAN said that together with Prof. A on he had carried ` 


out а series of experiments on this subject which were described in 
Vol. XXX. of the Proceedings of the Royal Society. 
made upon strained materials, Leyden jars and voltameters, with the 
object of testing Maxwell's law, The current flowing into or from the 


Observations were 


condenser was kept constant and equal to zero, and under the conditiona 


of the experiments the solution of Maxwell’s differential equation gave: 
for the potential v between the surfaces of the condenser the equation 


v —-À-4Be-B' 4 Ce- 064... 


It В was less than y, y less than 5, and во on, then after certaia intervals 
of time certain of the terms became unimportant, and if the time were 
sufficiently large the equation for v reduced to 


t —AÀ + Be- Bt, 
He was of opinion that if the higher terms in the erpression for v were 


maintained it would be found that the results obtained by the authors 


could be made to fit a formula deduced from Maxwell’s theory. It was 
necessary to exercise caution in the selection of an empirical formula to 
represent the results of experiments. Two very different formule would 
often over & moderate range fit a series of results equally well. 

Mr. A. CAMPBELL said the method of using ionised air for a variable 
and adjustable resistance was very ingenious. A somewhat similar use 
of ionised air as a constant high resistance was made by Prof. McClelland 
(Royal Dublin Society, February, 1904), who found such a resistance most 
useful in comparing very small capacities. In the case of the celluloid 
and paper condenser the effects must be partly electrolytic, for moisture 
is present as an important factor. This might even be true in the case 
of a mica condenser in which the tinfoil does not make] extremely good 
contact with the dielectric and where creeping charges might occar, 
Thus the effects described in the Paper may not be traly dielectric. 

Mr. ROLLO APPLEYARD remarked that in the absence of details 
regarding the condenser it was difficult to discover how nearly or how 
remotely the dielectric sheets in the authors’ experiments were analogous 
to test bars submitted to mechanical stresses in Prof, Rankine’s investi- 

tions. The authors stated that their condenser was construsted of 
“ celluloid sheets, in conjunction with layers of paper, laid on either 
side.” This leaves in doubt the nature of the material of the conductin 
surfaces and the effectiveness of the contact between those surfaces an 
the dielectric. If it happened that the contacts wera imperfect the 
results must be held to relate as much to what transpires at the surface 
as to any action within the material. Imperfect electrical contact must 
be regarded as analogous to mechanical slip, and the equations must be 
modified accordingly. Celluloid is a dielectric which, when tested 
between electrodes making perfect contact, exhibits practically no ** elec- 
trification,” aud from this it is safe to predict that it will exhibit very 
little residual-charge effect, After receiving the proof of the Paper he 
(Mr. Appleyard) carried out some tests upon a sheet of celluloid 0:177 om. 
thick with circular electrode surfaces 140m. diameter. The total pres- 
sure on the upper tinfoil electrode was 8,170 grammes and the tempera- 
tare 20°C. The following results were obtained: 


Mercury Electrodes. 


Galvanometer Galvanometer 


Volts. | deflection after deflection after 3 mins. | b 35 
i Б | a eye (Battery removed | (megohms). 
I min. | mins. at 2 mins.) 
Sf o t 8 

176 118-0 118:0 | —0˙5 80˙5 

289 232˙5 232:5 —0:5 | 61-0 

442 848:0 848:0 | —1 0 | 68:5 

600 464-5 464-5 -10 Й 697 

Tinfoil Electrodes. 

176 280 | 810 0*0 8390 

289 134:0 143:0 . 0:0 1160 

442 | 9980 | 8029. 0:0 810 

600 411:0 480:0 +1%0 09-0 


À comparison of the above figures with the results arrived at by she 
authors seemed to break new ground, anda study of the differences abend 
lead to a better understanding of these phenomena. As the authors 
worked with only 20 volts, the attractive force between the electrodes aed 
the dielectric would be less than in the above case. In the Paper the 
authors had expressed their results in an arbitrary unit of time, so that it 
was impossible to determine whether in this respect his results agreed 
with those of the authors. Au arbitrary unit of current had also been 
adopted by the authors, | 

Mr. W. А. PRICE expressed his interest in the Paper, and asked if the 
authors could give a physical explanation of the phenomena described. 

. Prof. TROUTON said, in reply to the chairman, that they had 
tried to represent their results by an exponential expression, but the 
result was not nearly so good as that obtained from the formula given in 
the Paper. Of course, with more constants an exponential expression 
could be used. He had found that their formula fitted the results of the 
chairman and Prof. Ayrton. In reply to Mr. Campbell and Mr. Appleyard, 
he said that possibly there might be electrolytic action, but most of the 
phenomena described were due to residual-charge effects. With reference 
to the units, he said the times were expressed in seconds, but the unit of 
current was arbitrary. | 
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THE FINANCIAL ASPEOT OF LONDON TRAFFIC. 


The problem of London traffic may be looked at from two 
points of view, but it is generally regarded from only one of 
these—namely, from that of the convenience of the travelling 
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public. There is a constant demand for greater facilities. 
There is, however, another point of view—namely, the financial 
one, of which we must not lose sight. During the last few 
years the facilities for travelling about London have increased 
considerably, and although the number of journeys taken per 
head of population has, no doubt, also increased, the greater 
facilities have resulted in distributing the travelling public 
among a greater number of means of transit which are gee 
rally in competition with one another. On that account 
prices at which the travelling public is carried have been mue 
reduced ; in fact, a cutting of prices has taken place akin to 
that with which we are familiar in the electrical industry gene 
rally, and which has not led to the best of results. 
The means of transit in London may be divided in 
classes—namely, railways, tramways having the resources 0 
the rates behind them, and, lastly, omnibuses and tramways 
run by companies. In the case of long-distance railways a 
suburban networks, passengera may be carried on the subur 


to tbree 


па v E rg ged їгёе, lines at more or less unremunerative rates, 80 long as арии 
16а, 0d, ... 8а. 08. ] inadvance, | age result is satisfactory, even though the suburban par P 


line mày suffer from heavy capital expenditure. Such S | 
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ways suffer further from the obligations imposed up on them of 
running a certain number of trains at very reduced rates for |. 


the benefit of workmen. Tube railways also suffer from heavy 
capital expenditure, and much more seriously so, because this 
heavy expenditure is extended over not merely a portion 


but over the whole length of the line, and affords a serious 


handicap. Thus the Central London Railway is only able to 
earn a dividend of 4 per cent., although the line of route is 
exceptionally favourable. "The City and. South London Rail- 
way at one time payed a dividend of 3} per cent., but since 
the electrification of the London County Council tramways this 
dividend has fallen to 2 per cent. and even lower. The newer. 
tube railways appear to give results which are still less satis- 
factory from the financial point of view. 

As regards the financial results of the London County 
Council tramways, these cannot yet be clearly stated, but 
these tramways, of course, have the advantage of the security 
of the rates in competing with other means of traffic. The 
London United tramways, on the other hand, deal with ап 
area which is much less favourable than that of the London 
County Council tramways, and the effect of recent extensions 
into the more rural parts of the suburbs seems te have been 
accompanied by financial results which are, to say the least, 
unfortunate. m Ze | = 

The position of the omnibus companies is at present oné of 
transition, and remains to be proved. So far there has been a 
policy of headlong competition. The older companies running 
horse omnibuses have been forced into the poliey of putting 
motor omnibuses on to the streets more quickly than they 
would otherwise have done, and they are hampered with the 
stock of old omnibuses left on their hands. These no longer 
attract the public, except on days on which skidding is more 
than usually probable, and therefore in some cases the fares 
on these omnibuses have been reduced to the halfpenny limit. 
Whether such.a reduction is likely to improve matters is 
doubtful, since the loss of merely a halfpenny per mile on a 
horse omnibus ів likely to make its service unremunerative. | 
. A position ha& been reached in which fares have been so 
far reduced that a great deal of capital is now unproductive, 
and there is no doubt that this point will have to be taken 
seriously into account before long. It has already been con- 
sidered by the Metropolitan District Railway, and the fares 
have consequently been increased, notwithstanding the storm 
of popular protest which arose. It is curious that people 
should expect commercial concerns to be run on philanthropic 
lines, but such is often the case. There is no doubt, however, 
that.any action which tends to make capital unproductive can 
only, be detrimental, unless such unproductiveness is caused by 
the substitution of modern methods for those which are anti- 
quated. We do not suggest that artificial prices should be 
maintained so as to give large dividends and a poor service, but 
we think it would certainly be well if those engaged in carrying 
London traffic could come to an understanding as to the mini- 
mum fares which should be charged so as to make the carry- 


ing business remunerative, or, at least, so as not to cause a loss. 
4 i 


^ ^ NOTIOE.-GOOD FRIDAY WEEK. 


"THE ELECTRICIAN” wi'l be published on THURSDAY in 
Good Friday week instead of on Friday. Communications intended 
for this issue must reach the Offices not later than WEDNESDAY 
MORNING'S POST. - — = 

Alterations to existing Advertisements and Copy for new Adyer- 
tisements must reach the Publisher on Tuesday morning; Official: 
Announcements and “Small” Advertisements not later than 8pm; 
on WEDNESDAY. i n 


"REVIEWS. . * 
' ө 
(Copies of the undermentioned works can be had from The F ectrician Office, post 
free, on receipt of published price. Add 5 per cent. for abroad or forfore'gn books. ) 


Radio-active Transformations. By E. Roruengronp, F.R.S. (London: 
Constable & Co.) 16s. net. 

This volume contains eleven chapters embodying the 
author's lectures delivered under the Silliman Foundation at 
Yale University, March, 1905. In the 15 months that have 
elapsed between the date the lectures were given and that of 
their publication many changes and extensions of our know- 
ledge have been made, and the author has incorporated many 
of the more important researches in his chapters, which, how- 
ever, follow the general order of the lectures. Each chapter 
is a more or less complete presentation of the particular section 
of the subject dealt with brought right up to date, and often 
containing discussions, not to be found in the general litera- 
ae of the existing state of knowledge of the section as a 
whole. 

The book deals more especially with radio-active change, but 
many other aspects of the subject of necessity call for treat- 
ment. After an historical introduction of the discovery of 
radio-active elements and of their distinctive features, the 
methods of measurement employed, and the successive changes 
that accompany the expulsion of the rays, the author takes in 
his second chapter the case of thorium as an example of the 
successive changes which occur in tho radio-active elements, 
the phenomena for this element being of a simpler character 
than in the case of radium. The more complex changes in 
radium follow in succeeding chapters. Urauium and actinium 
are considered last. A special chapter is devoted to the dis- 
cussion of the formation of helium from the radio-élements ; 
the radio-activity of the earth, and the speculations as to the 
effect of radio-activity on its age; the properties of the a-rays, 
research in which has been so voluminous in recent years ; 
and, lastly, the physical view of radio-active processes where 
possible causes of atomic disintegration, atomic constitution 
and stability, the electronic theory of matter and other specu- 
lations are reviewed. | 

The book treats a subject on which much has been 
written in an interesting and authoritative manner. The 
reader must feel it a privilege, as he proceeds, to be taken 
fully into the confidence of one who has contributed so much 
and is still adding so largely to one of the most important 
developments of scienco in the earth's history. At least, so 
it will appear in the future, when the rise of radio-activity, 
the yearly growth of which we watch today with breathless 
interest, will seem like the sudden springing into life of a new 
Science, grown to maturity in a sub-conscious world and 
needing but an accidental and chance observation to launch it 
fully fledged upon its career. And yet, perhaps, the most 
vivid impression with which one rises from a perusal of this 
work, in which each chapter seems to end with a prospect 
rather than a retrospect, is not wbat has been done already, 
but rather what remains to be done, and what in the near 
future undoubtedly will be done. The final products of radio- 
active change, the law which underlies the production of these 
strange sequences of evanescent atoms, the inevitable exten- 
sion of the new ideas in an embracing theory of the material 
universe, are a few of the immediate problems for which we 
await an answer, and probably shall not have to wait for long. 
While in the more remote background loom possibilities 
awakening out of these recent conquests destined to be irre- 
trievably inked with the future of thought, yet so tremendous 
that a new generation must arise before they can germinate. 


Die Akkumulatoren und Galvanischen Elemente. By Dr. L. 
Lucas. (Vol. VI. of ** Repetitorien der Elektrotechnik." Edited by 
A. Konigswerth rh (Hanover: Dr. Max Jahecks.) 38m. 

This work forms Part VI. of a series of volumes intended to 
cover the whole field of electrotechnics. Its subject is practi- 
cally the lead accumulator, for out of a total of rather more than 
100 pages, six only are devoted to primary cells and three only 
to other accumulators—-space so limited as to be almost uscless 
for the purpose. Indeed, the author shows little sense of pro- 
portion throughout the book, for having treated so inadequately 
matters which are distinctly included in the title, he proceeds 
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to devote 16 pages to an elementary exposition of the theory 
of electrolytic dissociation, in addition to the further pages 
which are occupied in describing the attempts to apply this 
theory to accumulator reactions. 

Manufacture and design appear to be represented by five 
unnecessary pages headed “Raw Materials, and by 11 pages 
giving some description of a few simple types of grids em- 
ployed in some German makes. 

The best chapter in the book is that devoted to Applica- 
tions.” Its 35 pages are chiefly occupied with a number of 
diagrams showing the various methods of connecting up and 
regulating batteries in practical work. Regulator cells, 
counter E.M.F. cells and booster regulation are all dealt with, 
both in their application to two and three-wire systems, This 
feature excepted, we are afraid the book makes little appeal to 
English readera, who, if sufficiently interested in the subject to 
study German writers, will rather turn to the comprehensive 
works of Schoop, Zacharias or Dolezalek than to the some- 
wbat scrappy and second-hand information here offered them. 
Das Elektrische Bogenlicht. Parts IV. to VII. By W. B. von 

CZUDNOCHOWSKI. ipzig: S. Hirzel.) 16m. 

This book gives perhaps the fullest treatment of the subject 
as a whole which has appeared any-where up to the present. 
The method adopted is the historical one, the evolution of each 
branch being traced in four periods—viz., 1802 to 1844, 1844 
to 1879, 1879 to 1900 and 1900 to 1906. The four parts here 
considered cover the greater part of the third and the whole 
of the fourth period. The following are some of the branches 
which are dealt with in this manner— viz.: the semi-incandes- 
cent arc (Soleil lamp, &c.); investigations on the distribution 
of the light from an arc; the relation between the light 
emitted and the current; the utilisation of atmospheric 
nitrogen by means of the electric arc ; the relation between 
current, P.D. and length of arc, this section being very fully 
treated; the temperature of the are; the evolution of the magnet 

system for both direct and alternating-current lamps ; magazine 
lamps ; enclosed arcs ; mercury lamps ; projectors ; lighthouse 
lamps; electric fountains; physiological effects ; the flame arc 
lamp; “salted ” carbons, this section being very full; some 
special lamps, such as the magnetite lamp and the Vogel 
mercury lamp; light telegraphy, e.g., by means of an arc trans- 
mitter and selenium cell receiver; the manufacture of carbons; 
the ionic theory of the arc; the principal types of feed-mecha- 
nism for coaxial-carbon and inclined carbon lamps, illustrated 
by a series of diagrams ; tho mathematical theory of the auto- 
matic regulation of the arc. The book errs somewhat on the 
side of prolixity, since it contains a great deal of matter, e. g., 
the section on current-generators and prime movers, pp. 661- 
671, which would certainly be superfluous to those for whose 
use the book is apparently designed. It nevertheless contains 
a large amount of information in an accessible form and has 
been well brought up to date. 


The Teaching of Elementary Mechanics. Edited by Joun Penny. 
Being a Discussion of the British Association at J ohannesburg. 


The well-known views of Prof. Perry on the teaching of 
elementary mechanics formed the basis of an extremely intercst- 
ing discussion at the British Association meeting at Johan- 
nesburg in 1905, and, with the addition of numerous written 
communications, this discussion is now published in book form. 

Experimental methods in teaching elementary mechanics 
have won a place in our educational scheme by the efforts of a 
band of enthusiasts extending over a period of 30 years, 
and the views of the eminent educationalists here grouped 
together are quite in accord with the main views of Prof. 
Perry, himself one of the most distinguished of the pioneers 
in the reform of teaching in mechanics. There is much diver- 
gence of opinion on miuor matters, particularly as to the 
amount of ability the average boy displaysin grasping the 
principles of mechanics, and the scope of the work which it is 
wise to attempt in schools. 

Many of the remarks are interesting as showing the attitude 
of those in control of different kinds of schools, or whose 
influence determines the teaching to a large extent. Principal 
Hicks says: Boys who come from the elementary schools 
and have passed through their higher secondary schools or 
central schools generally are very good, but boys who come 


from public schools are very bad.” . This latter is а heavy in. 
dictment, but some explanation is found in the remarks of 


another contributor who says that “ dynamics of rotation does 
not pay for scholarship purposes, but is a pleasant change 
from the particles that slide down the focal chords of para. 
bolas.” One need not seek far to find examination papers 
which justify this remark. 


A lecture by the headmaster of the Royal Naval College, 


Dartmouth, is also included, and affords pleasing evidence that 


the reforms in the teaching of mechanics effected at the Cam. 


bridge School of Engineering by the present Director of Naval 
Education are now being applied in the Naval schoole. This 
little book is worth careful porusal by all those interested in 
the teaching of elementary mechanics. 


THE INTERFERENCE OF FOREIGN CURRENT WITH 
AUTOMATIC BLOCK SIGNALB.* 


The rapid development of electric interurban railways and the 
multiplication of crossings of electric with steam railways has in- 
troduced a serious difficulty on steam railways using the automatic 
block signal system with rail circuits, due to the effects of the return 
current upon the signals. A committee was appointed by the Rail- 
way Signal Association in 1905 to take up this subject, and its 
report is composed largely of summaries of replies to a list of ques- 
tions sent out in a circular, but in a majority of cases the replies 
are too general to be of much real value. As to ths remedies to 
be provided, some suggest the prohibition of earth returns, while 
others believe that this prohibition (while it would be effective) 
is not possible. Some consider that electric railways should be 
required by State laws to eliminate all earth currents, while 
others consider that such a step would not be wise. A few of the 
more complete and definite replies as to methods of overcoming 
the effects of foreign current are given below :— 

1. Use storage battery supply and arrange polarity so that battery 
current flows in same direction as foreign current. : 

2. Insulate steam road rails by removing ballast, using good insulated 
joints and keeping bonding in first-class condition ; also, by insulating 
one rail and keeping this rail perfectly insulated, allowing other rail to 
carry leaking eurrent of electric road. 

3. Require electric lines to use a metallic return with double trolley ot 
at least a good copper return connected at short distances to their rails. 
. 4. Equalise resistance of both rails of circuit. = , 

5. The best means for overcoming foreign current in a signal track 
section, especially if it is polarised, is to well drain the roadbed, have the 
rails free from ballast, have the track insulations in perfect condition 
with short dead sections on siding or crossings. If they conduct the 
foreign current, transpose the track circuit at point where the foreign 
current is greatest if its potential is higher on one rai] than the other. 
If this does not overcome its effects, put in cut sections with battery open 
and track shunted when relays open. i M 

6. After 13 years fighting with foreign currents on automatic signal 
work, I have been convinced that its harmful effects can be жасо, 
but two different ways. One way is to insulate the rails of electric E 
and steam roads in such manner as will prevent any current leakage dn 
the earth. The other is to use а current for track circuits which 
operate a track relay on which direct current will have no effect. 
first scheme is not practicable on account of its excessive 008. 
second can be applied at a moderate cost, and is entirely reliable. T 

7. Foreign current in track circuit usually follows both rails an An 
any one particular rail, and I do not think it is possible to cen 
battery to work in same direction as foreign current, except 10 гаге =. 
where E conditions are such that foreign current traverses га 
opposite directions. i Е 

78. Where a good earth is available, earthing will tend aig ah 
UE but a break in the earth connection would probably ° 
foreign current to act on the relay. | А 

9. The earthing of both sides of a dead section will о юк 
the trouble locally by equalising the difference of poten ill increase 
reduces the resistance of the foreign current return, which Mea iu 
the foreign current flow and may increase the trouble some j% ае 
where the resistance of each side of a track circuit may not ailway cost 

10. Foreign currents are most likely to enter at electric r y 
ings, switches, planked highway crossings and iron шше: to 2 amperes 

11. Since а 1,600 ft. track section will pick up" from did P run along 
from a running stream, it would seem that steam roads T с stray еш. 
а river, as во many do, may expect considerable trouble from 
rents as the lines of the electric roads are extended. d 


The following are some of the recommendations made by 
committee after considering the replies :— 


The 


METHODS or PROTECTION AGAINST FOREIGN CURRENTS. 


і , bat- 
1, When there is а crossing of an electric road with : sem 
teries must be placed at each end of steam road track n 
d 7. ,,, 


* Abstracted from the Engineering News, New York. 
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and battery current arranged to flow in same direction as foreign current 
leading into track circuit, if foreign current is found to flow in a definite 
direction, The connections, through block section for control of signals, 
must be made by means of line wire circuits. If there is sufficient foreign 
current to improperly work the track relay when an insulated joint is 
broken down, the multiple track relay arrangement should be used. 

2. For situations where there are power houses and foreign currents 
follow the track rails, although there may not be a crossing or connection 
with an electric road, it is recommended that the conditions be carefully 
studied and exact information obtained as to tbe source, direction, 


amount and pressure of foreign current and provision should then be | 


made for removing or blocking out this current. 

3. To minimise as far as possible the effects of foreign current on line 
wire circuits, it is regarded as important that trunking be kept above the 
top of the ground, the rubber and other insulations be kept in first-class 
condition, and the common wire limited to a length of 10 miles. 

4. For multiple arrangement of track circuit relays, a resistance of 
16 ohms is suggested for relay at battery ends and 4 ohms for the relay 
at the other end of track circuit. The committee recommends that further 
research be made to establish the proper relation of the resistance, pick- 
up and releasing point of the two relays of the multiple track circuit 
arrangement. i 

5. For track circuits having but one relay, a resistance of 9 ohms is 
recommended for circuits 500 ft. and under, and a resistance of 4 ohms for 
circuits of greater length than 500 ft. While it is recognised that the 
best results are to be obtained by using a relay having a resistance propor- 
tioned to the resistance of the circuit, the benefits do not compensate for 
the disadvantage, from & maintenance standpoint, of having to keep in 
stock track relays of a number of different resistances. 

6. It is advisable to thickly coat with a heavy oil the parts of an 
insulated joint before the joint is put in place.. If there is interference 
from foreign current it is advisable to put a heavy oil on the joint and 
particularly around the exposed ends of the fibre at least every two months. 

7. For direct.current track circuit connections run in trunking, No. 8 
or larger B.S. gauge soft-drawn copper wire with ,’, in. rubber insulation 
is recommended. 

8. For signal circuit connections run in trunking a No. 12 or larger 
B. & S. gauge soft-drawn copper wire with zu in. rubber insulation is 

ecommended. 

9. Trunking when run parallel with the track should be kept clear of 
the ground. When run across tracks trunking should be put in with top 
б the ballast and with top of capping not less than 4 in. below bottom 
o : 

10. The standard earth should be made by burying in moist earth an 
annealed copper plate т; іп. thick, 2 ft. square, to which has been brazed, 
for a length of 12in., a No. 4 B. & S. gauge soft-drawn bare copper wire. 
The plate to be buried in olay or in a 6 in. layer of fiue charcoal, and the 
connecting wire is not to exceed 150 ft. in length. The effectiveness of 
the earth should be tested by a Wheatstone bridge. 


THE BEHAYIOUR OF SELENIUM TOWARDS 
ALTERNATING CURRENTS.* 


i . BY A. POCHETTINO AND G. C. TRABACCHI. 


One of the most usual methods of preparing selenium cells very 
sensitive to light is that of stretching two wires on an insulati 
support (glass, slate, &c.) and to cast between them a thin layer o 
[шиг so as to form a kind of bridge between the wires. This 

reparation is then heated to a temperature of about 190 deg., and 
eft there until the well-known transformation of selenium is 
accomplished. . In this manner selenium cells may be made which 
show а “ photoelectric effect (difference of resistance on illumina- 
tion divided by resistance in the dark) amounting to as much as 0°4. 

If on fusing the layer of selenium on slate, for instance, it is first 
allowed to cool, and then brought into a bath of melted lead and 
allowed to gradually cool init to the ordinary temperature, selenium 
cells are obtained whose behaviour towards light shows interesting 
anomalies. To distinguish between the two kinds of cells, let us 
call “ cells of the first class those prepared in the usual way, and 
“ cells of the second class ” those prepared as just described. 

The experiments carried out by the author, and whose results are 
described in the present Note, were intended for the study of the 
electrical resistance, both in the light and in darkness, of cells of 
both classes when traversed by an alternating current with a voltage 
variable at will. The experimental arrangements were chosen, as 
seen in the annexed diagram, so as to enable us (1) to measure 
with sufficient accuracy resistances which, for the cells studied by 
us, varied under the different conditions between a few tens and a 
few millions of ohms; (2) to apply to the terminals of the cell for a 
certain time an alternating P.D., variable at will between 0 and 100 
volts, and immediately afterwards to measure the resistance of the 
cell both in light and in darkness. 

This was carried out by means of a Wheatstone bridge arrange- 
ment of the cell C and of three systems of resistance boxes C RR, 
sucht hat the resistance of C could be measured up to 10,000 ohms, 


——————— — — — — — 


* Abstract from II Nuovo Cimento, December, 1906. 


having equal resistances in all four arms of the bridge. For resis- 
tances above 10,000 ohms the systems of resistances В and R were 
altered in ratio, while keeping the differences between the various 
arms as low as possible, The galvanometer G used by us was of 
the Siemens type with bell magnets, astaticised in such & manner 
that the magnetic disturbances produced by the electric trains of 
the city caused no inconvenience. Its resistance was 6,000 ohms, 
its sensitiveness 2 х 10—!° amperes. | 

To launch an alternating current of variable voltage into the cell 
we used a rocking commutator, W, by which the cell, after being for 
the desired interval in communication with the alternating tource, 
was quickly inserted in the Wheatstone bridge. The variations of 
voltage applied to the cell were obtained by shifting the movable 
contact S on the rheostat AB traversed by an alternating current 
at 100 volts and 42 ~ per second; a voltmeter, V, and an ammeter, 
A’, measured the elements of the current traversing the selenium. 
A four-way commutator, P, allowed us to insert at the beginning 
of every determination a resistance of 60,000 ohms into the bridge, 
in order to allow of a first approximation to equilibrium, without 
exposing the galvanometer to currents of too great intensity. The 
cell C was placed in a closed wooden box and could be illuminated 
by the light of an arc lamp regulated by hand, placed 2 metres away 
and fed by the public alternating current at 50 volts; a cold-water 
dn was inserted in the path of the rays to prevent heat distur- 

ances. 

The cells were all made up on slates measuring 2cm. by 8cm., 
round which were wound two coils of copper wire mm. in diameter. 
The distance from turn to turn varied between 1 mm. and 2 mm., 
and there were seven turns ineach coil. The slate was heated on 
an iron plate, and the fused selenium was poured between the two 
wires with the help of a strip of mica, so as to obtain a layer as homo- 
geneous as possible. To obtain a cell of the first kind," the cell 


1 


thus prepared was placed in a bath of vaseline oil heated to 200 deg. 
and left in it for two or three hours, after which the flame under 
the bath was reduced so as to allow the cell to cool gradually to the 
ordinary temperature in about three or four hours. To make a cell 
of the “second kind," a cell prepared in the manner just described 
was floated on asbestos on a bath of molten lead, with the selenium 
turned up towards the air, after which the bath was allowed to cool 
naturally to the ordinary temperature, which it did in about 
an hour. 

- Fourteen cells of the first kind were examined, and ten of the 
second kind. The latter show an extraordinary variation of resis- 
tance. In опе spe:imen the resistance was 7} million ohms imme- 
diately after cooling. In five days it fell to 715 ohms, and in 30 
days to 388 ohms, without any apparent cause and without showing 
the slightest difference of appearance. The photo-electric effect 
was 0'3 immediately on preparation, but became zero in 10 days, 
and after 80 days showed a negative value of — 0°04, corresponding 
to an increase of resistance under illumination. | 

On applying an alternating current for 10 seconds, the resistance 
of each cell increased, and so did its photoelectric effect. The 
following table gives some figures :— 


Initial Final Photoelectrio effect. 
Number. | resistance. | Voltage. | resistance. ru 
Ohms. Ohms. Before. ! After 
[1] тво | : 14 0:47 
First [.I. 1,830 102 27,000 914 | 041 
kind II. 8,450 50 9,000 n 
III. 660 100 2,900 . 0-04 | 0: 
2 345 100 13,300 —0˙01 0 30 
5 89 100 23,000 — 0:03 | 0 
8 48 100 7, | 50 
9 22 100 12000 | -004 ' 0 
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All types of cells return to their original condition, those of the 
first kind in about a week, and those of the second kind in about 
86 hours. | 
As regards the influence of different voltages, it is foucd that in 
the first type the maximum photoelectric effect is nearly attained 
by 50 volts, whereas in the second type the curve of the photoelectric 
effect in terms of voltage becomes much steeper after 50 volts are 
exceeded, and indicates the possibility of attaining a very high 
photoelectric efficiency. - 


THE ELECTROLYTIC ALKALI AND BLEACH 
INDUSTRY.* 


BY J. B. C. KERSHAW. 


After dealing historically with the subject, the author gives a list 
of the works where electrolytic alkali processes are in use and 
details of processes, products, horse-power, &c., which are sum- 
marised in the following table :— 


Works. '  Horse-power.1 
oun: Opera - Closed. Sus- | Build- | Em- | Ex- 
ting. озеп, pended. ing. | ployed. oo à 
UnitedKingdom 2 1 0 1 9,000 | 2,000 
France ..... ; 1 0 4 0 2,000 6,000 
Switzerland .. 1 0 0 0 1000 | .. 
rmany 7 0 0 0 .16,000 , .. 
Austria ...... 3 0 0 0 | 8,200 | E 
Russia... 0 0 3 0 3, 700 
Italy 122 3 0 0 0 6.000 
Span 2 0 1 0 3,700 1.000 
Belgium ...... 1 0 0 0 1,500 
U. S. & Canada 7 1 0 0 112700 | .. 
Totals....| 27 8 1 54700 | 12,700 


№ 


| i | 


= 3 


The totals show that about 55,000 н.р. are now being devoted to 
the production of alkalies and bleach by the electrolytic method, 
and that plant representing about 13,000 н.р. is lying in reserve, 
ready to be put into operation when the local conditions improve. 

Assuming that all the plants are being worked to the best advan- 
tage, the production of 70 per cent. caustic soda at present would 
be about 110,000 tons per annum, with an equivalent of 931,000 
tons of 35 per cent. bleaching powder (2 tons of caustic and 4:2 tons 
of bleach per E.H.P. year). 

There are no figures available for showing how these totals 
compare with the production of alkalies and bleach by the old Le 
Blanc Works, but it is of interest to note that the exporte of bleach. 
ing powder by this country since 1900 have averaged about 50,000 
tons per annum. In the year 1896, which is the last year for 
which the figures are available, 360,000 tons of salt were decom- 
posed by the Le Blanc Works in the United Kingdom. At the rate 
of 36 cwts. of. salt per ton of bleach this would be equivalent to a 
production of 200,000 tons of bleaching powder. 

Future of the Electrolytic. Industry. — Prophecy in these modern 
days, when so many influences are at work to disturb the general 
lines of progress, is more uncertain and hazardous than in the days 
of our ancestors. It would be a mistake, however, to close this 
paper without sqme attempt to forecast the future development of 
the electrolytic alkali industry, and to indicate the lines upon 
which its further progress is likely to occur. The figures given at 
the close of the second section of this paper prove that the evelop- 
ment of the industry since 1900 has undergone a check, for Pro- 
fessor Borchers, in a Paper published in the Zeis. f. Elektrochemie, 
of July 20, 1899, gave a list of works engaged in this industry, and 
estimated the aggregate production of bleaching powder in that year 
at 225,000 tons. Further evidence of this check is found in the reports 
received by the writer of the present position of the industry in 
France and Spain, from correspondents who are well acquainted 
with the facts. In France the industry is stated to have had a set- 
back during the last five years, and experience partly due to the 
defects of the processes themselves, and artly due to the compe- 
tition from the old Le Blanc Works. These have sold bleaching 
powder at so low a price that its sale has not yielded any profit to 
the electrolytic works, and the competition has thus discouraged 
the financial development of newer and more efficient electrolytic 
processes. In Spain it is stated that the prospects of the industry 
at present are not bright. The Le Blanc Works in Europe are, in 
fact, making a better fight than was expected 10 years ago, and it 
would seem probable that they will continue to exist side by side 
with the electrolytic works for many years to come. It is interest- 
ing to note that when the ammonia soda process was introduced 


* Paper read before the Faraday Society. Abbreviated, 


+ These figures must be regarded as estimates only, and not as 
Official values, 
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into this country, the early decrease of the older Le Blanc process 
was likewise confidently predicted. Threatened industries, how. 
ever, like ailing people, have sometimes a long life. In tho Writer's 
opinion all three types of works, Le Blano, electrolytic and ammonia 
soda, will find a place in the chemical industry of the future. 

The character of the chief manufactured products in each type 
of works may change, but the works themselves will survive. Some 
indications of this „ may be observed, for bleaching 
powder and caustic or carbonate of soda are no longer roviding large 
profits for their producers by the Le Blanc or electrol, tic processes, 
and it is the by-products and special manufactures of each type of 
works that are now providing the dividends, 

The following tabular statement, giving the average price of bleach- | 
ing powder and 58 per cent. soda ash in December of each year for the i 
period 1895-1906, is of interest in this connection, since, if studied | 
in connection with the balance-sheets of the various companies, it 
serves to indicate the source of the profits of the three processes ! 
used in the manufacture of alkali and bleach :— 


Vias Bleaching powder. 58 per cent. soda ash. 
° Price per ton (f.o.r.). Price per ton (i. o. r.). 
1895 £7 0 0 £317 6 
1896 612-6 810 0 
1897 6 26 817 6 
1898 418 6 400 
1899 6 0 0 476 
1900 617 6 412 6 
1901 617 6 417 6 
1902 6 5 0 | 410 0 
1908 - 40 0 | 410 0 
1904 4 1 6 4 10 0 
1905 410 0 410 0 
1096 410 O0 | 410 0 


- (Prices compiled by the Chemical Trade J ournal.) 

The writer's conclusions regarding the future of the alkali snd 
bleach industry generally may be s ised as follows:— 

The Le Blanc Works will continue to produce caustic and car- 
bonated alkali and bleaching powder, but in diminishing quantities, 
and the dividends earned by manufacture of these staple products 
Mie: once yielded large profits) will decline. But compensation 
or this loss will be found in the manufacture of sulphuric acid, 
sodium sulphate, hyposulphite, sulphide and other derivatives from 
these sulphur salts which cannot be manufactured by the processes 
of either of their rivals, and even the impurities of the pyrites 
burnt in the kilns for the lead chamber process of sulphuric seid 
manufacture may be looked upon as an important source of revenue 
in years to come. Copper sulphate is another by-product, yielding 
its makers handsome profits, which can be most successfully made 
by the Le Blanc manufacturers. The Le Blanc Alkali Works will 
then depend more and more upon by-products and less and less 
upon the staple products, soda and bleach, for their future probis. 
With this change will come the need for increased foresight an 
scientific supervision in their management and control. " 

The electrolytic works, when operating = process and w g 
under wise financial management, will gradually take the p 
the Le Blanc works as producers of bleaching powder, chlorates 
and other chlorine products. The manufacture of metallic Aa 
and its derivatives, such as cyanides and peroxides, will 
into the hands of the electrolytic manufacturers. The л 
operating the electrolytic process of alkali manufacture 15, um 
greater than was at first estimated, and only the best processes 
best-equipped works will survive in the struggle for existence. 

The ammonia soda works, both in this country and abro ds 
continue to make enormous profits out of the manufactu e E 
bonate and bi-carbonate of soda by the во тау process. Bu Аки 
is regarded by many as the best feature of there vore п : 
the absence of by-prodects—is, judged from another віапарош" 
source of weakness. lace of 

The ammonia soda works can never entirely take the Pu cine 
Le Blanc or electrolytic works, since neither sulphur 1 P inl 
products can be made a subsidiary and successful part a ad 
facture of soda by the Solway process. All attempts hithe "hloride 
to extract chlorine successfully from the waste calcium of zit 
liquors of these works have failed, and the Hoepfner . 7 
extraction, which has been in operation at Winnington tisfactory 
years, cannot be considered to meet the demand for a баган ; 
and profitable use for these waste liquors of the Solway p the fore: | 
such a process be ever found and successfully developed, thor mar 
casts given in this paper will require revision, and m one 
have to accept the fate of many another prophet, and | 0 
in this world “ nothing is certain but the unforeseen. 

DISOUSSION. | — 

Mr. W. POLLARD DIGBY regretted that more infor / 
available regarding such points of detail as anode consump se to thes? 
efficiency of diaphragms, &c., which would be of genera 
engaged in the smaller electrolytic industries. 
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Mr. JOHN RHODIN gave some interesting details regarding the early 
history of the electrolytic processes. He demurred from the author’s 
‘statement that these were principally developed in Germany, and he 
‘attributed the failares in this country to over-capitalisation and reckless 
finance, and not to any lack of skill or knowledge on the scientific eile. 


The future will largely depend on the cost of power production. 


Dr. R. SELIGMAN drew attention to some omissions in the author's 


list of works and products. 


Dr. H. BORNS, referring to the lack of information regarding dia- 


phragms, thought that magnesite was being used successfully. 


Mr. J. C. RICHARDSON aleo added some inte resting historical infor- 
mation. He favoured the bell“ type of cell in which an 84 per cent. 


efficiency was possible, 
——̃ —..—..—ñ—ñ—ñ— 


THE CAPACITY AND RESISTANCE OF ALUMINIUM 


ANODE FILMS.* | 


BY С. McCHEYNE GORDON, 


There is formed on aluminium when used as an anode in most 
solutions, a film which is highly insulating in character so long as 
the voltage applied is not too high, or the direction of the current 
is not reversed. Interest in these films has been especially lively 
during recent years since the possibility of taking advantage of the 
asymmetric resistance for rectifying alternating currents has been 
realised. These investigations i 
the films and the voltage at which the resistance begins to decrease 
rapidly, generally called the critical voltage, vary with the. electro- 


lyte used as well as with the temperature. No extensive study of 


the electric capacity of these films has heretofore been made. 
Method of Measurement.—The method used to measure the 
capacity is that developed by the writer at the suggestion of Nernst 
for the measurement of the capacity of polarisation. It is the well- 
known Wheatstone bridge arrangement for comparing capacities 
with slight modifications. The connections are shown in the figure. 


P 
ШШШ 
Вес E 


pa 


E, and E, are the aluminirm electrodes dipping into ihe solu iion S 
E, is made so large in comparison with E, that the capacity 
measured is practically that of the small electrode alone; K isa 
three-point switch, by means of which the cell is connected first to 
the battery P, in order to form the film on E,, and then switched 
into the bridge for measurement. The capacity C, was a mica con- 
denser of 0°5 mfd., ог a paper con?enser of 6'8 mfd. This paper 
condenser waa marked by the maker 10 mfd., but such condensers 


always give much lower values when measured by alternating 


currents. Б, is a variable non-inductive resistance in series with 
the condenser, C,, which is necessary to balance the conductivity of 
the solution. DGF is the bridge wire and T the telephone receiver. 
I is & small induction coil with automatic breaker, operated by the 
battery, B; ЇЧ is a shunt by means of which tho current is kept 
small. Large currents give polarisation effects which interfere with 
the accuracy of the bridge setting. R’ is a variable resistance 
which serves to balance the conductivity of the film itself. This 
resistance was found, however, to be unnecessary in most of the 
measurements of the capacity and was generally omitted. With 
this arrangement of the bridge three conditions must be satisfied 
simultaneously in order that there shall be no cu rent in the tele- 
plione, namely, | 

C. Ci, n, R, ., and Film R- RR. 

SEC M EE | К; 

Using electrodes of а few square centimetres a ea, the position of 
the minimum is practically determined by the capacities. If the 
resistances are too far off from the proper ratios, the minimum is 
not sharp, but with an approximate adjustment of the resistances 
it is possible to obtain a setting on the bridge certain to 1 mm. These 
experiments were planned to obtain an accurate measurement of 
the capacity and resistance of the films at the same time. It was 
found, however, that the films most suitable for capacity measure- 
ments had a resistance so large as to have little effect on the sharp- 
ness of the telephone minimum, and it was accordingly. decided 


.. " Abstracted from the Physical Review, January, 1907. 


ave proved that the resistance of 
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to leave the resistance of the films for a later investigation. Some 
interesting preliminary results on the resistance obtained are given 
later in this Paper. AP 

The electrode, E,, on which the films were formed was a strip of 
sheet aluminium about 1 om. wide and dipping into the solution 
from 1 em to 4 em. The other electrode was a sheet of aluminium 
about 20 times as large. PES O 


The Polish of the Surfacc.—The degree of the polish of the sur- 
face makes a considerable difference in the value of the capacity. 
Surfaces formed by cutting the aluminium under turpentine with a 
sharp instrument gave the smallest capacities. . As the capacity 
values for surfaces cut under turpentine were practically the same 
as those of smoothly polished aluminium as obtained from the manu. 
facturers, the latter was used for the rest of the experiments. A 
series of measurements showing the variation with the differently 
polished surfaces is given in Table I. 


Table I.— (NH,) CO, Solution. 
J UR USC MPH a Тр ү. 


Capacity in Mf. per em? 
: „FFF ns 
Preparation: 20 volts. | 100 volts. 
Cut under turpentine Vins d a e d o 0°33 | 0:0686 
Emery cloth under turpentine ...... 0:57 0:111 
Emery cloth in air ................ 0:70 0:129 
Sand paper in air 9 065 0:129 


Tubular Electrodes.—A number of observers have found that 
tubular electrodes, especially when water-cooled, are better for recti- 
fying the current than the ordinary sheet electrodes. Fischer found 
that water-cooled tubular electrodes, in. сарае acid, insulated 
well at 100 volts and gave films several tenths of a millimetre in 
thickness. The tubular electrodes, however, even when cooled with 
water near 0 dez., give the same capacity values as the sheet elec- 
trodes. The most noticeable difference between the water- cooled tube 
electrodes and those without water was in the rapidity with which 
the capacity increased after the formation current was switched off 


Temperature.—A number of observers have found that the voltage 
at which the films begin to break down—the so-called critical 
voltage—decreases rapidly with the increase of the temperature. 
No corresponding variation in the capacity was found. The capa- 
city remained the same from 10 C. to25°C., at least within the limits 
of experimental error, 2 to 8 per cent. After this had been estab. 
lished for three or four solutions, the remaining measurements were 
taken at room temperatures, probably varying between 15°C and 
25°C. 

Time for Formation of Films.—The formation of the film is not 
by any means instantaneous. The current is at first large, but de- 
creases rapidly, coming to practically constant values after some 
time. The decrease in the capacity as the current continues to flow 
is likewise at first rapid and then slower, approaching a minimum 
value. This decrease in the capacity is not proportional to that of 
the residual current. Generally after five seconds application of the 
direct current the capacity was within a few. per cent. of its mini. 
mum value. The time required to bring it within 1 per cent. of its 
minimum value varied largely with the voltage and somewhat with 
the solution. For 20 volts it was generally about five minutes and 
for 100 volts sometimes as much as 20 minutes. The values for 
the capacity given in this paper are minimum values, assuming 
that the minimum is attained when a farther application of the 
formation current for five minutes gives a decrease of capacity of 
less than 1 per cent. | | 

Capacity Measurements. Scott inserted the po arining battery in 

the telephone arm of the bridge, and thus was able to take the capa- 
city measurements while the polarising current was acting. Imade 
a comparison of this method with that as given above and found that 
the capacity measured with the current on, was the same as after 
it was off. The method as given above Was accordingly used on 
account of its greater simplicity. The two methods give very 
different values for the film resistance, but more will be said about 
ttis in another paragraph. 
. Formation Voltage and Capacity.—Scott found that the capacity 
of aluminium in sulphuric aad decreased rapidly as the“ formation 
voltage increased, but as he did not use voltages higher than 1:75 
he did not discover any simple relation between capacity and 
voltage. My measurements with a number of solutions aud higher 
voltages showed that the capacity varies inversely as the formation 
voltage. The natural explanation of this is that the thickness of 
the films is proportional to the formation voltage. 

The Capacity in Different Solutions.—Experiments were next 
made to determine how the capacity might vary as the electrolyte 
was changed. Ii was expected that each electrolyte would have 
for any given formation voltage its own individual capacity value, 
differing from that for other electrolytes, because of the difference in 
thickness and dielectric constant which a difference in the chemical 
nature of film would probably cause. This, however, was not во, as 
will be seen from the figures given in Table II. 
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Table IT. 


| Capacity in mfd. per вд. om. 

trolyte. — —ä ä 

ö Formation voltage 20. Formation voltage 100. 

асе. козы ышы ш лы ыы ыт ыз 
(NH.) COO. sis 0:34 0:069 
55 0-35 0-069 
(CHOH); (004), KNa.... 0°35 0-069 
NaNH,HPO, .......... 0:34 0:072 
(CH3), (COH) (CO$H;) .. 0:88 | 0:070 

Na, 80. 6 „ 0 % %% ө о ee 0:39 ee 
H480, ......... sate hice 0:50 | 


The above series of measurements was repeated several times, and 
the variations seldom amounted to as much as 8 per cent. These 
small variations are easily accounted for by errors in reading the 
voltmeter and measuring the exact length of the film, determined 
simply from the depth immersed, so that within the experimental 
error at least, the capacity of the first five solutions, both at 20 and 
100 volts, is the same. The experiments also confirm the relation 
found before—i.c., that the capacity is inversely proportional to the 
formation voltage. The larger values found for sodium sulphate 
and sulphuric acid may be due to the fact that in these solutions 
the film dissolves more rapidly than in the others. While for the 
other solutions there was no increase of the capacity with the film 
standing in the solution for five minutes after the formation cur- 
rent was turned off, with sodium sulphate there was a small, and 
with sulphuric acid a large increase in this time. Two sets of 
measurements showing the rapidity of this increase are given in 


Table IIT. 
Table III.—7450, Solution, Dilute. 
DEREN ER 


. Beconds after disconnecting Capacity (size of electrode not measure d ) 
the formation current J..... DU ED KE IDE 


Serieg I Series II. 
20 0:400 0:893 
80 0:452 0:427 
170 0°65 | 0:62 
280 0:93 0:89 
290 1:09 107 
850 1:20 1:16 


Films in Fused Salts.—Insulating films are also formed with 
fused salts as the electrolyte. In a mixture of fused sodium and 
potassium nitrates, the capacity was found to be smallet than in 
the water solutions. The capacity increased, however, so rapidly 
after the formation current was switched off, that no accurate 
determinations of the minimum value could be made. 

The resistance of these fused salt films is much less than those of 
water solutions. While the resistance of the latter was so large 
that a resistance in parallel with the condenser had little effect upon 
the minimum, in case of the fused salts this parallel resistance 
must be adjusted somewhat carefully. On account of the rapid 
shifting of the position of the minimum, no very accurate measure- 
ment of this resistance could be made, but the largest value obtained 
was about 400 ohms for a surface of 15 sq em. or 6,000 ohms per 
square centimetre. 


The Resistance of the Films.—As was stated in a previous para- 
graph, the resistance of the films formed at these voltages is so large as 
to have little effect on the bridge minimum. Asthese voltages seemed 
to be the most suitable for obtaining the comparative values of the 
capacity, it was decided to carry through the above measurements 
without attempting to obtain accurate values for the resistance at the 
same time, and to make all investigations of the resistance of the 
films later. The latter investigation is not yet completed, but a few 
of the more кк results as determined from the preliminary 
experiments are included here. 

1. The apparent resistance, as calculated from the residual direct 
current, does not increase at all in proportion with the decrease in 
capacity. If, as it seems reasonable to suppose, the decrease in the 
capacity during the formation of the film is proportional to the in- 
creased thickness of the film, the increase in &pparent resistance is 
due to something else than mere increase of thickness. 

2. The resistance as measured with the small alternating current 
in the bridge is much smaller than the apparent resistance as calcu- 
lated from the size of residual current. 

9. The resistance as measured in the bridge while the formation 
current is still active (the 5 of Scott) is only about one- 
third as large as when measured after the direct current is taken off 
(che arrangement of the figure above). A discussion of the probable 
cause of this striking difference is deferred until some measurements 
of the resistance under other conditions are completed. 


The Thickness of the Films.—If we knew the dielectric constant 
for these films we could of course calculate their thickness from 


their capacity. But even without such knowledge we can draw 
some conclusions as to the maximum and mimimum values of the 
thickness from what we know as to the possible range of the dielec. 
tric constants, as well as to the relative thickness of the films under 
various conditions of formation. 

In the first place it is to be noted that the films formed in sul. 
phuric acid and sodium sulphate are very different in character from 
the other films. In the sulphates the whole film is evidently not 
insulating in character ; but it seems as ¶ we have an insulating film 
covered witha much thicker conducting one. The reasons for this 
conclusion are as follows. Mott and others had found that the 
films in sulphuric acid were much thicker than in other solutions. 
In apparent contradiction to this I found the capacity of the sul- 
phuric films to be somewhat larger than in any other solutions at 
corresponding voltages. If we use water-cooled tubular electrodes 
it is easy to form films in sulphuric acid at formation voltages as 
high as 100, whose thickness is readily measured as it amounts to 
several tenths of a millimetre. Fischer found the thickness of such 
films at 72 volts to be 0'03cm. and I have found films formed 
at 100 volts to be between 0:08 om. and 0:04 cm. thick. The lowest 
value found for the capacity of such a film was 0:15 mfd. еш! 
(sheet aluminium ‘with same surface polish gave 0:129 mfd.)* As 
the film stood in the solution the capacity increased very rapidly, 
becoming about 10 times as large within half an hour, but there 
was no corresponding change in the thickness during that time. 
This alone would be enough to cause us to conclude that the visible 
film is not the same as the insulating film whose capacity is mes- 
sured. The calculation of the dielectric constant which would be 
necessary in order that the whole film should have such a large 
capacity makes this conclusion doubly sure. Using the formula 


where C is the capacity, K the dielectric constant, A the ares, and 
d the thickness, all expressed in C. G. S. units, for a capacity of 
0:15 mfd. per centimetre? and a thickness of 0:08 em., the dielectric 
constant would be over 50,000, which is of course out of the 
question. | 

In all the other solutions the films are not thick enough to be 
noticeable to the eye, and I know of no reason for supposing them 
to consist of anything else than a single insulating layer. It is sale 
to assume that the dielectric constant for this layer is somewhere 
between 1 and 80. Mott and Zimmerman conclude from their 


experiments that it is probably about 14. Table 4 gives the thick. 


ness of the films calculated from the capacity per centimetre? found 


above, assuming the dielectric constant to be 1, 10 and 100. 


Table IV.—C«lculated Thickness. 


= K=1. K =10 K=100. 
oe et Е з „ „ ш жа Shes rae 
20 volts ........ 3:5 x 10-7 2-5 x10: 5 2-5 x 10-' 
100 volt 12-5 x 10-7 12:5 x 10-5 12-5 x 10 


Zimmerman and Mott have estimated the thickness of such films 
from their interference colours. Mott estimates the thickness for 
100 volts to be 10x 10-5. Zimmerman gives the thickness of a 100 
volt film as 7:5 x 10-5, but in another place speaks of a 100 volt film 
with a thickness of х 10-7. 


The Nature of the Films.—Mott has advanced the hypothesis 
that the chemical nature and consequent thickness of the on E 
largely dependent upon the nature of the acid radical of the | 

te. Since, however, the capacity is independent of the electro A 
this view, at least in so far as it has to do with the rilek ng : 
is no longer tenable. The capacity being the same, we E ds. 
clude that the thickness and the dielectric constant are bo E 
pendent of the electrolyte, or that in all the different соно tall 
the one varies exactly as the other. The latter might acci т qd 
happen for two solutions, but that it should be so € 80 gd 
solutions is too improbable to be considered. The results kd ihe 
Paper seem to fit in best with the theory that the filme ш 2: 
water solutions are made up of aluminium hydroxide full o йө 
and that the variations in the behaviour of the films as 5 B ie E 
one electrolyte to another are due to the variation in the 
number of such pores. 


The Solar Physics Observatory at South Kensi ngton. M idi ` 
ing to the Daily News, Lord Tennyson, Sir Charles Mc Rollo 
Sir Frederick Pollock, Mr. W. H. Cowan and the Hon. 2 
Russell have written to Mr. J. Landfear Lucas with ie 
to his'proposal that the Solar Physics Observatory 8 dich by 
transferred from South Kensington to Hindhead, whic 
its elevated position, enjoys a high sunehine record. 


* This was in sodium carbonate solution, as given in Table I. 
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HIGH-TENSION DETECTOR RODS. 


À simple arrangement for ascertaining whether a high-tension 
conductor or any apparatus connected with a high-tension supply 
has been disconnected and made dead" previous to working 
thereon, would be of great use and might prevent serious accidents. : 
A new instrument for this purpose is being made by Mr. A. C. 
Cossor and is known as a vacuum high-tension detector rod. The 
detector consiste of a glass tube having one internal and one external 
electrode. It is exhausted so as to glow with a maximum brilliancy, 
and will light onany voltage from 1,900 to 20,000. Asshown in the 
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, .- Ebonite Stem and Handle \ 


Window 


Highly Insulated Flex 


figure, the detector is encased in a glass tube which is again en- 
closed in an ebonite tube having window for viewing the detector. 
One end of the detector tube is connected to a pointed metal cap, and 
the other, through a spring, to a metal fitting. This fitting screws 
on to the stem and handle, and to it is attached a length of highly- 
insulated flexible cable, which can be joined to any convenient 
earth. The pontod end of the tube will then be placed against the 
conductor to be tested, the detector being observed throu gh the pre- 
viously-mentioned window. 


_ 
CORRESPONDENCE. 


POTIER'S ELECTRO-DYNAMOMETER. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : The differential electro-dynamometer of M. Potier de- 
scribed in your current issue is of great interest, but I should like 
to point out that this method of using the dynamometer was 
suggested by Prof. John Perry, and described in your columns 
in 1895, and I believe was called “ the split dynamometer."— 
Yours, &c., CHARLES Н. WniaHr. 

Chelmsford, March 9. 


ELECTRICALLY-DRIVEN HYDRAULIC LIFTS. 


TO THE EDITOR OF THE ELECTRICIAN. 

SIR : The interesting account in your issuo of March 8th, 
Electrically- driven Hydraulic Lifts,” contains a calculation of 
the cost of working a hydraulic lift from the power maius with 
high-pressure water at 2s. 104. per 1,000 gallons, and the 
editorial footnote states average price paid in London is 4s. 2d. 
and 6s. in most other towns. This is incorrect. The actual 
average price in London during the last year or two has been 
under 2s. 6d. and is lower in some other towns.— Yours, &c., 
Lonpon HYDRAULIC Power Co. 

F. M. Bendall, Secretary. 


THE CRAMP NEUTRALISED REPULSION MOTOR. 
TO THE EDITOR OF THE ELECTRICIAN, 


SIR: You will, I am sure, allow me a little space to acknow- 
ledge Mr. Fynn's letter. In January last Mr. Fynn wrote: 
"I see nothing derogatory in acknowledging a mistake," 
and that this is indeed the case his letter amply testifies, for 
he has not spared himself. 


Westminster, March 14. 


„І can only thank him sincerely for his courage in publishing 


his convictions, and undertake,.so soon as I can, to explain the 
multipolar form of motor which I propose to build and the 
results which I get from my tests.— Yours, &c., 


Manchester, March 18. WiLLIAM CRAMP. 
[Although we did not intend to publish any further correspon- 


dence on this subject, as intimated in our last issue, we feel. 
that an exception must be made in this instance, —Ep. E.] 


PARLIAMENTARY INTELLIGENCE. 
RADIO-TELEGRAPHIC CONVENTION.  — 


The Select Committee of the House of Commons, appointed to consider 
the convention agreed upon at the International Radio-Telegraphic 
Conference at Berlin in October-November last, sat on Tuesday for the 
first time to hear evidence. Sir John Dickson Poynder presided. | 

Мг. Н. BABINGTON SMITH, C. B., C. S. I., Seoretary of the Post Office, 
who attended as a representative of the Postmaster- General and in the 
capacity of one of the British delegates to the Berlin Conference, was the 
first witness, and having been requested by the Chairman to give informa- 
tion as to the history of wireless telegraphy, the improvements made in 
wireless telegraph apparatus and the expansion that had taken place in the 
practical uge of the system, said he was nota technical expert and would, 
therefore, leave the explanation of technical details to other witnesses, 
He described in general terms the apparatus used, and said that 
one of the chief differences in the systems of wireless telegraphy 
was the different forms of receiving apparatus. In some cases the 
apparatus recorded the messages automatically, but in most forms 
a telephone was attached and the operator “heard” the dots and 
dashes of the Morse code. This was much more rapid than the 
recording apparatus. By the most powerful stations signals had been 
transmitted across the Atlantic, but communication could not be 
maintained with regularity over such a distance. The maximum 
effective range at present might be put at from 1,000 to 1,500 miles. 
The witness submitted photographs of Post Office wireless telegraph 
stations established for communication between Hunstanton and Skeg- 
ness. So far the success attained by efforts to confine messages to one 
direction had only been moderate, ‘Since the Hertzian wave method of 
signalling was first practically applied by Marconi in 1895, there had 
been further inventions and improvements. In addition to the Marconi 
system the other principal systems were the De Forest, of American 
origin (for which the Amalgamated Radio-Telegraph Co. had acquired 
the rights for Great Britain, and, he thought, for all parts of the world 
except North America), the Fessenden, the Lodge-Muirhead, the Tele. 
funken (which was an amalgamation of the systems of several inventors 
and included the Slaby-Arco system), the Poulsen, the Schumaker, the 
Rochefort (a French system) and the Massie. To prove the extent to 
which the use of wireless telegraphy is increasing the witness 
showed maps of the shore stations in existence, on which the stations 
open for commercial work were differently coloured to distinguish 
them from other stations. Only a small proportion of the stations were 
on British territory, the greatest number being in the United States, but 
there were considerable numbers in Italy, Germany, Holland and Belgium, 
a few in Spain and France, and a few Government stations, not open for 
commercial purposes, in Russia. The. Marconi system stations prepon- 
derated in Great Britain, Italy and Canada, but in all other parts of the 
world, with fow exceptions, the stations ‘were on other systems. He 
anticipated a useful field for wireless telegraphy between places where the 
amount of traffic would not justify the expense of laying and maintaining 
submarine cables, It was hazardous to prophesy whether wireless would 
ever be able to compete with ordinary landlines and he did not anticipate 
that it would supersede submarine cables. It would, of course, be very 
valuable for war purposes. Ship and shore messages might be divided 
into three categories, those relating to the safety of the ship, those pro- 
viding & news service for passengers, and those sent from passengers on 
ships, The traffic was at present chiefly from ship to shore, about 20 
messages paseipg from ship to shore for one from shore to ship, and these 
private н жырны were at present the most numerous class. ith regard 
to the first class of messages (those relating to the safety of ships), he 
anticipated that as the utility of wireless telegraphy as a protection 
against maritime danger became better realised there would be a 
very large extension of its use for such purposes, and he would 
not be surprised if the day came when a wireless telegraph installation 
was regarded as part of the necessary outfit of every steamer. At 
the first International Wireless Telegraph Conference, in 1903, the 
British delegates declared that they must maintain an attitude of reserve 
on the subject of the international regulation of wireless telegraphy, 
because the British Government had not that complete control which 
would enable them to enforce the provisions of the convention. The 
Government's Wireless Telegraphy Bill had passed into law in the 
session of 1904. As Lord Stanley (then Postmaster-General) said at the 
time of its introduction, the Bil] was intended to make wireless telegraphy 
more useful for purposes of defence and for general бори само, апа 
also to provide against the growth of & monopoly in the hands o e 
one company. The Wireless Telegraphy Act was renewed in the : 
session without modification. The witness then gave some particulars О 
the provisions of the Act, the explanatory memorandum which was su J 
mitted with the Bill, and the licences issued by the Postmaster-General. 
They had, he thought, issued licences for six different systems, the Mar- 
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coni, De Forest, Fessenden, Lodge-Muirhead, Rochefort, and Poulsen. 
There was also an experimental licence issued for the Orling-Armstrong 
system, but it was not, he believed, in use in this country. He then 
submitted to the Committee the text of the convention agreed to at the 
Conference last year, with the original draft of the convention and notes 
explaining the differences between the two and showing at whose instance 
the various alterations were made, Witness said the British delegates 
declined to agree to an additional undertaking which was agreed to by 
most of the representatives of other countries at the 1906 Conference, and 
the objeot of which was to compel every ship station to communicate 
with every other ship station without regard to the system adopted by 
these stations, and explained that the British delegates took this course 
because of the difficulty of carrying out such compulsion. The primary 
object of the convention was to facilitate wireless telegraph communica- 
tion between ship aud shore, and witness said the means by which that 
object could be obtained might be classified under six headings, which he 
enumerated, and afterwards proceeded to discuss seriatim and to add in- 
formation as to the action taken by the British delegates to secure the 
adoption of these means. А 

In reply to questions by the Committee, Witness said he had no 
doubt that the main object of the Marconi Co. in endeavouring to make 
tbe supply of their apparatus conditional upon its not being used for com- 
municating with stations equipped with other systems had been to secure 
a monopoly by forcing all ships to use this particular system in order to 
be able to communicate with the British coast. There were objections 
to such a monopoly from the point of view of public interest. The 
retention of wireless telegraphy in the hands of the company would 
only be an intelligible policy on condition that the Marconi system was 
and must remain the best, that the Marconi Co. was the only British 
company deserving consideration, and that it was possible to carry out 
euch a policy; but these conditions were not and could not be carried out. 

In ansser to a question by the Chairman as to what would happen 
if the Convention were not ratified, Witness replied that the Con- 
vention would in any case come into force, and weighty consequences 
would probably follow to British interests from non-ratification. The 
Convention having been modified to meet the views of the British 
delegates, there would be a good deal of irritation on the part of other 
countries if it were not ratified. Of course it would be possible to 
retaliate, but that could result only in increased confasion and a wireless 
war, which would be far more prejudicial to Great Britain than to other 
countries. [n the shaping of the Convention the interests of the British 
Admiralty and the War Office had been the paramount consideration 
with the British delegates.* 

The Committee then adjourned. 

Yesterday, the examination of Mr. BABINGTON SMITH, Secrc- 
tary of the G.P.O., was proceeded with. He said there would be no 
commercial injustice done to the Marconi Co. by the adoption of the Con- 
vention, The Marconi Co., in fact, had agreed to accept it. He thought 
intercommunicatiou would be advantegeous to the British shipping 
industry generally, and that promoting and encovraging free competition 
between different systems would tend to the advantage of shipping and, 
indirectly,to theadvantageof the various British manufacturing industries. 

Mr. Smith was asked if he thought it would be an advantage to have & 
great number of stations controlled by a single company, and that a 
British company. 

Mr. BABINGTON SMITH said that was a point on which the Admi- 
ralty were more competent to speak than himeelf, He thought that an 
intercommunicating system would give the operators a much wider and 
more varied experience under all sorts of conditions than a nor- commu- 
nicating system. 

The Rt. Hon. SIDNEY BUXTON: It intercommunication is adopted 
generally, would that mean that British ships equipped with Marconi 
apparatus would be put to disadvantage ? 

Mr. BABINGTON SMITH: Undoubtedly, in cage the Marconi system 
refused intercommunication with all other eystems. 

The CHAIRMAN: Assuming we do not ratify the Convention, how far 

do you consider the Marconi Co. will bave power to come into arrange. 
ments with other Powers in the Convention ? 
_ Mr. BABINGTON SMITH : That is if they were prepared to accept 
intercommunication would it be possible to enter into agreements with 
other Powers regarding such matters as the collection charge, rates, &o. ? 
It is a little difficult to say, but I should anticipate that other powers 
would hesitate to enter into agreements in such a matter with a private 
company, but certainly would prefer to enter into sgreement with a 
Government. For an international service it was clearly necessary that 
the use of the Government telegraphic systems generally should be avail- 
able. An agreement between Governments was indispensable, and he 
very much doubted whether Governments would consent to enter into 
agreements with a private company. 

The CHAIRMAN : You consider the modifications in the Convention 
as now determined fully meet the Government objections to the Conven. 
tion in its original form ?—Yeg. 

This concluded Mr. Smith's examination. 

Col. G. C. DAVIES, telegraphy expert on the War Office staff, said 
the War Office had carried out a serics of experiments with wireless tele- 
graphy for some years, apparatus for wireless working being sent oat to 
Du p AU UL Md ER 

* The officially-accepted translation into English of the Proceedings at 
the International Radio-Telegraphio Conference, with the International 
Radio-Telegraphic Convention, Additional Undertaking, Final Protocol 
and Service Regulations, in French and English, is now ready, and can be 
obtained, price 21s, net, from The Electrician” Printing & Publishing 
Co., Salisbury-court, Fleet-atreet, London, where also copies of the 1903 
Preliminary Wireless Telegraph Conference Proceedings in English can 

be obtained, price 88. 6d. net. 


South Africa when the Boer war broke out. 'The control of wireless 
telegraphy, so far as national affairs were concerned, had been hande 
over to the Admiralty, the War Department dealing with the subject 
merely frem the strategic point of view. The Convention contained 
no objectionable feature so far as the War Office was concerned. It 
the Convention was not ratified and the British Goverament stood 
apart from the others, the effect would probably be that whereas 
all the nations embraced in the Convention would have an inter. 
communication system of wireless telegraphy, Britain would be 
isolated, so far as this system was concerned, and her wireless stations 
would be intercommunicable only between themselves. The War 
Office had conducted experiments with various systems, including the 
Marconi, the Slaby-Arco-Braun, and the Lodge-Muirhead. The Slaby. 
Aroo-Braun had been abandoned as unsatisfactory. The most satisfac. 
tory results, from the War Office point of view, had been achieved by the 
Lodge-Muirhead system from experiments carried out at Aldershot 
between that centre and stations distant from 35 to 50 miles, 10,000 
words being dispatched and received in one experiment in 1905. He 
referred to results of experiments carried out by the sappers, and not to 
„ with the apparatus worked by officials of the Lodge. Muir. 
ea : 


NATIONAL PHYSICAL LABORATORY. 


In the House of Commons on March 7 Sir W. EVANS GORDON 
asked the Secretary to the Treasury whether he was aware that discon. 
tent has been publicly expressed with the policy of the Executive com. 
mittee of the National Physical Laboratory at Bashy ; that the National 
Physical Laboratory contemplated undertaking routine commercial test- 
ing, in spite of the fact that all the witnesses examined by the Treasury 
committee of 1897 were, without exception, agreed that no such work 
should be done by the Laboratory; and whether steps will be taken to 
prevent an institution, subsidised by the Government, entering into com. 
petition with private testing firms ? 

The Secretary to the Treasury was also asked whether he was aware 
that the National Physical Laboratory was brought into existence for the 
express purpose of carrying on research work for the good of the commu- 
nity ; whether the laboratory, which enjoyed a subsidy from the Govern- 
ment, was being used for routine commercial testing; and, if so, would 
he say what steps are taken to prevent the undertaking of such work, 
curtailing the quantity and usefulness of the research work, and defeating 
the object for which the laboratory was brought into existance? — — 

In reply, Mr. RUNCIMAN said that a committee was now considering 
the points raised, and he was unable to make any statement in respect of 
them pending its report. 

Mr. NIELD also asked whether Mr. Runciman was aware that of the five 
members of a Treasury Committee recently appointed to inquire into the 
administration and conduct of the National Physical Laboratory two were 
also members of the Execative committee of the Laboratory whose policy 
was called in question ; and whether, with a view to restore public con. 
fidence in the future conduct of the National Physical Laboratory, he 
would appoint a committee independent of the Laboratory. 

Mr. RUNCIMAN: The two members of the committee referred to 
were nominated by tbe Royal Society to represent its views at the invita- 
tion of the Treasury. There was nothing unusual in the composition of 
the committee, and he saw no grounds for the lack of pub'ic confidence 
which the hon. member suggested. 

1n reply to a further question by Mr. Nield, : TENE 

Мт. RUNCIMAN said that the committee was appointed " to ff 
generally into the work now performed at the National Physical La Ж 
tory, with special reference to (1) the character of the mechanics, 


‘physical and chemical tests undertaken there ; (2) the possibility of their 


interfering unduly with the business of other agencies; (3) the qm 
bility of publishing the results of all such testing work ; and 69 rep? a 
whether, having regard to the industrial interests of the country gener a 
and to those of private agencies, any change is desirable in the PPa 
the work of the Laboratory and (b) on what lines any further developm 
cf its Tod should us sape Sidi March 11 

In reply to à question by Mr. Owen Phillipps on ' 

Mr. RUNCIMAN said that he had received from the Laboratory the 
following statement of the receipts for the last thres years :— 


1904. 1905. m 0 
Government grant... £4,000 0 0 £5,125 0 0 £5, Ds à 11 
Gassiot Fund ........ 453 11 4 155 1l 9 110 10 0 
Donations and subs. .. 2,313 13 0 2,056 10 0 5.206 7 6 
Chargesforworkdone.. 5,625 16 0 5,734 18 O0 yA 


Charges for commis- 
sions for Government 2 5 
and Colonial Govts.. 318 1 8 222 6 0 253 12 
Miscellaneous reccipts.. 4118 9 4214 8 Ne 


£12,753 3 9 £13,637 0 5 £14319 410 


CITY OF OXFORD & DISTRICT TRAMWAYS BILL. 


. в А 10 
This bill, the object of which is to vest the existing tramway’ ar to 
City of Oxford Electric Tramways (Ltd.), to authorise the company 
reconstruct the lines, and to construct additional чү 
cent to the city of Oxford, came before a Select Committee 
of Lords last week. І 
Мг. G. HOPKINS, engineer to the Nation 
Co., which has entered into an agreement to purchase 
the Corporation as soon as they have come to h 
company, said the Corporation stipulated that the over 


in and adjt- 
{ the House 
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ае, traction should not be adopted. There were a number of surface 
contact systems that might be adopted, and the company proposed to 
put down the Dolter system. If that did not prove to be the best for 
Oxford it would be replaced by some other. 

In cross examination, he said the Dolter system had been used in 
Yorksbire and they had used it at Torquay where it had just been in- 
spected and ре by the Board of Trade, though not actually opened 
for traffic. They bad got powers to lay it at Folkestone and it was also in 
use at Hastings. The cost of construction and equipment of the Oxford 
tramways was estimated at £218,000, exclusive of the price to be paid to 
the existing company, which was to be fixed by arbitration. The work 
was to be completed in 15 months. At Folkestone his company was 
under an obligation to remove the Dolter system if, at the end of six 
months, it did not prove satisfactory, and that was what they had agreed 
to do at Oxford. 

Mr. W. B. COWNIE, general manager of the National Electric Con- 
struction Co., gave evidence as to the terms of the agreement between 
his company ‘and Oxford Corporation. The National Co. had laid downa 
number of tramways, and it was prepared to carry out the work and find 
the necessary pem for the lines projected in the bill. For the purposes 
of the bill it had formed a subsidiary company (the City of Oxford Elec. 
tric Tramway Co.), the provisional directors of which were the directors 
of the parent company. 

Ultimately the Committee found the preamble of the Bill proved. 


PATENTS AND DESIGNS BILL. 


In the House of Commons on Tuesday, the President of the Board of 
Trade (the Right Hon. D. Lloyd George) introduced a bill to amend the 
Jaw relating to patentsand designs. He said the main object of the bill 
was to simplify and cheapen procedure. The bill would make pro- 
vision for the grant of patents of addition, there would be additional 
checks against invalid patente, and a cheaper procedure for the revocation 
of patents. The proposed changes would be in the interest cf the 
poor inventor. he object of the British patent lawa was to 
reward ingenuity, to encourage invention and to promote industry. 
Out of 14,700 patents issued last year, 6,500 were foreign, and 
& good many of those patents had been taken out, not for working them 
in this 7 but rather for preventing their being worked. That he 
considered to bean abuse of & privilege conceded by British laws. The 
British inventor who took out a patent was very often а poor man who 
had been able to get his patent financed up to a certain point. After he 
had started and set up works and purchased machinery there came a 
powerful foreign syndicate which had found there was something in his 
patent which they imagined was covered by an invention they had 
already patented—for those patents were very often in exceedingly 
vague terms. This syndicate then brought to bear the whole ma- 
chinery of ther powerful organisation to crush the inventor by legal 
proceedings. The present method of revozation was costly and 
cumbersome. He proposed to apply three or four methods. In the 
first place he proposed to simplify the procedure of compulsory licence, 
and instead of the applicant having to go before the Judicial Committee 
of the Privy Counell (as at present) he would go, first of all, before the 
Controller and afterwards before a judge specially selected by the Lord 
Chancellor, who would be habitually dealing with patent cases. That 
method would tend very considerably to shorten the hearing of cases, 
because they would be dealt with by an expert judge. A second method 
was that any applicant could go to the Controller three years after the 
granting of any Mes and apply for the revocation of the patent on the 
ground that it had not been adequately worked within the United Kingdom. 


MISCELLANEOUS BILLS. 


The Devonport Corporation Bill, which confers additional powera upon 
the Corporation with regard to their electricity undertaking, has been 
passed by & House of Lords committee and reported for third reading. 

Manchester Corporation (Tramways) Bill is now proceeding as an un- 
opposed measure. 

Portobello and Musselburgh Tramways (Port Seton Deviation) Order 
Confirmation Bill has been read a third time in the House of Lords. 


BOOKS RECEIVED. 
(Copies of the undermentioned works can be Lad from The Hleotrici sn office, poit 
free, on receipt of published prioe. Add 5 per шс for abroad or for foreign books 

* Proceedings of the Royal Society." Vol. LXXIX, No. A. 527. 
Series A—Mathematical and Physica Sence (London: Harrison 
& Sons.) 8s. 

“ Science Abstracts.” 
tion A— Physics. Section B—Electrical Engineering. 
E. & F. N. Spon, Ltd.) 1s. 6d. each. 

„ Elektrometallurgie des Eisens.“ By Dr. Bernhard Neumann. 
Part XXVI. of Monographien über angewandte Elektrochemie.“ 
(Halle a. S.: Wilhelm Knapp.) 7m. 

“ Uber die Electrolytische Gewinnung von Brom und Jod." By 
Max Schlotter. Part XXVII. of “ Monographien über angewandte 
Elektrochemie.“ (Halle a. S.: Wilhelm Knapp.) 2. 40m. 

“ Die Antriebsmotoren für elektrische Stromerzeuger. Ву H. 
Spyri (Leipzig: Johann Ambrosius Borth.) 5. 80m. 


Die wissenschaftlichen Grundlagen der Elektrotechnik.“ By 
Dr. Gustav Benischke. (Berlin: Julius Springer.) 12m. 


February, 1907. Vol. X.. Part 2. Sec- 
(London: 


903 


LEGAL INTELLIGENCE. 


Attorney-General v. National Telephone Co. 


On Wednesday Mr. Justice Swinfen Eady delivered his reserved judg 
ment in this case. The facts were given in our last issue (p. 862). 

His LORDSHIP said the question whether defendants were account. 
able to plaintiff for royalties in respect of the telephone lines mentioned 
in the first schedule to the special case under clause 7 of the licence of 
Nov. 29, 1884, depended upon whether the communications transmitted 
thereby were, by virtue of sec. 5 of the Telegraph Act, 1869, excepted 
from the exclusive privilege of the Postmaster-General. Two examples 
mg be taken from the schedule as an example of the rest: A limited 

сошраоу carrying on business as theatrical ticket agents had а telephone 
hotels, 32 theatres and 2 large stores, and a steamship company 
thet had a telephone line to a limited company carrying on busi- 
ness of excursion and tourist agents. The telephones were used 
for ordinary Lusiness purposea, to the mutual advantage or benefit of the 
parties ateach end of the lines of communication. In the former case the 
wire was owned or rented by the theatre ticket agents and in the latter by 
the steamship. Were communications made by telephone under such cir- 
cumstances telegrams transmitted by a telegraph maintained or used solely 
for private purposes and relating to the business or private affairs of the 
owner thereof? In his opinion the words solely for private use 
meant solely for the private use of the owner of the telegraph, and the 
communications must all relate to the business or private affairs of the 
same person, the owner of the wire—including his family and employés. 
But where the telegraph was maintained for the mutual business or 
private affairs of two or more separate and indepe ndent persons or con- 
cerns, that was not within the exception. The exception protected by 
excluding from the Postmaster-General’s exclusive privilege the internal 
communications between different portions of the same establishment, 
whether of business or private affairs, but not the external commuaica- 
tions between two or more separate establishments. The defendants’ 
contention that “ private wire merely meant not open to the use of the 
public would practically destroy the monopoly of the Postmaster-General 
which it was the intention of the Act to confer. He must answer th3 
question in the special case in the affirmative—that defendants were 
accountable for royalties in respect of all classss of lines referred to in 
the first schedule to the special case. 


Wakefield & District Light Railway Co. v. Wakefield - 


Corperation. 

On Monday the Court of Appeal (the Master of the Rolls and Lords 
Justices Vaughan Williams and Buckley) commenced the hearing of argu. 
ments in the appeal of defendants from the judgment of a Divisional: 
Court (Justices Ridley, Darling and A. T. Lawrence) reversing a decision 
of the Wakefield Justices, who had decided against the company’s coa- 
tention that their railway should be rated at one-fourth of the net 
annual value. It was proved or admitted before the justices that the 
rates claimed from the company were daly made and that the company 
was duly rated for rails laid in certain roads. The net annual value was 
estimated at £237 and the rates made on the full net annual value. The 
company tendered a sum caloulated on a fourth of the net annual value, 
but this was refused. It was also proved that the line comprised railways 
which were laid entirely within certain streets in Wakefield, which streets 
were highways repairable by the inhabitants at large, and were vested in 
the Corporation of Wakefield. The company contended that the line of 
light railway and the land occupied thereby were used as a railway, con- 
stituted aude: certain acts for the public convenience within the meanin 
of Sec. 2 (b) of the Public Health Act of 1875, because they were used an 
constructed under the Wakefield and District Light Railways Orders, 
1901 and 1902, and, therefore, were only assessable on one-fourth of their 
net annual value. The Corporation maintained that the land on which 
the raila were laid was not land so used, therefore it was liable to be 
assessed on the full net annual value. 

Yesterday (Thuraday) Mr. CLAVELL SALTER, K.C., addressed the 
Court for the appellants and Mr. RYDE for the company. 

In the result their LORDSHIPS held that the undertaking in question 
was & railway and not a tramway, and that the company was entitled to 
the exemption given to railway companies by sec. 211 of the Public Health 
Act, 1875. 

The appeal was, therefore, dismissed with costs. 


Robertson Electric Lamps (Ltd. ) v. Robstone Electric Lamp & 
Illuminating Co. (Ltd.) 

Before Mr. Justice Swinfen Esdy on Friday, on & motion by plaintiffs 
for an interim injunction to restrain defendants from selling or offer- 
ing for sale any electric lamps or apparatus used in connection 
therewith, not being of plaintiffs’ manufacture, under the name of Rob- 
stone or any name comprising that word, or any other name so closely 
resembling Robertson as to be likely to deceive the public into the belief 
that the goods sold by defendants were the goods manufactured or sold 
by plaintiffs. It was stated that defendants were a company formed for 
selling electric lamps of a pattern lately discovered in Sweden by Messrs. 
Stone & Robson, who, with the object of identifying the lamps with that 
firm, affixed the name of one partner to half of that of the other. 

On behalf of defendants it was urged that no confusion could arise 
with plaintiffs’ name, as the lamps were quite different in appearance. 

His LORDSHIP held that, although the case was one of suspicion, it 
would be safer to deal with it at the trial. He directed that pleadings 
should be delivered promptly, so that the case could be tried early next 
sittings, and that the action should be set down at once for trial. 
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Electricity Works Assessment. 


In the Court of Session, Edinburgh, last week, judgment wae given in 
the appeal of the Coatbridge & Airdrie Electric Supply Co. against the 
assessment of their generating station, cables, &c., within the burgh of 
Coatbridge (valued at £1,379 by the assessor). 

The Court (Lords Low and Dundas) heard the legal arguments on the 
19th and 20th ult., and now allowed certain deductions from the assessor's 
valuation, and counsel were asked to adjust the figures. 

Lord LOW said no question was raised with regard to the steam 
engines, but appellants contended that switchboards, generators, &o., and 
also mains, were not heritages, and therefore did not fall to be assessed. 
All those things, with the exception of the mains, were in the generating 
station, and were either loose or so fixed that they could be removed from 
their place without necessitating removal of any part of the building. 
They therefore fell within the exception introduced by the 1902 Act, and 
were not land and heritages for the purpose of valuation. The mains 
were in a different position, and in his lordship’s opinion did not fall 
within the scope of the Act of 1902. It was not disputed that the pipes 
which contained the mains were lands and heritages, but it was argued 
that the mains were not part of the heritage, because they were loose in 
the pipes and could be withdrawn. He did not think that argument was 
sound. The pipes were not of any utility apart from the cable, and he 
was of opinion that the copper mains fell to be valued as part of the land 
and heritages. With regard to deductions to be made from gross revenue 
for interest and for repairs and renewals of plant and machinery, after 
careful consideration his lordship thought an allowance of 10 per cent. 
would fairly and adequately meet the requirements of the case. The cost 
of the mains (£5,000) would fall to be deducted, and £2,246 expended 
upon the provisional order and licence could not be regarded as tenant's 
capital. 

Lord DUNDAS concurred. 


The same Court also delivered judgment in the appeal of the Bo'ness 
Council and the National Electric Construction Co. against the decision 
of the Valuation committee of the Linlithgow County Council of the 
electricity generating station and mains іп the burgh of Bo'ness, which 
was put at £1,650. The works belong to the Council, but are leased to 
the company. Appellants contended that the proper figure was £400. 

The Court reduced the valuation from £1,650 to 2400. . 


Emmott v. Hebden Bridge District Council. 


At the West Riding Assizes, Leeds, last week before Mr. Justice Law- 
rance, Mr. Walter Emmott, consulting engineer, sought to recover certain 
fees, &c. The action arose out of plaintiff's engagement as consulting 
electrical engineer by the Council in connection with the erection of their 
electricity works, and the claim was also in regard to advice given outside 
the particular contract for the supply and erection of plant, and also in 
regpept of the preparation of detailed reports and drawings. Plaintiff 
farther claimed 5 per cent. upon the amount of tenders (amounting to 
£5,780) accepted by the authority. Defendants counterclaimed in regard 
to the size of the engine for the works, and alleged that a 250 н.р, engine 
was wrongly specified. Defendants obtained a 100 R.. engine, and now 
юш to deduct the difference in value between this and the250 н.р. engine. 

His LORDSHIP gave judgment for plaintiff for £120 and costs and 
dismissed the counterclaim. 


Thorpe v. Berry, Harrison & Co. 


On Monday & Divisional Court (Justices Darling and A. T. Lawrence) 
heard this appeal of plaintiff from a judgment of J udge Woodfall after a 
trial with a jury at Westminster (London) County Court. 

‘Plaintiff was the steward at flats in Oxford-street, London, and defen- 
dants were doing work in connection with the electric lighting of the 
building. The action was brought to recover damages in respect of por- 
sonal injuries sustained by plaintiff owing to alleged negligence of defen- 
dants.. It seemed that r. Chivers, a representative of defendant firm, 
on the day of the accident was attending to the electric meter at the flats, 
the meter being in the cellar at the porter's lodge. For some reason the 
door leading to the cellar was left open and unguarded, and plaintiff, 
being called, came and fell through into the cellar and sustained serious 
injuries. Plaintiff's case was that a duty was cast on defendants’ repre- 
sentative to see that no “ trap” was set for him. On the findings of the 
jury judgment was entered for defendants, and plaintiff now appealed on 
the ground that the judge had misdirected the jury and also that on the 
findings of the jury he was entitled to judgment, : 

After hearing legal arguments, their LORDSHIPS thought there was 
evidence of negligence on defendants’ part and ordered a new trial. : 


[———ÓÓMÓMÀ—————— I A ———— 
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Smoke Abatement.—A short time back we made the announce- 
ment that the highest award for mechanical stokers for industrial 
boilers (the only silver medal) had been accorded by the Smoke 
Abatement Society to Messrs. Ed. Bennis & Co., of Little Hulton 
Lancs., and 28, Victoria-street, London, S.W., for their mechanical 
stokers and self-cleaning compressed air furnace. At the same time 
the society awarded a bronze medal to the firm for the new chain 
grate stoker (Bennis-Miller-Bennett patent), of which a fine model 
was shown by Messrs. Bennis. The new link employed with this 
stoker evoked special interest-on the part of the judges as well as of 


many engineering visitors who examined the exhibit, 


. engineer. 


MUNICIPAL, FOREIGN & GENERAL NOTES, 
APPOINTMENTS VAOANT AND FILLED. 


An improver is wanted to act as switchboard attendant at 
Coventry, with a view to becoming a shift engineer. Salary £504 
year. Applications to the manager of the Corporation electricity 
works, Mr. Joseph A. Jeckell, by March 27. See an advertisement, 

An assistant designer is wanted for direct-current generators and 
motors by Messrs. Vickers, Sons & Maxim (Ltd)., Electrical Depart. 
ment, Sheffield. See an advertisement. 

Wolverhampton Guardians require a chief working engineer 
(electrical and mechanical) at their workhouse, Heathtown, Wolver. 
hampton. Salary £2 per week, with residence, lighting and fuel. 
Applications to the clerk to the Guardians (Mr. Frank Harrison), 
Union Offices, Wolverhampton, by first post March 25. 

Ealing Council require & rental and collecting clerk for their 
electricity department. Salary £100, rising to £140 per annum. 
Applications by 25th inst. 

Battersea (London) Council want a chief assistant electrical 
Salary £200. Application to the Town Clerk by noon 
March 26. 

Clacton Council require an electrical engineer. Salary £150, 
rising to £200 per annum. Application to the Clerk by noon 

arch 27. 


Mr. G. E. Smith, A. M. I. E E., who has been resident engineer at 
Dartmouth for the last five years, has been appointed engineer and 
manager of the Newton Abbot and Dartmouth undertakings of the 
Urban Electric Supply Co. | 

Mr. F. В. Hobley, of Maidstone, has been appointed mains super. 
intendent of the Lowestoft electricity and tramways departments. 


Reading Council have promoted Mr. G. F. Craven to be assistant 
tramway engineer, in succession to Mr. M. Cable, whois leaving for 
Wellington, New Zealand. 

Mr. H. H. Wardlaw, who has been in temporary charge of the 
Southwark generating station, has been permanently appointed 
charge engineer, vice Mr. A. Walker, resigned. 


Bradford.—By 44 votes to 14 the Corporation decided last week 
not to apply for Parliamentary powers to purchase a colliery or 
collieries for the use of the city. 


Brazil.—The President has signed a decree granting provisional 
approval to the schemes for the extension of the North-Eastern of 
Brazil Railway and of telegraphic communication for 200 km. from 
Bahurù to Cuyabá. 

The President has also signed decrees opening a credit of 
$800,000 (about £58,800) for the construction of the telegraph line 
from Cuyaba to Santo Antonio. 


Brighton.—A writ has been served upon the Corporation for an 
injunction to restrain them from committing an alleged nuisance 
by causing vibration, noise, &c., at their electricity works at North- 
road and Bread-street. 5 

Bulgaria..—The “ Courrier de Sophia ” reports that the Bulgarian 
Government have decided to establish an electric power station neat 
the Government coal mine of Pernik. It is anticipated that the 
new works will increase the production of the mine to 500,000 tons 
annually. — 

Cuba.—The “Gaceta Uficial ” for Feb. 28 contains a law autho- 
rising Señor J. M. Tarafa to instal and operate an electric light and 
power plant in Matanzas. 

the Australian 


Oustoms Duties.—A recent supplement to Т 
Commonwealth Customs Tariff Guide contains notice that dry ce 4 
batteries for pocket lamps are liable (as electrical machinery ап 
appliances) to an import duty of 12} per cent. ad val. 


Ealing.—The L. G. Board recently intimated that they would 
defer their decision upon the application of the Council for эе 
to borrow £7,000 for the purchase of a 750 kw. generating redd 
undi Her had considered the Propone of the Metropo 

ectric Su Co. to supply electricity in bulk. 

The Electr S Бир сов instrueted the Town Clerk to reply 
that, after careful consideration, they were satisfied that they d 
generate eleotricity at their own works cheaper than the cost of buying it 
bulk from the company at the terms offered. iier ned 1 
was arranged that the engineer to the company should meet the Council 
electrical engineer ME J. D. Knight) and the Chairman of the Coun 
to discuss an amended offer from the company. 


Edinburgh.— The city electrical engineer (Mr. Frank А. NewIng 
n) delivered an interesting lecture on Friday on “ The Electricity 

u Undertaking of Edinb a 

ag ihe course of his remarks Mr. NzwrNcTON stated that Wer 
last few years the number of motors connected to the ere ihe 
creased very rapidly. For the first two years of the unde tha rate 
price for electricity for power was 8d. or 3}d. per anit, but E Ag 8008 
electricity was поё able to compete with steam or gas engines. 


| cn 
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as the price was reduced to 14d. per unit people quickly realised that the 
electric motor was an exceedingly convenient machine for producing 
mechanical power. For the first year (1895) only 68 H. p. of motors was 
in use, whereas now the amount was 8, 200 H. p., an increase of about 
120 times in 11 years. The machinery first erected at Dewar-place 
station amounted to 1,700 H. r., and the increase in the demand for eleo- 
tricity had continued with fair regularity ever since. In 1906 the horse- 


power installed amounted to 20,000 н.р. The buildings at M‘Donald- ' 


road station would contain about 18, 000 f.. of machinery, but 
the site was capable of holding plant of double that amount. There 
were about 35 miles of feeders, 110 miles of distributing mains and 50 
miles of high-tension mains laid throughout the city. Arc lamps were 
largely used for street lighting, the number at present being 1,187. About 
40 miles of streets were so lighted. At the commencement the price 
charged was £20 per lamp per annum, but now it was only £9. That price 
included supplying and erecting the lamp and post, trimming and main- 
tenance and electricity. He thought that was about the lowest rate in 
Great Britain. The electricity used for street lighting now amounted to 
about one and a-half million unita а year. In 1895 there were 479 con. 


sumers (with the equivalent of 57,400 8c.p.) and now they numbered 
10,000 (with the equivalent of 481,000 8c.p.). For lighting in 1895 elec- 


tricity cost 6d. per unit, and at present it was 8d. The price for power in 
1895 was 33d. per unit, and it had fallen steadily to 14d. The total 
surplus to May 15, 1906, amounted to £118,600, of which £90,600 had 
been invested as reserve and the remainder (£28,000) had been used in 
the reduction of the general rates. 

A cordial vote of thanks was passed to Mr. Newington for his lecture. 


Electrolytic Disinfecting Fluid.—The Medical Officer of 
Health of Poplar (Dr. F. W. Alexander) has prepared for the 
Public Health and Housing committee an ше report giving 
particulars of cost, &c., of the method introduced by him for the 
manufacture of electrolytic disinfecting fluid :— 

During 12 months (the apparatus was installed at the beginning of 
of February, 1906) some 17,000 gallons of fluid have been manufactured 
of a strength between 4:0 and 4:5 grammes of available chlorine ‘per 
litre—1,000. The fluid has been issued to the public in pint bottles from 
the depots at Old Ford-road, Bickmore-street and West Ferry-road, and 
from the manufacturing depot, Violet-road. For watering the roads, 
market places, &c., the works department has been furnished with 9,116 
gallons at 14. per gallon. Poplar Guardians (for their institutions inside 
and outside the borough) and the managers of the sick asylums (Black- 
wall and „ been supplied with 568 gallons oe 
last four months of the year’s working, for which no charge has been 
made. There has been required 2,543 units of electrical energy at 13d. 
per unit, four tons of salt have been used at 24s. per ton, and 2 tons of 
chloride of magnesium at £3. 17s. 6d. per ton, caustic soda costing 
£4. Os. 8d., water (together with that used for washing out the eleo- 
trolysers and for other purposes) £2. 15s. 8d., including meter rent. The 
total cost of carbolic disinfectants for 1908, 1904 and 1905 was 6644.28.94, 
2771. 6s. 11d., and £862. 5s. 7d. respectively. 

The initial outlay on the plant for manufacturing the electrolytic 
disinfectant was £583. 9s. 2d., including plant which is stated to be in- 
destructible with the exception of the 40 zine electrodes, which may 
occasionally bave to be replaced at 78. 6d. each. after some pes of wear, 
£325; fittinge, &c. (electricity department) £71. 7s. 114.; sundries, 
structural (electricity department) £6. 6s. 11d.; sundries (electricity 
department) £4. 6s. 114., structure of depot (works department) 
£120. 6s. 1d., sundries £32. 4s. 7d. and carboys £23. 16s. 9d. 

The actual cost of manufacturing the electrolytic disinfectant between 
February, 1906, and February, 1907, was as follows: Electricity 
£15. 178. 10d., salt £4, 16s., chloride of magnesium £7. 18s. 9d., caustic 
soda £4. Os. 8d., water (manufacturing disinfectant) 17s.: total 
£83, 10a. 8d. Wages (manufacturing) came to £100, and for packing, 
delivering and issuing £307. 12s. 7d. Miscellaneous items came to 
£161. 14s. 1d., including testing reagent 22. 158.8d., bottles £97. 128. 1d., 
corks £19. 11s, 8d., paraffin wax for corks £1. 15s., labels £10. 7s. 6d., 
water (washing, rent and meter) £1. 18s. 8d., cotton waste 11s., cartage 
£28, 18s. 5d., supplying electric light £2. 158. and paste 9s. 6d, Rent, 
cost of supervision, ineurance, do., came to £32. 17s. 

The total cost was, therefore, £685, 138. 1d., and deducting receipts 
from the works department (9,116 gallons at 1d. per gallon) £37. 19s. 8d., 
the balance was £597. 14s. 8d. 

In comparing the expenditure of 1906 with that of 1905 i$ will be seen 
there has been a saving of £265, and if the £30 paid to the electricity de- 
partment as rent and supervision be not taken into account, there has been 
broughta bout a saving of nearly 2300, and this amount does not include 
any charge for the quantity farnished to the guardians, as the fluid has 
been supplied to them gratis. The statement which was made when the 
introduction of the enterprise was suggested, that ''the health of the 
borough would suffer if such a disinfectant were introduced," has (says 
Dr. Alexander) happily not proves true, for the annual notification rate 
per 1,000 living in the borough was 6:2 against that of 7:5 for London for 
1906. The death rate of the borough of Poplar being 17:5 per 1,000 living. 

Exhibition.—An international exhibition of hygiene, art, trades 
and manufactures will be held from September to November next in 
Madrid. Prospectus may be seen at the Board of Trade, 78, Basing- 
hall-street, London, E.C. The offices of the exhibition are at 
8, Conde de Aranda, Madrid. ' 

Forthcoming Book.—On March 26 Messrs. Harper & Brothers will 
issue Electricity in Mining,” by Sydney F. Walker, R. N., M. I. E. E. 


Glasgow. The electricity крш has decided to supply elec- . 


‘trical energy at 1d. per unit for decorative purposes during the visit 
of the Prince and Princess of Wales, from A pal 22 to 27. 


Hampstead (London).— £2,180 has been transferred from the 
каму lighting profite in aid of the rates, equal to 44. in the £ for 

e year. | 

The L. C. O. have sanctioned a loan of £10,890 for electricity supply on 
condition that this sum is repaid upon the following terms, in lieu of an 
equated period of 25 years as heretofore: Buildings (£461).50 years, 
mains (£3,801) 30 years, transformers (£965) 20 years and house services 
(£5,668) 12 years. The amount required for buildings has been added to 
the amount required for mains, and will be repaid in 80 years. During 
the ensuing financial year the following plant, &c., will be provided for 
next winter’s demand and to improve the supply: Three 75 kw. trans- 
formers, £806 ; feeders, £1,114; additional distributors, £483. 


Hanley.— The output of the electricity works during 1906 showed 
an increase of 192,597 units over 1905. For private lighting £12,258 
was received, and the net profit amounted to £2,157. 


Hastings.—An inquiry was held here last week into the applica- 
tion of the Council for permission to borrow 44, 400 for electric 
lighting extensions. 


Hendon.— The Council have approved the plans suhmitted by 
Messrs. Crompton & Co. for laying mains in this district, and con- 
sent has been given to the erection of a temporary electricity supply 
station building. 


Investment in an Electrical Undertaking.— Prof. John Perry, 
F.R.S, who owns about half the shares in an electrical company 
which supplies electricity under a provisional order in a town in 
Ireland, advertises that a p2rson is required, with business and 
engineering experience, who is willing to invest about £8,000 in the 
undertaking. 


Italy.—The Bulletin“ of the French Chamber of Commerce 
at Milan states that the Italian Government, during 1908, approved 
the application of electric traction to the following railways at the 
estimated expenditure mentioned below: Milan to Monza and 
Lecco, £224,000: Usmate to Bergamo, £56,000; Calolzio to Ponte 
S. Pietro, £20,000 ; Gallarate to Laveno, £104,000 ; Domodossola to 
Iselle, £96,000; Naples to Salerno and Torre Annunziata and 
branches, £200,000; Genoa circumvallation railway, £82,000; Ponte- 
decimo to Busalla, £174,000 ; Pistoia to Poretta, £820,000; Savona 
to San Giuseppe, £140,000; Bardonéche to Modane, £168,000. 

Leith.—Bailie Smith, who presided on Thursday last at a concert 
in aid of the funds of the local tramway employés’ sick and benefit 
society, stated that during 1906 the tramways carried 8,414,000 

assengers, equal to the entire population of the town 108 times. 
he traffic receipts amounted to £26,299. Expenses came to 
£15,200, leaving about £11,000 to meet interest and sinking fund. 

Leyton.—The Council would appear to have an erroneous idea 
of the powers conferred проп them as electricity undertakers by 
their provisional electric lighting order. Recently the Council were 
asked by a resident to authorise his аце а supply of electrical 
energy from a neighbouring tradesman. This permission has, how- 
ever, been refused, but no reason is given for the decision. 


London County Council —On Tuesday the Council approved 
of capital votes for £5,500, £6,000 and £5,500 in respect of the 
erection of tramways sub-stations at Tooting, Forest Hill, and 
Lewisham. 

The Highways Committee reported that they had had before them a 
return pr by the statistical officer as to the supply of electricity in 
and around London, showing the various authorities and areas adopted 
under the provisions of the Electric Lighting Acts, 1882 and 1888, 
together with an analysis of the accounts of each undertaking for the 
year ended March 81, 1906, for local authorities, and to Deo. 81, 1905, for 
companies, and also miscellaneous statistics relating to the area of 
supply, capacity, output, charges, average price obtained, assessment, 
and other matters. —It was agreed that the return should be published. 

Madras.—It is announced that electrical energy will be available 
in August, The charge for current for lighting and power will be 
4d. per unit. 

Middlesbrough.—The Council have decided to take current in 
bulk from the Cleveland and Durham County Electric Power Co. 


Municipal Honours.—Mr. Geo. Sutton, managing director of 
W. T. Henley's Telegraph Works Co., has been re-elected a member 
of Beckenham Urban Council. 

Mr. G. Gilkes, of Gilbert Gilkes & Co., has been re-elected an 
alderman of Westmoreland County Council. 

Municipal Telephony.—Swansea Council decided, on Wednes- 
day, to adopt the recommendation to sell their telephone under- 
taking to the National Telephone Co., which has undertaken to 
repay the whole of the capit 1 expended and to tike over the 
existing staff. There is also to be complete intercommunication 
between the subscribers of the two systems, which, after the end of 
this month (when the purchase will be completed), will be worked 
as one. 

Neath.— The chairman of the Eleotric Lighting committee (Mr. 
Howell) announced at the last meeting of the Council that they 
were negotiating with the South Wales Electrical Power Distri- 
bution Co. as to the supply of electric current, and ‘hoped to report 


at the next meeting. 
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Personal. — Mr. Leonard W. Holmes, the London partner of Messrs. 
J. H. Holmes & Co., has been suffering from a severe attack of heart 
trouble following influenza contracted in Germany. The latest re- 
port is, we are glad tosay, that Mr. Holmes is progressing favourably. 

In our issue of March 8 we inserted a note under this heading 
which we had received from Mr. H. M. Sayers, intimating his 
resignation of the assistant editorship of '' Electrical Engineer. 
ing.” Mr. Sayers now writes us that the note has caused much 
misapprehension. He held the assistant editorship jointly with 
Mr. S. R. Roget, who remains in that position, and Mr. Sayers is 
now on the unattached staff. 


Presentations.— Mr. Victor A. H. M‘Cowen quitted Belfast on 
the 14th inst. to take up his new appointment at Salford, and on 
the 13th inst. he was presented by the staff of the electrical works 
with a silver candelabra and by the principal officers of the Corpora- 
tion with a silver rose bowl. 

At each of the presentations reference was made to Mr. M‘Cowen’s 
connection with the Corporation during the last 13 years, and the 
pleasant relationship which existed between himself and his brother 
Officers aud staff. Regret at the severance of business and social relation- 
ship, and best wishes for Mr. and Mra. M‘Cowen’s future happiness and 
prosperity were expressed. Mr. M‘Cowen, in reciprocating the wishes of 
his brother officers, hoped the friendships which Mrs. M:Cowen and he 
had formed in Belfast would not be broken by his departure. 

Mr. C. J. Charlton, permanent-way inspector to the Chatham & 
District Light Railways Co., who has ds has been presented by 
the staff and employés with a gold watch. 


Provisional Order Transfer.— Notice is given of the intention 
of the Oldbury District Council to transfer their powers under their 
1898 Electric Lighting Order to the Shropshire, Worcestershire & 
Staffordshire Electric Power Co. Th» period of the transfer is to be 
until the Board of Trade revoke tha order and the pecuniary con- 
sideration is £600. 


St. Pancras (London).—The district auditor, in his annual 
report upon the accounts of the Borough Council, states that 
although £18,220 had up to the present been transferred from the 
electricity undertaking for the relief of rates these transfers have 
stripped the undertaking of any working balance outside the reserve. 

Of the £35,630 appropriated as reserve but not invested as such only 
about £10,000 was on March 31 last available for the purposes for which 
it was so appropriated (after deducting £5,000 subsequently transferred 
to the rate funds). The remainder was in use for meeting revenue out- 
goings which antedate the corresponding income. It followed that 
unless they assumed that the amounts appropriated as a reserve were 
greatly in excess of the needs of the case it must be held that the whole 
of the transfers of £18,220 to the rate fund had been premature. That 
was not & question of false statement of profits, but of the difference 
between profits earned and profits actually in hand and of the necessity 
for а revenue working balance which was a factor of great importance in 
the case of an undertaking of that character. Whether sufficient provi- 
sion had been made for depreciation was in the first place an engineering 
and in the second place an accounts question, and it could only be dealt 
with by audit in a strictly limited sense. 

In order to encourage the display of electrical fittings, &c., by 
electrical engineers in the borough as a means of advertising the 
advantages of electricity for lighting, &., the Electric Lighting com- 
mittee recommend that as an auxiliary to the Council's showroom at 
5, Camden-road and the other means adopted to advertise the Council's 
electric supply, a rebate for 12 months of 50 per cent., as an experiment, 
be allowed in the case of bona fide electrical engineers and fitters off the 
charges of current for lighting supplied for display purposes within the 
borough, such supply to be registered through a separate meter and 
guarantees given by the consumers that the current will be used solely 
for displaying electric light fittings. 


, Smethwick.—The Council have sealed the agreement for the 
transfer of the Smethwick Electric Lighting Order, 1898, to the 
Birmingham & Midland Tramways Co. (Ltd.) 


Southampton.— Acting on the advice of the borough electrical 
engineer (Mr. H. F. Street) it has been decided to reduce the price 


of electric current by jd. per unit for traction and 34. per unit for 
private lighting. 


Sweden.—H.M. Consul at Stockholm (Mr. H. M. Villiers) reports 
that the Dingersjo Waterfall has been bought by the Holmia Elec- 
trical Co, of Stockholm, who expect to obtain power of 1,500 н.р. 
for transmission to Sundsvall. Three turbines and 600 kw. gener- 
ators will be put down at an estimated cost of £25,000. Mr. 
Villiers says that electrical machinery for such purposes appears to 
be satisfactorily manufactured in Sweden, but certain instruments, 


such as those for measuring horse-power, are imported from other 
countries. 


Tiflis. —The survey for an electric railway from Tiflis to Vladi- 
kaukas and Beslanovsk is being made, and it is reported that the 


success of the enterprise is now assured. The cost is estimated at 
15,000,000 roubles. i 


Turkey.—The “ Levant Herald states that the Turkish Ministry 
of Public Works has approved the plans for an electric power station 


at Salonica for electric lighting and traction in the town. The 
works will be carried out under tbe supervision of Hamdi Bey, 
inspector of telegraphs, and Menekche Effendi, municipal engineer. 


Warehouse Property Assessment.—A decision of importance 
to Ж of ratable property has recently been given by the 
Court of Appeal in the case of Rex v. Melladew. 

The point at issue was to determine the question of liability for local 
rates in respect of a building (situated at Liverpool) used as a warehouse 
it having been contended that there was no liability attaching thereto for 
payment of rates, inasmuch as all the tenant's fixtures and utensils 
having been removed, and the building put into the market to be let, it 
was like an empty house and its owner was not liable to be rated. The 
Court of Appeal, however, decided that, having regard to the character 
of the user of property of this class, and to the fact that the owners 
occupied other warehouses, and that in this particular case it was pos- 
sible for the owners at any time to resume occupation, the local authonty 
was justided in demanding payment of rates. The decision is of far- 
reaching effect, and likely to be very prejudicial to occupiers of all classes of 
property who are subject to fluctuations in trade, and the committee of 
the Machinery Users’ Association propose to call a meeting of those mem- 
bers of the association who are affected by the judgment, with a view to 
endeavouring to arrange to carry the appeal to the House of Lords. 

Wath.—The promoters of the Barnsley, Wombwell and Wath 
Tramways Bill have dropped their scheme, but the surveyor (Mr. 
Poole) has been instructed by the Council to prepare a scheme for the 
lighting of the township with electricity in order that the provisional 
order obtained in 1899 shall not lapse. Mr. Poole estimates the capital 
outlay at £6,250, and the cost of maintenance at £805 per annum. 
The Board of Trade has been asked to grant an extension of the 
order, and a consulting engineer is to report on Mr. Poole’s scheme, 


Wigan.—Negotiations are proceeding in regard to the transfer of 
the Ince electric lighting order (1901) to Wigan Corporation, but 
thelatter wish to limit the number of streets in the compulsory area 
before agreeing to take transfer. 


Willesden.—The Council have agreed to give a supply of electrical 
energy to Messrs. McVitie & Price's biscuit factories on a three 
years’ contract at ld. per unit for both light and power. The 
minimum annual consumption is estimated at 160,000 units for 
power and 5,000 units for lighting. 


Willington (Durham).—The Council have again refused to con: 
sent to the use of overhead wires by the County of Durham Electric 
Power Distribution Co. 


Concert.—The British Thomson- Houston Co.'s London staff held 
their first annual bohemian concert at the Three Nuns Hotel, Ald- 
gate, London, on Saturday evening, with Mr. B. D. Fox in ths 
chair and Mr. J. Harcourt Williams in the vice. A large number 
of ladies and gentlemen attended, the hall being quite full, and all 
theitems of a diversified programme met with an enthusiastic recep- 
tion. A thoroughly enjoyable evening was spent The promoters, 
stewards and artistes deserve to be complimented upon the achieve- 
ment of a grand send-off concert. | 


Dinner.—The first annual dinner of the British Westinghouse 
Engineers’ Club took place last week at Manchester, Mr. J. S. Peck 
in the chair. 

Aniong those present were Messrs. N. Carlton (managing director of the 
company), P. A. Lange (general manager of the works), W. W. Blunt, W. 
Stead, Crumpton, Brunton, Schoepf, Von Ammon, McLean, Beaunes. 
Harding, Walker, Staton, Wilson, Whitmoyer, Randolph, Dunlop, Sea- 
man, Maycock, and many others. In response to the toast, The British 
Westinghouse Electric & Manufacturing Co.(Ltd.)," Mr. Carlton said the 
future of the company was assured of success. They had as heads of some 
of the departments gentlemen from America. They came as cousins; he 
hoped they had made themselves brothers. He looked orward to the 
time when the British Co. should be manned entirely by Britishers. 
There was work for Americans elsewhere. The British Co. was to bes 
British heritage, and as such would continue. Great Britain was not 
behind any nation he had ever been in, either in business or science. 
They had in England the material, the possibilities, and all the prospects 
which he was sure would combine to make the company a succese. 

. “The British Westioghouse Engineers’ Club," proposed by Mr. Schoepf, 
was responded to by Mr. Peck; and Kindred Clubs," was proposed by 
Mr. Miles Walker, and responded to by Messrs. Carrie and Tearle. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


Bolton Electricity committee invite tenders for one 20 ET 
steam engine. Specification and form of tender from the Ко 
electrical engineer and tramways general manager (Mr. Arthur A. 
Day, A. M. I. C. E., M. I. E. E.), Spa-road, Bolton. Tenders (addr : 
Chairman of the Electricity committee, Town Hall, Bolton) by noo 
March 28. See also an advertisement. 500 kw 

Bolton Electricity committee also invite tenders for one 1,9 t : 
three-phase alternator. Specification and form of tender rd 
borough electrieal engineer and tramways general manager (ar. 
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NOW READY. 

"THE ELECTRICIAN" ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1907 Edition 
of the Big Blue Book, price 15s, or post free in the 
United Kingdom, 158. 9d. The new and enlarged volume 
brings a great mass of statistical and technical data 
quite up to date, and the Directorial Division has been 
thoroughly revised and amplified. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters have 
received every attention in the new volume, which aggre- 
gates more than 2,000 pages. The Directory Division is 
complete and thoroughly accurate, and has been revised 
up to Feb. 14, 1907. All mere lists of members of 
Societies and Institutions (so easily and cheaply avail- 
able) are excluded, as quite unreliable for Manufacturers’ 
and Dealers’ purposes. The set of seven valuable 
Tables, &c., have been very carefully revised and ex- 
tended, and remodelled into handy book form, making 
the 1907 Edition of this indispensable work the most 
complete book of the kind ever published. 


———— — ————MÀ— — 


Arthur A. Day). Tenders (addressed to the Chairman) by noon 
March 28. See an advertisement. 

Bolton Electricity committee also want tenders by noon March 28 
for 12 months’ requirements of meters, motors, transformers, motor- 
starting switches, mains, joint and service fuse boxes, oils, waste, 
timber, &c. Forms from the Borough Electrical Engineer and 
Tramways General Manager, Spa-road, Bolton. 


. Bristol Electrical committee invite tenders for arc lamps, car- 
bons, d.c. motors and starters for hiring, and joint and junction 
boxes. Specifications, &c., from the city electrical engineer (Mr. 
H. Faraday Proctor), Temple Back, Bristol, to whom tenders by 
10 a.m. of April 9. See advertisement. 


Edinburgh Corporation invite tenders for the supply of stores for 
the electricity department for the year ending May 10, 1908, in- 
cluding bitumen, arc lamp carbons and globes, c.i. pipes and pave- 
ment boxes, house service fuse boxes and electricity meters. Speci- 
fications, &c., from the engineer (Mr. Frank A. Newington), Dewar- 
place, Edinburgh. Tenders to the Town Clerk, City-chambers, 
Edinburgh, by April 8. See an advertisement. | 


Govan Corporation invite tenders for supply of stores to the 
electricity department for the year ending May 15, 1908, including 
oil, waste and engine room stores, cables and cable accessories, 
bitumen and compound for joint boxes, electricity meters, house 
service fuse boxes, wrought iron tubes and fittings, cast-iron pipes, 
cement, ironmongery, brushes, &c., paints, oils, &c., timber, arc 
lamp carbons, joint boxes, motors, motor starters and d.p. switches. 
Tenders to the Convener of the Electricity Committee, Town Hall, 
Govan, by 25th inst. 


Glasgow Corporation want tenders by 10 a.m. April 8 for 12 
months' supply of stores, &c., for the tramways department, includ- 
ing cables, carbon brushes, india-rubber and asbestos goods, axles, 
castings, tubes, fuel, iron and steel, ironmongery, glass, oils and 
paints, timber, &c. Forms, &c., from the General Manager, 46, 
Bath-street, Glasgow. | 


Prestwich Guardians want tenders for generating plant (complete 
lighting and motors), lifts and hoists, bells and telephones at the 
new infirmary, Charlestown-road, Blackley. "Tenders to the clerk 
(Mr. Edward W. Ogden) by 10 am. April 4, at the Union Offices, 
Cheetham Hill road, Manchester. 


Islington (London) Council invite tenders for 12 months' supply 
of alternate-current induction meters (50 cycles per second) and 
also prepayment meters to take pennies and sixpences. Tenders to 
the town clerk (Mr. Wm. F. Dewey), Town Hall, Upper-street, N., 
by noon April 4. 

Newcastle-upon- Tyne Corporation invite tenders for the construc- 
tion and erection of electric cranes on the Quay. Specification, &c., 
from the City Engineer, Tenders to the Trade and Commerce com- 
mittee, Town Hall, Newcastle-upon-Tyne, by 10 a.m. of April 2. 


The Lancashire ¢ Yorkshire Railway Co. want tenders by 10 a.m. 
April 1 for 12 months’ supply of stores, including signal and tele- 
graph fittings, signal, telegraph and electric light wires, &c. Forms 
from Mr. Waring, Stores Department, Osborne-street, Manchester. 

Derby Corporation invite tenders for the supply and erection of 


lighting and traction switchboard panels. Tenders to the Town 
Clerk, Tennant-street, Derby, by 10 a.m. March 25. 
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Witney Electrical Supply Co. want tenders by April 2 for supply 
of gas engine and suction plant and dynamo. | 


The Magistrates of the City of Utrecht (Holland) are prepared to 
receive tenders for supply of a steam turbine dynamo (of 500 kw. to 
600 kw.) and two combined Cornish boilers. Tenders (on pre- 
scribed forms), addressed to the Magistrates of the City of Utrecht, 
before April6. Specification, &c., at the Town Clerk's office, Town 
Hall, Utrecht, on payment of 4s. 2d. Tenders will be opened at 
the Town Hall on April 6 at 2 p.m. 1 


TBNDERS REOBIVED AND ACOEPTED. 


On Tuesday London County Council considered the adjourned 
report relative to the provision of 300 electric cars for use on the 
portions of the Council's tramways to be shortly electrified and to 
enable the carservices on certain of the existing routes to be increased. 

Tenders had already been accepted for 300 electrical equipments and 
250 car bodies, and the committee had been considering the arrangements 
to be made for obtaining the remaining 50 car bodies and the trucks for 
the 300 cars. Nine tenders had been received for the car trucks and (as 
stated in our last issue) the committee recommended that that of Meesrs. 
Mountain & Gibson, Elton Fold Works, Bury, Lancs, amounting to 
£49,350, should be accepted. 'The recommendation was agreed to, and 
Messrs. Mountain & Gibson were authorised to sublet to the under-men- 
tioned firms the following portions of the work :—(i.) to Wm. Shaw & Co., 
Saunders, Todd & Co. and Edgar Allen & Co., steel castings, &o. ; (ii.) 
Wm. Shaw & Co., Saunders, Todd & Co., Catton & Co., and Wm. Fowler, 
general castings; (iii.) Glasgow Railway Eng. Co. and Cammell, Laird & 
Co., axle forgings ; (iv.) Hadfield's Steel Foundry Co., Cammell, Laird & 
Co. and Dugald, Rennie & Co., wheel centres; (v.) J. Brown & Co., 
Cammell, Laird & Co. and H. Bessemer & Co., tyres ; (vi.) Samuel Osborn 
& Co., the Lion Spring Co., Cocker Bros., Smith Bros. & Hill, 8. Cook & 
Co. and Turton, Platts & Co., springs; (vii. Carron Co., Head, 
Wrightson & Co. and the Tutbury Eng. Co., axle box bearings and plough 
carrier side frame castings. 


Bermondsey (London) Council have accepted the following 
tenders for annual supplies for the electricity undertaking :— 

Sloan Electrical Co., arc lamp carbons, £3. 12s. 9d. per 1,000, for about 
25,000 pairs (last year's price £2. 19s. 1d.) ; Doulton & Co., square twv- 
way conduits, 1s. 11d. per yard, three-way 28. 6d. per yard; Sutton & Co., 
circular conduits, one-way 93d. per yard, two-way 1s. 101. per yard, three- 
yey 2s. 9d. per yard, troughing 2in. wide by 2 in. deep, with fixed bridge, 
bid. per yard, 2}in. by 23 in. 6}d.; Callender's Co., meter boarda, 
£7. 18s. 6d. (estimated quantity required 100, last year's price £15. 108.) ; 
General Electric Co., 60 four-way switches for arc lamps, 103. 6d. each, 
Fr кошна. £1. 2s. 6d.; W. Н. Willcox & Co., oil storage tank, 

2. 9s. 5d. 


Sheffield Corporation received the following tenders for the con- 
struction of water service reservoir for the Neepsend power station :— 


Edmund Taylor(accepte1) £3,533 18 Н. Ashley ............ 4,314 0 
Yorkshire Hennebique W. Cunliffe .......... 4,222 0 

Contracting Co. 4918 0 J. Eshelby & Bon...... 4,187 0 
Wellerman Bros. ...... 4687 0 W. Craig 4,168 0 
J. Bentley ............ 4,619 0! T. Wilkinson & Son.... 3,880 0 
J. Fidler (Ltd.)........ 4,597 0! 


£130 was added in all cases for work omitted from the quantities, and 
the Yorkshire Hennebigue Contracting Co. included their own special 
material and the tender is, therefore, not comparable with the others. 


Sunderland Corporation have accepted the tender of C. Isler & 
Co. for an air lift pump for the Hylton-road electricity works; that 
of Balcke & Co. for repairing the cooling tower; that of J. W. White 
for extensions to buildings and for chimney shaft; that of Willans 
& Robinson for a three-phase turbo-generator, condensing plant and 
cooling towers; and that of Babcock & Wilcox for water-tube boilers, 
economisers, pipework and induced draught fan. 


- Camberwell (London) Council have accepted the tender of the 
British Thomson-Houston Co. for 100 and 200 volt English made 
incandescent lamps at 7s. 8d. per doz. for 8 and 16 c.p. and 9s. for 
32 c.p. (plain globes in each case), and at 7s. 9d. and 9s. 6d. respec- 
tively for frosted globes, less 23 per cent. monthly account. | 

Whitehaven Council have accepted the tender of the British 
Thomson-Houston Co. for incandescent lamps, that of the Reason 
Mfg. Co. for fuse boxes, those of Chamberlain & Hookham and 
Ferranti (Ltd.) for meters, and that of the Vacuum Oil Co. for oils. 

Harrogate Corporation have accepted the tender of McPhail & 
Simpson's Dry Steam Patents Co. for three superheaters at £240, 
and that of Hick, Hargreaves & Co. for two cast-steel tops for 
boilers at £75. ' 

The tender of the National Telephone Co. has been adopted for 
the maintenance for 12 months of private telephones and electric 
bells at the Town Hall and Grove Vale depot. 

Paddington (London) Council have accepted the tender of the 
British Thomson-Houston Co. for the annual supply of electric 
lamps and shades. 

Poplar and Stepney Sick Asylum Board have accepted the tender 
óf Pyle & Co. at £194 for the annual supply of electrical goods. 

Heckmondwike Council have accepted the tender of J. H. Taylor 
for wiring the Library. 
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i i i ted the tender of Chamberlain & | operated by sliding action instead of by the usual direct blow. Iti 
M rien ы а мок А elaimed that the life of the bell is greatly increased by the ied 


Burslem Council have accepted the tender of the Morris Hawkins this arrangement. u 
Electrical Co. for & feeder booster at £176. Aerial Ropeways.— Messrs. Johnson & Phillips, Charlton, Kent, 


i Engi The British Westing- have opened а department for the manufacture of aerial ropeways. 
„ that 555 been for some dine us vin claim ern orma add 8 i including adapta- 
past, busily engaged in their electric and engine departments, | : l ed ? 011 D Ing -aD beer edi Ач e suitability for 
especially in the manufacture of turbines and gas engines. inclines up to 1 in 2, and saving effected in cost of transportation of 

In turbines alone there are over 75,000 kw. on order, mostly for erection materials from one place to another. 
ia e e ee ius Prnt ныс. „ 
proportion of the : ; : : m 
TTurbo-generators are on order for Giovi (Italy), St. Peterburg, Japan and ao s Ihe n 5 yes né ко 


Melbourne, and for London, Bristol, Neasden, Middlesbrough, «oc. are busy. A preliminary list is to hand from G. Straus & Co. The 


Machines of 40,000 kw. total capacity are now passing through the shops. | 1. ,; 1A 1 
One turbo-generator of 400 kw is nd lighting the palace of Tsarskoe Selo, d includes ш ceiling and porthole types for direct and alter. 
nating currents. 


‘near St. Petersburg, for the Czar. 

Of the new type of gas engine, which has been on the market some 
five months, orders aggregating 6,000 в.н.р. have been placed for delivery 
in Buenos Ayres, Gibraltar, Heysham (Docks), Runcorn, &c. 

In addition to orders having been received from several corporate 
‘bodies (including Bury and Coventry’, London County Council have 
placed an order for 300 car equipments and magnetic brakes. This is the 
largest of five consecutive orders placed with the company for car equip- 
ments. Out of a total of 1,050 electric cars purchased by the L. C. C., 884 
equipments and 1,040 magnetio brakes are of British Westinghouse 
manufacture. | 


Industrial Darlington.—The town clerk of Darlington sends a 
copy of & booklet emphasising the importance of Darlington as an 
industrial centre. In addition to a number of illustrations of the 
principal places in the town, particulars are given of some of the 
most important contracts carried out by large engineering firms of 
the locality—an interesting list. 

Engineers’ Advertising.— How to Build up a Good Connection 
in Industrial Lancashire " is the title of а рашр issued by the 
Engineers! Advertising Co., Corn Exchange Bu dings, Manchester. 


Flame Arc Lamps.— The Ediswan Carbone” Flame Are Lamp, 
to which we referred in our last issue, provides for an arrangement 
of the carbons which insures that none of the light 
emitted by the positive crater is obstructed by the 
negative carbon. The control of the arc is by a 
closed iron magnetic circuit, so arranged that the 
arc is only influenced by the leakage from the 
circuit, the greatest amount of this leakage being 
from the ends of the exciting solenoids. The rel 
is a magnetic field of moderate strength, which 
maintains the crater at the carbon tips and insures 
a regular form of flame. The light emitted is pure 
white, and we are informed that its spectrum cor- 
responds to that of sunlight. This is an advantage 
where delicate shades require to be examined by 
artificial light. The lamp is made at the Ediswan 
Works, Ponders End, under the “ Carbone patents, 
and we would refer our readers to a paper recently | 
read by Mr. Leonard Andrews before the Insti 
tion of Electrical Engineers on the subject of "104 
Flame Arcs.” We give an illustration of the 
“ Carbone ” lamp, and fuller particulars and prices will be su 
by the Ediswan Co. : 


Rubber Cable.--Johnson & Phillips have ready a new list of associs- 
tion and non- association vulcanised rubber-covered pin : 
list includes details and prices of Paterson's fire-proof cables #0 
wires. 


BUSINESS NOTICES. 


Harold Hooper and Frederic W. Neary (trading as Hooper, Neary 
& Co.), electrical engineers and contractors, 220, Trafalgar-road, 
London, S.E., have dissolved partnership. Debts by Mr. Hooper. 


Messrs. Pritchetts & Gold (Ltd)., Feltham, Middlesex, and Victoria- 
street, London, S.W., have purchased the goodwill, plant and stock 
of the A. B. P. Accumulator Co. (in liq.) 


BANKEUPTOIES, LIQUIDATIONS, &c. 


The public examination of Frank E. Williams, electrical engineer, 
828, Coventry-road, Birmingham, took place on Monday. 

Debtor commenced business in March, 1905, with a capital of £15 and 
£150 borrowed from his father, as F. E. Williams & Co. Prior to that 
he was engaged as foreman to an electrical accessories firm at Truro. 
He lost £145 up to August, 1906, getting out patterns, and during about 
three months, before he could get the article on the market, he had a 
contract for about £2,000, which he thought would enable him to pull 
through. Не lost £60 on the contract, due to a rise in the price of metals, 
and to the fact that the article for which he had contsacted, though 
reel rr ae right, was eleotrically wrong. Examination adjourned to 

pril 15. 

Claims ши Walter Morton and Walter T. Sampson (trading as 
Morton & Sampson), electrical and mechanical engineers, Trinity- 
buildings, Corporation-street, Warrington, by April 8 to Mr. J. G. 
Gibson, Byrom-street , Manchester. 


A meeting will be held on April 15, at 88, St. Swithin’s-lane, 


London, E.C., to receive an account of the winding-up of the Morley 
Fletcher Wave Power System (Ltd.) (in vol. liq.). 


circulars has been published by Siemens’ Brothers Dynamo W 
embracing the following subjects: Electric control for gs de 
(1084), Electrically operated slipway at Dublin (115), Belt- ve 
automatic starter (116), Automatic starter with auxiliary m ia 
(117), Automatic starter with auxiliary motor and wid Ton 
spark extinguisher (118), Tripping switches for use n s ан 
starter (119), Electricity in paper mills (120). Copies of t 1 al is 
publications can be obtained from the publicity orbus 
company, York Mansion, York-street, Westminster, 8.W. 


Cables and Wires.—The London Electric Wire Co. J;Playbou 
yard, Golden-lane, London, E.C., have just issued а neat ei 17 
arranged trade list of cables and wires of their manufactur fan 
object of the new catalogue is to remove the inconvenience "i 
from the use ofa list to which the percentages have о оет 
The revised price list came into force on Маге 14. w ЕА in 
cables, flexibles, telephone sundries, aerial cables and dosi "i 
fuse, resistance and instrument wires, and sundries, W 
easily selected by the aid of a cut foredge index. 


; following 
orts of Electrical Goods and Apparatus.—The 
ead official particulars of the exports of Briten шаван 
electrical apparatus and material (including telegrap achin ery which 
wire and materials, but not including electrical ira tho ports 0 
is not separately specified) from March 18 to 19, wi 
destination :— mate- 
Aden, £38. Africa— Alexandria, £12; Bolama, da (eleen dot 
rial); Durban, £236 (including £9 telegraph materia); : P А 
£317 and 27 tons iron telegraph poles; овве! Bay, се 256 telegra 
beth, £950. Argentina—Buenos Ayres, £2,084 (including 7^ | olde, 
material); Rosario, £750 (telegraph material). A prr rao, £199 
£90 ; Auckland, £564 ; Fremantle, 211; Hobart, £15; th, £1,088; Boot 
(including £1,510 telegraph cable); Otago, £265; Fe и гї); Вуди, 
hampton, £180; Port Swettenham, £15 (telegraph £169. Bogi*- 
£82. 


Plant Wanted.—An advertiser requires a cheap set of second- 
hand accumulators for driving an electric brougham. 


Agencies Wanted.—An electrical engineer, shortly returning to 
England, is desirous of pe ioni. WIE engineering firms with the 


view of representing them in India and the Straits. See an ad- 
vertisement. 


Premises to Let. —A firm of iron merchants, having warehouse 
larger than their requirements, advertise that they wish to let up 
to about 2,500 ft. of floor area, with use of hydraulic cranes, &c. 


Railway and Commercial Gazetteer."—Messrs. McCorquodale 
& Co., of Cardington-street, Hampstead-road, London, N. W., have 
just issued the 16th edition of the “ Railway and Commercial Gazet- 
teer," which contains a mass of very useful and accurate informa- 
tion relating to railway matters, including the names in alphabetical 
order of every town, village and hamlet in the United Kingdom, 
with information regarding these places which will be found of 
service to those who have to travel on the railways of the uat 


The volume is strongly bound in cloth, and is published at 10s. 6 
or 11s. post free. 


Julius Sax & Co.—Messrs. Julius Sax & Co. have lately moved 
into new premises at 100, Charing Cross-road, London, W.C., which 
were opened for inspection on Thursday. The firm make a 
speciality of the manufacture of electric bells and alarms of various 
kinds. A new type of burglar alarm was shown, which allows all 
circuits to be tested and controlled from one central indicating point. 
A large number of special contacts necessary for this work were also 
exhibited, including one which allows the whole of the alarms to be 
switched off from outside the front door in the case of any member 
of the household returning after the alarm has been set. The firm 


2,827 (includin tel terial); Wellington, 
also manufacture a bell in which the make-and-break’’ is £2,827 (including £87 telegraph ms ) 


Brussels, £3,020 ; Ostend, £465. British Guiana— Demerars, 


— 


THE ELECTRICIAN, MARCH 22, 1907. 


—Rangoon, £560. Canada—Montreal, #73 ; Toronto, £33. Ceylon— 
Colombo, £293, Chili—Antofagasta, £132, China —Havkow, £45 (tele- 
graph wire); Shanghai, £743 (inclading £101 telegraph material). 
Denmark—Copenhagen, £37. France—Boulogne, £132; Paris, £37. 
Grreece—Piraeus, £13. Holland—Amsterdam, £319 (including £244 
telegraph material); Rotterdam, £198. Hong Kong, £305. India— 
Bombay, £2,620 (including £79 telegraph material); Calcutta, £1,054 ; 
Madras, £140. Japan—Nagasaki, £1,208; Osaka, £45; Yokohama, 
£1,478, Malta, £48. Mauritius, £124. North Atlantic, £14,000 (sub- 
marine cable). Norway—Christiania £34. Portugal—Lisbon, £11, 
Spain—Barcelonis, £1,400 (telegraph cable). Straits Settlements— 
Penang, £77 ; Singapore, £539. Sweden—Gothenburgh, £18 (telegraph 
material) ; Stockholm, £68 (telegraph material). Uruguay—Monte Video, 
£1,300. U.S.4.—New York, £84. Total £41,965, against £34,998 in 
the corresponding week last year (March 14 to 20). 


— — — 
PATENT RECORD. 


APPLICATIONS FOR PATENIS. 


Nor. — Ihe undermentioned A ꝓplications (except those marked +) are not 
open to public inspection until after acceptance of Complete Specifications. 
Those marked + are open for inspection 12 months after the date attached to 


them, if they have not been published previously in the ordinary course. 


Names within parentheses are those of communicators of inventions. When 
Complete Specification accompantes application, an asterisk is affixed. 
| January 8, 1907. 


494 VARNEY. Current collecting devices for electrical apparatus. (Date 


applied for, 16/1/06.)*+ 

498 Rinasporrr. Dynamo brushes. (Date applied for, 11/1/06.)*+ 

504 Lav. Electromagnetic motor. - 2 

517 LxrraxR. Accumulator and other celis. 

521 PEARCE & Watton. Inclined carbon are lamps. 

525 CAPILLIFORM TELEGRAPH INSTRUMENT Co. & Gopprx. 
lary apparatue. 

558 Korns. Slot switches for tramways.” 

559 RuHMER. Production of alternating currents.* К. 

643 Brown, BovERI & Ск. Cut outs. (Date applied for, 2/6/06.)*+ 

January 9, 1907. 

655 CLARK & Viasto. Switches. 

565 MonzLAND. Trolley ropes of vehicles. 

667 FrELDINa & CRONsSHAW. Furnaces for steam boilers. 

585 RUBERT. Producing filaments for lamps and arc light electrodes.“ 

596 Cow»EnR-CoLrs. Electric furnaces.* 

633 ALLGEMBINE ELEKTRICITATS-GESELLSCHAFT. Alternating-current com- 
mutator machines. (Date applied for 29/1/06.)*t 

654 В.Т.-Н. Co. & WapMonE. Electric distribution systems. 

635 В.Т..Н Со. (G. E. Co., U.S.) Measuring inatruments. 

637 Evens. Electric bridge hand signal lamp. 


: January 10, 1907. 
640 RICHARDSON, Cooke & SouTrH DURHAM STEEL & Inox Co. Liquid 
electrical controllers. 
692 Змітн, Switches. 
725 NALDER, & NALDER BROTHERS & THOMPSON. 


instruments. 
January 11, 1907. 
726 B. T. -H Co. (A. E.-G., Germany.) Electric contacts. 
727 B. T.-H. Co. (G. E. Co, U.S.) Dynamo-electric machines. 
759 Howarp. Brakes for tramways. | 
774 CROMPTON & Co., MACFARLANE & Burar. Motor- generators and other 
dynamo · electric machines. 
776 Gostina. Electric lamp holders, 
783 CALVERT. Covering, arranging and mounting electric conducto: s. 
785 Bray. Indicating or recording vibrations or oscillations and for con- 
trolling circuits correspondingly with such movements. 
814 B.T..H. Co. (A.E.-G., Germany.) Incandescent electric lamps. 
January 12, 1907. 
835 Schorr. Incandescent lampe. 
851 HuNTER. Firebars for furnaces of steam boilers.* 
855 SCHAAKE. Electromagnetic brakes. | 
880 Liwcorw. Dynamo-electric machines or variable speed motors. (Date 
applied for, 12/1/06.)*+ 
887 Marcon: & Мавсохт'в WIRELESS TsLzGRAPH Co. Receivers for wire- 
less telegraphy. | 
888 Marconi & Мавсомгв WIRELESS TrLzGRAPH Co. Apparatus for pro- 
ducing alternating currents. 
899 HorLrpam. Magnetic separatore. 


January 14, 1907. 

919 Parsons & Batt. Electric clocks. 

627 METOALFE. Switches in the cap of incandescent electric lamps. 

955 LzsLrm. Rail joint. 

944 MzRINI. Securing ground cables for electric tramways. * 

975 FELTEN & GUILLEAUME - LAHMEYRRWERKE A. G. 
dynamo- electrical machines. (Date applied for, 18/1/06.)*t 

986 WARWICK MACHINERY Co. & SAMUELSON. Water seals. 

987 B. T.-H. Co. & WEDMORE, Electromagnets having movable cores. 

January 15, 1907. 

7,8864 / 06 Тнв ame de о & Наш. — Megnetoelectric ignition 
a us for internal-combustion engin i applied f 
г 406.) gines Date pplied for, 


Eleetro · oapil · 


Electrie measuring 


Direct - current 


1,998 Warwick MacHINERY Oo. & SAMUELSON. 
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995 Bower, Commutators or distributors. 
998 Electrical Morse signalling lamp. 
1,003 Lawcasping Dynamo & Мотов Co. WABBURTON & KELSALL. Auri- 
liary dynamo-electric machines, | 
1,006 Woop & Laxcasuimg Dynamo & Мотов Со. Brush-holders.: 
1,009 MowTGOMERY. Accumulator. 
1,016 Kenyon. Ceiling roses. 
1,034 SuiTH. Terminale for accumulators, &c, 
1,049 Warzke. Electromagnetie clutches." 
1,061 McKenzie & MACKENZIE. Telephone systema. 
1,070 Grirritas. Electric candle lamps. * 
1,080 SocrírÉ pgs Pnocfofs Gin pour LA Mi&TALLURGIE ELECTRIQUE. 
Date applied for, 7/5/06.) t 
Electrical bell-ringing apparatus.* | 


Electric induction furnaces. 
1,082 FLÜCKIGER. 
1,085 Cowpzn-Corrs. Magnetic separators. * 
1,089 Mmm. Rail joints.“ 
1,095 FELTEN & GurLLEAUME-LAHMEYERWERKE A.. G. Switches. (Date 
applied for, 15/1/06.)% 

‚097 Scuatrner. Fittings for electric lamps. 

98 B.T..H. Co. (С.Е. Co., U.S.) Supply conductors of electric rail ways. 
C99 B.T.-H. Co. (G.E. C., US.) Switches. 


January 16, 1907. 


1,140 RawonTH & RawonTH. Track brakes. 

1,141 STRATTON & CLAREMONT. Covering for lead-cased electrio cables.* 

1,149 Lawrence, ROBERTS & JOHNSON, Gear for operating mazneto-elec- 
tric ignition apparatus. 

1,155 HOLMES. Trolley wheel conductor. 

1,158 Briones. Time-controlled commutator switches* 

1,160 Pato & Pero & Raprorp. Improved device for holding firm parts 
of electrical accumulators. 

1,177 LENARr. Electrolytic separation of metals, 

1,191 SrTockaLL. Electric circuit-closing devices. * 

1,195 НАмплон Measuring instruments. 

1196 B.T.-H, Co. (A.EG., Germany. 
descent electric lamps. 

1,197 B.T.-H. Co. (G.E. Co., U.S.) Treatment of refractory materials. 

1,108, 1,199 & 1,200 B.T..H. Co. (d. E. Co., U.S.) Incandescent electric 


Supports for filaments of inean- 


lampe. 
1,201 Marks. (Akt. für automatische Zund und Lösche Apparate, 
Swi'zerland.) Igniting gas lamps by means of electric sparke.* 


January 17, 1907. 


1,217 ATKINSON. Steam turbines. 

1,222 Beatson. Electric ignition apparatus. 

1,242 SikMENS-SCHUCKERTWERKE G. M. B. H. Alternating- current commu- 
tater motors (Date applied for, 20/1/06.) f 

1,243 SigwENS-SCHUCKRRTWERKE G. M. B. H. Starting and regulation of elec- 
tric motors. (Date applied for, 3/2/06.)*t 

1,252 Samira & MacowocniE. Turbines. 

1,257 ManOx & MancoNrs WIRELESS TELEGRAPH Co. Apparatus for 
producing alternating currents. 

1,264 Miura. Accumulators.* 

1,276 B.T.-H. (G.E. Co., U.S.) Springs for measuring instruments. 

1.277 B.T.-H. (G. E. Co., U.S.) Switches. 

1278 B. T. H. (G. E. Co., U.S.) Operating mechanism for switches. 

1,279 B.T.-H. (G. E. Co., U.S.) Control of power-transmitting mecha- 


nism. | 
1,280 HARTMANN & BRAUN AET.-GES. Attaching electrical measuring 
instruments to switchboard. (Date applied for, 5/7/06.)*+ 
1,292 Конмев. Generation of alternating currents by electric arc.* 
1,295 Smmens Bros. & C». (Siemens & Halske A.-G., Germany.) 
Electric signalling installations.* 


January 18, 1907. 


1,299 MANDERS & SHARMAN. Producing alternating currents from con- 
tinuous currents of the same. 

1,501 Сиғт. Electrical ignition devices. | 

1,303 Davis & BRookMAN. Direct-working telephones forinter-communi- 
cation. | i 

1,321 NEwzLL. Electromagnetic track brakee. 

1,555 РоттЕВАТ. Automatic electric current takers. 

1,334 Morn & Lister. Switches. 

1,343 Green & Barton. Filaments of electric lamps. 

1,347 ETROrRTO Ion Tron Oo. & HALL Winding of dynamo armatnres. 

1,548 Exxcraic Ianrtion Co. & Hatt. Insulation of dynamo armatures. 

1,556 Ganz & Co., EISENGIESSEREI UND MASCHINENFABRICKS A.-G. Devices 
for regulating pressure of al ternating- current generators. (Date 
applied for, 19/1/06.)*+ 

1,358 AMBLER. Switches. А 

1,562 & 1,595 Lax z. (Walter Gordon Olark, U. f.) Insulators for electric 
conductcrs.* 

1,566 Watson & THE WzsTLAKE Motor Ѕүнр. Electric contact makers 
and high-tension current distributore. | 

1,578 Park & Mason. Electric lighting of railway and other vehicles. 

1,977 Davy. Enclosed flame arc lamps. 


January 19, 1907. 

Controlling supply of 
motive fluid to turbines. 

1,400 Ross. Indicator lamp. 

1,401 Grecory. Conductor points on electric tramways, 

1,417 MansHaLL. Condensers for electrical purposes. 

1,449 Fraser. Braking of electric vehicles, 
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uipment alternating or 


1,432 Fanon. bus 


Electro-mechanical tractor | 
simultaneously receiving or generating its driving power. 
applied for, 20/1/06.)* 
1,456 OswaLpo DE Farta. Elecíric-current t-ansfurmera.* 
1,457 Mitca. Control of induction motors.* | І 
1,467 PauLITSOH&Y & PAULITSCHEY. Actuating motors by elutic fluid 


under pressure.* 


SPECIFICATIONS PUBLISHED. 


1906 SPzciIFICATIONS. 


290 B. T.-H. Co. (G. E. Co., U.S.) Controlliug devices for electric motors 

535 Rorrax. Electric signalling on railways. 

689 FAIRWEATHER. (Benjamin Electric Mfg. Co.) Attachments for in- 

candescent lamp clusters. 

735 B.T.-H. Co. & Ѕоорвч. Controlling devices for electric motors. 

890 GalrrR. Dynamo and magueto current generators for therapeutic 

purposes. 

894 Jos. Automatic electric switching apparatus. 

929 B.T.-H. Co. (G. E. Co., U.S.) Filamen's for incandescent lam эв. 

930 B.T.H. Co. (G. E. Co., U.S.) Self-propsiled vebicles. 

988 De Товгвү & BENKÓ. Apparatus for producing electricity. 

997 JacoBs & Тноввожсоор. Telephone circuits. 

‚151 OrPzmHiIMER. (A.-G. Mix & Genest.) Battery testing apparatus. 

‚198 LakE. (Steiner Investment Co.) Automatically indicating and re- 

cording movements of trains and tramcars. 

7 Lake. (Steiner Investment Co.) Automatic signalling systems. 

l Arno. Indication, measuring and recording elestric currents. 

(Date applied for, 17/1/05.) | 

9 TunNER. Switch for increasing or decreasing number of lamps. 

B.T.-H. Co. & Murray. Electric arc lamps. 

5 STROHMENGER. Se»ondiry batterie:. 

55 Morris. Ears or supports for trolley wires. 

91 Von Ammon. Dynamo-electric machines. 

15 GraHam. Telephonic apparatus. 

MoRDEY & Fricker. Electricity meters. 

B.T.-H. Co. (G.E. Co., U.S.) Signalling systems for rai: ways. 

B.T.-H. Co. (G. E. Co., U.S.) Electric controller. 

Parsons, STONEY & Law. Rotating mazaets for dynx no- el зсігіс 

machines. 

Mackie. Dynamo: electric machines aud motors. 

Anness & DBIN Y. Electrical fus» bores. 

Lacy. Constructicn of electromagnets. 

112 Оосоглв. Turbines and turbo-compreisors. 

‚225 JUST, HaANAMAN, LaNDE-BsRGER, Satz MA NX & VERBINIGTE ELEC- 

TBICITATS A. G. Incandescing bodies for lamps. 

5,245 B.T..H. Co. (G. E. Co, U.S.) Prepayment mechanism for ele:- 

tricity meters. 

4,149 CoLLIE. Engine-room telegraphs and the like. | 

4,489 К азтох. Dynamo-electric machines. (Date applied for, 1/3/05.) 

4,510 Вглксном. Dies for forming accumulator plates. (Date applied 

for, 24/2/05.) 

4,518 OraaHt. Electrically-controlling and operating track points. 

4,850 BzckING3sALE & Reason Mra. Co. Electric fuss carriers. 

5,155 Ecextaizitats A.-G. vorm. W. LAHMEYER & Co. 

asynchronous motors. (Date applied for, 18/3/05). 

6,195 В.Т.-Н. Co. (G.E. C., U.S.) Álterna'ing-current dyaam?-elez- 

tric machines, -4 i 

6,984 Gross. Arc lamps. 

7,189 BLOXAM (Lux.) Metallic filamenta for incandescent lamps. 

7,587 CROMPTON & Co. & SPENCER. Apparatus for suspendiog are lamps. 

002 BURNABT. Reels for electric conductors. 

952 DouriLuET. Electric sterilising apparatus. (Date applied for, 10/4/05.) 

924 CowezR-CoLzs. Electro-deposition of metals. 

‚2144 Reap. Electrically heated ir. na. | 

,941 De Kanno. {Supporting line wires cf electric railways or tramways. 

9,550 McCormick. Electric controller contact. 

9,683 McKinsey. Party-line telephone systems. 

10,622 Cowrer-Coues. Leading in wires for incandescent lamps. 

10,654 SipLzY & Lutz. Electrical junction and like boxes. 

11,839 Agno & Necro. Trolleys for electric motor cara. 

15,056 & 13,067 Scuusrsa & Ast. Electromagnetic clutches. 

15,575 ScHNEIDER. Preventivg sparking in current interrupters. 

13,670 Jenczewsky. Electric apparatus for shutting off gas in case of fire. 

14,062 Stamens & Hatske (A.-G.) Production of technically pure duc- 
tile tantalum. (Date applied for, 19/8/05.) 

15,035 SIEMENS Bros. Dysamo Works. (Siemens Schuckert Werke.) 
Automatically regulating several prrallel connected electrical 
generators. 

15,104 HARDING & CL IRR. Multiple - unit control systems. 
for, 6/1/06.) 

15,496 Wasser & RavrNscROrT. Variable time switches. 

16,596 Toe Automatic electric fire alarm. (Date applied for, 

{ . 
17,213 MrNzzL. Electric fuses or cut-outs. 
18,145 Hopags. Turbines. 


19,679 WARNER. Vapour lamps. (Date applied for, 20/10/05. 

20,472 MACKENZIE. (Lorenz.) Altering ihe sall БА edam: 
current circuits. 

20,855 Grecson. Illuminated device. 

22,314 Be hae Moulds for castiog anode plates. (Date applied for, 

22,319 DIAMANT. 

23,893 Brasigr. 
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(Date applied 


I ncreasing electrical capacity of spongy lead plates. 
Electrical ignition devices. (Date applied for, 28/9/05.) 


COMPANIES’ MEETINGS AND REPORTS, 


„—===——— оъ 


British Insulated & Helsby Cables (Ltd.) 


At the meeting on Tuesday the CHAIRMAN (Mr. E. K. Muspratt, J.P, 
moved the adoption of the report given in our last issue, and said that 
the profit for the year was £197,112, compared with £133,902 in the pre. 
vious year—a result which ho felt would be regarded as eatistactory, particu. 
larly as it had been brought about by ordinary trading. £22,000 had 
been written off freehold and leasehold property, plant and machinery, 
&c., being the same as in the previous year. In addition to depreciation, 
a further £8,500 had been written off by placing it to special reserve, as in 
the previous year, and ths usual £5,000 had been transferred to deben- 
ture stock redemption account, which now stood at £25,000. That com. 
pleted the provision necessary to pay the premium on the debentures 
when redeemed, and therefore it was not necessary to make any farther 
provision under that heading. The past year's results being so good, 
the directors thought it was wise to take the opportunity of writing down 
the amount in the balance sheet against patents and goodwill from 
£246,672 to £150,000, which had been done by taking £70,000 from re- 
serve and £26,672 out of the year's profits. After providing those sam: 
and having paid debenture interest and preference dividend, as wall as 
the interim dividend on the ordinary shares, there remained £69,632 for 
distribution. Out of that sum the directors recommended a further diri- 
dend on the ordinary shares of 4 per cent., making 8 per cent. for the yeu 
and a bonus of 2 per cent. After making provision for directors’ remo- 
neration, the balance (£36,713) is carried forward, compared with £10,439 
brought forward. The capital expenditure during the year was increased 
by £21,168 for new machinery, &c., in order to extend the company's 
operations in such direction as the directors had satisfied themselves 
would result to the advantage of the shareholders That capital 
expenditure was, however, more than met by the amount of depre 
ciation provided. The freehold and leasehold property, machinery, 
&c., taken altogether, had been well depreciated, а sum of upwards ol 
£171,000 having been written off since the reconstruction in 1897, and 
since the amalgamation in 1902 £25,000 had been put to debentare 
redemption, in addition to what had been transferred to special reserve. 
The increase in the amount carried forward since 1902 was £34,000, al 
out of profits. The amount standing to stocks and works in progr 
(£348,342) showed a considerable increase over last year, dus to t 4 
enhanced сові of raw material, principally copper and lead. The e 
had been valued upon the same conservative basis as heretofore. a y 
debtors were higher; but that was due to the ordinary increase of tra d 
and the goods supplied to the Electric Supply Co. of Victoria were 15 
charged to that account, instead of to investment account as formen i 
Victoria Co. was now making profits, and the directors thought it desira à 
to treat it as an ordinary creditor. The investments stood at £485,549 Eid 
£463,348 last year. Nearly all that was invested in the Midland gon 
Corporation for Power Distribution and the Electric Supply 0 Vi 
toria. Ia the former concern the company's investment had кп 
creased in view of the growing business of the Midland Company, v : 
had now connected or applied for 8,509 н.р. against 5,068 н.р. а year i 
There were difficulties in conneotion with all power compa шии " 
as it took а long time before they obtained a sufficiently large iik 
to put them in a position to earn a reasonable return on the sd (s 
vested. The turbines which were put in last year by the Mi ted that 
had only just commenced working, and it might now be EE wich 
they would supply power at a cheaper rate, and a better ТЕП have Ю 
be looked for, although the Dritish Insulated Co. might 8 К i 
invest further sums in order to enable the concern to RET Suppl 
demands of customers as developments took place. The El e п ШЫ 
Co, of Victoria was doing well. After paying its debenture in Ape 
made sufficient profits to be able to declare a dividend of 6 P ically 
the preference shares, and the business continued to grow. held by the 
the whole of the prefererce and ordinary shares were, Ру 
British Insulated Со., and the directora considered the inves! 
sound one. The British Insulated Co. continued to do а = orationi 
business with all their customers, including the great geld on that 
and Government departments. He thought it right to 2 Pub 
the satisfactory increase in profit shown had been in 4 d e las! 
with the result of speculations in raw materials. d 8 * Ir 
12 months the price of raw materials had largely advanc d Pies. Thé 
copper and lead, of which the company used very large per such 4022: 
directors, however, had continued their policy of buying 1 possible 
tities as were necessary to cover commitments and, as vers actually 
making the materials bought commensurate with the o р 
booked. In that way the company was ipdepcagens e aoa any to-day 
loss, of any flactuation in the price of materials. ah owing to tbe 
was on & wider and sounder basis than ever it had sn It was nor 
policy of widening the base of its operations year by у Isby works, from 
manufacturing a new patent high-voltage cable atits Hels aah sher 
which very excellent results had been obtained. The compr гез ahich 
extended in other directions, and were now producing mn ired for its gene. 
could be handled by the samesales organisation as was de elecirit 
ral business; for example, compressed paper pinions (org ene aod go 
welders, rail bonds, overhead railway gear, electricity i those subsidi 
all of which contributed to the increase of profite. . to ensurin 
manufactures were being carefully watched, with а зя have been mode 
profit was made on each of them. The profits cou - abore all, of the 
without the assistance both vf i 1 05 5 ш with x 
manager (Mr. D. Sinclair), and, he might say, sinees Vt 
staff of tbe company. All had worked extremely hart en techni- 
complicated and technical, and without the Minore o to those 
cal advisers profits could not be made. Thanks were: 
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men for what they had done, and he desired to add to his remarks an 
expression of those thanks. | 

Mr. J. 8. HARMOOD BANNER, M.P., seconded the motion, and it was 
carried unanimouely. 

A very cordial vote of thanks to the Chairman and directors, to which 
a aman and Mr. James Taylor responded, brought the proceedings 
o а close. 


Direct Spanish Telegraph Co. (Ltd) 


The fifty-fifth ordinary general meeting was held yesterday, under 

the presidency of the Most Hon. the Marquess of Twrerppate, К.Т. 
The SECRETARY (Mr. F. T. Preddle) read the notice calling the 
meeting and the report of the Company's auditors. 

The CHAIRMAN said: I think the result of the operations of the 
past year will be regarded as satisfactory. The receipts from traffic 
show an increase of £4,952. It is true that part of this increase 
is due to exceptional circumstances—for instance, the conference at 
Algeciras and the wedding of the King of Spain. At the same time, I 
may mention that the commercial traffic has increased in a very substan- 
tial manner—an improvement which continues, I am happy to say, up to 
the present day. The expenses are somewhat higher than those of the 
previous year, The principal items are £417, due to normal increase of 
aalaries and to the guaranteeing by the Company of our employés against 
fluctuations in the rate of exchange in Spain, and maintenance of land- 
lines at Barcelona and in Cornwall has cost £171 more than in the pre- 
ceding year, The removal of faults has been, as usual, a very costly 
item, The two which occurred in the Bilbao cable cost us, as you are 
aware from the report, £4,724, the whole of which was charged to 
the reserve fund. The Marseilles-Barcelona cable, which I daresay 
you remember was put into a thoroughly efficient condition in 1905, 
is working admirably. The net result is that we are able to recom- 
mend dividends at the rate of 10 per cent. on the preferred and of 4 
per cent. on the ordinary shares. To do this it was necessary to 
trench somewhat on the reserve fund, which, however, is now higher 
than it was in the previous year by £4,233. While referring to 
the reserve fund, I may draw your attention to the fact that the 
securities in which the fund is invested appear at their cost price. 
Of course, there has been a very considerable depreciation in securities 
such as we invest our money in—gilt-edged securities—and that isa 
feature which has been noticeable during the last two or three years ; 
but we hope and believe that some day or other the depreciation will be 
changed into an appreciation. I now move the adoption of the report 
and accounts. 

Sir JOHN DENISON-PENDER, K.C.M.G., seconded the motion which 
was carried unanimously, as were resolutions approving the dividends, 
re-electing the retiring directors and auditors. 

A vote of thanks to the Chairman, auditors and staff terminated the 
proceedings, 


ANGLO-ARGENTINE TRAM@AYS CO. (LTD.)— Tho balance to credit of 
net revenue on Dec. 31 (including £10,214. 22. 3d. from 1905), and after 
deducting £65,816 for depreciation (in addition to amounts expended on 
ordinary maintenance), is £296,835. 168. 11d. After transferring £4,200 
to a sinking fund for redemption of preference and ordinary shares, 
£5,000 to investment depreciation account and £20,000 to reserve, the 
directors recommend payment of a final ordinary dividend of 4s. per 
share, tax free, which, with the interim dividend, makes 8 per cent. for 
the year, carrying forward £10,081. 1s. 1d. 


BROMLEY (KENT) ELECTRIC LIGHT & POWER CO. (LTD.)—Receipts 
from the sale of electric current during 1906 increased from £12,485. 78. 11d. 
to £13,997. 18s. 2d., and the connections from 64,957 to 71,222 8 c.p. The 
profit is £10,528, 14s. 114,, and after allowing for interest, &., the 
amount available for dividend is £7,850. 11s. Sd. Tae directors recom- 
mend a dividend for the half-year at the rate of 7 per cent. (making 
53 per cent. for the year). £3,000 is placed to reserve. 


CORK ELECTRIC TRAMWAYS & LIGHTING CO. (LTD.) —The receipts for 
1906 amounted to £49,410. 2s, 6d., and expenses to £30,080, 19s, 11d. 
After deducting interest and the half-yearly preference dividend and p'acing 
£2,500 to reserve, the directors recommend a dividend of 5 par cent. on 
the ordinary shares. A large number of additional consumers have been 
connected during the year, the total kilowatts being 369 against 326. 
Traffic receipts show a small decrease, Capital expenditure amounted to 
£10,832. 11s. 10d. expended mainly in connection with the contract for 
lighting the Cork military barracks, house services and cables. 


COUNTY OF DURHAM ELECTRICAL POWER DISTRIBUTION CO.—At 
the meeting last week Dr. J, T. Merz presided. Out of a profit balance 
of £20,756 a dividend of 4 per cent. on the ordinary shares was declared. 
The chairman said that last year’s profit was nearly 25 per cent. greater 
than the year before. They had 13 stations in the county, and expected 
to shortly have five more. 


ELECTRIC LIGHTING & TRACTION CO. OF AUSTRALIA LTD.) —During 
the year ended Aug. 31, 1906, capital expenditure in Australia on build. 
ings, plant and mains was £19,624 in Melbourne and £2,729 in Geelong. 
The profit on these undertakings was £12,280. 14s. 4d. Added to the divi- 
dend from the Adelaide Electric Supply Co., &c., the total gross profit 
was £16,202. Gs. 8d., Expenses at London absorbed £1,955. 15s. 2d., and 
interest £12,662. 10s. The directora now recommend that the balance 
(£1,185. 4s.) be carried forward. The total connections at Melbourne at 
the end of the year were equal to 89,130 8e.p. (57,610 8 c.p. for lighting 
and 955 н.р. in motors), against 69,678 8c.p.in 1905. The figures for 
Geelong were 36,912 8 с.р. (17,872 8 c.p. for lighting and 595 н.р. in 
motors, against 27,836 in 1905. In view of the increasing demand for 
light and power at Melbourne, the directors have placed on order an 


additional 1,500 kw. generating set (a steam turbine and dynamo). A 
proposal for the establishment of electric tramways at Geelong has 
recently been put forward, and the directors have decided to submit a 
tender to the Council for a lease of the concession. The Adelaide Electric 
Supply Co., in which this company has a holding of £127,500 ordinary 
shareg, is reported to be making good progress. At the meeting on Mon. 
day the chairman (Mr. J. B. Braithwaite) said that until their capital 
account had been re-arranged they could do nothing for the preference 
shareholders. 

FOLKESTONE ELECTRICITY SUPPLY CO. (LTD.)— The directors’ report 
for 1906 states that up to Dec. 31, the equivalent of 86,871 8 с.р. lamps 
was being supplied, against 76,937 in 1905. The profit is £10,559. 5s. 6d., 
and after allowing for interest, preference dividend, &c., and carrying 
£2,000 to depreciation, the net balance for distribution (after allowing 
for the interim dividend) is £2,056. 6s. 9J. The direstors recommend a 
dividend at the rate of 7 per cent. (less tax) for the half-year (making 
54 per cent. for the year). Asa result of an appeal a substantial reduc- 
tion has been obtained off the increased assessments made on the com- 
pany in the various districts. 


GREENOCK & PORT GLASGOW TRAMWAYS CO.—Tue outlay on elec. 
trical construction account during 1906 amounted to £4,746. 7s. 8d., 
making the total expenditure thereon to Dec. 31 £193,121. 8:, 3d. The 
total revenue for the year was 434,998. 4s. 2d., and expenditure 
£26,408. 15s. 7d. (including interest. &.), leaving a profit of £8,589. 83. 7d. 
After providing for reserve and preference dividend, the directors recom- 
mend a dividend of 3 per cent. on the ordinary shares. The arrangement 
with Greenock Corporation, under which the Corporation took over the 
company's obligation to maintain the portion of the roads on which the 
tramways are laid having led to considerable friction, has been cancelled. 
Extensive renewals and improvements have been made in the permanent 
way during 1906 and of the total cost £5,590. 4s, 11d. has been charged 
to depreciation and renewals. 


HASTINGS & DISTRICT ELECTRIC TRAMWAYS CO. (LTD.)—The 
report for 1906 states that the revenue account of the Hastings Tram - 
waya Co. shows a profit of £14,834. This amount has been handed 
over as dividend to the Hastings and District Co. The revenue account 
of the latter company shows receipts amounting to £15,039, and after 
charging working costs and paying interest there is £7,026, which with 
£1,707 from 1905 makes £8,733 for distribution. The board consider 
the result satisfactory having regard to the fact that only a portion of the 
system has been worked. The receipts, amounting to £37,726, from 
6,277,941 passengers, with a mileage run of 1,876,932, prove the capabili- 
ties of the service. 

MELTON MOWBRAY ELECTRIC LIGHT CO. (LTD.)—At the meeting 
last week the directors reported that further progress hai been made 
during the year, the connections having increased from 15,434 to 16,381 
8 c.p., the number of consumers being 527. The revenue amounted to 
£1,756..1s. 7d., an increas) of £498. 17s. 2d. A dividend at the rate of 
24 per cent, was declared. 

MERSEY RAILWAY CO. For the half-year ended Dec. 31, 1906, the 
train mileage ron was 416,555, compared with 417,683 in the correspond- 
ing six months of 1905. The number of passengers conveyed was 5,271,524 
against 4,937,840, exclusive of season ticket holders. The total receipts 
were £47,359, compare 1 with £44,060. Working “expenses (exclusive of 
charges for pumping, ventilation and lifts) were £31,963, 23. 9d., equal to 
6749 per cent, against £30,471. Os. 11d., or 69:16. The charges for 
pumping, ventilation ani hydraulic lifts amounted to £3,921, 0s. 2d., 
equal to 8:28 per cent., compared with £3,837, 43. 1d., or 8-71 per cent. 


NEWCASTLE-UPON-TYNE ELECTRIC SUPPLY CO. (LTD.)—Dr. J. T. 
Merz, who presided at the meeting last week, said the company did not 
now give a statement of output in units, because a large portion of the 
supply for power was not metered, but firms were guaranteed a certain 
steady horse-power from the generating station for the whole year. That 
system of business had increased and was still increasing. The revenue 
from lighting showed an increase of £3,500 compared with the previous 
year. The installation of metallic filament for carbon filament lamps, 
which would mean a reduction in energy comsumed, might be expected 
to adversely affect them, but he thought the contrary would ba the case. 
These new lamps would replace the old only very gradually, because 
they were obtainable only in small quantities. The reduced cost of 
energy through the introduction of these lamps would bring electricity 
within the means of many who could not now afford it, and therefore 
would eventually benefit them. Daring the year they had acquired a 
new area of operation, the northern area— which included the colliery 
district from the Tyne to Blyth—where a large amount of power would be 
required, and to develop it they would probably have to issue more capital. 


NEWMARKET ELECTRIC LIGHT CO. (LTD.)—-At the recent meeting Mr. 
G. H. Verrall said the profit on the year amounted to £2,171. 28. Sd. The 
directors recommended a dividend of £4. 5s. per cent., £350 being carried 
to reserve. The progress the company was making was quite satisfactory. 

SOUTH LONDON ELECTRIC SUPPLY CORPN. (LTD.)— The total receipts 
for 1906 amounted to £50,704. 1s., and the expenditure to £32,066. 19s. 6d., 
leaving (with amount brought forward) £27,679. 3s, 4d. available 
for distribution. After setting aside £12,000 for depreciation, pre- 
liminary and other expenses, and providing for interest accrued, the 
balance is £13,555. 17s. 9d. The directors recommend a dividend at the 
rate of 3 per ceat. on the ordinary shares, carrying forward £3,805. 17s. 9d. 
At the end of 1906 there were connected to the mains the equivalent of 
144,622 8 c.p. lamps, an increase of 24,210 lamps on the year, the largest 
increase in any one year in the company’s history. In addition, appli- 
cations are in hand for a farther 5,000 lamps. The cost per unit sold is 
again the lowest of all the London supply companies. The company 
has agreed to join the other London companies in promoting a bill to 
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empower them to associate for the 
ihe su ly of energy in bulk. The temporary contract with London 
Count PE cunei) terminated in July last, which although originally made 
for only 18 months, benefited the compan for over three years. The 
Borough of Lambeth’s appeal against the decision of Mr. Justice Bigham 
in the King’s Bench Division in favour of the company has been upheld 
by the Court of Appeal, but the directors haye determined to appeal to 
the House of Lords. 


SUNDERLAND DISTRICT ELECTRIC TRAMWAYS (LTD.)—The directors’ |. 


report states that the profit was £7,175, to which must be added the pro- 
portion of royalties for three months, amounting to £289. The recei 
for the six months ended Deo. 31, 1905, show an increaseof £3,143. The 
directors have completed arrangements for disposing of their rights to 
supply power in the area covered by their order to the Durham Collieries 
Electric Power Co., under which the Sunderland company receives a fixed 
royalty of £1,000 per annum, and a further royalty on electricity supplied 
to persons other than the Sunderland District Electric Tramways. 


farther arrangement has been entered into under which the Durham | 


company undertake to supply the company with power for operating 
their tramways at a fixed rate. 


TYNEMOUTH & DISTRICT ELECTRIC TRACTION CO. (LTD.)—The 
chairman (Mr. W. L. Madgen) stated at the meeting on Tueeday that, 
by careful adjustment of the services to the real requirements of the 
public, they had succeeded in reducing the expenditure by £987 for the 
year. The undertaking continued to be affected by the electrification of 
the Newcastle and Tynemouth section of the North-Eastern Railway. 
They felt that they were somewhat unfairly handicapped in regard to the 
priee paid for current to the principality. They were charged a sum 
which was higher than that which was charged to the Tyneside tram- 
ways, taking relatively a much smaller amount of current from the Cor. 
poration. They had opened up negotiations with the Corporation, and 
were hopeful of the result. 


VICKERS, SONS & MAXIM (LTD.) — Col. Vickers presided at the meeting 
on Tuesday, and in moving the adoption of the report said the company 
were to be congratulated. They had had, he considered, a very good 
year. They had taken advantage of the good year to consolidate the 
concern. They had known for many years that they would have to 
erect new offices both at Sheffield and at Barrow, and they had taken 
advantage of the past year to prepare for doing so. Owing to the great 
expansion of the business, it was very necessary that more commodious 
offices should be at the disposal of the firm. They began this year 
with good orders, but he did not know how long the orders in this country 
would last, for the Government were talking a good deal about economy. 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 
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NEW COMPANIES. 


. BRITISH DE DIETRICH (LTD.) (92,497) Reg. March 13, capital £100 
in £1 shares, to carry on the business of manufacturers and proprietors 
of, agents for and dealers in, motor vehicles of all kinds, suppliers of 
electrical and other power, electricians, &o. 


NORTH-EAST LONDON CONSTRUCTION CO. (LTD. (92,533)— Reg. 
March 14, capital £50,000 in £1 shares, to adopt an agreement with the 
North-East London Railway Co., to construct, equip and work the rail- 
ways authorised by the North-East London Railway Act, 1905, to contract 
for the construction and equipment of any other railways, light railways, 
tramways and the like, to carry on business as electricians, engineers, &oc. 

' VARIABLE " ELECTRIC LAMP SYND. (LTD.) (92,495) —Reg. March 12, 
capital £7,500 in £1 shares, with objeots as indicated by the title. 

VICTORIA ENGINEERING CO. (LTD.) (92,541).—Reg. March 14, capital 
£1,000 in £1 shares, to carry on the business of electrical and mechanical 
engineers, manufaoturers of and dealers in electric, magnetic, telegraphio, 
telephonic and other appliances, and of steam, hydraulic, pneumatic and 
other engines and appliances, suppliers of electricity, &. First directors, 
W. Fennell, Alfred Chatwin, W. P. Perry and Arthur Chatwin. Reg. 
office, Victoria-road, Tipton, Staffs. 


STATUTORY RETURNS. 

ADELAIDE ELECTRIC SUPPLY 00. (LTD.) —Aooording to return to Dec. 
31 capital is £300,000 in 30,000 preference and 30,000 ordinary shares of 
£5 each, of which 15,000 preference and 26,065 ordinary have been taken 
up. £6 per share has been called up on 15,000 preference and 65 ordi- 
nary, and £75,245 has been received, leaving £8) in arrears. £130,000 
is considered as paid on 26,000 ordinary. Mortgages and charges, nil. 

ADELAIDE ELECTRIO TRAMWAYS (LTD.)—Return to Jan. 14 gives 
capital as £3,000 in £1 shares, of which seven have been taken up and 
paid for in full. Mortgages and charges nil. 

ANGLO-SPANISH ELECTRICITY CO. (LTD.)—According to return to 
Jan. 14 eapital is £100 in £1 shares, seven of which have been taken up. 
Nothing has been called up. Mortgages and charges, nil. 

BUENOS AYRES GRAND NATIONAL TRAMWAYS CO. (LTD.)—In return 
to Jan. 16 capital is £1,075,000 in £5 shares (90,000 preference and 
n ol which 113,436 ordinary and 90,000 preference have 
er ов "m £1,017,180 is considered as paid. Mortgages and charges, 

ELECTRIC EQUIPMENT & SECURITIES (LTD.)—The capital in return t 
Dec. 31 is £100,000 in £1 shares, of which 92,292 have been taken un 
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£1 per share has been called up on 657 and 4s. per share 

shares, and £6,576 has been received. £85,716 in considered M ta 

being £1 per share on 62,040 aud 168. per share on 29,595. Mortgages 

and charges nil. 
ELECTRIC SAFETY APPLIANCES CO. (LTD.)—Return to Dec. 31 gives 

capital as £2,000 in 800 founders and 1,700 ordinary shares of £1 each, all 


. of which have been taken up. £2,000 is considered as paid. Mortgages 


and charges £1,000. 
FIPE ELECTRIC POWER CO. (LTD.)—The capital in return to Jan. 12 
is £80,000 in £10 shares, all of which have been taken up and paid for in 


pts | full. Mortgages and charges, nil. 


UNIVERSAL TELEPHONE & ELEOTRICAL OO. (LTD).—In return to 
Feb. 28 capital is £10,400 in 2,000 ordinary shares of £5 each and 400 


‘founders’ shares of £1 each, of which 400 ordinary and 400 founders’ have 


been taken up. £2. 10s. per share has been called up on 400 ordinary 
and £1,000 been received. £400 is considered as paid on the 
founder's. Mortgages and charges nil. 


MORTGAGES AND CHARGES. 
ELEOTROLYTIO ALKALI CO. (LTD.)—Issue on March 4 of £1,000 4} per 


cent. debentures, part of series created. July 9, 1904, to secure £50,000 
‘charged on company’s undertaking and 


property, including uncalled 


capital. Trustees, Liverpool Mortgage Insurance Co. Previously issued 


| of same series, £27,250. 
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CITY NOTES. 


—— 


MEMORANDA (March 21).— Bank rate 5 per cent. (since Jau. 17, 107 
Consols 85}—85% for money, 
85.5,—85 7. for account ; per cent. annuities 883—84}. Consols Pay 
Day, April 4; Stocks and Shares Continuation Days, March 25 and 
April 9; Ticket Days, March 26 and April 10; Pay Days, March 27 
and April 11; Mining Share Carry-over Day, March 22. 


BASTIAN METER OO. (LTD. & REDUGED).—A petition for confirmation 
of the reduction of the capital from £50,000 to £20,235. 10s. will be 
heard in the High Court on March 26. 


COMPANIES TO BE STRUCK OFF REGISTER.—The “ London Gazette 
for March 15 contains a list of companies which will be struck off the 
register in three months unless cause is shown to the contrary, including 
the following :—Birmingham Telegraph Factory, Cross Electrical Bogi- 
neering & Mfg. Co., Electrical Engineering Corpn., Elmore's French 
Patent Copper Depositing Co., Fowler, Lancaster & Co. (reg. Jan., 18%. 
Hoperaft Furnace Co., Lamina Accumulator (Elieson's British Patents) 
Synd., Lartigue Railway Construction Co. (reg. Aug., 1890), London Metal. 
lurgical Co., Medical Battery Co. (reg. May, 1889), Practical Electro- 
plating & Enamelling Co., Sheffield Telephone Exchange & Electric Light 
Co, (reg. Aug., 1890), Weybridge- Electric Supply Co., Williamson Ele 
trical & Engineering Co., Woodhouse & Rawson United. . 

Тһе “ London Gazette" for March 19 contains a list of companies 
which have been removed from the register, including the following: — 
Acetylene Gas & Electric Smelting Co.. Automobile Co. of Great d 
& Ireland, British Arc Carbons Mfg. Co., English Power Co., Liverpo 
Electric Supplies, M.I.P. Electrical Synd., New Century (Foreign) Arc 
Light Co., Ozone Generators, Staines & Egham Light Railway Co. 


DIRECT UNITED STATES CABLE OO. (LTD.)—The directora have de- 
clared an interim dividend of 4s. per share, tax free (at the rate of 4 pet 
cent.) for the quarter ending March 31, payable on and after April 26. 

ELECTRIC CONSTRUCTION CO. (LTD.)—Mr. Walter S. B. McLaren "i 
accepted a seat on the board of this company, and has been appoint- 
chairman in place of the late Mr. James W. Barclay. 


EVERED & 00. (LTD.)— The report for 1906 states that, after prono 
for interest, &., the net profit is £15,144. The directors propose 8 Yt 
dend of 5 per cent. for the year. | ; 

HADFIELD'S STAEL FOUNDRY CO. (LTD.)—The profit on y Lisa i 
working stands at £117,285. The directors recommend & final div А 
and bonus, making 25 per cent. for the year, placing £10,000 to reser 
and carrying forward £20,400 (against £15,788 last year). T 

ROSSENDALE VALLEY TRAMWAYS CO.—In the report for pager 
directors notify that they have received notices from Rawten 
Bacup Corporations of their intention to purchase the tramways. 


SAO PAULO TRAMWAY, LIGHT & POWER OO. (LTD.)— This om y 
has declared a quarterly dividend of 2 per cent. on the cap! ; 
payable April 1. КТР 

SIR w. d. ARMSTRONG, WHITWORTH & CO. (LTD. The те 
recommend a dividend of 2s. per share for the six months ended D: 
£102,944 is carried forward. 


STOOK EXCHANGE NOTIOES.—The Stock Exchange comme a 
granted quotations to 90,000 £5 fully-paid 5 per cent. an ihe. Burnos 
ference shares and 113,436 £5 fully.paid ordinary shares o 


The Committee have been asked to appoint a special settling day 
grant a quotation to scrip (fully and partly paid) for £800,000 Y 
cent. perpetual consolidated debenture stock of the т 10) shares 
Electric Railway Co. (Ltd.), and to allow 10,000 additions, = mor 
of capital stock and $500,000 additional 5 per cent. = (d) vo be 
debentures of the Sao Paulo Tramway, Light & Power бо 
quoted. 2 
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4,233 + 72) 50 
46 | - 2 9 
5,332 | + 346 | 51 
16 183,999 11 
252 + 19 SO 


NS. amount и 


AGGREGATE. 


Dec. (a) 


& 
57,410 |+ 1,855 

2,034 |- 23 
174,058 ＋ 11,098 

„798 |+ 2,493 

8,355 1+ 592 

1,417 |- 84 

1,927 |— 18 

6,691 246 
106,396 Би 

5,993 eee 
51,079 | 3,105 
52,587 | 8,707 

5,947 |- 

105,422 |4- 8,236 
79,668 i+ 9,788 
332,697 |+ 7,443 
47,062 - 1,649 
20,809 |- 755 
36,675 + 2,147 
11,400 |+ 1,569 
27,447 . 1,383 
14,546 |- 567 
47,249 522 
596,988 |+ 197,760 
1,175 |+ 16 
102,303 |+ 1,146 
467 | 43 
70,331 |=- 6,273 

6,307 |+ 20 
33,768 |+ 835 
24,268 " 

4,145 |_ 212 
57,565 |4 4,005 

9,947 |+ 85 
12,636 |+ 1,059 

938 |- 20 
48.188 76 
6,917 |- 310 
997 j+ 116 
44341 |+ 8,119 
14,316 |} 572 

8,89 + 163 
694,151 |4- 56,104 

1,847 - 

1,868 |- 11 
20,811 |+ 133 
41,414 voe 

5,9321 |+ 29 

2310 |- 198 

7,487 f 3,506 

$77,436 | + $16,600 
75,026 |+ 6,177 
116 394 + 5,103 
33,376 | + 376 

6,835 |+ 661 
20,469 |- 187 

6,140 46 

899 

5,506 |+ 481 

191 |- 16 

6,939 |+ 184 
10,321 |+ 1,33 
10,708 |+ 2,581 

1212 |- 40 
310,981 |+ 18,666 
33,149 |=. #7 
21,763 |+ 6,062 
15,101 |- 153 
100,582 |+ 930 

1,985,749 |-- 15,120 
53,127 ＋ 2,938 
3,681 |+ 401 
| 5,438 281 
686,146 |+ 47,765 
20,147 . 881 
1.781 |+ 101 

| 87,609 |- 1,961 
83,283 | 7,335 
7118 |+ 464 
201,704 |+ 13,016 
$1,108 ＋ 1,93 
21,324 |+ 443 

5,132 |+ 292 
90,935 |+ 8,101 
6,673 tee 
16,522 |- 813 

887 81 
94,955 |+ 399 

| 16,657 |+ 6 
25,431 2,801 
33 13 


1 T 
292,505 |+ 6,084 

499 |- 

+ 


9 
970,575 |+ 18,832 
$106,025 a 


18,825 i+ 901 


(а) These com parisons are with the боорон period last year. J Plus 3 days. 
* Partly electrica], 


t Minus 3 days. { Minus 9 days, 


( Plus 2 daye, 
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ELEOTRIO TRAMWAY AND RAILWAY TRAPFIO RECEIPTS. 


Inc. Аавввалти. 
Lins. zea or Dec. 
. | (a) No. бај Amount. 120: or 
wee i Dee, (a) 
5 £ £ | 
Tram wee | March s 2098 - 26 9 1,868 |- 301 
South Metropolitan „ 8 663 - 9 5,769 aes 
South Btaffs.............. „ 8 819 РА 9 7,641 |+ 31 
F ‚ 20 652 + 68 50 36,656 5,09 
land A ms edo» 17] 1202| + 23 50 | 69,48 + 3,613 
d & "NO » 18 4001| + 108 13 4,049 |+ 313 
8 ation [1] 8 781. T 43 a 7,146 + . 841 
Taunton —— X : ut eT Б E. 9 120 — Ж 59 
Tynemouth District et ,9 = 9 J. 5 = 188 
Tyneside Trams Co. 13 887 | + 17 n 3,795 + 296 
Victoria, Elec. Supoly Co.of Feb. 10 1,079 | -+ 250 : s 
District Counall..| March 16 720 | + 10 59 40,240 | 2,036 
Walsall Corporation _..... is 16 ` 357 — 5 H 1:940 - 291 
Corpora " + 9 18,389 + 1,24] 
West Има oration ; 5 4 2,087 | + 211 50 111,512 '+ 19,294 
eston-super-. — * r] = N 2 - 29 
Wolverhampton rod at : E 1 — 4| 9 3.676 57 
verhampton Согра. [III „ 65 = 60 9 7,548 
е LI 9009200 059006009960 099006 * 55 8 328 ж 11 9 2,098 = 138° 
rezham... 59990000900099909000090 ne: 97 8 97 К + Е 6 9 92 - 17 x 
Yorkshire Woollen District „ 8 1,021 | + 155 9 8190 + 432 
(a) ‘These comparisons are with the corresponding period last year. * Part 
electrical. I Plus 3 days. ? 2 


COLONIAL AND FOREIGN INVESTMENTS. 


Last Price RATB У. DIVI- BUSINESS, 
DIVI- NAMB, Wed. | YILD- | DEND | WERK TO 
DEND Mar. 20. ED, DUE. | MAR. 20, 
ELESTRIG RAILWAYS. High-| Low. 
RAMWAYE ёв. d. eat. 

5| 4/0 | Angio —Ó 9-3 5 11 0 Ap, Oet 7 74 
5 20 Do. Cum . Pret. me as wees ee 5 -6 4 19 z 0 5 oe 
8. % Do, ent 6X Deb. Stock; 183 —:35 4 9 0 - 184 Се 

St. 5 Auckland Elec, Trams 5X Deb. 
fet) (E „ „%% esse осоо во ово 104 —107 4 18 6 m 1053 103 
| - | Вы Ыы - " 9 
d..... 6 — өө | ee 

5 Do. 6 Oent. Cum. Pref.......; 41—4 5 2 6 2 4 4 

Bt. Do. Cent. Db. Prov. Ota. 98 —1 480 = RM a 

Ві.| 6 British Oolumbis Bl. Ry. Df. Ога.) 127 —181 4 11 6 = 18) |159 

85 6 Do. Ord. Btk 6 JALLE E] 109 — 118 4 8 6 = ut 110 

St.| 6 Do. MO. rob phe Stock.] 104 —108 4 12 6 e 11044 |14 

40 ni Do. Mort. Dbes| 100 — 1023 4 8 8 = КЕ S» 

100 Do. Кокте. Power Debs. ...| 1021 —1044| 4 6 у s P E 
5j 8 Buenos Ayres and Belgrano 8j ~8: 400 = 8. 33 
b Do. 6 per Cent." A Om. Pref; 5—5 5 6 9 = 52 e 
b Do. 0000020060000 000100000 0090900090- b —b 6 9 0 = 5} on 

8t. b ре 6 Apr Debs. 000000000000 164 2108 4 14 8 = ee ee 

Bt. b 52 204 13 101 —104 4 16 0 a ee ee 

St.“ 5X 5 Trams (1901 po ee | 

060060 FOB 00020909 ESE 060 660060900 060005080 — 4 ее ee ee 
10.| 63% | Buenos Ayres Grand National 
1507 581. Debs. 2 2 „ „% „% %% „„ „%%% 4„%„ 101 2105 6 6 0 -~ ae ee 

100 6x Do. 0x let Deb. Pi to 108,000) 100 —10; b 14 0 ee 102 = 
6| 86 Саена Tenawage П 00 10.000) | — 1 411 6 5 „| oe 
6| 2/6 Do. Nos. EION to 187,10. 7 ur 300 z а 

10 9/6 D 5x C um. Pref. . 5 —5 4 7 0 4. pee ee 

8 ү 4% ol x ist Deb. Btook (ret)... 106 нї; эщ 4553 ~ |16 > 
. ee P 2 өз өзө Yà 10 PP oo ee oe 

б 51 Co uve ae A Mie bX lst Mt. Db. 95 — 4 4 13 0 E ae es 
1| 54 | Havana Elec. б. Br 5% 

1 $1,000 50 vp. Bds. 89—27 5 9 0 T vs = 

100 6% Kalgoorlie i. Trams 57 “М” 

St. Deb. 8 зе зө ее э % ә © E K- о 90 —94 Б 6 0 AS as we 
b 6% Do. 6 ACE Bites 2109520808 006006 £0 —&4 7 3 6 ©з oe ee 
5| 1/0 | Lisbon Elec. Trams Ord, ........) 15$5—17,18 9 6 i és] жа 

100] 0/7} | Do. 6% Cum. Pref. ......——] 1d —1y; 5 1 0 us SU xs 

Bt.| 6% Do. Reg. Mort. Debs,......| 98 —lul | 419 0 н aa ds 

St. 5 Madras Elec. Trams 54 Deb. 8 93 —101 419 0 |Ja,Jul| ·· ee 

St.] 48% | Montreal Bi. Ry. Вит) 4h 

Dabs. (1993) 66 „% %% % % % „% о о 1 8 =105 4 5 6 198} ee 

Bt. 5X | Perth B. Trams. 1st Mt. Db. Bk. 102 —106 4 16 8 > 8 ee 

- | $ | зао Paulo Tramway, Light and 

Tower Co, $100 Btock . seco m| 133 —185 | 5 18 0 ES edo 

..| 5x Do, 5 1st Mt. $600 Dbs ......| 152—972 | 5 8 0 id 9" | .. 
ELEGTRIGITY SUPPLY. 

5| 8/0 | Adelaide Elec. 8'piy Co. 6X Cu. Pr. 41—5 514 0 DN Tu M 

)|?/i Bombay БЛ. ore 6% Cm. Pi. E pd.) 7$— 5 17 6 ; 

St. 437% | Do. 4j Stock Red. ..—..| 97 —10) | 410 0 UN 23. (E Ludos 
5| 3/s | Oatentta leo: (1 00. 000) ........ 414 0 d ei 


8-9 
5 0/3 Do. £3 C0000 6 — "P 
l i—i 


ower 5% lst Dbv. ......| 43 —Bi | 413 0 
Eog ee lst Mt. 


| Stk. 3100, 000 5X Bds...........| 90—923 15 9 0 
b, .. | Elec. Ltg. & Trac. Co. of Aust. 

1 ex Qum. Pref, 262% %%% % %%% „% 31-9) . 
Bt. 57 Do. 5% Leb. Bil... ...| 83—941 15 8 6 
Bt. 6% | Elec. epu ot digo of Victoria 6% lst 

9090990902509 „ ce „ 90 — 93 5 2 
Bt.| 6% Indian Elec. Sup. and Trac. Oo. 
| Db. 8$. Rd. Prov. . Certa.......... 106 —1(9 5 1) 0 eu - „> 
1: 0/73 | Kalgoorlie Bleo. Power & Lig. 6% 


*Royal Шос., Montreal ist 
Mort. Deb „кае MA IN 97 101 


ad 1 99 100% 5 0 0! „ |99 |98} 
+ ulating the yield, allowance has been mate foe accrued interest but no! 
In calculat ng t 1 | 78 


Cam. Prot. 00020000 - зоо оо оого 32 -$i о 6 em і: 1 

Bt. .. | Madras E. S. Corp. 57; Constan. Db. 
Prov. Cts., 75% pd. 9990690892020 73 74 ee ees ИЙ 13 
] 1/8 Band Electric otricity Co. Ord... 1-16 Lad — TY oe 
J ee River Plate Electrici Co. Ord... = -a oe u ы 
1 1/9 . Do. 8 Non. Cum. OTI оо 1 1 8 0 0 жый ГЕ >.. 
8t. b Do. Deb. Stock ese ZI. 07 —20 5 0 0 ee oe es 
| Boario ec. Co. 6% Pref. (1-90,000) 5 253 |5 9 6 = eque 

4 


Las Price 
7 NAME Wed.. 
E bm = 20. 


ELESTRIGITY SUPPLY. © 


10 6/0 wege & Poste Rigs, . Ort. f4- 16] 
10| 4/0 per Cent Cum. Pre .. 04—19 
10| «06 Do. Cum. Second пири =]? 
8, x ` per Cent. Deb. Stock trod.) . 10] —1¢4 
St тос? (Kent) Bl. Lt. & PowerSbares| § — t 
. Do. Do. 1st Debs) 90 —]01 
: 59 | Brompton & Kensington Ж Dee. S. O rd. i- zt i 
Bt. & | voor tral 1 Rico. Bo Co. Snar Db- Stock 170 0-318 
6 t 5 E dACI y) II. SU. Co. 313 
L 3/8 Do. an ent. 764. open 00400. oe 4 - 44 
Bt. sx Do. пет 0 Stock оо socos to 00: - 69 
6) 2 Do. y ы А 7950 Сю. Pref. 11-4 
b| % | Chelsea Electric 8v ply n “ж 47 
Bt. * Do. pe r Oe nt. b. Stock fred.) | 104 107 
n tuy of ndon Teen Lih енн Ord. -" 
0. um. ө 00 
Bt. n ! ро. 5 Per Cent. Deb. Stock (red.) .. 121 —114 
Bt. . Do. ux |y ind Deb. Stock (red.) . 7 170 
8| 4 County of Durham Elec.P.D.Ord.44pd.| 3§— £3 
6 6% |. Do. Do. 5 non cum. КОРУ ТИТ 
10 +Соввіу of London Elec. = 18 E 
el iy | Do: €x т Cent. Cum. Pref... —11 
St. Do. * D Stcek (all paid) ‘(red.) ve —108 
Bt. Do. Second Deb. Stock Prov. Certs..| 97 —1¢0 
5| 2/0 | Folkestone "electricity Bupply E Со. Ord. 5—14 
5| 9/6 Do, 5 рег Cent. Cum. Pref. „>з 5 —t 
St. 4% Do. 4 ist Deb. Stock (red.) . 17 —110 
5 5/0 tKeosingtn. & Engts g. Ord КР а g 
6, 6 - Do. 6 per Cent. lat -| 004—3 
Sd | 4 Do. 4 per Cent. Deb. Stock (red. .. (7 ко 
Bt | 4 Ken apta & Engtbg.Co.&N 
Co. Aint Btatlon) 4 Deb. Stek. (rod.) 99 -301 . 
3| ?/4* | London Electric Bupply Ord. . . M-: 
5 8/0 Do. : Eer т Cent. Prof. . . 0 · 0. 43—t 
b норо tan Electric Sup. Ord. .. we! @- 
5 Do. 4j per Cent. Cum. b — 
Be. Do. 4] per Cent Deb. Stock 1si Mort. 16 a -А 
St. Do, er Cent. Mrt. Db. get p (90 92 —f4 
10 44% | Midlard¥lec.Corp.for P.D.1stMort.Db.| 95 = оку 
10 БХ |+ Newcastle &Dist.Elec.Lig Ord.(£opaid)| £$ £3 
100 U X t Do. Deb. ae 8 sap ео гооо оо 0 с! 
5 Newcastle Elec. ä act 
8/5 Do. Sper Cent. Nop. Cum. ss t г, 
100 4X To. 4% Mort. Deb. red. ir у ¢9 —100 
1 if Noethern Counties Elec. Sup. ] —M 
100 oy To.. 4% 2 èo oo mo as ae os oo oo 1034 —10:à 
10| 9 Nottin ш eee T 12 — 18 
5 4 tOxford trie . 3-6 
88. &% Do. ex Deb. Btook оо: оо: 0000060 000 9090000 00е св = 98 
6 зм De. 7 per . P Stock (red. el-s 
6! .. i3 JU. Мәкт Electio Bop. OF 3-5 
Bt. 4 Do. 4 per Cent. De oce 72 —7 
6 Boutb ре Сес рер. Supply On са 8 
1 South Metrop'n Elec. Lt. & ower Ord. 2 
1 0 ро. Ну Сою. € 00000000000000000000000‹ 1 zh 
8t. Do. 4¢ lst Db. Stk. Red.. oo mo 302 —115 
b Urben Blectric y Ord. ue 51-031 
b 2/0 . Do. 5 m. о 00000: 009000 000 90000000» 3-4} 
8| 2/3 | Do. 43 per Cent. Cum. area өөө 8111 
nra BRANWAYS.TRA AYS. 
Bt. х 5 ore Ms Water d 4 Pee Bb. N 9n —65 
1| 1 Path! Ties. 1 rams 0000000600200: 23- 33 
1 i Do. 6 Сою . Pref. — 29—73; 
Bt. $ To. 619 Mort. Deb. Stock (red.) = $5 —10U 
Bt. B'ham & Midland Trane cht f6 - 9) 
10| 93% | Bristol Tr»mways and e Ord...) 143-165 
10 4 ‘Lo. Com. » (folly paid): * „ 9 1 
Bt. é EM ec Cent. be. 09» 90909900» 000092 00 I 0 —11 2 
10 tre Traction Отф..........„ H- $ 
10| 60 e 6 per Cont. Саш. Pref. . ;1-: 
Bt.) 5% | Do. 5 Per Cent. Perpetual Debs ...... 1(6 —3'9 
Bt, То, rer Cent. 2nd Deb. --| 13 —16 
Bt. Central London Ordin Book „... 69 – 71 
Bt. 6 ‘Do. ‚рте Stock 00,92: 0200200000000 00000 ЕЗ = 5% 
100 é a т Cen t. Debe. 9 te099098990000990090€ и 8 —1C6 
Bt 47 | Charing "Kutons HmpstdPer. DbStk.| t8 —6 
6 City of m Trame.b% Cm. Pri. 42-3 
100 ¢ Do. 4 per Cent. 1st Mort. e| 100 —1(3 
81. 2X | City and South London Bly. Сов. 40 —42 
8 5% | Do, b per Cont. Perp. Pref. (1881) 119 —122 
Bt Н y Do: (2590) 000 00060000300: Ger 0099000009904 0000 De —118 
$ ° 9420090990000000:005009000900000000 ges 5 —118 
10 é үөү 11880 14d. Cra. 0316 
) ms. "89—74 
10 60 Do. 6 per Сері. Prof. .. 1 
10| 4/6 | Gt. Кестнер а City Bly. Fri. Ord. (47| ; —?} 
10) 410 | G.Noitbern Piccadilly & Brompton Ord 7-8 
Bt. | 47 Do. 4; Deb. (k.k.. m. 87 —90 
St. 44x Hastings & Disi. Elec. Trama. Co. 4j Db.8t 19 —102 
10 9X || IN rer ја Tramways Crd „............... 154—3 
10 6 i Do. 6 per Cent. % 0000 eee 11 —11 
6) 1 I. of Thspet E. T. & Lt. ^ Y Pr.. 14-2 
8%.) 46% o. 4 per Cent. Deb. Btook „........... 78 —1 
St. 47/6 | Larce. Utd. Trams 52 Prior Lien Lb. St.“ 95 — 93 
10| .. | Liveipool Ovesbead Railway "— 70—76 
10 E Іо. Byer Cent. Pref. . . 6—7 
St. 4 Io. Sper Cent. Deb. . t8 —90 
10| 6 I ondon egi Trams. 5 53-63 
t. 4% 22 6% lst Mort. Deb. 9 . Bb — QU 
Вг. ae on. Ord. 3 5501000009 9000006 Б -7 
t.. ре т Cent. Ретр. Pref. | 7 —10 
1 - id tan Elec. Tram woys Bei. E 
1| €d. Lo. 6% Сою. Pre. ... 15-1 
— ew Gen Cum Pref. 
10] 8/0 Pen Oca act t pet Geni Gam Pra 1—1 
10| $> le Bper Cent, Cum. Pr, -22| 5 zii 
St. 447 cy bee сев Deb, Stock . 101 
13f6éd. 8 Met. rec. IIS. & Lę. 0, Cm. Pf. 2 —1 + 
100 oz! Lo. ad 1 cb. Steck .... 84 - s 
buLderiand Dat. Rle. ei БЕ t8 —92 
. 5A Uncergrourd Elec. Rys. Lond 
1 Yorkabire WB. BL Ta (0100100000 ёз zn 
20) .6x Cum. Pei aao" M: 
t. ' six 50. ax 184 ређа. 91 —94 


In calculating the yields, allowance has been made 
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ELECTRICAL COMPANIES' SHARE LIST. 


YIRLD- | D жаш 


LE А [bre NAME. 
DERD 


ELESTRIG MANUFACTURING. à аг. 
Ara n 1 Meter Ord..... 


DATE 
Da. 
eter * 


eie 
I 


Do. Pr 

British Insulated & Helsby Cables Ord. 

6 bt. Pref...... .000000000 990009 90« 

dri Mort. Deb. (red.) ......... 
omen -· X194M$.Db. 


№ - 
258. 88 


Do. 


1 2. 


юр 


SERES 


2 


e 


рт ш 
„9 с е 


re 
— LI 


Do. 


ооо ооо 900000 000 000000 200 


2 
-L 


Do. Deb. Stock. 00 000 909 9090909909009 006 006 
E wir . Su. K pd.) 


ort. Deb.Stock (rà. ) 
Deb. 8 


Bt. 


. *9»99900090009000 00€ 


7 rer Cent. Cum. " 
6 тег Cent. Ist Mort. Deb. 
X Oum. 


red.) 


— o 
о „ 


per Pref. 

per Cent 1st Mt. 55. wine 

India Buhber, Gutta Percha, ko Wk. 
To. 4% Debs. R ed. Фо оз >» 2060 0 ets mo 
Watbes å Piatt 0 per Cent. Cum. Pref. 

Bick are tons, Westzarth & Co. Ltd.Ord. 
To. 47 Ctm. Pref, .......... 
Do. 407 Тегр. Den Btock ....... 

Е In plex Cor duits Ord.. 


1 2211211111 :::: 8: 


e „„ qm 


AE 


J. G. whi 
909009092 000 000 


bingon Ord. 
6 per Cert. Cum. Pref. ............ 
4 per Cent. 1st Mort, Debs, .... 


TELEGRAPHS. 


000600000 000000000000 000006 005 


ооо 009 0002000000020 000009 000 000000 


Deferred 
Oc mmeretal Cable < Cent. Deb. Ata 
Cuba Submarine 00000. 000000006000 0900007 


mae 
` 


pe 
Lire ot Dited States METTUS Sq өе, 
Du ect Went India Cable a x Bg.Db 
+ astern Ordinary. . . esee . . . 
Го. 8j per Cent. Pref, Sock. 
Го. 4 per Cent. ишь ре. Bik. | (ri) 
Bastern Ез 


"Eti 


з, 
Фф» 


99»00«0009005 


Ө. N. (of Copenhagen) wi 
Halifax & Bermudes) 
Indo-Euo[eaen .......... 4 
Mackay Companies Common 
Го. Preference 
Marconi s Wireless Tel 
Pac ic Tel 48 Guat 
West African — "— 
Teno Coast an America 09 0072. 
West 13 and Сота п. 000006000 000004 000 
Го. 6 per Cent. Sad Frei. . . se 
EA A 6 . 
«giern Telegraph . 
Do. 6% Deb. Btock (road.) . 


TELEPHEBES 
са dida Telegh. Coll. Trust 
$1,000 47 


2 ne ТЕ ве Tei. 57 Мр ЮВ 


ө. е ое 


-mr 
„ 


eleg. Co. c 


Do. 6% дез tenes 900502002 0000000200090 08 


betae] Co. Pref. 
Let. Etock 


еза %%% 999 EG» 


+ кю: 01909101 01:7 


09090990990909«00000€ 00000002206. 


6 per Cent. Cum. ist Pref......... 
. Oper Cent. Cum. Sud Pref. ...... 
b per Cent. Non-Oum. 8rd Pref... 
Deb. E 8 H per er Cent. (80) eas 
4 per Cent. Btock (red.)...... 
Oriental e ö eee eee eee 
Do. 6 per Cent. Cum. Frei. .. 
Do. 42, Bed. De b. Btock... 002000000006 00е 
Telephone Co. of Egypt 6% Db. Btk. Ra. 
United River virer. 000200002000 05 0 000 9990909 CO? 


996 90099299 06 DE о 


bo. 8, 
Bukmaripe Caples Trast ( 


for accrued interest but not for redemption: t Ez dividend. 1 The London Btock Exchange 


ed. 
Mar. 20. 
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IHE ELECTRICIAN: 


. ELECTRICAL ENGINEERIN 6, INDUSTRY, SCIENCE AN D FINANCE. 
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| and sundries brought the total up to £862. The elec- 


trolytic hypochlorite, on the other hand, in 1906 cost £33 
in materials, including electricity at 1}d. per unit, £408 for 
wages (including £100 for labour in manufacturing), making, 
with sundry items, a total of £636. On account of receipta 
from the Works Department for 9,116 gallons at 1d. per gallon 
for watering roads, this total reduces to £598. There has, 
therefore, been a saving of £264, neglecting capital charges 
on the initial outlay of £583, and Dr. ALEXANDER informs us 
that he hopes to save as much as £400 during the present year, 
even though fluid is supplied to the asylum and guardians free 
of charge. The amount of fluid manufactured was 17,000 
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SOME time ago Mr. C. V. Bicas read a Paper before the 
Faraday Society describing the Hermite plant for making 
electrolytic disinfectant at Poplar, and in the discussion which 
followed the reading of that .Paper Dr. ALEXANDER, the 
medical officer of health for the district, gave figures indicat- 
ing that the finahcial results of this municipal venture were 
Satisfactory. At that time the plant had not been at work 
for the complete year, so that.an exact comparison between 
the cost of electrolytic hypochlorite and that of the older form 
of disinfectant, carbolic fluid and powder, was not possible. 
As mentioned in our last issue, Dr. ALEXANDER has now pre- 
sented his annual réport to the Public Health and Housing 
Committee of Poplar, and from this we are glad to see that 
the electrolytic process shows a considerable saving over -the 
older method. Figures are given for 1903, 1904 and 1905. 
for the cost of carbolic “disinfectant. In the case of 1905: 
the cost of the disinfectant: alone. was 4314; wages for 
making up and issuing amounted to £374, and bottles 


 PABLIAMENTARY INTELLIGENCE... 942 
944 


gallons, and we note that it will now keep stable indefinitely; 
so that one of the difficulties has been overcome. As to its 
disinfecting power, a report from the laboratories of the Royal 
Institute of Public Health, published in the March issue of 
the Journal of the Institute, shows that the action of this 
disinfectant on typhoid, diphtheria and other bacilli is very 
satisfactory. 

Ir is well to look at problems from more than one point of 
view, and for that reason we are pleased to have the opinions, 
which are given in another column, of à RAILWAY ENGINEER 
upon the electrification of steam railways, considered from the 
operating point of, view, though we must confess that we do 
not altogether agree with the position which he takes up. 
Our contributor makes out a.case entirely in favour of the 
third-rail system, it being urged that the single-phase system 
is much less convenient for overhauling, and for any general 
repairs that may be found necessary, either from wear and tear 
or on account of accident, and, finally, that the saving in 
capital cost is negligible. With regard to the latter, we think 
that most engineers will take the view, even assuming that 
the overhead work costs more than the third rail, that the 
saving in distribution and sub-stations is considerable. 
The array of cables which is visible along many parts 
of the Metropolitan District Railway does not pro- 
duce a favourable impression of economy of copper on а 
third-rail system. There must also be a considerable saving 
in avoiding rotary converter plant, which entails somewhat 
expensive buildings, and costs something to run. There is 
a simplicity about so-called “static” machinery which must 
appeal to all who consider cost, both initial and running, and 
reliability of working due to simplicity. At the same time, we 
do not wish to suggest that the advantages are all on one side. 


——— 
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But it must be remembered that the single-phase system is 
very young compared with the third-rail, and, generally 
speaking, when the advantages of lower cost are sufficiently 
marked, a system is apt to be rendered more and more perfect 
until its defects may be disregarded. 


— — 


MUNICIPAL telephone undertakings are now nearly extinct, 
and next week the only survivors will be those owned by the 
Corporations of Hull and Portsmouth. The Swansea -Cor- 
poration have just arranged to sell their undertaking to the 
National Telephone Co., and have made a better bargain than 
seemed possible a short time ago. The offer made by the 
Post Office authorities was less than the Corporation's outlay 
by several thousand pounds, but the latter have persuaded the 
National Telephone Co. to pay the full cap:tal expenditure, less 
the amount of the sinking fund to the date of transfer. After 
the first arrangements for a sale had been made, an attempt 
was made to persuade the Corporation to continue to work 
their undertaking with an increased subscription rate, but wiser 
counsel prevailed, and at last week's meeting there was a very 
large majority in favour of an immediate sale. The history of 
municipal telephones ought to exert a restraining influence 
on zealous municipal councillors, but no doubt many people 
will consider that the undertakings served their purpose by 
drawing attention to the previous high rates of the National 
Telephone Co. 

— — —— — 


Bakerloo Tube.—A new station was opened on the Bakerloo 
tube railway on Wednesday last. This station is to be known 
as Great Central, and it is connected by means of a covered 
subway with the Marylebone terminus of the Great Central 
Railway. This station marks the first step in the extension of 
the line west. 


Personal.—At the ordinary general meeting of the Institu- 
tion of Electrical Engineers, on Thursday evening last, the 
President announced that the Council had elected Prof. J. J. 
Thomson, D. Sc., F.R.S., Cavendish Professor of Experimental 
Physics at Cambridge and Professor of Physics at the Royal 
Institution, an honorary member of the Institution. 


High-Voltage Direct-Ourrent Railway.—The Street Railway 
Journal gives an account of a new electric railway which is 
under construction in California. For inter-urban sections a 
third rail will be used, while overhead catenary construction 
has been adopted in the towns. The cars will be fitted with 
1,200 volt direct-current motors, operated by the multiple- 
control system. The supply voltage will be 550 in the towns 
and 1,200 in the country. The lights, heater and air pump 
will be supplied at 550 volts from a motor-generator when the 
train is on the high-voltage sections. On changing to the 
low-voltage supply, the motor-generator is cut out and the 
auxiliaries operated directly from the trolley wire. The main 
motors will also be worked at 550 volts. 

Cable Interruptions and Repairs. 


Date of Interruption. Date of Repair. 


Tarifa—Tangier ............ Jan. 18,1904 .. 
Garachico (Teneriffe) — Santa 

Cruz de la Palma ........ July 12, 1906 
Grand Canary—Lanzarote .. Sept.18,1906 .. — 
Paramaribo--Cayenne ...... Nov. 27, 1908 — 
New Brunswick — Prince Ed- 

ward Island.. Jan. 9, 1907 — 
Odessa — Kilia Feb. 9, 1907 — 
Tenedos—Chio ............ Feb. 13, 1907 — 
Panama Buenaventura... Feb. 28, 1907 — 


Buenaventura —Santa Elena... Feb. 28, 1907 
Mozambique Majunga Mar. 12, 1907 
Trinidad —Demerara........ Mar. 14, 1907 


Mar. 20, 
Tangier—Cadiz .... кош 


Mar. 20, 1907 .. — 


Automatic Shutter for Electric Fans.— The Electrical World 
gives an account of an automatic shutter for electric fans which 
has just been put on the market. It is frequently desirable 
especially in cold weather, to close the discharge Openings of 
ventilating fans when they are not working, to prevent currents 
of cold air coming in through the ventilating ducts. In order 
to do this automatically and without extra attention, beyond 
that required to start and stop the motor, the shutter has been 
made to operate by a solenoid placed in series with the motor, 
so that when the motor is operating, the plunger of the solenoid 
is drawn in and the shutter opens. hen the current is cut 
off, the shutter closes. 


Fires due to Electricity in Ohicago.—From the official 
report it appears that in Chicago in the year 1906 the total 
fires numbered 6,387. Of this number only 43 were caused 
by electricity. The monetary loss sustained from the fires in 
1906 amounted to £835,847 and only £60 of this loss was 
attributed to fires caused by electricity. The percentage due 
to electrical causes is hardly worth mentioning. The following 
are comparative figures for the last three years:— 


1904. 1905. 1906. 
Total fir es. 6,661 .. 6,522 .. 6,387 
Total fires caused by electricity 79 .. 53 .. 43 
Total 10вв.................. £490,050 .. £660,785 .. £835,847 
Total loss caused by electricity £11,680*.. £422 .. £00 


* The figures for 1904 include one fire caused by lightning, resulting in 
a loss of £10,000. 

The Radio telegraphic Conference, Berlin, 1906 —A trans- 
lation into English, by Mr. G. R. Neilson, of the proceedings 
(including the Radio-telegraphic Convention, Service Regu- 
lations, &c.) at the International Wireless Telegraph 
Conference held last year in Berlin, has just been published 
by The Electrician” Printing & Publishing Co. The book 
extends to some 280 foolscap pages and was completed for 
publication in two months from the commencement of the 
work. The thanks of the Postmaster-General have been 
conveyed to Mr. Neilson for the way in which the translation 
and printing have been carried out, and for the trouble taken 
in supplying so promptly the number of copies required for 
use in connection with the Select Parliamentary Committee 
now sitting to consider the subject of international radio- 
telegraphy, and the ratification of the Convention. 


Output of Rubber in 1906.— According to the Enginecring 
News about 70,000 tons of rubber were produced in 1906. 
Some 60 per cent. of this total came from South America, 
Brazil alone providing at least 35,000 tons, or one-half the 
world’s production. The Brazilian output comes almost 
exclusively from the Amazon region. Only about 1,000 tons 
of it is plantation or cultivated rubber ; but planting 18 greatly 
increasing, particularly in the East Indies, Ceylon has 
100,000 acres planted ; Sumatra and neighbouring islands, 
90,000; Borneo, 12,000; Java, 20,000 acres; India, some 
10,000 to 20,000 acres, &c. The prices of natural and plan- 
tation rubber of equal grade are approaching each other ; the 
former difference of 10d. to 1s. per lb. in favour of plantation 
rubber has now decreased to 5d. 

Converter for Mixed Supply.—The Schiceizerische Elektro: 
technische Zeitschrift gives an account of a new type of con- 


verter in use at the power station of the Hamburger Stadt-und 


Vorortbahnstrecke :Blankenese-Ohlsdorf. This station 18 và 
signed to supply single-phase alternating current at 2» pono, | 
for traction work, single-phase alternating current at : 
periods for lighting purposes, and direct current for puni 
the alternators and driving the auxiliary machinery. In order 
to obtain the most economieal working the three separate S 
works are coupled up by means of a special converter whic 
boosts up any two networks by means of the excess power ed 
the third. The converter consists of three machines coupe 
together, a direct current-machine, and two ы 
machines, the latter supplying respectively at 35 an ve 
periods. Any one of the machines drives the other two 
generators when required. | ! 
The Effect of High-Frequency Currents on the MD 
Hysteresis of Iron.— Messrs. А. Battelli and L. Mar h d 
made some researches on the above subject which are р т 
in the proceedings of the Academy of Lincei. Several mag 
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netisation curves for iron and steel wire of various dimensions 
have been obtained by means of the Braun tube. Equal 
currents at frequencies varying from 50 to 1,000 periods per 
second were used to determine in what way the form and 
magnitude of the hysteresis curva depended on the frequency. 
It was found that with steel or thin iron cores, the eddy currents 
generated were very small, but when thick iron was used they 
were quite noticeable. The permeability of the iron is not depen- 
dent on the frequency, when this is between 50 and 10,000, 
and if the influence of the Foucault currents are eliminated. 
The hysteresis curve shows a small reduction with the increasing 
frequency and any apparent increase in the curve is caused by 
eddy currents. 


Supporting Cables on Switchboards.— When a long vertical 
length of cable is fixed to a switchboard there is often con- 
siderable strain on the lugs and fastenings. A method of 
obviating this is given by Mr. T. W. Poppe in the Electrical 
World. A box made of oak and lined with sheet iron is 
fastened to a frame of angle-iron consisting of three horizontal 
bars between two uprights. In these three pieces 10 holes are 
drilled, and bolts are placed through them and through cor- 
responding holes in the box. Thia is fastened to the frame 
by nuts screwed up against the sheet-iron lining. Insulators 
are fixed on the projecting parts of the bolts, which are 
arranged in two horizontal lines of four each across the top 
and bottom of the box, with the ramaining two placed at the 
edge of the box near the centre of each vertical side. When 
the cables are drawn in they are led alternately over and under 
the insulators, round opposite sides of the box. The greater 
partof the weight of the cable is thus taken up by the insulators. 


The Electrolytic Deposition of Jron.—The results of some 
studies on the electrolytic deposition of iron from an aqueous 
solution of its chloride and sulphate are given by Messrs. A. 
Ryss and A. Bogomolny in the Zeitschrift für Electrochemie. 
The authors used rotary cathodes and with a current over 
0:4 amp. per square decimetre of cathode surface they found that 
small pores and hollows were formed on the film due to gas 
production. The best temperature for a chloride bath is 
60°C. to 70°C., while for a sulphate bath (Morsch's salt) the 
ordinary temperature of the room is best. For the chloride, 
a solution of 1 kg. of salt per litre of water is used, while for 
the sulphate only 70 grammes per litre of water are required. 
No deposition thicker than 0:3 mm. can be obtained from a 
chloride bath. Various substances have been added to the 
bath to improve the deposition. The best results were 
obtained by adding magnesium sulphate and acid sodium 
carbonate (МаНСО,), causing the bath to remain neutral 
during the action. 


A New Medical Thermometer.—4An electrical thermometer, 
which can be used for the graphical representation of feverish 
patients’ temperature, is described in the Elektrotechnik und 
Maschinenbau. Fora long time an apparatus of this kind, with 
an accuracy up to + 1/10 per cent. has been desired for show- 
ing the temperature curve in such cases. A resistance ther- 
mometer, consisting of a wire orstrip-shaped conductor wound 
on a copper plate and covered with a thin silver shell, is con- 
nected by a twin flexible conductor to a registering apparatus 
constructed on the ohmmeter principle. The sensibility is such 
that a movement of 1 mm. of the needle indicates a change in 
temperature of one-tenth of a degree. Asthe working power 
is too small to allow of ordinary methods of registration being 
used, the pointer is fitted with a silver pin which is pressed on 
the prepared surface of a revolving drum. Pure platinum is 
the best metal to use for the cap of the instrument, which is 
placed directly against the armpit of the patient, as it possesses 
the great advantage of a constant temperature coefficient. 


Portable Wireless Telegraphy Station.—Mr. C. H. Claudy 
gives an account in the Electrical World of a portable wireless 
telegraph apparatus which is now in use in the United States 
Army. It weighs 320 lb., is compact and designed to stand 
hard usage. The system used is a modification of several, but 
the detector whieh is generally provided is one with which 
Fessenden's name has been frequently associated, the acid cup 
and plantinum wire drawn in silver, The system uses two 


small storage battery cells capable of giving an impulse 
powerful enough to be read by a sister station at from 
15 to 25 miles, and by a large station up to 120 miles. 
The battery has a capacity of 10 hours of actual working. 
The antenne are supported by a 60 ft. pole, built up of 
6 ft. sections, the copper wires fastened on the sides of the 
pole joining as the pole is fitted together. This pole can 
be erected and the rest of the apparatus unpacked and set up 
and messages forwarded in from 15 to 20 minutes from the 
time of starting. It is proposed to furnish each division in 
the field with at least three, and probably six, sets of the wireless 
apparatus and to have one portable generator and a 2 H.P. gaso- 
line engine with each division, for charging the batteries. 


Test on a Turbo-Dynamo.— The Zeitschrift für das gesamte 
Turbinenwesen gives an account of a test made recently on a 
750 kw. Parsons-Brown Boveri turbo-generator. The steam 
consumption per kilowatt-hour at full load was 17:5 Ib. (as 
against 183 1b. specified), and at half-load was 19:2]1b. (as 
against 24'2 lb. specified). Steam at 113:25 Ib. pressure and at 
a temperature of 300°C. was used. The vacuum in the con- 
denser was between 90 and 93:5 per cent. The steam con- 
sumption was determined by the weight of water condensed. 
When the full load was suddenly taken off, the momentary 
speed-variation was 5:5 per cent. and the permanent alteration 
2:5 per cent. When the full load was suddenly put on the 
speed-variations were respectively 3:7 and 0'8 per cent. The 
voltage variation, without any alteration of the excitation, was 
11:6 per cent. when the load was removed and 8:5 per cent. 
when it was put on. The set gave an output of 952 kw. for 
half an hour without difficulty. The actual steam consump- 
tion was less than that guaranteed by about 14 per cent. at 
full load and 24 per cent. at half load. 


Single-Phase 11,000-volt Railway in  Colorado.— The 
Electric Railway lieriew announces that a new railway will 
shortly be opened in Colorado. The track will be so con- 
structed that trains of three multiple unit cars each may be 
run over it at 60 miles per hour. "The rails for the new track 
weigh 85]bs. per yard, and slag will be used for ballast. 
Power for the operation of the new line will be purchased 
from the Northern Colorado Power Company, which is now 
completing a 10,000-kilowatt capacity turbine station about 
four miles distant from the midpoint of the new line. Single- 
phase current at 11,000 volts pressure will be fed direct to the 
No. 0000 grooved trolley wires. At this pressure no trans- 
mission lines other than the trolley wires will be necessary, 
neither will there be required any transformer stations. 
The troley wire will be hung from a catenary messenger 
supported by brackets and wooden poles. The height of the 
wire above the track will be 22 ft., and the poles will be set 
8 ft. from the nearest rail. This location of the poles and the 
use of a comparatively short bracket arm will place the trolley 
wire at one side of the track, and over a line between the rail 
and the end of the ties nearest the poles. Current will be taken 
from the wire with two bow or pantograph collectors mounted 
on opposite sides of the car, so that one will be available for 
operation in each direction. The new equipments will weigh 
about 46 tons each, and will be operated by four 125 H.P. 
single-phase motors. The car bodies will be of the steam- 
coach type, both straight passenger and combination, 55 ft. 
long over all and 10 ft. wide over all. The combination cars 
will have baggage compartments 8 ft. long, and both types will 
have forward cabs 5 ft. long. The straight passenger cars will 
seat 64 passengers. 


ARRANGEMENTS FOR THE WEEK. 


TUESDAY, April 2nd. 
MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:30 p.m. General Meeting at the Phyeical Laboratory, University 
of Manchester. Paper on “ Some Experiments on the Internal 
Losses in Motors," by Mr. C. F. Smith. 


THURSDAY, April 4th. 
CIVIL AND MECHANICAL ENGINEERS’ 500ІКТҮ. 
8 p.m. Meeting at Caxton Hall, Westminster, Paper on ‘ Steam 
Traps," by Mr. Gordon Stewart, 


Em 
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THE ELECTRIFICATION OF STEAM RAILWAYS 
FROM THE OPERATING POINT OF YIEW. 


BY A RAILWAY ENGINEER. 


Summary.—In this article the Author takes up the view that, as regards 
ease of operation and continuity of service, the third-rail system is much 
to be preferred to the newer single-phase overhead system which is now 
receiving so much attention. He is also of opinion that the saving in 
capital cost by the latter is over-rated. 


At the present time several English railway companies are 
electrif ying, or are considering the electrification, of portions of 
their systems. Unfortunately there has been a tendency on 
the part of the electrical engineering profession to consider 
that the problems involved in electrifying a steam railway cau 
be solved by a knowledge of electrical engineering unaccom- 
panied by that special knowledge of railway conditions which 
can only be acquired by actual service in the traffic and loco- 
motive departments of a large railway company. 

The sooner the electrical engineering profession grasp the 
necessity for knowledge in this direction the sooner will actual 
progress be made in the conversion to electrical operation of 
our existing steam railways; for many of the schemes that 
have been proposed, and some that have been accepted, show 
such a lack of acquaintance with the conditions of railway 
service on both mai: and suburban lines that railway officials 
and directors generally lovk askance at them. 

It has been generally realised that a three-phase system is 
not suitable for electric traction except for lines with few 
junctions and crossings, where the complications involved by 
the overhead system are comparatively small, but it has not 
been generally realised that any system involving overhead 
wires is unsuitable on a railway with large traffic and many 
sidings and junctions, bridges and cuttings. For example, 
lines such as some of those running across the flatter 
parts of the Continent seem specially adapted physically 
to electric traction on the overhead system; others in this 
country, for example, the North Staffordshire, the Taff Vale 
and the London & North-Western, seem singularly ill adapted 
to it, and it must always be remembered that, generally speak- 
ing, the denser the traffic, both actual and prospective, the 
better the financial results that may be expected from the 
change from steam to electric haulage. 

The desiga of an overhead system for an existing line offers 
difficulties which can be best realised by actual inspection. 
Chief among the difficulties is the location of the support for 
the overhead network; the usual allowance of 6 ft. between 
the lines of way does not permit of the erection of any pole in 
this space, still less of any support of the lattice girder type. 
In some cases the construction of the lines is modified so as to 
allow of a wider space than 6 ft. between the lines, but in nearly 
every case where this has been done the space is occupied by 
signal posts, poles for existing telephone and telegraph lines and 
other necessary equipment of a railway which cannot easily be 
moved ; or the space provided is destined to be used in future 
widenings and extensions. It follows that in laying out the 
overhead construction, not only will special work be involved 
wherever sidings appear along the side of the main line, and ex- 
pensive work done in slewing sidings to find room for the sup- 
port for the network, but also expensive alterations to existing 
wires, signal posts and boxes will probably be involved. In some 
cases it is impossible to find suitable positions for supports, 
and long spans excessively difficult to design would be required, 
and in the neighbourhoods of large towns, for instance, on the 
approaches to Manchester of the London & North-Western 
and Lancashire & Yorkshire Railways, it might even be neces- 
sary to expend large sums in the purchase of land. On the 
other hand, the work of laying a third rail involves no special 
work of any kind except a little bending of rail which can be 
done by the platelayers, and also some cable laying of a very 
simple description ; the obstacles to be encountered are easily 
and cheaply removable, the most serious costs involved being 
slight alterations to the runs of signal rodding, and no pro. 
vision need be made for subsequent widenings or extensions 
The erection of the overhead line also offers great, difficulties, 
and would in many cases have to be done entirely at night 


and on Sundays, adding to the cost already incurred by 
the extensive special work required. The large proportion 
of the mileage of the main-line railways of this country 
which lies in the neighbourhood of the larger towns is not 
realised by those not intimately connected with railways, 
and, as a corollary to this, neither is the unremunerative ex- 
penditure realised which would have to be incurred in providing 
electric equipment on the overhead system for long lengths of 
sidings and loops which are only in active use for a compara- 
tively small percentage of each day ; for it is to be presumed 
that any general electrification of a railway would include the 
operation of the goods trains, as otherwise not only would a 
remunerative night load on the generating station be lost, but 
the extra expense of maintaining both locomotives and elec- 
trical establishment would be incurred. 

Taking some definite figures, the electrification of a straight- 
forward piece «f main line on the third-rail system may be 
estimated at from £950 to £1,050 per mile of single track. 
According to figures given in Messrs. Stillwell and Putnam's 
recent Paper on the substitution of the electric motor for the 
steam locomotive, the cost per mile of single track on the 
overhead system, including bonding of rails, is 41, 180 per mile 
of single track; this is a figure based on American practice, 
and it may be taken that the figure would be 25 per cent. 
higher for the construction to conform to the more rigid re- 
quirements of this country—i.e., the cost per mile of single 
track would be £1,400 per mile, or roughly £800 per mile of 
double track more than on the third-rail system, and this 
on the assumption that no alterations to existing structures 
are involved. As the cost of transformers and feeders (as 
suming proper sectioning on the overhead system) would 
be the same on both systems, there would be a monetary sur- 
plus on the third-rail system sufficient to provide on open 
main line for about 300 kw. of rotary converter power per 
mile of double track, a quite sufficient allowance for straight- 
forward main line with a fairly dense traffic. For guch work 
the two systems are almost on an equal footing, but when the 
work in, and in the vicinity of, towns and the siding work 18 
considered, the cost per mile will remain the same, or ee 
less, for the third-rail system, but will be doubled or treble 
for overhead construction on account of the physical diffi 
culties already mentioned. It may be noted that in the TS 
of heavy third and fourth-rail construction, say, using an 80 lb. 
rail, the cost of the working conductor material is about 60 per 
cent. of the total cost of the track electrification ; but in n 
case of overhead high-tension construction the cost of n 
working conductor material is only about 15 per cent. of e 
total track cost: the third-rail construction, therefore, lends 
itself admirably to economy in first cost in dealing with ету 
and loops referred to above, as ће cost per mile can be ч 5 
reduced by using a lighter conductor where traffic is light, o 
where high momentary losses are permissible. tion 

The greatest difficulties, however, occur in M E 175 
The single-phase system (assuming equal efficiency 1n al ot is 
respects) is supposed to have two principal advantage ~ 
compared with a third-rail system. First, the working - 
ductor is inaccessible to the public and the staff, and, vel 
quently, safe; secondly, the high voltage that can be emp ы н 
makes it unnecessary to have any sub-stations in the cas A 
short lines, and in the case of long lines the Mp E 
be fairly widely spaced and do not require attendants p 
manently on duty. : 

The Arst named advantage—that of danger to the Amm 
and to the railway servants being avoided—is really Nace fof 
one ; the permanent way of a railway 1s never a safe P n 
the public, and the presence, or absence, of a third rai Кш 
them but little; as regards railway servants, practica d the 
accidents have occurred to them due to the presence 0 S: 
third rail, and all ordinary railway operations, such as 1 di : 
ing, &c., can be and are carried on without any unn : 
culty ; the protection of the third rail, even with anov ie u 
shoe, is easily and cheaply effected ; the шш шш nes 
rail and insulators is made but slightly more difficu pe Sen 
maintenance of the guarding is very inconsiderable. ed ri 
dent to the overhead conductor is much more 1 т 
with than an accident to a third rail. The most likely s 
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of accident on an overhead network will be defective insulators, 
broken wires or disturbances to supporting poles due to de- 
railed vehicles ; in either case the work of repair is likely to be 
tedious, involving at least the use of ladders and probably also 
lifting tackle. Such accidents may occur a mile or more from 
the nearest station where platelayers or other help may be ob- 
tained, and the fact that trains have been brought to a standatill 
in a block section by the accident and are blocking the section 
will necessitate tedious manual transport of the heavy repair 
material to the scene of the trouble. A damaged third-rail 
insulator, on the other hand, may melt completely without 
interfering with traffic, and any labourer can remove it if 
necessary by a blow of a hammer; an overturned third 
rail can be set in position by the skill of any platelayer 
and third-rail connecting cables have been cut out when 
defective without the slightest delay to traffic; in fact, by 
using a few boards to stand on, any work can be safely 
done on a live rail at any time. 

The second advantage claimed for the overhead high. 
voltage system—viz., the reduction in the number of sub- 
stations and in the cost of sub-station attendance—is a double- 
edged sword. 

On railways reliability of service is of prime importance 
and essential, and on a line of any magnitude any defect on a 
section must be promptly dealt with, and single-line working, 
if necessary, put into operation: cases also arise of failures of 
electrical apparatus on the cars, failures of insulators, &c., 
which make it necessary to section the overhead wires in such a 
way as to make it easy to cut the current off any section for 
either the up or the down road, and also to make it easy to 
operate the section switches by means of the comparatively 
unskilled station staff. The amount of sectioning desirable can 
be easily seen by an examination of the diagram published in 
The Electrician, Vol. LIII., p. 629, showing the section switches 
provided in connection with the third-rail system of the North- 
Eastern Railway at Newcastle. It is most difficult to design 
section switches suitable for unskilled operation for the high 
voltages of the type indicated above, but this problem can 
be fairly satisfactorily solved. Even supposing a really 
satisfactory solution is obtained, the maintenance of high- 
pressure section switches, whether of the horn air break 
or the oil break type, is not likely to be easily dealt with 
except by skilled men. On the other hand, the section 
switches on a third-rail system are of the simplest description, 
and require in practice infrequent inspection and no repairs, 
and are cheap to instal. A more difficult matter is to make 
provision for the prompt replacement of feeder circuit breakers, 
after temporary short circuits due to intermittent trolley 
faults or defective car apparatus, and also to provide for a not 
over-long section being left without current. This involves 
the sub-stations being fairly closely spaced and also continuous 
attendance, so that the second advantage claimed for the over- 
head high-voltage system disappears. 

The inspection and repairs of the overhead trolley line will 
also offer difficulties unknown on a tramway system. The 
block system of signalling, coupled with a frequent train ser- 
vice and the necessity of the inspection and repairs being done 
from something like a tower wagon propelled by either accu- 
mulators or a petrol engine, will preclude all inspection except 
at night, and probably on the busiest section of a line inspec- 
tion will only be possible on Sundays, the sections of the line 
most needing repairs and renewal being thus the least acces- 
sible ; iu addition to this the sections under examination will 
not be available for traffic and single line working will be 
necessitated. Here, again. the overhead high-voltage system 
compares most unfavourably with the third-rail system, as on 
the latter inspection and repairs can be carried out without 
any appreciable delay to traffic. A further point for considera- 
tion is the delay likely to occur intherepair and inspection gangs 
assuring themselves that the line is safe to work on. It is to 
be emphasised that reliability of service is of more importance 
to a railway than 2 or 3 per cent. of efficiency, or even 10 or 
15 per cent. initial cost. A break down of half a day on the 
Stubaithal Railway, or an American inter-urban system, is of 
far less importance than a delay of 10 minutes in, say, the 
London & Brighton service. The duration of interruption 


during the failure of an insulator on the high-tension overhead 
network at 8 a.m. on a foggy morning on a busy London 
suburban railway is not a matter that the consulting engineer 
thinks about very much, and he would probably be rather 
worried if pressed for a definite answer by a board of railway 
directors. 

The points touched on in this article present, of course, only 
some aspects of the subject, but the aspect from the operating 
point of view is one which merits more attention and discussion 
than it has hitherto attracted. 

To the railway companies of England generally it is a matter 
of congratulation that the London, Brighton & South Coast 
Railway have chosen such a crowded section of their line as 
they have done to experiment on with high-tension single-phase 
distribution to the trains, but whether it is a matter of con- 
gratulation to those who will have charge of the operation of 
the line is more open to doubt. 

Such difficulties as those outlined in the latter part of this 
article no doubt will be overcome—at a cost—but they seem 
to be difficulties graver and less easy of solution than those 
which present themselves to the designers of the pioneer third- 
rail systems. The larger difficulties of design touched on in 
the first portion of the article are bound in with the financial 
side of the problem, and it is to be feared that the financial 
problem is that which makes railway directors forbear from 
wasting time in even dreaming of main-line electrification. 
That the third-rail system will succeed best on suburban lines 
seems an almost foregone conclusion, and the probability is 
that in the present state of our knowledge, end taking into 
account the peculiar cireumstances and physical configuration 
of our English main lines, the third-rail systems will prove 
best for them also, should their electrification come to pass. 


REMOTE CONTROL HIGH-TENSION SWITOH GEAR 
OF THE L. C. C. GREENWICH POWER STATION.* 


BY F. WALKER. 


In this Paper Mr. Walker gives an account of the switch 
gear of the L.C.C. power station, where remote control is used 
to a large extent. We gave an illustrated description of this 
gear at the time when the station was put to work, but the 
additional details given by Mr. Walker in his Paper will be 
read with interest. 


Remote control switch gear for generating stations containing 
large units, generating extra high-tension current, is of very recent 
development in this country. Therefore, a full description of the 
switch gear installed in the new Greenwich generating station of 
the London County Council may be of interest to many engineers. 


Apparatus Controlled.—The principal apparatus for the control 
of which the switch gear at Greenwich is designed consists of 

Eight 3,500 kw. generators, four only being now installed. These give 
three-phase current, 350 amperes per phase, P.F. 0:9, 6,600 volts between 
phases, at 25 periods per second. The generators ате star-conuected, the 
centre point of the star being earthed. . 

Twenty-eight 6,600 volt feeders, to sub-stations outside generating 
station. 

Two 6,600 volt feeders, to sub-stations inside generating station. 

Two 6,600 volt feeders transformed to 220 volts, for operating induction 
motors driving station auxiliaries. 

Two 125 volt direct-current generators, each giving 1,500 amperes. 

One battery giving 550 volt or 125 volt supply. 

Four 500 kw. three-pbase induction motors, coupled to direct-current 
generators, each capable of giving 900 amperes, 550 volts for supplying 
local tramway service, 

General Arrangement of Switch Gear.—The switch gear is 
arianged on two galleries, which run parallel to the engine room, 
the centre line of the engine room being also the centre line of the 
galleries. Fig. 1 shows а section through the galleries, and also 
elevations of the apparatus arranged on the wall. The top gallery 
contains the extra high-tension 'bus bars and main switches, 
together with isolating plugs and spark-gaps.t 

On the lower gallery is a 46 panel low-tension board enclosed by 
a wall, which is of glazed brick and is 8ft. 6in. high. Within this 
enclosing wall are six 250 kw. transformers, which give a 220 volts 


* Abstract of a Paper read before Glasgow Local Bection of the Insti- 
tution of Electrical Engineers. (An account of this switch gear was given 
in The Electrician, March 16, 1906.) 

+ For description see Zhe Electrician, March 16, 1906. 
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former tank, to a main generator switch; from this switch it is led 
to a section switch. This controls a set of section 'bus bars which 
supply a group of four feeders. Each feeder is supplied through a 
maia switch and instrument transformer tank. Spark-gaps are con. 


three-phase supply for operating station auxiliaries, and also the 
low-tension switchboard panels controlling this. In front of this 
low-tension board is the control desk for operating the main extra 
high-tension switches, placed on the gallery above; also the instru- 
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ELEVATION OF GEAR ON WALL SEOTION THROUGH GALLERIES 


Fra. 1. 


ment board, which contains the indicating instruments in connection 
with the circuits controlled from the desk. To the right is the sub- 
station low-tension and extra high-tension apparatus, together with 


nected to each feeder cable for discharging any excess pressure that 
may occur. Main ’bus bars are provided in two parts, which can be 
interconnected by means of a switch. The normal method of run- 
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Fra. 2. 
their enclosing wall. The relative positions of the control desk and 
strument board are shown on Fig. 2. 


5 Fig 3. shows the general scheme of extra high. tension connections. 
he current is led from each generator, through its instrument trans 


ning will be to have one or more generators feeding the ws bus 
bars, which will be interconnected, and to which all the feeders ^ 
be connected in parallel. By withdrawing the isolating P p ated 
necting it to the main 'bus bars, any generator may be 
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therefrom, and remain conneoted only to one set of section 'bus 
bars supplying four feeders. As shown on the drawing, adequate 
provision is made for the effectual isolation of any piece of appa- 
ratus for cleaning, adjustment, or for any other purpose. The 
scheme, generally, is simple and systematic. The switches are 
arranged with respect to the 'bus bars so that the minimum length 
of connecting cable is required ; and the apparatus is so subdivided 
and arranged that in case of a breakdown the damage will be con- 


fined to a small area, and cannot possibly spread and cripple the ! 


whole gear. The arrangement of switches is such that the cables 
interconnecting the various switch structures and also the main 
generator and feeder cables run in the most simple and direct 
manner pose to the chases provided for them in the face of the 
wall without any crossing of each other. 


Remote Control.—There are 49 switches arranged on the top 
gallery, which is approximately 120 ft. long by 30 ft. broad. The 
operation of so many big switches, taking up so much space, without 
some concentration of controlling gear is practically impossible 
Mechanical direct operation would involve a fearsome and possibly 
dangerous complication of levers, links, &c. The effort required to 
work these switches by hand may be estimated from the fact that a 
lever provided for this purpose and for direct attachment to the 
switch is approximately 4 ft. 6 in. long. Electrical control is accom- 


To L. T. Bus Bars for supplying Station Auxilaries 
LJ Lu 


tor Generator 


plished by the very easy motion of a 3in. handle through 60 deg. 
This insures rapid closing and opening with absolute certainty and 
decision, and the smart response which is necessary when syn- 
chronising. The action is a very simple one for the operator to 
perform, leaving his attention free to observe the instruments. The 
E.M.F. of the current used for control purposes is 125 volts, and 
this is obtained from a battery. The switch-gear control is thus in- 
dependent of any machinery breakdown. Only low-tension current 
is brought to the control desk. Consequently, in ease of accident 
to the extra high-tension gear, the operator is not liable to get con- 
fused, and can disconnect the defective parts without danger. The 
entire separation of low-tension from the extra high-tension circuits 
enables the latter to be properly arranged in fireproof structures. 


Main Oil-break Switches.—The main oil-break high tension 
switches are of the Westinghouse oil type.* 

Apparatus Mounted on Wall.—Commencing at the lower gallery 
floor level, there is, first, a trifurcating box for every generator 
cable or outgoing feeder cable; from these boxes the tails are led 
through porcelain bushings to isolating plugs. "These isolating 
plugs are mounted on white enamelled slate bases and in 
separate cells. The cells are made by sliding vertical enamelled 
slate barriers into grooved horizontal top and bottom slabs of 
enamelled slate. Metal beadings run along the front edges of the 


* A description was given in T'he Electrician, March 16, 1906, p. 879. 
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horizontal slabs. Fitted to the beadings аге locks, which fasten 
doors of expanded metal. Hard wood tongs are provided for with. 
drawing the isolating plugs. Above the isolating plugs, steel 
channel frames are built into the wall. These are protected above 
and below by slate slabs, and carry the tanks containing the instru- 
ment transformers. The tails from each transformer tank are led 
to a trifurcating box, from which a three-core lead-covered cable is 
топо the cable box adjacent to the switch. From the isolating plugs 
in the feeder circuits cables are led through porcelain tubes to the 
spark-gaps on the top gallery. The spark-gaps are arranged with 
о slate barriers between each phase, and hare expanded metal 
oors. 

Along the top of the spark-gap barriers runs an earthing bar, to 
which all the spark-gaps are connected. All framework of switches, 
switchboards, transformer tanks, expaaded metal doors, &c., is 
earthed to this common bar, thus guarding against shock The 
bar, in its turn, is connected by three separate leads to the main 
condensing water pipes. 

Isolating Plugs.—'The isolating plugs are shown in Fig. 1. The 
plug is a copper forging, having ebonite moulding on as shown. 
The contacts are of ample size, and are mounted on porcelain 
insulators. Each lower contact has a loose guide-pin running 
through its two blades; V-shaped recesses are made in each end of 
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the plugs, so that, whatever way the plug is taken up for insertion, 
the guide-pin can be readily found and the plug pushed properly home. 

Instrument Transformer Tanks.—These are shown in Fig. 4. 
Each tank contains three series and two shunt transformers, 
together with three high-tension fuses for the latter. These trans- 
formers all stand in oil. From their secondary terminals two three-core 
cables are taken through steel conduit to the control desk and instru- 
ment board. By this means all high-tension current is kept away 
from the control desk. The transformers are all fixed to а cast-iron 
frame, which can be readily withdrawn from the tank. The entire 
tank can very easily bedisconnected and entirely removed or replaced. 

Spark gaps.—The general arrangement is shown in Fig. 1, and 
Fig. 5 gives an explanatory diagram. The gaps are made up of 
milled or knurled cylinders of non-arcing metal, placed side by side 
and separated by air-gaps. They are he din position by porcelain 
pieces. The operation of the apparatus is as follows: — 

If the potential in the cable rises sufficiently high, the series gaps 
will be sparked across. If the discharge be sufficiently high it will 
then meet opposition in the shunt resistance, and pass over the 
shunted gaps to earth through the series resistance. The arc, which 
tends to follow the discharge, is then withdrawn from the shunted 
gaps by the shunt resistance, and is suppressed by the series gaps 
aided by both resistances. | ‚ 

Extra High- tension Switch Structures.—Fig. 6 shows in detail 
one of the extra high-tension switch structures on the top gallery. 
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Wherever single-core rubber insulated cables are used for con- 
necting between one extra high-tension switch structure and another, 
these cables are run in porcelain insulators supported in glazed 
earthenware ducts. 

Control Desk.—Fig. 2 shows the relative position of the control 
desk and instrument board. It will be seen that the operator faces 
the engine, room The instrument board being fixed in front of and 
higher than the control desk, the operator can read his instruments, 
operate his switches, and see what is going on in the engine room 
without turning round. All the controlling switches, measuring and 
indicating instruments, &c., as well as automatic safety devices, are 
grouped on these two boards. The desk is approximately 60 ft. 
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long. The panels are of white marble, fixed to a frame made up of 
wrought-iron base, vertical castings and top wrought-iron tie straps. 
No current used about the desk or instrument board has higher 
voltage than 290. None of the metal work outside the desk is alive, 
so that it is impossible for the operator to get any shock. "There are 
eight panels each controlling one generator, 16 panels each con- 
trolling two feeders, and four panels each controlling two sectional 
groups of four feeders. Each generator panel has one, and each 
section and feeder panel two small controlling switches, together 


THE ELECTRICIAN, MARCH 29, 1907. 


Fic, 4.—Instrument TRANSFORMER TANK, 


sockets being spaced equally. This arrangement makes it impossible 
to short-circuit two machines through the synchronising bus bars, 

A handwheel is provided for operating the resistance in the 
generator field circuit, with an indicator having 60 divisions. 

Through the centre of the control desk, one of the main roof 
stanchions passes, and around this a frame has been built for panels, 
on which switches and fuses are placed, controlling the 125 volt 
direct-current supply to the control desk for operating the main 
extra high-tension switches; also fuses for the signalling circuits, 
and a control switch to operate the extra high-tension switch inter. 
connecting the main bus bars. A glass-fronted cover is placed over 
this controller to guard against improper use. 


Cable 


1 Plug 
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The instruments provided for each feeder circuit are: Power- 
factor meter, indicating wattmeter and alternating-current ammeter 
on instrument board; and integrating wattmeter with overload, 
inverse time element, relay for tripping the main switch on the 
control desk. Each generator circuit has on the instrument board 
power-factor meter, indicating wattmeter, alternating-current am- 
meter and direct-current ammeter, and on the control desk in. 
tegrating wattmeter and reverse current relay for tripping the 
main switch. 
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Fia. 6.—E.H.T.—FEEDER STRUCTURE. 


with their red and green indicating lamps, as used with the main 
switches. Each generator panel has also the following apparatus, 
viz., а switch which operates the engine governors, a bell push to 
operate a signal bell, another bell-push having a thin glass cover 
which must be smashed before the push can be operated, and then 
an electromagnetic device can be actuated which stops the engine ; 
also three sockets for synchronising. Two plugs only are provided 
for the entire desk, these having prongs at different distances, the 


НЕКЕ nising 
Synchronising Arrangements.—Fig. 7 shows the Sy eis 
arrangements for four out of the eight generators. E voltmeters 
bus ‘bars are run in the control desk, and to these t h distances 
are connected as shown. It should be noted rare unequ 
from the centre to the outer synchronising plug soc ^ provided: by 
As previously mentioned, two unequal plugs only are p connected to 
means of the long plug the running machine er the general! 
voltmeter “ V,"; then by means of the short plug, 
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being run up for paralleling can be connected to voltmeter " V.,“ 
and when the two machines are running at the same voltage, the 
synchroscope switches will be closed. If the machines are not in 
synchronism the synchroscope pointer will rotate to right or to left, 
according as the incoming шой is faster or slower in speed. 


Cable Chases and Cable Runs.—A very important matter in the 
lay-out of stations for electrical plant is the arrangement of cable 
runs. Frequent trouble has been experienced from fires, due to 
their being crowded gg ina trench. At Greenwich the face of 
the wall adjacent to the switchboard galleries is built throughout 
their entire length with chases 43 in. wide by 43 in. deep. At 
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suitable intervals of height iron bricks are built into the wall. 
These bricks have V guides projecting into the chases to receive the 
cable clips. They are also tapped to receive set screws for clamping 
the steal areas bars which hold the clips in position. The clips are 
either of cast iron or porcelain. The gallery floors end 12in. from 
the face of the wall, leaving a space for the cables to pass through. 
Beneath the engine-room floor level cable ladders are erected. 
These are composed of steel Z bars, 4 in. by 8in, by 1 5 by $in., 
each about 15 ft. long and supported at the ends only. These Z bars 
are spaced about 8 ft. 6 in. apart, and at intervals not exceeding 4 ft. 


Fic. 8.—SPICIAL CABLE Box. 


cross-bars of 4 in. by 4 in. by fe angle are placed. To these angle 
bars hard wood or porcelain clips are bolted as required. 

Where the cables leave the ladders to cross underneath the engine- 
room floor suspension clips are used. 

Fig. 8 shows a special bent cable box, the function of which will 
be clearly seen by a reference to Fig. 1. The tails from the main 
oil switches enter these boxes within the 6in. space between the 
false and real floor, whilst the special shape of the box allows the 
main three-core cable toissue below the underside of the floor. 


———— a арнар АНЬ 


Composite Brush for Electrica) Machinery.—A method of 
making high-conductivity brushes in a U.S.A. patent issued 
to Messrs. Viortel and Egly. A mixture of 75 parts of copper, 
20 parts of tin and 5 parts of zinc in powdered form is 
thoronghly intermingled with 10 per cent of graphite: it is 
then kneaded with water, pressed in moulds and heated to 
about 600°C. in an hydrogenous atmosphere until softening 
and alloying of the metallic powders take place. 


ELECTRIC POWER SUPPLY IN LONDON.—YII. 
BY R. L. PEARSON. 
WEST Ham CORPORATION. 


(Continued from page 885.) 


Two motor generators were installed in October, 1906, and 
are of 500 kw. capacity. Each consists of a continuous-current 
machine coupled directly to a two-phase alternator, either 
machine being capable of running as a motor or generator. 
Thus, with the turbine running on load during the daytime, 
the alternator can be run as a motor to drive the direct.current 
machine as a dynamo and supply power for the trams, hence 
making it possible to shut down some of the traction sets. 
This operation is reversed in the evening when the alternating- 
current load is high, and too much for the turbine; then the 
direct-current side of the set is run as a motor from the traction 
sets, and the alternating-current side supplies two-phase cur- 
rent to the alternating-current mains assisting the alternating- 
current plant. By this means the turbine can always be kept 
practically fully loaded, which, of course, means that it is 
working under the most economical conditions. 

The condensing plant originally consisted of Allen’s con- 
densing sets, each being made up of a surface condenser, 
ee air and auxiliary pumps, all pumps being electrically 

riven, 

Transformers have been bought from the Brush Co., 
Ferranti Limited, British Thomson-Houston Co., British 
Electric Transformer Co., and the British Westinghouse Co. 
the contract this year being held by the British Westing- 
house Co. and the B.T.-H. Co. Altogether the total capacity 
of transformers installed amounts to 5,040 kw. 

Quite recently a two-phase supply has been started for 
power purposes and this is available over a large proportion of 
Custom House, Canning Town and Stratford, the existing 
single-phase feeders being used for giving this supply with 
very little alteration. The power connections have doubled 
annually during the past three years and will amount to over 
3,000 H.P. for the year ending March, 1907. 

Work has recently been completed for giving a two-phase 
supply to Silvertown, which is probably the richest district for 
power in London. Three-inch earthenware pipes are laid from 
the generating station at Canning Town along Victoria Dock- 
road and Connaught-road to the syphon which runs under the 
Cutting between the Royal Albert and Victoria Docks and 
from the south side of the Cutting to Silvertown and along 
North Woolwich-road. For crossing the Dock itself cables 
were run in the sewer syphon. Arrangements for about 
1,000kw. of power have already been made with large power 
users, including J. Knight (Ltd.), Tate & Son (Ltd.), T. W. 
Wood, and others. The requirements of {һе е consumers, 
owing to high load factor, will amount to between 3 and 
4 million units per annum, and negotiations are being carried 
on for a still greater amount. 

Two-phase twin-concentric extra-high-tension cables capable 
of carrying about 2,000 H.P. have been pulled into these pipes. 
The pressure atthe generating station atthe alternator terminals 
is 2,000 volts; this is raised through step-up transformers each 
of 500 kw. capacity to 6,600 volts and the current will be 
delivered at this pressure to the various consumers in Silver- 
town where the pressure is reduced to 200 volts for power and 
lighting. Substations will be equipped with transformers 
controlled by automatic oil-break switches for two-phase dis- 
tribution. here will be practically no street low-tension 
mains, all the consumers being large ones. 

During the past two years practically the whole of the arc 
lighting in the borough has been remodelled, groups of 
alternating-current lamps being replaced by groups of direct- 
current lamps run from the 500 volt mains. West Ham was 
probably the first undertaking in England to run bare overhead 
conductors on the back of the tramway columns for feeding 
series of 10 lamps at 500 volts direct current. There are also 
three long series of lamps worked from Ferranti rectifiers. 
The total number of arc lamps in the Borough is 380, and the 
total length of cable run is 123 miles, 
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The original alternating-current switchboard was manufac- phase, and automatic overload transformer coils with inverse 


tured by “Messrs. Ferr: anti, and was of their high-tension | time-limit gear. 
cellular type, with three bus bars, 12 800- -ampere machine | switch gear. 

In connection with the new board are three single-phase 
These have a primary voltage of 2,000 


panels and 20 150-ampere feeder panels. This switchboard, 


though originally a single-phase board, was, on the commence- | step- up transformers. 


ment of the two- 
phase supply, split 
up, a spare bar 
being used for the 
second phase, and 
it is now working 
in conjunction 
with the modern 
remote - control 
switchboard re- 
cently erected by 
the British Thom- 
son-Houston Co. 
This latter board 
is of the cellular 
type, the switch 
gear being  en- 
closed in cells of 
moulded stone 
situated at a dis- 
tance from the 
operating levers 
and controlled 
therefrom by 
cranks and rods. 
The hand levers, 
instruments, met- 


Fig. 28 is a Benet view showing the B. T. H. 


and a secondary 
voltage of 6,600. 
They: are provided 
on the pri 

side with is. Ч 
gle-pole oil break 
switches, fitted 
with an automatio 
tripping  devieé, 
so arranged that 
both switches will 
open only on à 
breakdown of the 
transformer. One 
of the three trans- 
formers is con- 
trolled on both 
high-tension and 
extra high. tension 
sides by two sin- 
gle-pole switches 
interlocked, ^86 
that it can be 
put on either 
phase. The 
6,600 volt feeders 
are controlled 


ers, &c., are Fic. 23.—B. T.-H. SWITCHBOARD PILLARS, by single - pole 
mounted on cast- switches with 
iron pedestals, arranged along the switchboard gallery in front of | over-load time-limit release. Isolation switches are provided 
the Ferranti switch gear, and spaced so as not to interfere | between the 'bus bars and switches, and all instruments are 
with the view of the engine room from the switchboard. The worked by low-tension currents supplied from instrument 
two-phase generators connected to these switches are each | transformers. 
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e B.T.-H. Co. 


controlled by two independent single-pole switches, one on The traction switchboard was also built by th Loro of which 


each phase, with automatic reverse-current relays. "The 'bus | It consists of five 1,000 ampere generator panels, 
bars on this board are connected to the Ferranti bars through | are for motor generators, fitted with maximum Sud 
inter-connector panels by single-pole switches, one to each | current circuit breakers, wattmeters, switches, instru ! 
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The accompanying diagram of load curves (Fig. 24) shows the | was feared we would have to remove from Stratford. Fortunately, how. 
nature of the normal load. It will be observed that the maxi- | er, we were able to secure some premises adjoining. . . . We were 


still more fortunate when the West Ham Corporation offered electric 
mum load for 1907 was 2,250 kw., for Tono it was 1,640 kw., for power at 1d, per unit, which we immediately availed ourselves of, putting 


down an 80 н.р. motor to drive two additional mills, 
having rolls 4 ft. long and 16in. in diameter. This 
motor is the largest running in We:t Ham and up 
to a few months ago was one of the largest single- 
phase motors in London (it is now supplied with 
two-phase current), The Company's engineer and 
manager was nervous as to the advisability of putting 
down motors owing to the extraordinary variable 
load that is met with in running the mille, but is 
pleased to say they have given every satisfaction 
both from an economical point of view and the amount 
of work done. 


Figs. 29 and 30 are illustrations of motor 
driving at the Dexine Co.'s works. 

At Messrs. Morris & Bolton's works, as is 
the usual practice, a special sub-station has 
been put down. This is supplied by two 
B. I. W. 2,000 volt concentric feeders, in which 
are inserted Ferranti vertical type oil fuses. 
These feeders are then connected to the 
primaries of two 50kw. oil-cooled trans- 
formers by the British Electric Transformer 
Co., one transformer being in each phase. 
The secondaries are connected by lead-covered 
concentric cables to the two low-tension bus 
bars, whence lead-covered cables are run into 
the factory. The motors were all manu- 
factured by the General Electric Co., and 
consist of three of 25H.P. each and one of 
15 н.р. These machines have displaced gas 
engines, and it is found that a much steadier 
drive results. This point is of considerable 
importance in connection with the ink-grinding 

Fic 27.—Mernop cr Ётхтхо Motor Іх Messrs. Morris & BoLrox's FACTORY. process. Moreover, the mills are driven at 

at a higher speed, which results in increasing 
1905 1,670 kw., for 1904 1,650 kw., and that from 1904 to | the output. The motors are fixed on roof girders and drive 
1906 there was practically no alteration in the load. The by means of belts, as shown in Figs. 27 and 28. An inter- 
power load has gone up from 
300 kw. in 1906 to 1,080 kw., 
and even the dinner-hour drop 
between 1 and 2 p.m. is nearly 
double the maximum load for 
1906 in the middle of the morn- 1 


ing. It is obvious that the dinner- Ts Maes м 
hour drop is not greater because = — 
ab : p- P XI 


of the diversity factor of the dinner - ee 

hour. Curves of daily output are 

shown in Figs. 25 and 26. In these \ 

diagrams the good effect of recent y Lm "I —HI TII T 
canvassing is clear ly evident. w , 4 


Regarding the growth of the 
power load it may “be noted that 
no less than 1,200 n.r. have been 
connected to the mains since March 
31, 1906. Among the largest con- 


sumers in the borough are— 
H.P. 


The Thames Ironworks ...... 400 
Messrs. Slater & Palmer (print- 
ing ink manufacturers) .... 230 
Messrs. Goodacre & Sons (mat 
inakerü), 22i er ber yx 2E 120 


The Lamson Paragon Supply Co. 100 
Messrs, Morris & Bolton (print- 


ing ink manufacturers). 90 
The Dexine Packing Co. ...... 85 
The Hart Accumulator Co..... 80 


The following is an extract from 
a letter sent by the Dexine Packing 
Co. to the electricity department : 


In the latter part of 1896 an exten- 


sive plant, consisting of steam engines А . :»hH 
and boilers, rolling mills, washing mills, vulcanising presses and | esting feature is the employment of inverted arcs for lighting 


pans, was laid down in Abbey-lane, Stratford, and covered some Ẹ acre of purposes. It is found that this form of 1 aai is the most 
ground adjoining the L.C.Ü. pumping station. In 1905, owing to in- nts of ink with great accuracy. 
creasing Fange it was un! necessary to seek new premises, and it suitable for matching delicate ti 5 


Мотов DRIVE. 


Fic. 28,—Messrs. Morris & BoLrox's PRINTING INK MILLS, SHOWING 
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Another кал installation is that at the Hart Accumu- | for supplying a few small consumers in the immediate neigh- 
s, which is supplied from a sub station similar | bourhood. 


lator Co.’s wor 


to that described above. Here thetwo-phase 200 volt current | West Ham is peculiarly fortunate in being without the 
is led to the company’s own motor generators, where it is trans- | jurisdiction of the London County Council This has un 
formed into continuous current at 110-150 volts. There are doubtedly had much to do with the rapid development of the 


Ета. 29.— TRE DEINE Packinac Company's MoronR-.pnivEN ҢоввЕВ ROLLS. 


two motor-generators—one of 36 kw. and опе of 20 kw. All 
the energy is used for forming accumulator plates, and the 


power load. For instance, the absurd and irritat. 
mg building regulations of the Council do not 
apply in West Ham, and instances have occurred 
of manufacturers removing their works to West 
Ham on tbat account. Naturally, therefore, the 
borough is placed in an advantageous position as 
compared with its neighbours, and is the better 
able to develop its resources. It is perbaps 
hardly necessary to add that West Ham is pro- 
foundly thankful for being exempt from the pro 
tection of the London County Council and is 
determined to resist every effort at coercion. 

It is interesting to note that though the load and 
output curves show a greatly increased business 
for January and February, 1907, this desirable 
result was not obtained until quite seven months 
after the campaign of pushing and advertising 
commenced (March, 1906). In October and 
November the output began to increase. This 
shows that pushing does not by any means bring 
its results at once, and may appear disappointing 
at first. 

In the case of West Ham the increase of 
output has come too late to have any effec 
financially on the current year, and the revenue 
is only expected to balance expenditure. Had 
the increase commenced only two months earlier 
very substantial results would have been ob- 
tained; as it is the next financial year will get 
the benefit. 

(To be continued.) 


„8 


load factor is as high as 85 per cent. It is not surprising, | THE ANALYSIS OF THE MAGNETIC LEAKAGES IN 


therefore, that the price charged per unit is well under 1d. 
The Hart Company's works provide another instance of the 
displacement of *' suction " gas plant, and the installation, in its 


INDUCTION MOTORS.* 


BY A. BAKER AND J. T. IRWIN. 


place, of electric motors. Н There is still aconsiderable amount of uncertainty as to the 
Another firm of printer's ink manufacturers, Messrs. Slater | proper value to be assigned to the leakage factor in the design 


Fic. 
30.—Moron Drive IN THE DEXMR PACKING Couraxx's SHo»s, 


& Palmer, have resorted to electric drivin i i i 
х er, g. Their factory | speak of it as a motor having a stator and rotor, 30 
is pies from a transformer chamber containing four 100 kw. confuse the subjeot by the introduction of the terms primary inl 


B.E.T. transformers and similar gear to the other sub-stations 


* Abstract of an original communication accepted 


of induction motors, even taking into com 
sideration Dr. Behn-Eschenburg’s valuable Paper. 
The experiments herein described were under. 
taken with a view to check the results arrived 
at by Dr. Behn-Eschenburg by entirely different 
methods, and, if possible, to arrive at new 
methods of separating out the various components 
which go to make up the leakage factor. 


Description of Erperimental Apparatus.—In the 
ordinary induction motor it is impossible to vary 
the air-gap without altering the openings of the 
slots, and, of course, altering the magnetic leakage 
conditions. In order to overcome this difficulty in 
the present case the experimental motor or. ket 
former was made with the tips of the teeth in bot 
stator and rotor in one plane —1. e., 88 if a two- 
pole motor were developed out flat. The ane 
was made and adjusted by projections at the " s 
of one set of stampings butting against the s 
surfaces of the other set as shown in Fig. l. ae 
filing these projections any desired air gap ОП Ы 
1.5 mm. could be obtained (a greater air-gap 00 
be obtained by inserting а distance-piece 0 ii 
non-condueting material) In order to wg 
the leakage that takes place across the slots, 5 
windings in both the stator and the qun ntl 
arranged in two portions—i.e. the con i ted 
in the bottom half of the slot were 108 Ў 
from those in Ње half of the slot jud m 
air.gap, the terminals of each set of Mis ii 
being brought out to separate terminals. Altnoug 


the apparatus is really a transformer, Ta " 


by the Council of the 


on the network. This sub-station, however, is also employed | Institution of Electrical Engineers for publication in the Proceedings. 


= 
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secondary circuits, especially as in some of the tests each winding 
in turn is used as the primary. The motor was designed for 
three-phase working, and the number of pole pitches was two, 
so as to make the reluctance of the cirouit practically inde. 
pendent of the reluctance of the two supporting pieces. The motor 
was excited from a rotary converter, which gives practically a sine 
wave of E.M.F. The direct-current side was supplied at 200 volts, 
and the voltage on the alternating-current side between the three- 
phase slip rings was about 192. It is known that the leakage factor 
varies with the shape of the wave of E.M.F., and it was therefore 
necessary to carry out the tests under properly specified conditions. 
The symbols used are the same as those used in Dr. Behn-Eschen- 

burg’s Paper, and the more N are here given :— 

E: = E. M. F. per phase per pole. 

ѓ = frequency. 

ô =air-gap in centimetres. 

b =axial length of core-body in centimetres. 

T =pole pitch. 

x =mean width of opening of slots in centimetres. 

п = number of conductors per phase. 

п, =number of conductors per slot. 

N =the mean of the number of primary and secondary slots per pole 


pitch. 

B =maximum density in lines per square centimetre in the air-gap. 

$ =main flux. 

Фі, фло, = leakage flux, slot flux, &. 

D,=depth of slot. 

W. = width of slot. 

C, = magnetising current. 

C, = full load current. 

c = leakage factor. 

The ends of ali the phases were taken toa common terminal board 

screwed on to the end plates, the wires being led in through holes at 
the top and the bottom of the board and fixed inside. It is evident 


Non 


Each plate · os thick. 


All dimensions ип centimetres. 


that in winding a three-phase motor developed out flat as described 
the windings will not be symmetrical with regard to each other, and 
that the wires forming the end connections of the three phases must 
cross one another in the centre, and hence a good deal of overlapping 
necessarily occurs. "The end connections of the central phase were 
turned well back on the end plates in order that the last phase 
wound might not have to project too far. This arrangement, of 
course, had the disadvantage that the lengths of wire for the three 
phases were different, and, of course, the self-induction of each phase 
was slightly different, and the mutual induction between the end 
connection of the phases varied considerably owing to the arrange- 
ment of the end connections. Great care was taken to get the air- 
gap uniform over the whole surface. There was never a greater 
variation in different parts of the gap than 0:05 mm., the mean of 
eight readings always being taken. 
When delta-connected and with a voltage of 122 across the mains 
the maximum induction in the air-gap was as follows :— 
Frequency .......... 830 еы 40 50 
Maximum induction .. 7,900 .... 5,900 .... 4.750 
Constants of the Motor when Completed. 


Stator. Rotor. 
Ро1ериеһев.......................... 2 2 
Slots per pole pitch per phase .......... 4 5 
Conductors per slot ..... 3 e.s... 16 12 
Conductors per pole per phase 64 60 
Width of slot in centimetres .......... 1:10 0:90 
Depth of slot in centimetres............ 8:00 2:70 
Opening of slot in centimetres.......... 0-20 0:15 
Width of tooth in centimetres .......... 0:56 0:42 
Thickness of iron above slot............ 6:85 7:30 
Mean resistance per phase ............ 0:09 0-08 
Air.gap in centimetres (to commence) .. 0:1397 
Pole pitch in centimetres .............. 20 
Breadth axially in centimetres ........ 16 
Width of end contact surfaces.......... 7 


Theoretical Constderations.—In the first place it was thought 
that the leakage across the slots might be an appreciable factor, and 
if this turned out to be the case then there would have to be a 
further term added to Dr. Behn-Eschenburg’s formula— 


3 è 66 
„NTX үлтү 


This would increase the theoretical value obtained by its use, for 
it will be observed by reference to his Paper* that the values given 
by the three existing factors were practically always too low, the 
average discrepancy for 88 motors experimented on being as much 
as 28:4 per cent. Again, in the above formula, the winding or zigzag 
coefficient also seems too low, for in its determination the mean 
value was assumed to be one half the maximum. Dr. Behn Eschen- 
burg himself drew attention to this fact, and Mr. Hobart thought 
that in some cases, as the minimum was never zero, this winding 
coefficient ought to be doubled, making it 6/N*. 

In what follows it will be shown that the best value is about 4/8 of 
Dr. Behn-Eschenburg's co-efficient, making it 4/N?. 

Slot Leakage.—The conductors can be assumed, especially in low- 
tension machines of small output, to be equally distributed along the 
depth of the slot. In this case we have the M.M.F. across the slot 
varying directly as the distance from the bottom of the slot, and as 
the reluctance is practically that of the slot itself, the flux density 
varies from zero at the bottom to a maximum at the tip of the slot. 
Let п, number of conductors per slot, N= number of slots per pole 
pitch, G. slot=total leakage across slot. 

The total E.M.F. generated by the leakage flux in one slot 

=44.f.n G. 23. 10 $. 

To confirm this experimentally, the winding in the slots was 
arranged in two halves as mentioned above, and the only way to 
measure the slot leakage was by observing the difference in voltage 
across the two halves when the same alternating current is sent 
through the two in series. The E.M.F. generated by the flux that 
cuts the half nearer the air-gap 


447. . 4 b. 10-, 


The E. M. F. generated by the flux cutting the half at the bottom 
of the slot 


22 4 Ns 86, -8 4* п, "n „ 

44. F. 4 10 t 47.43 4 1 
1105 

24 4 . 1191 8. 

44] д 12 10 


The difference of voltage between the two halves which can be 
observed experimentally 
= Epottom — Etop = 247 210", | 
which is seen to be 8 of the total voltage generated by the slot leakage. 
This was tested by experiment and the difference in voltage 
between top and bottom was found to be 0'9 as against 0°88 volts 
as calculated in this manner. 
The maximum M.M.F. due to & magnetising current, C,, in the 
windings «C, 2. тт, Е 
Co 2. An. 
Emu 
C0 V2 . 47n,,, b 
W; E 


Maximum density — 


Total flux per slot =4 
Total E.M.F. ieakage per slot 
ahd f. "| j 5 Dj 1107s 


D, 
V C,b10-*. 
In a three-phase machine total E.M.F. leakage per pole-pitch 
D. AN 
2G. W. Oo 3010 *. . . 0 * б (1) 
The total E.M.F. generated per phase in а three phase motor per 
pole-pitch _ 
2299, $.T.f. v. b 1075 
B= У 200 х . 47, 
86 
E. M. F. - 222 (5) . f . nbl E A гыту. 


The ratio of the E.M.F. due to slot leakage to that due to main flux 
=9 Dé _ 3-6 D. 
T. W. T. W.. N 


where ё is the equivalent air - gap. 
E slot leakage. I — M neglecting the otherleakages in L, 


Since -— E 0 тее 
E slot leakage Dé. „ . @ 
a Race ^ t (2) 


where n= portion of total leakage coefficient due to leakage of lines 
across the slot. 


а Magnetic Dispersion in Induction Motors, The Electrician, Vol. LII., 


pp. 525 at seq. 
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Where the voltage is high and the output of the machine small, 
the conductors, owing to the high slot insulation, instead of being 
uniformly distributed along the depth of the slot, will more nearly 
approach the case of a bunch of conductors concentrated at the 
middle of the slot. In this case it can be easily shown that 


0412310 oe 


WN | 
In the case of one conductor per slot it may be taken that 
Ou =: 8-6 _ Dj | h *. 
s W. . N. T' ' 


Zigzag Leakage or Winding Coefficient —It is very difficult to 
obtain B expression mathematically for the zigzag leaka,e. It has 
so far been determined by observations on motors differing in certain 
particulars. Dr. Behn-Éschenburg obtained an expression for it by 
observing the variation of the leakage factor, (a) when the number 
of poles on the same motor was varied; (b) when the number of 
slots per pole pitch was varied, all other dimensions remaining the 
same. 

It is very easy to see, however, what the rati» of the average to 
the maximum zigzag will be by considering one tooth, say, in the 
rotor bridging a slot in the stator, and assuming the rotor and 
stator to have the same number of teeth. Let w be the width ofa 
tooth. Then, when the rotor tooth is opposite the stator slot, the 

eakage flux — 


1 a 

aa a ле 
m w 
22 

Now suppose the rotor tooth to move a distance , leakage flux 
2— 472 | 
EI pe a 

* 
2 ＋ 2 


The ratio average to maximum zigzag, 6 x$ = $, so that in this 


simple case, where we assume that the openings in the rotor and 

tator slots are small compared with the width of the tooth, the 
ratio is two to three, and not one to two, as assumed by Dr. Behn- 
Eschenburg. 

The ratio of 3 to } is 4/8, so one has to replace the 8/№ in Dr. 
Behn-Eschenburg's formula by 4/N?. 

If the above theoretical considerations are confirmed by experi- 
ment, then the value of the leakage coefficient could be given by the 
formula— | 
_4 ô |68, 7.25. D, 

N? X. N. T b T. N. W,. 

Taking the machine described at the beginning of this Paper, with 

an air-gap of 0.14 em. and a frequency of 60, when coupled up in 


delta with a voltage of 120 between the mains, the mean leakage 
factor for the three phases was 0:0477. 


А NALYSIS OF LEAKAGES AT AN AIR GAP OF 1'14 MM., FREQUENCY 44. 
е THREE-PHASE STAR CONNECTED. 


Experimental Determination of Zigzag Leakage.—A coil of fine 
wire was wound of the same width as one of the coils of the rotor, 
and having the same number of turns—viz., 60. It was arranged 
so that its end connections occupied the same relative position, and 
its coils had the same distribution of conductors as those of one of 
the stator coils. 

Phase 3 was chosen as its end connections came out straight in 
both stator and rotor. The rotor was excited three phases and the 
stator removed, the search coil being placed over phase 3 of the 
rotor, with the coil resting just over the gaps in the slots and the 
end connections occupying the same position as would the end con- 
nections of the phase 3 of the stator. Resistances were placed in 
each branch to vary the current and keep it within reasonable 


g 


Frequency 60, 
77. с 


Angle coil is 


bent back. Current 17 amperes. | Current 11 amperes, 
77.7. = Сы ы 
P.D. of No. 3 phase. P. D. test сої: P. D. No. 3. P. D. coil. 
0° 25:3 19:90 15:9 | 12:30 
50° 25:8 1680 ^ 159 10-15 
60° 25:3 1460 15.9 8:35 
90 258 13:25 15:9 7:55 


The mean difference in voltage between the phase windin 
No. 8 and the test coil when it comes out straight ів 0:892 of a vol; 
per ampere, and this is due to slot leakage, peripheral leak. 
age and leakage due to the end connections. Now, when excited 
star, with an air-gap of 1:14 mm. at a frequency 44, it was found 
that the leakage coefficient was 0:045 and the magaetising current 
was 4 amperes for phase winding No. 3 for rotor when pressure 
across the phase winding was 77°6 volts. At this frequency and 
current the voltage difference between the search coil and the 


phase winding would be 0'822 x 4 x 60 0.94 of a volt. Now, ball 


the leakage factor multiplied by the main voltage gives the total 
leakage voltage =0°0225 x 176= 1:746. 


Now, the difference of voltage between search coil and winding 
is due to peripheral, flank and slot leaka es, therefore the difference 
between the total leakage voltage and that due to these leakages 
gives the zigzag voltage, i.e.— 

1:745 =0'94=0'805 of a volt. 
i 805 
Percentage zigzag to total 174 * 100 — 46 per cent 

Another method of arriving at the zigzag flux was also tried. 
The air-gap was reduced progressively by filing away the end sup. 
porting pieces. The magnetising current and the leakage coefficient 
at constant voltage and frequency were measured for each air-gap. 
As the magnetising current diminishes owing to the smaller air- 
gap, the leakage coefficient diminishes at first fairly rapidly, but at 
the end more slowly. The diminution is due to two causes—tirst, of 
course, owing to the direct fall of the current; and secondly, owin 
to the magnetising current swinging more nearly into phase wi 
the impressed volts as the power factor increases. The E. M. F. due 
to slot and flank leakages, whose path is largely in air, will there. 
fore be more nearly at right angles to the main voltage, and will 
have very little effect in reducing the main flux below what it would 
be if there was no leakage. 

The zigzag flux and the main flux will, however, be in phase 
with each other, and practically at 90 deg. phase difference to the 
main voltage. 

In the case, therefore, where the air-gap is reduced to zero, the 
leakage coefficient will be practically that due to the zigzag only, 
and taking it as constant, the percentage of the total leakage due to 
zigzag at an air-gap of 1:14 mm. was found to be 41:5 per cent., as 
against 46 per cent. given by the search coil. Itis evident that the 
value given by the search coil is too high, since it exceeds the total 
leakage coefficient obtained experimentally ; as, however, the two 
values agree very closely, they can be taken as confirming one 
another. The value 41:5 per cent. will be taken as the true value, 
however. | 

It is now proposed to find the remaining leakages at an air-gsp af 
1:14 mm. with a frequency of 44 per second, and with a pressure of 
122 volts across the lines when connected 8-phase star. The mean 
magnetising current for the three legs of the stator winding wss 
3°18 amperes, and the mean value of the leakage coefficient was 0047. 
It is now necessary to find what proportion of the total leakage 
coefficient is due to the slot leakage. 

The total voltage due to slot leakage was shown to be 24 volts, 
with & current of 20:5 amperes aud at a frequency 60. 

With the mean rotor magnetising current of an amperes, and à 
frequency 44, the leakage voltage is 2452055 absum 
The total leakage voltage per arm ee oim stated =1°75. 


Slot leakage voltage per cent. of total =. 4i 2177 per cent. 


The top of the teeth leakage was also found to be 18°8 per cent. 
To find the pércentage of the total leakage due to the end wag 
tions it is only necessary to measure the leakage coefficient are 
three windings when they are each connected single phase. 
difference in the leakage coefficient must be due to the end connec 
tions, and was found to be 26:8 per cent. of the total мы" ol 
At an air-gap of 1:14 mm, when connected star with a vo scie 
122 across the lines, the average value of the leakage coefficient 
found to be 0:047. | b icis dh 
Analysed as above, the following values were obtained for 
leakage coefficients and leakage voltages per arm: 
| Leakage | Leakage Voltage per oent. 


— coefücient.| voltage. ot total lea М 
Parallel portion of slot ...... | 00083 0:3i0 ~ 177 
Across siot over winding and g. а 188 
between the teeth ..... 8:67 9:0085 ia 268 
End connections 0:0131 0:470 460 
Zigzag (а) search coil ...... 0:0216 0:805 415 
„ (0) variation of gap. 00195 0:727 
Total value taking zigzag 0:0518 1:915 1093 
given by method ()) 
Total value taking zigzag 0-0497 1:887 1048 
given by method (5) ...... } 1000 
True value of total.......... · 00470 1750 | 
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It will be noticed that the sum of the total leakage voltage thus 
analysed makes up a total which is greater than the actual total 
found by experiment. It should, however, be pointed out that all 
the leakage voltages are not in phase with each other, and therefore 
their vector sum may be equal to that found. It should be pointed 
out here that the leakage voltage due to the end connections will be 
very much less in the present case than in an actual machine 
where the end connections of the rotor and stator are moving rela- 
tively to one another, and only for & very short period are they in 
the favourabie position that exists in the present experiment. No 
attempt is therefore made to found any rule on this experiment for 
the leakage of the end connections. 

Dr. Behn-Eschenburg gave as the equation for the zigzag or 


winding cofficient o — In the present case, since— 


Nr 
N= 18:5, сага 0°0165. 

Now, in one set of experiments с was found to be 0:0216 and in 
the other 00195, which are seen to be nearly equal to 4/№, which 
gives с —0:022. "Theoretical considerations first seemed to point to 
а value 4/N?, so that this will be taken as giving more nearly the 
true value than 8/N?, and practically to confirm the equation pre- 
viously given for the total leakage coefficient— 

4 é 66 ,12.6.D, 

N X. N. . 5 T. N. W. 

An application of this formula to the 33 motors given by Dr. 
Behn- Eschenburg in his Paper shows that the modified formule 
would give a value probably about 4 per cent. low, as against a pro- 
bable value of 28 per cent. using the original formule. 

It has been assumed up to the present that the zigzag leakage is 
constant for a given machine and independent of the air-gap and of 
the frequency and of the main voltage. This was verified for air- 
gaps from 1:895 mm. down to 0:38 mm., and for frequency ; it must, 
therefore, be independent of voltage in primary, since the variation 
of permeance of the iron parts within the limits made in ordinary 
motors will not affect the distribution of the zigzag leakage. 


т 


THE * IGRANIC ^ CONTROLLER FOR PRINTING 
PRESSES. 


In operating large newspaper printing presses it is neces- 
sary to make special provision for many things not necessary in the 


ordinary job press. In setting up the plates on the rolls prepara. 
tory to printing it must be possible to turn the cylinders slowly and 
positively over a very small number of degrees, As these plates 
are put in by hand, the necessity of protecting the men makes it 
essential during this process to prevent th» possibility of the press 
acquiring anything but a very slow speed, and it must be possible 


to stop it immediately. A slow speed is also essential for thread- 
ing in the paper. After the paper has been threaded in and the 
press is ready for printing, it may then generally be accelerated to 
normal speed, though it is convenient to have several speeds at 
which the paper can ordinarily be printed, as well as some 
* hurry up " speeds for use on emergency. 

The controller shown in the accompanying illustration is designed 
for this class of work, and is one of the Adams Mfg Co.'s patent 
*Igranic" type. Its arrangement is such that all the speeds 
desired, together with absolute control of the motor, can be obtained 
by using only one motor and a combination of series and parallel 
resistances. The starting as well as control of the speed is effected 
by the use of only one handle, which is shown on the large lever in 
the illustration. If this handle is placed on the first step the speed 
will be extremely slow, approximating to about 5 per cent. of maxi- 
mum speed. When the controlling lever is in any of the positions 
arranged for slow speeds it is impossible for the motor to attain any 
higher speed than that particular position is designed to give, no 
matter whether the press be heavily loaded or not, and the press 
will not start with & rush. If it becomes necessary to stop the 
motor either while the plates are being fixed on the rolls or whils 
the paper is being threaded in, this can be done immediately by 
pressing any one of a series of pushbutton switches which are 
placed in convenient positions about the press. 

An automatic no-volt release and time-limit overload release are 
incorporated with the controller, and provision is made so that the 
opening of the motor circuit will never take place on the steps of the 
rheostat, but the circuit is always broken by means of a double- 
break switch with large contact surfaces, which are re-enforced by 
carbon breaking contacts and protected by powerful magnetic blow- 
outs. All the starting and speed-regulating steps are easily renew- 
able from the front without the necessity of breaking any electrical 
connection. In some cases it is considered desirable that the push- 
button switches, which are installed in convenient positions around 
the press, should be available to start and to inch the press, as well 
as to stop it, and such an arrangement can easily be made to form 
part of the controller when desired. 
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ON AN APPROXIMATE MEASUREMENT, BY ELEC- 
TROLYTIC MEANS, OF THE ELECTROSTATIC 
CAPACITY BETWEEN A YERTICAL METALLIC 
CYLINDER AND THE GROUND. * 


BY A. E. KENNELLY AND 8. E. WHITING. 


It is well known that every problem of the electrostatic capacity 
of a condenser formed by any pair of conducting surfaces and sepa- 
rated by a uniform insulating medium is equivalent to a correspond - 
ing problem of the electric conductance between the same, similarly 
placed, pair of surfaces, separated by a uniform conducting medium. 
The solution of either of such & pair of problems immediately leads 
to the solution of the other. 

If, therefore, we desire to predetermine the capacity of a pair of 
conductors in definite geometrical relation, when the computation 
cannot be effected by ordinary rules, we may construct a model of 
the geometrical system, either on the same dimensional scale as 
the original or upon a conveniently-reduced scale, substitute a 
uniform conducting solution for the dielectric, and measure the con- 
ductance between the conductors as electrodes. This conductance 
will correspond to and determine the capacity of the original system 
considered. 

As an example, we may consider the familiarly simple case of & 
condenser formed by two opposed parallel metallic discs of diameter 
very large compared with the distance between them. If the surface 
of each disc be s sq. cm. and the distance between them be / cm., the 
well-known formula for the capacity of the system, ignoring the 
irregularity at and beyond the edge of the discs, is 

C=" .*em.orabstatfarads, . . . (1) 
dr l 
where « is the specific inductive capacity or inductivity of the 
medium, and C is the capacity in absolute electrostatic units, which 
may be abbreviated into abstatfarads.” | : 

The conductance offered between the same similarly situated 
discs, separated by a conducting medium of conductivity q mhos 
per centimetre, is well known to be 


g=y . ° mhos, oo e on 2 
where y is numerically equal to the conductance of a centimetre 
cube of the medium between any pair of parallel faces, or 

y=—mhos рег centimetre, . + + * > (8) 


* From the Electrical World. 
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where p is the resistivity of the medium in ohm-centimetres, and 
is numerically equal to the resistance of a centimetre-cube of the 
material between any pair of parallel faces expressed in ohms. 

The capacity in abstatfarads or centimetres of the dielectrically- 
separated system is, therefore, related to the conductance in mhos 
of the conductively-separated system by the formula 

K Ko 
ux 4жу .9= 47 (4) 
This formula is quite general in application, and ів not limite1 to 
the particular case of plane parallel discs above considered. The 
two conductors may have any form and relative disposition If g is 
expressed in abmhos, y must be expressed in abmhos per centimetre 
and p in absohm.centimetres. 

If the pair of conductors on which the measurement of conduc- 
tance is made be a perfect model of the condenser n times reduced 
in а linear scale, so that every centimetre in the actual condenser 
is represented by 1/nth of a centimetre in the conductance model, 
then we know that the conductance of the model will thus be 
reduced n times below the value that would be obtained with a 
system of full size. Consequently, if g' be the observed conductance 
of the small model the value of g to use in formula (4) will be 

g=ng' mhos. . . . . . . . (5) 

If the capacity of a system of conductors is capable of being 
readily computed by known formule, it is unnecessary to resort to 
& conductance measurement. If, however, the geometrical system 
of the condenser is too complex to permit of a computation being 
made, it may be convenient to avoid constructing the actual con- 
denser, and to construct in its place a small scale conductance 
model for use in connection with formula (4). The capacity may 
then, be reduced to its value, Carr, in “ abfarads," or absolute elec- 
tromagnetic units, by the relation 


. 9 abstatfarads. 


(6) 


where v is the speed of electromagnetic waves in free ether 
(3 x10!? em. per second). In practice, however, wo generally desire 
to know the value of the capacity in farads, Cy; microfarads, Cy; 
milli-mierofarads, Caf; or micro-microfarads, Cin, according to 
the magnitude considered, as follows :— 


Cr = C, x 100 = e 


7 
9 10 farads, (7) 
, C А 
Су Сх 10%= Сух 1015 = 9x10 microfarads, (8) 
Cray С/Х 109 = Сх 108 19 milli-microfarads, . (9) 


and Cx Cy x 1012 Corx101- n micro. microfarads. (10) 

The capacity of a condenser formed by a long conducting cylinder, 
supp^rted perpendicular to, and not far away from, an indefinitely 
extended horizontal plane surface does not seem to have been 
worked out mathematically. This case is of practical interest, since 
it corresponds substantially to that of a cylindrical vertical antenna 
or aerial, in wireless telegraphy. The geometrical conditions are 
indicated in Fig. 1. A conducting cylinder of radius r om., or 
diameter d cm. and length ! cm. is insulated from the level con. 
ducting surface of the ground GG by a vertical distance h cm. The 
length / is large with respect to À and d. 

It is known that the capacity of a long straight cylinder of 
length Z cm. and radius r cm. in free space, remote from other 


conductors, may be deputed as the limiting case of an ellipsoid of 
revolution by the formula 


C= — abstatfarade, . 
2 log. 

. . С 
This is the formula frequently used for estimating to a first approxi- 
mation the Capacity of a cylindrical vertical in wireless telegraphy 
of the type indicated in Fig. 1. The distributions of electric flux 
and potential around such a limiting ellipsoid, remote from other 
conductors, &re represented in Fig. 2, where AB is the thin vertical 
cylinder, with a length of 100 diameters. The equipotential sur- 
faces are confocal ellipsoids of revolution, and are confocal ellipses 

Their successive potentials are 88, 27, 19, 14, 
10°5 and 8 per cert. of the potential of the axial ellipsoid or vertical 
Mak ee coed г. VV flux paths, and are con- 
yperbolas. Js evident that the flux is di 
above and below the plane PP. кааш, 

Оп the other hand, if we bring the wire AB close to the 

; the distributions of flux and potential 


(11) 


system near to the ground, and the equipotential surfaces are squeezed 
together underneath the wire, as shown in Fig. 6. 

It seemed desirable to ascertain experimentally how far the capa- 
city is increased above the value given by formula (11) when 


different lengths of insulated vertical cylinder are employed at short 
distances above the ground. Instead of attempting to make these 
measurements of capacity on a reasonably large scale, with cylin. 
drical conductors out of doors, a small-scale conductance model was 
used in the laboratory, with copper electrodes immersed in & large 
tub containing dilute copper sulphate solution. The 


ement 
of the model is represented to scale in Fig. 8. AB is a tub of 
fibrous insulating material. At the bottom was placed a dise, D, of 


copper, 54'2 cm. in diameter and 1:59 mm. thick, connected by an 
insulated wire to a terminal, C. A vertical copper wire, WW, 
connected to terminal E, rested on the centre of the copper dise, 
being insulated from the same by a small flake of mica. A glass 
tube, TT, fitting fairly closely to the wire WW, could be moved 


Ета. 1.—DIAdRAM 
REPRESENTING A LONG 
VERTICAL CYLINDER 
OF LENGTH l AND DIA- 
METER d, SUPPORTED 


AT A SMALL ELEVATION Fic. 2.—Eectric PorENTIAL ann Fox Cox. 
ABOVE AN  INDEFI- TOURS SURROUNDING A CHaRoEgD Hop IN Fare 
NITELY EXTENDED SPACE CONSIDERED AS THE LrwITING Cox po 


CONDUCTING PLANE. OF AN ELLIPSOID, 
up and down or clamped at any position, so as to expose any de- 
sired length of the wire WW to the solution which filled the tub op 
to the level L. | du 
The specific gravity of the copper sulphate solution was 1 
10?C., and the measurements were made at temperatures near io 
10°C. The resistance between the vertical wire WW и 
disc D was measured by Wheatstone bridge, uaing the term 
CE. Readings were taken to “ false zero or рачы е 
zero on the galvanometer scale, во ав to minimise the dis ны 
influence of polarisation E.M.F. on the observations. The е 
ments were made with two vertical wires in succession. The 
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А 2 ads. 
ved by Wheatstone bridge, after correcting for le 
ЗГ em of the 2:5 mm. E exposed the conductance 0 
was 0'20 mho. ‚ . 4 into 
In order to bring the two series of observations | as us 

comparative relation each is referred for 0 The values 

model supposed to have a cylinder diameter of 1 2d "ize of mode 

iven in Fig. 4 are referred to this particular 0 the circle 
y the formula (5). The results appear in Fig. б, 
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represent conductances derived from the 2:5 mm. wire, and the 
crosses represent conductances derived from the 1mm. wire. The 
two sets of conductances are seen to be in fair agreement, and the 
curve is intended to represent them jointly. Thus а vertical oylin- 
drieal conductor 80 metres in height and 100 em. in diameter, insu. 
lated from a correspondingly enlarged horizontal disc and deeply 
mmersed in the same copper sulphate solution, would offer a con- 
ductance of 108:8 mhos. 
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Vertica! Length of Exposed Copper Wire, (Centimeters) 
Fio. 4,— CoNDUcTANCES OBSERVED WITH DIFFERENT LeNaTHS oF VERTICAL 
Wire Ехрозер. 


The resistivity of the solution was measured in two ways: First, 
by filling a glass tube 23:5 em. long and 1°129 cm. in mean internal 
diameter with the solution, and plugging the ends with rubber 
stoppers carrying copper-plated faces connected to the Wheatstone 
bridge by insulated wires, and measuring the resistance of the 
column of solution in the tube after its temperature had become 
practically the same as that of the solution in the tub. Second, by 
suspending a copper-plated brass sphere of radius 0°95 em. in the 
solution by an insulated wire, at а measured height above the 
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Fic. 5.— CoNDUCTANCES REFERRED TO A CYLINDER 1 МЕТКЕ IN DIAMETER 


centre of the disc in the tub of solution, and measuring the resis- 
tance between the sphere and disc by Wheatstone bridge to false 
zero." The results by these two methods agreed satisfactorily, and 
the mean was taken of p=99 ohm.cm, 

The Table gives a comparison of the capacity in air to ground of a 
vertical cylinder of verious lengths according to formula (11), and 
also as inferred from the conductances indicated in Fig. 5 reduced 
by the use of formula (4). The first column gives the height ot the 
cylinder. The fourth column gives the capacity of the cylinder 
according to formula (4). The fifth column gives the capacity of 


the cylinder as deduced from conductance measurements with the 


Table.—Capacity ef a Vertical Cylinder to Ground, in Air, according 
to the Formula yor a Remote Ellipsoid, as compared with Measurement 
on the Small Conductance Model, Diameter of Cylinder, 100 cm: 


| | A ro E 


Oylinder ÜU | l Ellipsoidal d тА Ж Кайо 
beight dos. 7 capacity c modele c 
8,000 80 | 160 , 788:0 | 857°8 1:089 
7,000 70 140 708:8 715:8 1:095 
6,000 60 120 626:4 696:2 1111 
5,000 50 100 5498 | 615:0 1'133 
4,000 40 80 456-4 ' 529:8 1:161 
3,000 30 60 366-4 436:0 1190 
2,000 20 40 271-0 | 333:5 1:230 
1,000 10 20 166˙9 217:6 1:304 


tub model. The last column gives the ratio of these two capacities. 
It is evident that the conductance model must give larger capacitios 
than those obtained by the ellipsoidal formula if the conductance 
measureinents are reliable, because the capacity of the cylinder 
must be greater near the ground than in free space remote from 
other conductors. According to these measurements, however, the 
capacity of a cylinder 80 diameters in height is only 8'9 per cent. 

eater near the ground than in free space, while even if the height 
be reduced to 10 diameters its capacity is only 80 per cent. greater 
near the ground than in free space. 

The fact that the inerease in capacity of a long cylinder is not 
very large when SOME near to the ground at one end is explained 
by &n examination of Fig. 2, which shows that the fall of electric 
potential due to ØR dop, where @ is the electric flux and R the 
dielectric resistance, is relatively large in the immediate neighbour- 
hood of the cylinder. If the first ellipsoidal shell, marked as having 
a potential 0°88 of that at the cylinder, were grounded, so as to 
reduce its potential to zero, the capacity of the cylinder would only 


Fic, 6.—APPROXIMATE CONTOURS OF EQuIPOTENTIAL SURFACES SURROUNDING 
VERTICAL CYLINDER CONDUCTOR, 


Length of conductor, 10 om. Diameter of conductor, 0:25 em, 
Distance from conducting plate, 0:2 em. 


be increased 61:8 per cent., and in that case the cylinder would 
be virtually brought near to the ground at all pointe and not merely 
at one end. Consequently, when the ground 1s brought near to the 
cylinder at one end only, the increase in capacity must be much less 
than 61:8 per cent. 

The conductance messurements in this case did not admit of & 
high degree of precision for several reasons. Firstly, because the 
dimensicns of the copper disc &t the bottom of the tub were too 
small to rcpresent the effect of an indefinitely extended plane. The 
conductances and their deduced capacities were, therefore, some- 
what too small, especially for the greatest lengths of exposed wire. 
Secondly, it is difficult to avoid errors in the measurement of a resis- 
tance containing a counter E. M.F. of polarisation, even when work- 
ing to polarisation zero. Moreover, if the polarisation varies with 
the current density some variation of the polarisation E.M.F. may 
have developed at different portions of the exposed surface. Con- 
sequently, the. conductance measurements here presented may be 
several per cent. in.error. However, the results may be safely 
regarded as indicating that in the case of a vertical insulated 
cylinder near the ground, having a length of 100 or more diameters, 
its capacity will be only a few per cent. greater than that obtained 
by the use of the ellipsoidal formula (4). | EN 

By means of the exploring electrode F (Fig. 8), consisting of & 
copper wire sealed in a glass tube, and adjustable in its position 
relatively to the immersed wire W, the potential distribution in the 
liquid could be explored. The observations, as far as a potential 
of 20 per cent. of the potential at the vertical wire W, are outlined 
in Fig. 6, 
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THE APPLICATION OF ELECTRICITY TO THE DRIY- RAIL CORRUGATION. — i 
ING OF PUMPING MACHINERY FOR PONTOON AND BY Ј. A. PANTON. 


GRAYING DOCKS.* At the meeting of the Institution of Electrical Engineers 
By W. C. MOUNTAIN. | last Thursday evening, the following discussion took place on 


. M [11 ч е ” . 

The writer thinks that the driving of the pumping machinery in Mr. J. A. Panton's Paper ой Kail Corrugation, of which 
graving and pontoon docks is a use to which electricity can be | We gave an abstract in our last issue. 
applied with the deo advantage. He yie not 5 DISCUSSION. 
putting down an electrical generating plant for driving the pump- Mr. H. M, SAYERS, in opening the discussion, said he tho 
ing machinery on a single or even on two docks, but where dock author was on the right йл. with regard to rail corrugation, и 
owners possess & number of docks there is no doubt that one cen- the rolling stock was the culprit. There were man in whi 

А y ways in which the 

tral station which can supply current to the whole of them would rolling stock could be made responsible for the corrugations, which wen 
be found very much more economical than havin independent generally found to be of a pretty constant character. Sets of wheels 
steam pumping stations with a staff of men at each dock. The running on curves produced a contortional vibration of the axle, causing 
same remarks apply to the driving of the pumping machinery | the axle to twist between the rails. Distortion or chattering was 
on pontoon docks. These, of course, are specially suitable for | caused in a number of ways, all leading to corrugations, which 
electric driving, as it is either necessary to have the steam | occurred most frequently on the outer rails on curves, due to the 
machinery in a very cramped position or to convey steam from the | fact that one wheel or the other must jump. It was very often the 
shore through flexible pipes, and electricity can, of course, be much | case that the one rail corrugated was the off-side rail, the one nearer 
more conveniently conveyed by simple cables. The whole ques- 5 ur Lene. oe ош bs чы а ia a 
E oe ’ 5 о сові, sd p pojes о this B th by be punished. He thought also that the brake caused corrugations, ason 
to bring forward some actual examples of docks driven oth by cable tramways corrugations were noticeable at the termini where the 
steam and electricity, giving the principal data as regards dimen- brakes on the cars were put on. He had examined a section of the 
sions, pumping machinery and the cost of pumping per ton docked. 


А I і South London electric tramways between Kennington and Streatham, a 
A summary of some of the particulars given by the author is as line which had been working for about 18 months; there were 10 place 


follows :— on one track which had corrugated badly, and in every case but one thes 
Table I.—Details of Dock Pumping. 
Name of dock ............ Aberdeen Austin & Son, Blyth Havana Smith's Docks, | R. Stevenson, | Wear Comm. 
| Wear dock No. 1 No. 2 W. Pontoon; E. Pontoon |  Hebburn No. 1 nr. d. 
Power used for pumping... | electric electric electric electric electric steam | steam gas 
Capacity of dock (tons) .... 425 2,600F ` 4 . 10,000 6,400 3,200 ws 1,760 (ar. 
Size of dock—length (feet). . 126 400 877, 820 530 435 335 700 » 
Width (feet) ) 37 51 55, 55 72 66 50 90 es 
Draught on cill (feet). 15 18’ 9" m > 214 20} 29 1T 6" 
"E ; ( 63,200 ) 
Tons of water to empty .... 633 3,875 12,000, 7.000 14, 800 8,500 5,170 ) 6,000 at 10,62 
26' draught б 
Head, maximum .......... 1» 10” 27' 30 vs 22' | 20' 39' 8" 
А+егаде .........,..,, 10 64" 16' | és 25˙5˙ T T 20' L 
| Iavincible Clark & Stansfield Tangye Tangye 
Pumps, type.............. vert. centr. | horiz. centr. | horiz. centr. | vert. centr. | vert. centr. horiz. centr. horiz. centr. | horiz. centr. 
Number | 2 4 2 10 8 4 2 2 
Diam. of diecharge p'pe i 12° 18 48" imp ler 12" 18” 22” 45", 72“ impell. 2i" 
Capacity (galle. per min. n 
еаеһ).............. 3,090 8,400 T 7,930 7,210 80,000 9,320 
Motors, number 2 4 2 | 10 8 ES 2 engines 2 Tangye | 
Horse-powereach...... 16:2 70 105 | 30 60 vert. comp. || gas engines 
Cost of upkeep ........ | £2 per year £20 per year very slight T very slight | direct cpld. of 40 U. f. | 
Current, source .......... town supply | town supply town supply gen. on pont.|2 200kw. sets! 2 mar. boilers . 133" & 27“ each 
Voltage .............. i 220 D.C, 220 D.C, 460 D.C. 400 D.C. 460 D.C. | 20" 
Consumption (B.T.U. to | 
empty) ............ 13 123 460, 312 620 276 " 350 1.H.P. ea. 
Price per unit 3d. 184. 11d. less 5% 2 1d. e a 
. Cost per lift ...;...... 3s. 3d. 138. 99. 458. 7d., 35s. 2d. i 233, к 26в. 84. gas 7s. 10d. 
Time to empty (minutes).... 35 25 | 120 150 40 80 150 de 
Men, number ........... К 2 1 1 | M 2 4 2 u- for 3 dis 
Wages each per week .. at 508. & 36s. 84s. 28s. 368. 3at 303., 1 at 18s. 36s. ae. 
No. of vessels docked per yr. 824 83 е Bo 144 96 60 16 =40 pomp b. 
Gross tonnage docked per yr. 50,000 211,000 183,000, 194,000 502,533 239,719 189,896 81.688 
Approx. value of pumping - | 
Plan ꝗͥ 21,060 21.400 £1,700 | £4,50) £3,798 £2,000 £7,000 ATA 
Cost per ton docked, power.. 0-252d. (064 | 0'224, 0:255 is 0:079 0:222 0-099 00 
Int. and дерг. (10%) . 0:519. 0:159 ^ — 0133 0:182 0-201 0:895 ~ 
Wages .............. | 0:95! 0:100 0 056 0-089 0-282 0-114 0 a 
Total cost per ton docked | | 
‚ (enee) )) 1:712 0328 — 0413, 0-44 | 0 850 0:705 1:098 1-045 
. a ыы с e tuts Tabla II.—Electrical Installations in Floating Docks. 6 
| | 
! Mean head ; : 
vu | in feet, | TE Electrical equipment (averages). ‘Contract 
ifting Tons water; ludipg | Diam No. of — —- imo ol 
Dock. power in Date. | removed ЕЕ г hye of | cis P ~ Price "in. 
tons. (max.ship). 10 10h In pump. sets. . H. P Volts, Nominal Actual | Кета B of T. 
рірев. | of motor amps, amps. , min. unit. 
— ̃ — РЦ э сз Мыз. saa 255 — M 
North Shields No. 2 ....| 6,500 1896 е 18 8 | 60 T 2; ы 385! .. "Fm 
van 10,000 1897 | 14800, 255 12 | 10 30 | 400 62 62 60 ш 
Grimsby .............. 425 | 1900 720 14:6 12 2 201 300 67 60 530 3 30 mins. 
Aberdeen 425 1900 750 14:0 | 12 | 2 20; 220 КЕ 75 530 3d. | 1 bout 
Sunderland ............ 3,600 1902| 5,100 183 | 18 | 4 about 70 » Id. ошз 
Great Lakes 4,000 1904 7,400 153 | 18 | 6 | 86 сз PE NA к es bots 
Port Said 3,000 1904 5,600 | 19:5 | 15 , 2 61 410 108 95 .. | 10d. 1 bout 
Haslar ................ 500 1905 1,600 | 1L6 14 2 | 82 220 108 93 T ө 
F (1,000) . | | TEE MENOR 


» tola Paporrend DOO NON A èͤ v ась 
1 RHENO of a Paper read before the North-East Coast Institution of Engineers and Shipbuilders. 


~ Ҹа |] 


is dock will hold vessels up to 3,600; 


this 2,600 ship is taken as an example only. : B. H. P. 
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corrugations occurred at regular or optional stopping places, the one 
exception being on the down grade of Brixton Hill where the brakes 
would naturally be on. The corrugations under these circumstances 
seemed to be caused by skidding. As to corrugations occurring on electric 
railways at points where check rails were used, it was possible that this 
could be obviated by increasing the distance between the running rail and 
the check rail. He suggested that the real effect of chattering was that 
the surface of the rail got rolled up into hillocks, the rolling up corre- 
sponding to the grinding of the wheels. Corrugations could be observed 
by walking along parallel with the rails in & bright light. He sug- 
gested that corrugations would not occur if harder steel rails were used. 
Unfortunately English rail makers would not make hardened steel rails, 
contending that such rails would not do for the work, and that the standard 
rail was hard enough for tramway work. English makers also seemed 
to think that to obtain a high-class rail, manganese must be used. 
Hardened steel rails could, however, be obtained in Belgium, and man 
miles of such rails now in uge showed no corrugation at all. The Britis 
Electric Traction Co. had been advised by a very competent tramway 
expert to use hard rails. They could not procure these in England and 
had to buy them in Germany, and in the sections which had been laid 
with these rails be did not know of one instance of corrugation. The 
rolling stock used was the same all over the system, and the only differ- 
ence between these sections and those on which corrugation was bad was 
the hard rails, 
Prof. О. A. CARUS WILSON said that he would like to outline what 
was actually known about corrugations at the present time. The first 
outstanding fact about corrugations was that they took time to appear 
on the rail, and, as а general rule, tramway systems were in use about 
three years before corrugations appeared, which indicated tbat there was 
some process taking place in the rolling stock or in the track which was 
necessary to form these corrugations, This process muet be a process of 
deterioration of some kind either of the rail or of the rolling stock. The 
recond fact was that corrugations when they turned up first appeared on 
the outer rail of curves, an illuminating fact, as it seemed to show that 
the cause of corrugation must be due to some action which accompanied 
the passage of the wheel or car round the curve. This seemed to bear out 
the suggestion that there was a certain skew relation of the axle to the 
curve. Fact number three, and one that was most generally adopted, was 
that raised by Mr. Sayers, that corrugations were due to something being 
wrong with the rail, and that a hardened rail would eliminate the trouble. 
One of the most instructive tests made to settle this point was a case 
where the rails had been exchanged from one part of the track to another ; 
those rails that had been roaring or corrugating being exchanged with 
rails from other parts of the track free from any corrugation. e result 
was that the smooth rail began corrugating aud the corrugated rail 
began to get smooth. If this meant anything, it certainly cleared the rail 
of the responsibility for corrugation. As to the point of hardness of the 
rail and that the hard rail was going to get rid of corrugation, he knew 
of one case where two rails were tested for hardness—-one corrugated and 
the other smooth—-and the smooth rail was found to be softer than the 
corrugated rail. It seemed, therefore, that the rail was certainly not 
deserving of the severe criticism which it had had. As to the question of 
the way in which the rail was laid, a remarkable peculiarity about corru- 
gations was that in one length of rail one might observe a rail corro- 
gated while the rail immediately next to it would be perfectly smooth. 
This intermittent character of corrugations could not be due to the metal 
of which the rail was composed, but might be due to the manner in which 
the rails were laid. It was quite the exception to find rails laid absolutely 
accurate to gauge. The level also varied, and these changes might 
be enough to suggest the possibility that the existence of corrugation at 
any particular point was due to some irregularity in the track, which 
caused the wheels of the car to make an attack, as it were, on the rails 
always in the same way. Ifthe rail was absolutely true to gauge the car 
wheel would move over it perfectly freely, and every wheel would pass over 
it in exactly the same way. It seemed to him, therefore, that the way in 
which the rail was laid had something to do with it. He did not sbare 
the opinion that vibration of the track was the cause of corrugation. 
There were three things which experience had shown were contributory 
towards corrugation :—(1) Deterioration of the rolling stock; (2) irregu- 
larities of the track ; and (3) soft metal rails. Mr. Panton had said the 
corrugations were due to the rolling stock being faulty. He (the speaker) 
did not, however, see the connection between the flange action and the 
damage to the rail either on the curve or on the straight. The author 
spoke in & general way, and said the action of the flange on the rail might 
cause chattering. That was not at all satisfactory, and something more 
than that was wanted. The most important part of Mr. Pantou's argu- 
ment appeared to be that the distorted shape of the truck was due to the 
side gearing, but he could not follow him in that argument. The author 
said the gear wheels tended to strain away from each other, but he 
should have thonght that the tendency was for the gear wheels to go 
with each other, seeing that they were both held by the same frame. 
Mr. Panton had certainly given them a deal of additional proof that the 
strain on the trucks when running round sharp curves did tend to distort 
these trucks and to put the axles out of truth, but it seemed that more 
proof was needed before this could be accepted as the cause of corrugation. 
Mr. W. WORBY BEAUMONT said he oould not find himself in 
agreement with any part of the Paper as to the cause of corrugations. In 
a Paper read by himeelf before the Institution of Civil Engineers in 1876 
he had dealt with the then unexplained cause of the fracture of railway 
tyres, and ina Paper read before the British Association he had described 
the application of the same reasoning to the fracture of railway rails. 
The mein reason for the stresses which caused the fracture of the tyres 
was the rolling action of the wheels on the rails, this rolling action being 
more and more revere with the smaller wheels and the heavier loads. Cor- 
rugation was found principally on the outer rail of large curves. When 


in Italian electrical undertakings. 


one considered the extra weight on the outer curve as a tramear ran 
along it, one felt satisfied that the rolling compression took place in such 
a way that the material of the rail was pushed forward gradually until it 
was run over by the wheel, thus resulting in corrugation. The depth of 
the corrugation would depend almost entirely upon the composition of 
the rail, and therefore the rail which by reason of its composition was 
the more readily corrugated was necessarily bad, so far as its composition 
was concerned. 

Mr. C. C. HAWTAYNE said that, with regard to the hardness of tram- 
way rails, he had had a lengthy experience with Belgian hardened raile, 
and in not one single case had any corrugation occured with there rails. 
It was only during the past year or so, when using English-made British 
standard rails, that he had had corrugation occur. 

Mr. W. M. MORDEY said it was true that the Engineering Standards 
committee had adopted what was called an engineering standard for 
rails, but this was not adhered to in all cases. In one instance with 
which he had been connected they had specified for a specially hard rail. 
The English manufacturers, however, would only offer to make rails to 
the British standard, one firm saying that it was physically impossible to 
get a rail as 41 The consequence was that the tender of a foreign 
firm who would supply a rail according to specification had to be recom- 
mended for acceptance. Some delay, however, occurred, and when it 
was desired ultimately to place the order the foreign makers were full up 
with contracts, and could not undertake to deliver for some time. The 
specification as originally sent out was re-issued, and by this time the 
home manufactarers had evidently changed their opinions, for nearly all 
the British makers quoted for the rails to the specification, and the firm 
who had said it was a physical impossibility to make such a rail secured 
the order. 

Mr. E. J. NEACHELL, in a written communication, said that Mr. 
Panton bad mentioned that no corrugation appesred on the Liverpool 
Overhead Railway when tbe armatures of the motors were built direct on 
the axles, but that pri, acm showed in a short time after using 
geared motors, This would make it appear that the whole of the corru- 
gation trouble was due to the gearing of the motors, but at the same time 
it must be taken into consideration that other factors in the working of the 
line underwent changes when geared motors were introduced, and the 
principal of these, he would suggest, was the increace of speed from a 
maximum of 25 miles per hour to a maximum of 40 per hour, and 
from an average speed of 123 miles to one of 19 miles per hour. Under 
the heading “ Defective Tramway Rolling Stock" the author pointed 
out the tendency of the gear wheel to get away from the pinion owing to 
wear of the various parts, with the result that the truck or bogie was 
forced out of square. This raised the question as to whether tram rails 
on which radial trucks were used showed чн of corrugations. He had . 
not heard that such roads were free from this almost universal trouble, 
but if this were so, would it not be advisable to adopt a design of axle box 
&nd motor bearing in which any such movement as the author spoke of 
could be eliminated, and at the same time strengthen the trucks so that 
they could not change from their original shape. 

Dr. ALFRED HAY, in a written communication, remarked that he had 
been taking an interest for some time past in Mr. Panton's investigations 
on rail corrugation, and wished to express his appreciation of the careful 
observations by which Mr. Panton had beeu led to frame his present 
theory. Iu view of the cumulative evidence amassed by Mr. Panton it 
seemed difficult to resist his conclusions. It was to be hoped that a 
closer understanding of the source of this serious trouble would lead to 
methods of construction which would result in a more or less complete 
elimination of it. 

The Author deferred his reply. 


New Electrical Undertakings in Italy —The Standard 
reports that the Italian Government has now definitely deter- 
mined upon the electrification of certain lines of the Govern- 
ment railways. The project includes the Lecco-Milan section, 
which is to connect the present electric railway on the left 
bank of the Lake of Como with Milav. The line branch- 
ing from this electric railway to Bergamo is also to be 
electrically equipped, together with the line from Milan to 
the Simplon Tunnel, the connecting line to the Gothard 
Railway, Milan-Luino on Lake Maggiore, the Giovi Tunnel 
on the Milan-Genoa line and the tunnel under the town of 
Genoa. In addition to these, the electrification scheme com- 
prises in central Italy the section over the Apennines between 
Florence and Bologna, and in southern Italy the section 
Naples-Salerno, together with the branch Torre-Anunizate- 
Castellamare Stabia. Plans for the electrification of the lino 
from Turin to Torrepellice have been submitted to the Ministry 
of Public Works by deputies from the interested districts. 
In other ways there also seems to be a good deal of activity 
Thus the necessary capital 
has been raised for an electric tramway from Varese and 
Bizzozzero. Further, the Italian Minister of Posts and Tele- 
graphs has presented to the Chamber a bill providing for the 
expenditure of about £482,558 on telegraph materials. It is 
also proposed to establish wireless telegraphic communication 
between the mainland and Sicily and Sardinia. 
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The last of the Series of seven comprehensive Tables of Statistical 
and Engineering Data relating to Electricity Supply Untere 
of the United Kingdom for Lighting, Power and Traction, iem 
are published annually with “The Electrician," was issued (G ше 
with the number of “ The Electrician” for February 1st, and ' 
the number for February 15th was published asa Supplement (Gratis 
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These Tables have now been carefully corrected, ace 
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AMATEUR PATENT LAW. 


A new Patent Bill has been brought in. It is brought in to 
benefit the poor inventor and encourage British industry, and 
to do other good things. It is, in fact, so full of good inten- 
tions inefficiently carried out that we fear in some respects 1 
will have very bad effects. Like the recent Employers ШЕ 
bility Bill it has been drawn up, appareutly 1n 3 hurry, ett : 
by people not in touch with patent practice, ог against t | 
advice of those who know. Many of the provisions are excel- 
lent, as will be seen by referring to tho extracts m another 
column. We will discuss the main features in order. d 

The first novelty looks like a welcome improvement — : 
patent of addition. An inventor who improves his dne 
may tako out patents of addition. These are parts p» 
original, and expire with it, and do not need rencwal ч 
The drawback is that this facility is in fact useless. Qe 
every inventor takes out subsequent patents chiefly to P 
the monopoly, and additional patents are of no use for 5 
The next modification is small but sensible. If a jg : i 
specification is outside the provisional, the inventor | н 
throw over his provisional aud treat the omp о 
independent complete, th» date being that of 1 
complete. Additional grounds for opposition are à de 
For example, a running application of prior date 
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become a prior grant. This may give riso to sharp 
practice, and it cannot benefit the poor inventor to let his 
patent be more easily opposed. His patent may also be op- 
posed on the ground of anticipation or insufficient description. 
These are grounds for attack in an infringement or revocation 
action. This addition gives large concerns the chance of 
persecuting poor inventors whose patents they want to acquire 
cheaply by systematically putting them to unwarranted ox- 
pense in defending good patents at the very outset, before 
they can possibly have gained any foothold. Again this is a 
transference from the High Court to the Comptroller. This 
does not mean economy, but inefficiency. It might sound 
cheaper to have all patent actions tried in the County Court, 
and all other actions for that matter, but would it ba quite wise ? 

There are several less important sections. For instance, 
the search includes earlier specifications not yet published. 
Again, the time of sealing may be extended ; and for payment 
of renewal fees. Under the present Act a reason for neglect 
to pay in time has to be given; in future no reason is needed, 
only the all-important fee, and the alleged mortality of appli- 
cants’ grandmothers will decrease. The Admiralty are to be 
able to havo secret patents as well as the War Office. 

Thore is an important change as regards revocation. The 
first mistake is having such cases tried by the Comptroller. He 
must be a busy man who cannot sit day after day like a judge, 
and his official qualifications are quite distinct from those 
of a judge of the High Court. A case tried before him 
will involve the same counsel and other expenses, and will be 
protracted, as a Comptroller cannot have the same con- 
trol of the court as a judge. He will be more like an arbi- 
trator, whose laxness always costs more. Then there is 
an appeal to the High Court, but no farther. This is an 
absurd way of settling important cases involving large indus. 
tries. The new procedure will be very harassing to the poor 
inventor. The rich corporation, perhaps a big English branch 
of a foreign house, as soon as they see a desirable patent, 
will bring an action for revocation before the Comptroller, 
They will have a formidable array of leading counsel, witnesses 
and what not. The wretched inventor will be offered a nominal 
sum for his patent as an alternative. If he refuses, his patent 
is attacked as being for an old invention, or for insufficient 
description. The case is heard orally at odd intervals of 
leisure by a busy official who has not qualified as a judge ; 
and there is an appeal to a judge of the High Court, who 
will presumably only have the transcript of the evidence before 
the Comptroller. There is a provision that under the threats 
of these iniquitous proceedings the patentee may rush to the 
Comptroller and surrender his patent, to try to escape, but the 
Comptroller need not accept the surrender, so that the 
wretched patentee may have to undergo the fearful ordeals 
prepared for him, whether he wants to or not. How on earth 
this foolish and iniquitous scheme is to benefit tlie poor in- 
ventor or the industry at large Parliament alone knows. 

This is not all, Suppose the poor inventor has escaped re. 
vocation, or has saved his patent, gone through the Bankruptcy 
Court and come out triumphant with a valuable patent that 
the wealthy corporation still wants. The corporation wait 
three years. If the poor patentee has nct got the invention 
at work, say because the corporation are alone in a position to 
work it, the foreign corporation apply for revocation on the 
ground that the patent is not worked in England, while it is 
worked mainly abroad, where the poor inventor has no patents. 
The Comptroller may grant the inventor more time, and the 
corporation may appeal and put him to plenty of expense, 


cheap before they finish with him. Needless to say, all this 
is intended to work the other way round. The patent was 
to be owned by the hated foreigner, who did not work 
it in England, and the revocation was to be obtained by 
the poor British workman who wanted honest work. But 
the Bill ontirely forgot to say anything of the sort and 
works out as we have put it. It is hopelessly wrong. 
Even as regards the hated but highly-competent foreigner, 
the intentions are good, but we doubt if the methods are 
sound, At present a foreigner can take out an English patent 
and supply England entirely from abroad; and it is assumed, 
perhaps rightly, that this should be stopped. We get into the 
dangerous quagmire of party politics and newapaper economies 
here. Newspaper economics has even less to do with any con. 
ception of the sane human mind than most branches of newa- 
paper science. The unexpressed intention is that if a foreign 
inventor brings out, say, an aniline dye, and makes it in Ger- 
many and sells it in England, someone who did not employ 
skilled assistance and did not invent it, but would like to make 
a profit out of it all the same, may, after three years, apply 
for revocation on the ground that the dye is exclusively 
or mainly made abroad. This would mean as it stands, 
that if the German made more dye on the Continent 
than in England his patent is revocable. What is intended 
no doubt is that the dye sold in England should not be 
made mainly abroad. When the petitioner has waited for 
three years he applies to the Comptroller, who may make 
an order for revocation right off, or if the German has a 
reasonable excuse he may give him some more time to start 
making over here, while the English manufacturer, who did not 
invent the dye, waits longingly for the undeserved profits. 
If the German does not make enough dye, but makes enough 
promises instead, the Comptroller may give him another year. 
Each of the decisions is subject to appeal to the High Court, so 
the Englishman, who did not invent the dye, may find his hope 
deferred in a sickening kind of way. 

There is another provision, however, and that is Com- 
pulsory Licence, which refers also to patents of Englishmen 
who do invent. It would probably be much better to facilitate 
compulsory licences in cases of foreign patentees who make 
abroad, There is another suggestion, which is due to a barris- 
ter with a very large experience of patent work, and that is to 
make all imported patented articles pay duty. This seems 
simple and sound. There are many products which can bo 
best made on a large scale at one place. If any English manu- 
facturer, who did not invent the product in question, has the 
right of getting the patent annulled in his own interest, and 
it can oaly be made ол a large scale, he virtually secures the 
monopoly himself, without having done anything towards 
inventing it. This provision is really the result of a small but 
noisy agitation, and it is also tinctured with politics. As the 
Bill stands this part is wholly bad. 

On the other hand, the alteration giving the judges freedom 
as to costs is very good. At present if you want to know if 
your patent is valid you can bring an action against a rich 
enough manufacturer of that class of goods. He hasan elabo- 
rate search made, and sets out all the weak points of your patent 
in his pleadings. Then you withdraw, and he has to pay for all 
the work on your patent. There are some other good points; for 
instance, a patentee may not, in granting licences or selling 
his patent, make conditions which interfere with the 
licencees, or which interfere with business. That is to say, 
as we understand it, a patentee of a new lamp may not stipu- 
late that a purchaser shall use no other lamps but his. 


and will probably frighten him into selling his patent very | Again, a certain class of patent agents will have to give up 


i ae 


took a keen interest in technical societies, and at one 
the Société Internationale des Electriciens, from Secretary 


"interesting description which he gave to the Institution of 
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labelling their places of business Patent Office,” or pre- | alleged discoveries. The weekly patent record iti The Electrician 
tending they are officially connected with the Patent Office. isclear evidence of this. Tothe average inventor, however, patent 
It is a great pity this Bill is brought in without proper con- a an a ened at i Do of oe 
А А : : А ension, апа, : professing to assist him in 
sideration and without being overhauled by a COEM Ce о! makin; his legal position clearer must be welcome to him. He 
patent counsel and others who are really familiar with the | will find such a work in the third edition of Mr. Frost's admir- 
matters involved. Like a good deal of present legislation, it 


| able treatise. But it is not the inventor alone to which it 
is an attempt at furthering class interest, which is always bad. | appeals, for it should prove equally useful to patent agents and 
Patent law should be in the interest of the public at large, 


lawyers. For many years the author's work has occupied a 
not of a particular kind of inventor or a particular class of | leading place among text-books on patent law and procedure, 
manufacturer. 


and, although the literature on this subject is pretty extensive, 
‚| we have no hesitation in recommending the new edition as the 
most complete, accurate and up-to-date work of its kind. The 
work of revision has been well and carefully carried out, and, 
as far as we have been able to ascertain, no case of importance 
‚| has been omitted. The earlier editions of the book have been 
reviewed in these columns, and it is unnecessary to give details 
of the scope of the present edition. Suffice it to say that every 
question of law or practice (including the changes introduced 
by the 1902 Act) likely to affect the career of a patent is dealt 
with in an ample manner. The present edition is divided into 
two volumes, and the author has so arranged the text that only 
one volume will be required during the hearing of a particular 
case, whether in the Court or the Patent Office, but those 
who desire it may obtain the two parts bound in one volume. 
In addition to the usual tables of contents, cases cited, list of 
defendants in actions and a copious index, there is an appendix 
to Vol. II. giving the text of the statutes relating to patents, 
the International Convention, the Patent Office, Law Officers’ 
and Privy Council Rules, forms of precedent, &c. 


The Electrical Nature of Matter and Radioactivity. By His 
C. Joxxs. (London: Constable & Co.) 78. 64. net. 


| 


OBITUARY. 


EDOUARD HOSPITALIER. 

As announced briefly in our last issue, France has suffered 
another severe loss in the death of Edouard Hospitalier at the 
comparatively early age of 54. Born in August, 1852, the 
son of an officer in the army, his childhood was spent in various 
parts of the country depending upon the requirements of 
military service, but he was finally educated at the Ecole 
d'Arts et Métiers of Aix, and in 1877 he left the Ecole Centrale 
with a diploma in mechanical engineering. He soon became 
attached to journalism, joining the staff of La Lumière 
Electrique as editorial secretary in 1879. He left this 
journal in 1881 to join L’Electricien in tho same сара: 
city. In thesame year (in 1881) he was appointed a member 
of the Committeo of the International Congress of Elec- 
tricians, aud in the following year he became Professor 
of Electrical Engineering at the new Ecole de Physique et de о Е 
Chimie Industrielle which was created by the Paris munici- This is an elementary account of the more striking facts 0 
pality. This school may be looked upon as a result of the | the science of radioactivity. The talc is told by a chemist | 
electrical exhibition in 1881, in which it appeared that France | ? non-mathematical spirit for the benefit of those who are eats 
was not occupying a very favourable position in the electrical for one reason or another, to r ead the heavier . 
industry at that time. Notwithstanding this appointment, original papers on the subject. The book might inde hat 
Hospitalier still retained his active connection with journalism, called an abstract of the principal experimental Papers n 
and in 1883 he became editor-in-chief of L’ Electricien. Не was have appearod within recent years, the subjects dealt "i 
also closely connected with La Nature, in which he wrote being carefully sorted and arranged, so that the whole dm 
articles of a more popular nature. In 1890, however, smoothly. Forthe most part the author's own remarks 0204 
Іг Electricien changed hands, and Hospitalier accordingly re- separate Items of the programme he puts before his readers 15 
signed his position, but in the following year he founded quite commonplace; but one thing is very ee y 
І’ Industrie Electrique, of which he was editor-in-chief up to the his vast enthusiasm for the doctrines advanced by Prot. 5, 
time of his death. Thomson. The author, in fact, appears on occasion to have 

Hospitalier was the author of several works, among which absorbed many of that eminent physicists кш, ga 
may be mentioned “Les Principales Applications de l'Eloctri- | manner more sanguine and more absolute than Prof. “hon, 


. cité," ''L'Electricité dans la Maison," “ Formulaire pratique would wish. Yet it is only in one or two small thing: үн 
de l'Electricien," “ Compteurs,” “Traité élémentaire de Prof. Thomson’s additions to or modifications of his attrac 


corpuscular theory of the chemical elements (as first He 
his Electricity and Matter ”), that the present book is a lit : 
behind its time. Otherwise, within its scope, it is accura 
aud up-to-date. 


Five-figure Mathematical Tables. By A. pu Раё Dzsxisó. 
(London : Longmans, Green & Co.) 2s. net. 


Tho tables included in this collection bave been arranged "a 
a small number of pages for convenience of reference. | 
pages are well arranged and clearly printed. poor 
intended for school and laboratory use, the tables Ти 
logarithms of numbers and reciprocals, trigonometric = 
tions, squares and cubes. A somewhat peculiar ss 0 
mont is adopted in the logarithm tables. As " ntt 
arranged, the differences of the logarithms for i d 2 
numbers are very considerable, and the proportio V 
not give accurate results. If, however, the antilogarit gi i 
tabulated for the lower numbers, the successive difference. 
small. In these tables tho logarithms are given for m pi a 
from 4:0000 to 9:9999, and the antilogarithms for 1170 
1:0000 to 4:0644, an arrangement whereby the wen ds А 
both the logarithm and antilogarithm tables are he tables “a 
couple of pages of introductory matter explaining t : tis ent 
given, and a number of miscellaneous constants 1 
together with tables of integrals and differential E eg wl 
small table entitled Rough Data in Electricity 18 Tr an ina 
is too rough to be of use; for example, the amponi lage dange! 
descent lamp is given as 0:5—1, and against n 1127 remark 
ous to life” is found the figure 500 without any fur 


lEnergio électrique," and * Recettes de l'Electricien." Не 
time or another filled all the positions on the Council of 
to President. Many of our readers will remember the 


Electrical Engineers of his ondograph. He also devised the 
manograpb, an instrument for indicating petrol engines. He 
was frequently a member of exhibition juries and committees, 
and a familiar figure at technical meetings. Many honours 
were conferred upon him; he was made an officer of the 
Academy in 1888, Commander of the Order of the Crown of 
Italy in 1899, and Chevalier of the Legion of Honour in 1900. 


REVIEWS. 


(Copies of the undermentioned works can be had from Th ici | 
: : 1 e Biectrician Office, post 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign Beka) 


Treatise on the Law and Practice Relati 
for Inventions. 3rd edition. By Bones fae ae ender 
Stevens & Haynes.) 36s. 


There is probably no branch of industry which has received 
so much attention from the inventor (real as well as imaginary) 
as electrical engineering. Electricity is a fascinating science 
and has attracted a number of workers, and, as the applications 
of electricity are so numerous, it is not surprising that there is 
a constant stream of applications for the legal protection of 
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CENTRAL STATION SUPPLY ECONOMICS. 


BY A. M. TAYLOR. 


In our issue of February 22nd we gave an abstract of a 
Paper on Central Station Supply Economics and the commence- 
ment of the discussion on same. We now give the resumed 
discussion and Mr. Taylor's reply. 


DISCUSSION. 


Mr. C. E. C. SHAWFIELD, in a written communication, said he was 
in almost total disagreement with Mr. Taylor's conclusions. He con- 
tended that Mr. Taylor greatly over-estimated the proportion of standing 
charges which were directly allocable to motive power supply, and that 
so far from it being necessary to charge from 14d. per unit and upwards 
for energy sold to power consumers, such energy could be supplied at a 
profit at a price of from 1d. per unit downwards, in practically all cases 
where the ordinary working hours of the consumer were 48 per week and 
upwards. He thought it would be generally admitted that the majority 
of the central stations in the United Kingdom were primarily designed 
for the purpose of electric lighting, and that until quite recently nearly 
all extensions of these stations had been called for by developments in 
the lighting load (always excepting the cases where special extensions of 
plant had been required for traction purposes). Therefore he contended 
that in estimating the cost of supply for motive power purposes such 
supply should only be charged with the capital expenditure incurred in 
regard to it and that it should not be loaded with those standing charges 
which existed previous to its development and which would have to be 
paid whether the motor load existed or not. Hence, in an existing light. 
ing station when quoting for a supply of motive power the following 
charges were those which should be taken into account: (1) The interest, 
sinking fund, and reserve fund in respect of the additional capital expen- 
diture involved on buildings, plant and mains. (2) The rent, rates, taxes 
and insurance on the buildings, plant and mains. (3) The additional 
wages necessary to operate the additional plant. (4) The annual cost of 
maintaining the additional generating and distributing plant in an efficient 
condition. (5) The additional expenditure on coal, oil, water and stores. 
The sum total of the foregoing items of annual expenditure divided by 
the annual units consumed for motive power purposes would represent 
the actual cost of delivering such supply at the consumers’ premises. To 
this figure must be added the profit desired to be obtained. If these 
principles were applied to the case of an existing stat.on of 2,000 kw. 
capacity, situated in an industrial area with a population of 100,000 to 
150,000 inhabitants, it could be shown, taking the same conditions of 
generation as Mr. Taylor, that it was possible for that station to cater 
for motive power supply at prices ranging from 1d. per unit in the case of 
small manufacturers using, вау, 12,000 units per annum, down to 0:64. 
per unit (or in some cares lower) in the case of large manufacturing 
works with a consumption of 2,000,000 units per annum and upwards. 
As regarded storage batteries on consumers’ premises, a storage battery, 
however smal], must, together with its motor-generator and switch gear, 
take up a fair amount of space, and hence one of the many advantages 
of electrical driving was at once cancelled. 

Mr. J. H. BOWDEN (Poplar), in a written communication, said he 
had read Mr. Taylor’s Paper with a certain degree of disappointment. 
The sole point in the Paper was the advocacy of storage batteries on 
consumers’ premises. He entirely disagreed with the statement that 
'! storage on consumers’ premises was the only known means of providing 
a load which could be made to, at all times, accommodate itself to the 
amount of spare capacity available from the other two classes of load.” 
He could not conceive of any possibility of prevailing upon consumers to 
charge their batteries at the precise time at which the plant load factor 
dropped below the economic stage, which he ventured to compute at 
80 per cent. He had found at Poplar that this was a favourable load, 
and onis that was easily attained with a well-balanced power and lighting 
load. The whole argument must be on the question, ‘‘ Could we reasonably 
hope to find a class of consumers who were willing to accept supply only at 
such time as it was convenient for the undertakers to give it!“ Ш во, then 
he was willing to consider the question of giving such a supply at a price 
equivalent to the value of the Joad obtained, which would certainly not 
be based on Mr. Taylor's system of calculation. The return he should 
expect from such an ideal consumer would be the actual running cost, 
plus capital charges for service connections, establishment charges and 
the due proportion of the annual surplus required for reserve fund. 
The further benefit derived from improved station load factor would 
certainly be acceptable. Just as the station load factor was the index to 
the standing charges per Board of Trade unit, so was the plant load factor 
an index to the running costs, but the station load factor could only be 
calculated on the annual maximum demand, whereas the plant load 
factor could be arrived at over any period ; and he found that the custom 
of calculating it each shift was far more useful than taking it over the 
whole year, as Mr. Taylor suggested. A low plant load factor was often 
an indication of negligence on the part of the running staff, and the more 
often it was recorded the closer vigilance could the engineer exercise over 
his running costs. He considered that the ratio of the total capacity of 
consuming devices connected to the maximum demand on the station 
was of paramount importance in determining a fair charge for each class 
of supply. He considered that it was most practicable to assume the 
whole of the generating wages as standing charges, for the simple reason 
that the capacity of the station might be many times multiplied without 
materially increasing the running staff; but by increasing the size of the 
existing units, and by the use of labour-saving devices, the latter, being 
provided out of capital, became at once a standing charge. It was quite 
safe to assume as standing charges any costs that did not necessarily 
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increase with the output and were solely controlled by the station load 
factor, leaving as running costs those controlled by the plant load factor 
—viz., coal, water, stores, station maintenance and distributing costs. 
He corroborated Mr. Taylor's figures regarding the possibility of raising 
steam, under the conditions named, from low-grade coal at about 7s. 6d. 
ee in London. 

r. W. A. VIGNOLES (Grimsby), in an additional communication, said 
that he had noticed in the press that when the Paper was read some addi- 
tional curves were laid before the meeting. As one of these represented 
tests made in Grimsby in 1904, showing the steam consumption per 
kilowatt load on the station at that date, he thought that members might 
be interested to see the curves prepared from tests made in 1907. The curves 
(Fig. 9) showed the total water to the boilers and the total steam condensed 
for various loads. It would be ssen that the plant was now more econo- 
mical, this being due to a larger set having been installed, and to elec- 
trically driven condensing plant being in use in place of the steam driven. 
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The water pumped to the boilers at 640 kw. was 33 lb. per kilowatt-hour, 
while the steam condensed was about 25:5 Ib. per kilowatt-hour. He had 
added the curve for the Allen- Westinghouse set noted by Mr. Taylor. 

Mr. A. WYLLIE (Walsall), in a written communication, said that he 
doubted if anything at all could be said for storage on consumers’ 
premises, on account of the complications, difficulties, inefficiency and 
expense. Mr. Taylor did not explain the details of that scheme in the 
present Paper, but he did so in his former Paper. He there said that it 
would be necessary for the makers of the batteries to maintain them, 
though he seemed now to have abandoned that position. Mr. Taylor had 
frequently used the words limiting and in the limit" in reference to 
the diversity factor. It was well known what these words meant when 
used in a strictly mathematical sense, but in Mr. Taylor's phraseology 
they seemed to bear no satisfactory interpretation. The division between 
the running and standing charges was quite arbitrary, although Mr. 
Taylor prefaced this investigation by the statement the deductions that 
follow are financially safe.“ The line О A which was produced backwards 
in Fig. 2, Mr. Taylor said, out the vertical aris at £2,000. This was a 
pure assumption ; the diagram in no way proved that that would repre- 
sent the standing costs. In the caleulation for the apportionment of total 
charges his solution differed from Mr. Taylor's, and he got = = 2˙658, 
y —1:329, z - 1:107. 

Mr. 8. H. HOLDEN, in a written communication, said that Mr. Taylor 
referred to the restricted-hour system of supply, with its attendant dis- 
advantages to the consumer, but did not, however, mention the similar 
system based upon the usé of a double tariff meter. On its first adoption 
some difficulty was experienced with the clocks, but he believed that a 
quite reliable clock had now been on the market for some time at a 
reasonable cost, and quite a large number of station engineers were now 
adopting that system. ue 

Mr. P. J. PRINGLE (Burton-on-Trent). in a written communication, 
said that to some extent he agreed with Mr. Taylor in his warnings as to 
whether the low figures at which we were now selling power were really 
remunerative or not. He felt that in fairness to both classes of consumers 
i. e., lighting and power—the latter should bear their fair proportion 
of the whole capital charges, He was в strong believer in the supply 
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of power on the restricted-hour basis, and had within the last year been 
pushing this very strongly in Burton-on-Trent. Mr. Taylor referred to 
the serious limitations owing to day fogs, as well as to the drawbacks 


from the consumers’ point of view ; but he (Mr. Pringle) felt confident. 


that there were few towns where it was not possible to obtain a certain 
amount of power on the restricted-hour basis. In Burton-on-Trent the 
restricted-hour supply system was introduced last summer, and all power 
taken on this basis was supplied at 1d. per unit, with reductions as low 
as jd. per unit in the case of very large quantities. The restricted-hour 
system offered to their very best customers about 33 per cent. reduction 
in their bills and to shorter-hour consumers considerably more. The net 
result was that out of 472 f. . connected, they bad 261 н.г. on the 
restrieted-hour basis, and orders on hand for a farther 116 f. p. on that 
system, bringing it up to 377 н.р. out of a total of 588 н.р. Another 
effect of changing over existing consumers on to the restrioted- hour 
system was that this year the maximum load had only increased very 
slightly on last year, a little under 5 per cent., notwithstanding the fact 
that their motor connections had increased some 240 н.р. In addition, 
the output for motor units had increased some 155 per cent. and the 
combined load faetor for lighting and motor supply improved nearly 
25 per cent. 

Мт. E. M. HOLLINGSWORTH (St. Helens), ina written communication, 
said he was afraid many central station engineers must give up all hopes 
of obtaining à large power load if the price to be charged per unit was 
arrived at on the lines laid down in the Paper. With regard to the re- 
stricted-hour supply he had no doubt that in connection with a few in- 
dustries such a system might be found satisfactory, but manufacturers 
generally would not agree to restrictions and complications, and he did 
not blame them. Storage batteries on consumers’ premises would cer- 
tainly be a means of greatly improving the station load factor and also 
ensuring better voltage regulation, but by adopting such a system the 
central station engineer would run considerable risk of losing some con- 
sumers altogether. A consumer having installed a battery would more 
readily be persuaded, say, by the gas representative, to take another step 
and put down the rest of the plant necessary to generate his own current. 
With a total works cost not exceeding 1d. per unit it was, in his opinion, 
commercially possible to supply Jarge consamers of energy for power at 
less than 1d. per unit. As the motor load developed it would undoubtedly 
overlap the lighting load to a greater or lesser extent, depending upon 
local conditions, but the revenue obtained from the new business would 
more than compensate for any additional capital and other charges that 
might become necessary. 

Mr. R. K. MORCOM, in a written communication, said there were 
always two sides to a bargain, and Mr. Taylor spoke as a seller. There 
was а great tendency on the part of the soppliers of electricity to try and 
make their load suit their plant, and naturally, because it was cheaper to 
do this than to get a plant to suit their load. Hence, various suggestions 
of battery sub-stations, batteries on consumers' premises, restricted- 
hour clauses, and the like. In a well-designed private supply with 
modern engines running on a good vacuum and with high-pressure super- 
heated steam, and turning out 1,000,000 units on a 60 per cent. running 
plant load factor, the fuel per unit would be within 10 per cent. of a first- 
class public supply's figure, and very likely be better by reason of the 
power of adaptability of a private supply. The extra wages for a private 
supply was а small item on a million units output, and would be com- 
pensated for by the reduction of staff charges. In such a case, if a 
public supplier quoted below the figure at which the internal station 
could supply, it was almost inconceivable that it could pay for the mains 
and make a profit. In fact, in such cases, it would probably be more 
profitable for the company or the municipal authority to buy up their 
prospective consumer's private supply station and run it as a sub-station, 
& proceeding just as sensible as the supply at some of the prices quoted 
. nowadays. 

Mr. JECKELL (Coventry) said that a great deal could be brought for- 
ward in certain towns іп favour of a restricted hour demand. In a town 
where the supply was only required for lighting it was of very consider- 
able advantage, but where there was a large motor load during the day- 
time it would be less advantageous, The question as to the rate at which 
they could supply energy during the daytime, when in ordinary course of 
events the plant was standing idle, was one needing careful considera- 
tion. He agreed with Mr. Taylor in principle as to how this should be 
done. It seemed to him that if you wanted to divide the running costs 
from the stand-by charges you should adopt another method. Let them 
assume that a station had a stand-by station ready and willing to supply 
the energy demanded. The boilers were in readiness, the pressure was 
up to the normal, the engines were turning round and the men were all 
at their stations. Every cost after that must bea running cost. Obviouely, 
practically all maintenance charges and repairs were ranning costs, not 
stand-by charges. If the engines were only asked to tarn round without 
supplying any energy the repairs on them would be practically nil. Mr. 
Taylor seemed to think they could not supply a power load under 1-67d. 
per unit, and on that point he (Mr. Jeckell) agreed with the remarks pre- 
viously made by Mr. Shawfield. If they could not supply a power load 
under the figure mentioned, then many of their accountants and quite a 
number of their balance-sheets were wrong; but he ventured to think 
figures spoke for themselves. In the town with which he was connected 
they had superimposed a power load upon a lighting load. In 1903 the 
number of units sold for lighting in Coventry was 454,000 and the power 
units 112, 000. The total cost of those, according to Mr. Taylor's figures, 
amounted to £8,139, which showed a remarkable agreement with the 
actual cost—viz., £8,148. But they had to remember that the actual loss 
made by the undertaking was £189, Taking the year 1906, according to 
Mr. Taylor’s figares, the total cost ought to be £26,000, but the actual 
cost was £17,000. The revenue obtained from the power units was only 
112d, The actual experience, therefore, seemed to show that there was 


THE ELECTRICIAN, MARCH 29, 1907. 
— ————̃ —— — — — 


something wrong with regard to the calculation of the flgures 
supplying i PIN. they ш 15 profit of £2,240. idi ы 
r. J. P. contended that the term which Mr. Tayl 

" plant load factor was the original load factor enunciated by. M 
Crompton a good many years ago, and he then defined it as the 
relation of the actual output of a plant to what would be its output 
it worked continuously day and night for the same period. It 
would be seen that whereas the true load factor was about 9 per 
cent. the maximum demand load factor was about 20 per cent, which 
was a very extraordinary difference. Mr. Taylor contended that the 
load factor should only be given in terms of midwinter peak, which 
of course, would produce a closer relationship between the two, but he 
(Mr. Kemp) did not quite see why they should adopt that course because 
they did not know this January what their midwinter peak was going to 
be next winter. In any case he contended that the maximum demand 
had little or nothing to do with the standing charges at the station, | 
they had a certain capacity of plant installed they must be prepared to 
runit. Therefore, the whole of the losses in the station—and they were 
а very important standing charge indeed—were proportioned to the plast 
they were prepared to run. 
„The CHAIRMAN (Mr. Chattock) said he was sure they were all very 
interested in Mr. Taylor’s suggestions with reference to a restricted hoor 
supply, but, as had been pointed out, he had not shown them how to get 
that practically.” On that point depended the real value of his Paper, and 
he hoped he would indicate in his reply how it could be done. Mr. Taylor 
mentioned that the restricted hour load must be restricted in two ways— 
i.e., a8 regards time and атай. The maximum must be restricted, 
since in case it was developed too far it might act in the other way 
and give them a peak load at times during the day and so exceed the 
evening peak due to the lighting. That seemed to him a disadvanteg: ia 
respect of the restricted hour supply, and he was afraid it would defeat 
its own end by not giving them the economy that Mr. Taylor expected. 
As to the advantage of a day-load supply which Mr. Taylor assumed, it 
should be borne in mind that the day-load supply, by rendering it possible 
to run the station more economically, helped the lighting consumers by 
bringing down the cost of supply at the station, and if the power supply 
were not superimposed upon the lighting sapply the charge to lighting 
consumers would have to be considerably higher. On that aocount he 
thought that a proportionately greater benefit should be given to tbe 
power consumers than Mr. Taylor had assumed in his Paper. The fact 
that in many stations power loads were now being supplied at somewhere 
about 14. to 1jd. per unit, and that those stations had been able to 
reduce the cost of the current to lighting consumers, proved that the 
lighting consumer was really benefiting by the low charges made to 
power consumers. The more power consumers that could be attracted 
to the supply the better it would be for the lighting consumers. He quite 
agreed with Mr. Kemp that the definition of load-factor had been very 
mixed up to the present. The definition in the Electrical Times bad 
ead been accepted, but it was not really a workable load-factor; it 

id not tell them what they really wanted to know in comparing one 
station with another. 

Mr. TAYLOR, in reply, said that several speakers had misunderstood 

& paragraph in his Paper to mean that the figure arrived at for € 
was that which he considered the lowest obtainable for the sta 
charge for motive-power supply. He wished to disclaim any such inten- 
tion. He considered that jd. per unit was about the lowest value for 
the standing charge for that class of supply if values were taken of station 
load-factor for towns having large and consequently typical motor loads 
rather than values which only obtained in certain specially favourable 
localities. He quite agreed with Mr. Shawfield as to the advisability ol 
debiting the ordinary interest.paying " motor load with those items 
additional expense incurred by it, and none other. He did not, however, 
agree that it was possible to supply, under the conditions he pos 
2,000,000 units at 0°6d.—unless the works considered was one of many 
such in the district, which was unlikely considering the po с 
Mr. Shawfield contended that the new station for power would cosi m : 
less than the existing lighting of 2,000 kw. capacity. The population 
indicated, however, precluded the putting down of a station for an 
ultimate capacity of over 10,000 kw., and it would be unwise to pat dem 
more than 3,000 kw. to begin with. He happened to be in юн. 
a careful estimate for such a station based upon actual designs and quo 
tations. The capital cost of the initial equipment worked out at ie 
kilowatt of plant capacity and of the final equipment at £30 per 
watt. On such a scheme the maximum demand would probably average 
only two-thirds of the plant capacity. Hence the capital cost o! Уй 
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initial equipment would be £60 per kilowaft of maximum demand. Let 
them, however, put it at £50 per kilowatt. At 6 per cent. for interest and 
sinking fund this amounted to a standing charge of £3 per kilowatt of 
maximum demand per annum, which, on a load factor of 30 per cent, 
represented a charge per unit of 0:27, as shown in Fig, 10, where interest 

i chatke were plotted below the datum line. To this add the costs of dis- 
ibution. 
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these items to the extent that might be expected. Taking the standing 
charge at £2 per kilowatt of plant, they had £8 as the standing charge 
kilowatt of M.D. per annum, or 0°274. per unit for a 30 per cent. 
oad factor. They now had a total of 0:27d: +0°22d. + 0:274. = 0°764. 
r unit; so not allowing anything for net profit they finished up 
y adding 0 20d. for coal and petty stores; total=0-96d. per unit. 


The standing charges on this acconnt for one station with | Mr. Lackie had indicated how they had in Glasgow pnt net profit to 


| 
| | 
0-8 - — $ — | n — 


Net Profit at £1.0.0 per Kw.of M D. per annum | 


Pence per Unit 
Net Profit only. 


30 “fo 40 507 


R. O for Coal f|) Coal Load Factor (M. D.) 
(Total) | 


at 7/6 per ton 


7 
Standing Charge for Coal taken at 10/- per Kw. of M.D. per annum. 


(Running Charge at-0 15d. per Unit) | 


3 | 
06—6 \ $ | — — 
LU n | | 
а ь | 
08-5 © — — H - —U—U—ä—é— 
* | 
I | | 
= 1082 x $ = 
Sg | | 
© | CONSUMER'S MOTORS(IOO Н.Р. INSTALLATION) 
d 
е 1200 Units per annum per ВН.Р = Half Load for 8 hrs.daily. 
= 15% Load Pactor. 
14 — ——34 
3600 Units per annum per. B.H P = Half Load per 24 hrs.daily. 
= 457, Load Factor. 
1-6 EH * 
7700 Units per annum per BH. P.- 100200 Factor | 
| 
| "— ——A 


Fic. 10. 


which he was acquainted, supplying 10,000 11. v., were ag high as £3 per 
_ kilowatt of maximum demand per annum, while the average of 26 London 
stations was about £4 per kilowatt. To again favour Mr. Shawfield let 
them put it at £2. 10s. per kilowatt of maximum demand per annum. 
This gave on a 30 per cent, load factor 0:22d. per unit for distribution, as 
per Fig. 10. Mr. Shawfeld’s next point was that the cost of the addi- 
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reserve fund, and again used it to write off depreciation and sinking fund, 
with the very desirable result of reducing the capital on which interest 
had to bs paid. It would seam that, since the capital spent on the 
lighting load had in the past been out of all proportion to the kilowatts 
of demand, % was eminently fair to handicap only the lighting load with 
a reserve fund charge, as proposed by Mr. Chattoek. Mr. Lackie had 
rightly objected to the high ratea taken in 
the Paper for power, jin the illustration of 
the effect of internal diversity factor in not 
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tional wages, rent, rates, taxes, maintenance, &c., would be less than the 
existing costs. Where there was a changé in the dimensions of the station 
of the radical nature indicated, he could nct agree with Mr. Shawfield. If 
he wonld take the figures for the six largest municipal] stations he would 
obtain an average standing charge for these items (ex coal) of £2:60 per 
kilowatt of plant capacity per annum, as against the average of six very 
much smaller stations of the size of Wolverhampton, which worked out to 
£2:02 per kilowatt per annum, showing that mere size did not reduce 
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a standing charge for ooa], Asr Acoumu- 
lators, he might say a room 14 fl. by 8 ft. would 
accommodate cells for an inataligtion of 100 н.р. 
Also the estimates from whieh his curves of 
expenses were taken inaluded an allowance in the 
way of pecuniary compensation for fer space 
occupied, As regards maintenance, this was to 
geome extent dependant on capita. coat and on 
number and size of cells. The small oefe hitherto 
necessary for supplying a 20 н.р. motor would 
cost 80 per cent. more per kilowatt than the 
large cells which he proposed. The number of 
cells was about one-tenth of that hitherto con. 
sidered n . He was not prepared at the 
present time to disclose his proposals for mein- 
taining these cells; but it might astonish some 
of his critics to know that he could replate the 
whole of the batteries (on both poles) every tbree 
ears for another 0-05d. per unit. As they would 
be inspeoted once every fortnight by an expert, it 
seemed incredible that they should not last lon 
than three years, Mr. Vignoles had asked, " Why 
not put the batteries into gub-stations? " He 
knew. of no reason whatever why they should 
not be successfully introduced into gube(ations, 
wherever the standing charges on supply exce 
lid. per unit, But in those same towns his 
scheme would permit of great сы the 
oost of power, while the sub station scheme could only eg 
reductions over existing supply when the existing costs 975 oer М. i 
18. per unit. Mr. Bowden's remarks were vitiated by the fac own ie 
(Mr. Bowden) was talking about running plant load о, L а phas 
author referred to total plant load factor, which inclu adition al 
occurring in boilers and steam ranges. Mr. Taylor gave ал а и 
diagram (see Fig. 11) іп conneotion with consumers load factor, station 


load factor and diversity factor, 
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THE ECONOMY OF THE REVERSIBLE BOOSTER. 


The economy to be effected by the use of reversible boosters is a 
subject which has been frequently discussed, but the results that 
have been given have often been based on certain assumptions, It 


is, therefore, of interest to compare figures actually obtained at a 


traction station before and after the introduction of a booster to deal 


with the load. Figures of this kind have been supplied to us by the 


Chloride Electrical Storage Co. in reference to the electricity works 
of the Greenock Corporation, where an “ Entz” booster is now 
working in conjunction with-a Ghloride bat'ery. These figures are 
for nino months ending September 80, 1905, at d for the game 
period in 1906, and show a striking difference for these two periods 
of working. | 
For the nine months ending September 80, 1905, when the 
booster-batiery plant was not installed, the consumption was8-20 Ib. 
of coal per unit (lighting and traction), delivered from the switch- 
board. For the same period of 1906 the corresponding figure was 
only 6:56 lb., showing a reduction of 20 per cent., which is equivalent 
in this case to a saving of about 2,146 tons per annum. The trac. 
tion output amounts to only about 80 per cent. of the total output ; 
yet by installing the booster-battery plant on the traction uem а 
20 per cent. saving on the total не! consumption has been brought 
about, and it has been possible to run with 80 per cent. less gene- 
rating plant, although the maximum traction load has increased. 
The detailed figures are as follows :— ! 
The coal saved in 9 months’ operation with the battery and 
booster, as compared with the corresponding period of 


the previous year, amounts too . . . 1,610 tons. 
On this basis the saving per annum gmousts t0:.;....... 2,143 „ 
Average price of ooal per ton .......................... 82. 634. 
Saving per annum on coal only ..... —* TP £916 
Approximate cost of booster battery plant complete, 

delivered and erected.............. —"——— € 2,500 
Interest and sinking fund per annum on the booster- 

battery plant at 6 per cent. ...... Vane Sani es S. — 150 
Total charges per annum ........ QUAS re aque E 300 
Deducting these charges from. the saving per annum of 

fr oe ce . 616 


Or, say, 25 per cent. per annum on the capital expenditure. 


Thus by figuring on the saving per annum for coal only, after de- 
ducting charges, the plant will pay foritself in four years. In addi. 
tion to coa] there will be a saving in water, stores, &c., less wear 

. and tear of boilers, engines and dynamos. This is borne out by the 
following extract from a letter from Mr. Robertson, tle burgh elec- 
trical engineer, dated December 5, 1906 :—“ The coal consumption 
item is one which I sm particularly satisfied with, and, so far as I 
can judge, the diminution this year is almost entirely accounted for 
by. the use of the battery and Entz automatic booster. There is no 
question whatever as to the saving effected by the booster and bat- 
‚ tery, and, in addition to this, I think we have effected an appreciable 
. Saving in the wear and tear of the engines used for traction pur- 
poses, the replacement of p rings, packing, &c., being less this 
year than last. We also feel much safer during the times of peak 
load, and this gives rise to a sense of security which can hardly be 
estimated in money.” 

In the case of Greenock, the booster-battery plant has set free 
for use on lighting a 170 kw. set, which used to be kept as a spare 
for traction and is now unnecessary. Thus, in the case of a new 

Station, this spare set would not be required. This would mean a 
capital saving of about £2,000 when the generating plant, boilers, 
condensing plant, piping, &c., are all taken into consideration. In 
other words, for an additional £500, the difference between the £2,000 
and the £2,500, the cost of the booster-battery plant, the benefit and 
economy of the booster-battery plant is obtained. 

In order to secure regulation and economical results equal to the 
above. it is essential that the action of the booster be instantaneous 
—te., that the line fluctuations be invariably taken up by the battery 
before the engina governor is affected by the changes in the load. 


| PATENTS AND DESIGNS BILL. 


The following is the text of Parts I and II. of the Patents and Desi 
* , : : e 
Dill, which was introduced into the House of Commons on the 19th isst, 


Be it enacted by the King’s most Excellent Majesty, by and with 
: , th 
eed and 9 9f the Lords Spiritual and Тедро |, Апа Commons. 
118 present Parliament assembl i ; 
ii вц sembled, and by the authority of the same, 
Parr I.—Parteyts, 


. 1. Where, after the commencement of this Act, a patent is grant 

two or more persons jointly, they shall, unless thar Wise specified ri 

patent, be treated for the purpose of the devolution of the legal interest 

E ud as Joint tenants, but, subject to any contract to the contrary, shall 

i R the patent in trust for the persons who would be beneficially entitled 
ereto if the persons to whom it was granted had been tenants in common 


. 2. A provisional specification and a complete specification must, in the 
case of an application for a patent for a chemical invention, be accom. 

anied by such specimens or samples as may be prescribed, and accord. 
ingly in вор-весв. (3) and (4) of sec. 5 of the Patents, Designs and Trade 
Marks Act, 1883 (which Act, as amended by any subsequent enactment, is 
hereinafter referred to as the principal Act), for the words “ be accom. 
panied by drawings, if required,” there shall be substituted the words «jf 


‘required, be accompanied by auch drawings, and, where the invention is 


a chemical invention, by such specimens or samples, as may bo prescribed.” 

` 8. (1) Where a patent for an invention has been applied for or granted 
and the applicant or the patentee, as the case may be, applies lor a 
farther patent in respect of any improvement on the invention, he may, 
if he thinks fit, in his application for the farther patent, request that the 
term limited in that patent for the duration thereof be the same as that 
of the original patent, or so much of that term as is unexpired. 

(2) Where an application containing such a request is made, a patent 
(hereinafter referred to as a patent of addition) may be granted for such 
term as aforesaid. | 

(3) A patent of addition shall remain in force во long as the patent for 
the original invention remains in force, bnt no longer, and in respeot of 
a patent of addition no fees shall be payable for renewal. 

4. (1) An investigation under sec. 1 of the Patents Act, 1902, shall 
extend to specifications published after the date of the application in 
respect of which the investigation is made, and being specifications which 
bave been deposited pursuant to prior applications; and that section 
shall, gubject to rules under the principal act, have effeot accordingly. 

(2) Where, on an investigation, it appears that the invention claimed 
in the specification deposited pursuant io an application is wholly or in 
part claimed or described in any specification deposited pursuant to a 
pror application, the applicant shall, whether or not his specification has 

en accepted or a patent granted to him, be afforded such facilities as 
may be prescribed for amending his specification, and in the event of his 
failing to do so the comptroller shall, in accordance with such procedure 
as may be prescribed, determine what reference to other specifications 
ought to be made in his specification by way of notice to the public. 

(3) For the purposes of this section an application shall be deemed to 
be prior to another application if the patent applied for when granted 
Г be of prior date to the patent granted pursuant to that other appli- 
cation. 

(4) This section shall come into operation at such date as the Board ol 
Trade may by order direct, and shall apply only to applications made 
after that date, and the order shall be laid before both houses of Parlia- 
ment. 

5. The following sub-sec. shall be added after sub- sec. (3) of seo. 9 of 
the principal Act, which relates to the comparison of provisional with 
complete specifications: 

„ (34) If the examiner reports that the invention described in the eom. 
plete specification is not substantially the same as that which is described 
in the provisional specification, the comptroller may, with the consent of 
the applicant, instead of refusing to accept the complete specification, 
cancel the provisional specification and treat the application as having 
been made on the date at which the complete specification was left, and 
the application shall have effect as if made on that date.” 

6. In sub-sec. (1) of sec. 11 of the principal act (which relates to the 
grounds on which the grant of a patent may be opposed), for the words 
‘fon the ground that the invention has been patented in this country on 
an application of prior date” there shall be substituted the words “оп 
the ground that the invention has been described or claimed in any oom- 
plete specification for a British patent which is or will be of prior date to 
the patent the grant of which is opposed, or that the invention has been 
published in this country prior to the date which the patent would bear 
if granted, or on the ground that the nature of the invention or the 
manner in which it is to be performed is not sufficiently or fairly described 
and ascertained in the complete specification,” : 

7. (1) Where in consequence of the neglect or failure of the applicant 
to pay any fee a patent cannot be sealed within the period allowed by 
seo. 12 of the principal act, that period may, on payment of the m 
scribed fee and on compliance with the prescribed conditions, be extende 
to such an extent as may be prescribed. А 

(2) In such cases as may be prescribed and subject to the ише 
conditions this section shall apply where the period allowed for the seal- 
ing of the patent has expired before the commencement of this act. " 

8. Where an application is made for an extension of time under sec. 
of the principal act, it shall not be necessary for the patentee to alloge or 
prove the cause of his failure to pay the prescribed fee within Шеке 
soribed time, and where under that section or under seo. 8 or вес. 9 by 
principal act an application is made for an extension of time, the qe 
troller shall, on payment of the prescribed fee, grant an extension 0 e 
to the full amount applied for, not exceeding the amount which he 
entitled to grant under those sections. : — 

9.—(1) Except when an action for an infringement is ponang a 
person interested may in the prescribed manner apply to the Comp ds ой 
for an order revoking a patent on any one or more of шеит the 
which the grant of a patent may be opposed, and proceedings иг 
revocation of а patent on any such ground as aforesaid shall not be ч xd 
tained by any Court, except on an appeal under this section, at the 
application by the defendant in any action for the infringemen mado: 
patent, commenced before an applieation to the comptroller has AU 

(2) The comptroller shall give notige of the application to the pae ^n 
and after hearing the parties, if desirous of being heard, msy 7 thereto 
order revoking the patent or requiring the specification relating tha 

К pater : dismissing the 
to D amended by disclaimer, correction, or explanation, or 
application. eee i 

(3) A patentee may at any time, by giving notice in jogs 

manner to (he Comptroller, offer to surrender bis patent, an 
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troller may, if after giving notice of the offer and hearing all parties who 
desire to be heard he thinks fit, accept the offer, and thereupon make an 
order for the revocation of the patent. 

(4) Any decision of the Comptroller under this section shall be subject 
to appeal to the Court. 

10. (1) At any time not less than thres years after the grant of a 
patent any person interested may apply to the Comptroller for the revo- 
cation of the patent on the ground that the patented article is manufac- 
tured exclusively or mainly outside the United Kingdom, 

(2) The Comptroller shall consider the application, and if after inquiry 
he is satisfied that the allegations contained therein are correct, then, 
subject to the provisions of this section, and unless the patentee proves that 
the patented article is manufactured to an adequate extent in the United 
Kingdom, or gives satisfactory reasons why the article is not so manufac- 
tured, the Comptroller may make an order revoking the patent either—(a) 
forthwith ; or (b) after such reasonable interval as may be specified in the 
order, unless in the meantime it is shown to his satisfaction that the 
patented article is manufactured within the United Kingdom to an ade- 
quate extent. Provided that no such order shall be made which is at 
variance with any treaty, convention, arrangement, or engagement with 
any foreign country or British possession, 

(3) If within the time limited in the order the patented article is not 
manufactured within the United Kingdom to an adequate extent, but the 
patentee gives satisfactory reasons why it., is not?so manufactured, the comp- 
troller may extend the period mentioned in the previous order for such 
period not exceeding 12 months as may be specified in the subsequent order. 

(4) Any decision of the comptroller under this section shall be subject 
io appeal to the court. 

11, (1) Petitions for the grant of a compulsory licence or for the revo- 
cation of a patent under sec. 3 of the Patents Act, 1902, shall be referred 
by the Board of Trade to the Court instead of to the Judicial Committee 
of the Privy Council, and aecordingly in that section for references to the 
Judicial Committee there shall be substitated references to the Court, and 
for references to Orders in Council there shall be substituted references 
to orders of the Court, and subsections (8) (9) and (10) of that section 
shall be repealed. 

(2) In lieu of subsections (5) and (6) of the same section the following 
subsection shall be substituted: 

“ (5) For the purposes of this section the reasonable requirements of 
the public shall not be deemed to have been satisfied: (a) If by reason of 
the default of the patentee to manufacture the patented article to an 
adequate extent or to grant licences on reasonable terms, any existing 
industry, or the establishment of any new industry, in the United 
Kingdom is unfairly prejudiced, or the demand for the patented article is 
not reasonably me:“; or %) if any trade or industry in the, United 
Kingdom is unfairly prejudiced by the conditions attached by the 
patentee to the purchase, hire, or use of the patented article,” 

12. A patent granted under subsec. (8) of sec. 26 of the principal Act 
to an inventor in lieu of a patent revoked on the ground of fraud shall 
bear the same date as the revoked patent, and accordingly in that sub- 
section the words“ the date of revocation of," and the words but the 
patent so granted shall cease on the expiration of the term for which the 
revoked patent was granted,” shall be repealed, 

13. Rules of the Supreme Court may be made for regulating the matters 
dealt with in subsees. (5), (6) and (7) of sec. 26 and in sec. 29 of the 
principal Act. 

14. In sec. 34 of the principal Act (which relates to the grant of a 
patent on the application of representatives of a deceased inventor) the 
words must be made within six months of the decease of such person 
апа” are hereby repealed. 

15, (1) See. 44 of the principal Act (which relates to secret patents) 
thall apply to the Admiralty in like manner as it applies to the Secretary 
of State for War. 

(2) Rules may be made under the principal Act, after consultation with 
the Secretary of State and the Admiralty, for the purpose of ensuring 
secrecy with respect to patents to which the said section as so extended 
applies, and those rules may modify any of the provisions of the principal 
Act in their application to such patents as aforesaid so far as may appear 
necessary for the purpose aforesaid. 

16. It shall not be lawful in any contract made after the commence- 
ment of this Act for the sale or lease of, or licence to use, any patented 
article to impose as a condition of such sale, leasing, or licence to use a 
condition the effect of which will be to prohibit or restrict the purchaser, 
hirer, or licensee from employing in his trade or industry any article or 
class of articles acquired from any person other than the person by whom 
the condition is imposed or his nominees, aud any such condition inserted 
in any such contract shall be null and void, 

17. Where under this Act a decision of the comptroller is subject to 
an appeal to the Court, or a petition may be referred to the Court, the 
appeal or reference shall, subject to and in accordance with rules of the 
Supreme Court, be made to such judge of the High Court as the Lord 
Chancellor may select for the purpose, and the decision of that judge 
shall be final, 


Part lI.—DrstGNs. : 


18, The following sub-sections shall be inserted at the end of sec. 47 of 
the principal aet (which relates to applications for the registration of 
designs) :— 

“ (8) An application which owing to any default or neglect on the part 
of the applicant bas not been completed во as to enable registration to be 
effected within the prescribed time shall be deemed to be abandoned. 

“ (9) Where an application has been abandoned or refused the appli- 
cation and any drawings, photographs, tracings, representations, or 
specimens left in connection with the application shall not at any time 
be open to public inspection or be published by the comptroller, 


* (10) A design when registered shall be register 
the application for registration.” t р s — ы: n 

19. (1) At the end of sub-sec. (1) of sec. 50 of the principal act 
(which relates to the term of copyright in a registered design) the follow- 
ing paragraph shall be added :— 

“ТЇ within the prescribed time, before the expiration of the said five 
years’ application for the extension of the period of copyright is made to 
the comptroller in the prescribed manner, the comptroller shall on pay- 
ment of the prescribed fee extend the period of copyright for a further 
period of five years from the expiration of the original period of five years." 

(2) The disclosure of a design by the proprietor to any other person, in 
such circumstances as would make it contrary to good faith for that other 
person to use or publish the design, and the disclosure of a design in 
breach of good faith by any person. other than the proprietor of the 
design, shall not be deemed to be a publication of the design sufficient to 
invalidate the copyright thereof if registration thereof is obtained subse- 
quently to the disclosure. i 

20. (1) So much of sec. 51 of the principal act as provides that the 
copyright in a registered design shall cease if the proprietor fails to 
comply with the requirements of that section with respect to the marking 
of articles to which the design has been applied is heréby repealed ; but 
in the event of any failure to comply with any such requirements the 
proprietor of the design shall not be entitled to recover any penalty or 
damages in respect of any infringement of his copyright in the design, 
unless he shows that he took all proper steps to ensure the marking of 
the articles, or unless he shows that the infringement took place after the 
person guilty thereof knew or had received notice of the existence of 
copyright in the design. 

(2) Where a representation is made to ће Board of Trade by or on 
behalf of any trade or industry that in the interests of the trade or industry 
it is expedient to dispense with or modify as regards any class or descrip- 
tion of articles any of the requirements of the said sec. 51 as to marking, 
thé Board may, if thoy think fi by rule under the principal act dispense 
with or modify such requireme ts fis regards any such class or description 
of articles to such extent and subject to such conditions as they think fit... 

21. At any time not less than one year after the registration of a design . 
any person interested may apply to the comptroller for the cancellation 
of the registration on the ground that the design is used for manufacture 
exclusively or mainly outside the United Kingdom, and where such an 
application is made the provisions of this Act with respect to the revo- 
cation of patents worked outside the United Kingdom shall apply with 
the necessary modifieations, except that there shall be no appeal from 
the decision of the comptroller. 

22. (1) In sec. 58 of the principal ast (which imposes penalties on the 
piracy of registered designs), at the end of paragraph (a) there shall be 
inserted the words or to do anything with a view to enabling the 
design to be so applied." 

(2) In the same section, after the words “ publish or disclose," there 
shall be inserted the words “ ог cause to be published or disclosed." | 

(3) The following shall be substituted for sec. 59 of the principal act 
(whieh relates to actions for damages for infringement of registered 
designs) :— 

“ Notwithstanding the remedy given by this Act for the recovery of 
such penalty as aforesaid, the registered proprietor of any desiga may, if 
he elects to do so, bring an action for the recovery of any damages arising 
from any acts to which a penalty is attached by this act, and for an in- 
junction against the repetition thereof. 

23. Sec. 31 of the principal act (which relates to the certificates of 
validity of a patent), and sec. 32 of the same act (which relates to the 
remedy in case of groundless threats of legal proceedings) shall apply in 
the ease of registered designs in like manner as they apply in the cass of 
patents, with the substitution of references to the copyright in a design 
for references to & patent, and of references to the proprietor of a design 
for references to the patentee, and of references to the design for references 
to the invention. — 

Part III. GENERAL. 

This part contains 18 clauses and deals with rules as to branch offices of 
the patent office, entries in registers, the rectification of registers by court, 
correction of clerical errors, penalties for false representations, the use of 
the Royal arms, evidence before the comptroller, costs, patent agents, &c. 


CORRESPONDENCE. 


ELECTRICALLY DRIVEN HYDRAULIC LIFTS. 
M TO THE EDITOR OF THE ELECTRICIAN, 

SIR—We notice in your issue of this week that the London 
Hydraulic: Power Company state that the average amount re- 
ceived by them for water during the past two years has been 
9s. 6d. per 1,000 gallons. Without wishing to dispute this 
figure, we would point out that the number of gallons pumped 
annually divided by the number of machines supplied gives 
you the number of gallons used per machine; this average 
number of gallons used per machine, according to the Com- 
pany’s published tables of charges, comes to 4s. 2d. per 1,000, 
and, consequently, would be the average price of water accord- 
ing to the published schedule, If the Company receive only 
9з. 6d. рег 1,000, they must either make a 40 per cent, rebate 
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tó all their customers (which we know they do not do), or 


they must make the small consumers pay the very considerable 
reductions which they have been forced to make to the favoured 
large ones. Now that reliable power supply for all purposes 
is nọ longer a monopoly, the small consumers no doubt will 
not be slow in safeguarding their own interests, and now also 
that the actual average price, and therefore the actual cost 
price, is known, large consumers will see the insecurity of their 
position, as they are getting their power in many cases at lets 
than cost.—Yours, &c., 

ELECTRICALLY DRIVEN HYDRAULIC LIFTS. 
London, March 23. 


SURGING OF CURRENTS IN NETWORKS. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: It would be interesting to know if any of the break- 
downs on networks can be definitely assigned to the transient 
rise of pressure which occurs when a short-circuit takes place. 

A great deal has been written on this subject from time to 


Electrique of 
November 17,1906) have discussed this question at some length. 
A few of their figures for a given length are as follows :— 


Volts pes amp. of maximum current. 


16 | 200 
120 111 
500 8-7 

1,000 74 


From above it will be noticed that the rise of pressure may be 
very great, and the smaller cables (owing to their smaller 
capacity and greater self-induction) are more severely stressed 
than the larger ones. 

It appears that engineers in charge of networks frequently 
find that their troubles occur, not singly, but several almost 
simultaneously. 

It therefore seems to me, if some data could be obtained 
showing that the faults were more frequent on the smaller cables 
it would go some way towards indicating that these might have 
been punctured by the rise of pressure ; the final breakdown, 
perhaps, being caused by local heating, &e. 

If any evidence was forthcoming to support this view, it 
would also suggest that the smaller cables should be more 
highly insulated than the larger ones. — Yours, &c., 

W. H. F. MURDOCH. 

Technical College, Halifax, Vorks., March 22. 


PARLIAMENTARY INTELLIGENCE. 


RADIO-TELEGRAPHIC CONVENTION. 


The Select Committee of the House of Commons appointed to oonsider 
the Radio-Telegra hic Convention drawn up by the Wireless Telegraph 
Conference at Berlin last year, resumed its eittings on Tuesday. At the 
request of the Chairman (Sir John Dickson- Poynder) 

_ Col. DANIELL gave evidence and said that he was an assistant 
in the Naval Intelligence Department of the Admiralty, and was a 
delegate at the 1906 Conference. The evidence he proposed to give 


telegraphy, entered in 1908 into an agreement with the Marconi Co., 
The Admiralty 
agreed to pay certain sums for the right to use for 11 years the company’s 
system and as royalty for the company’s 32 existing stations, and the com. 
pany agreed to communicate to the Admiralty any improvements in wire- 
less telegraph apparatus which might come within their knowledge. The 
Admiralty agreed not to use the Marconi apparatus in the United King. 
dom for communication with stations equipped with other systems, ex- 
cept in time of war or in case of emergency, or in the case of warships of 
з ae ш the case of signals of distress. 
© * ostmaster-General and the Marconi Co. i ' whi 
the company 5 o. contained a clause by which 
106 to a Convention, based substantially upon sti ulations contained i 
Protocol of the Berlin Conference of 1908, to observe in the United King 
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dom and on British ships the provisions of the Convention and to accept 
without prejudice to their patent rights, the obligation to inter. 
change messages with ship and shore stations in the United Kin 
equipped with other apparatus) to relieve the Admiralty and Lloyd's and 
other persons with whom the company had contracted from any obli 
tion to refuse to interchange messages with ship and shore stations s 
equipped, or to make any compensation in respect of the interchange of 
such messages. Both these agreements were laid before the Houses of 
Parliament. After discussion the Admiralt „the Postmaster-General 
and the Board of Trade decided, in February, 1904, in favour of the general 
principle of intercommunication between stations equipped with different 
systems, on condition that regulations for effective control over the 
operations and for preventing interference and confusion were drawn up, 
with provisions for their enforcement. The Admiralty delegates went to 
the Conference with liberty to deal with the question on its merits, and 
to come to an unbiassed decision, having special regard to the needa of 
the Navy. If they had not been fully convinced that the Admiralty desi. 
derata were met by the Convention they would have had the right to refer 
home for further instructions, but there was no need to exercise this right, 
as the delegates were unanimous. He did not think naval interests were 
prejudiced by any clauses of the Convention or regulations, but, on the 
contrary, there were many things in the Convention whioh were adopted 
to secare naval interests, and which would prevent any action on 
the part of stations open to general traffic on board ship or on 
shore which would prove a hindrance to naval g. Arrange- 
ments for times of war were not affected at by the Conven- 
tion, and the Government could make whatever arrangements they 
thought fi. The only obligations imposed by the Convention on 
naval stations were to avoid interference with other stations as far 
as possible and to receive signals of distress, With to 
article 7 of the ошо, мен id wade that each un “i 
tracting parties reserves the right of prescribing or permitting the estab. 
lishment and working at the stations indicated in Article 1—indepen- 
dently of the installation of which particulars are published in accordance 
with Article 6—of other arrangements designed for radio-telegraphic 
transmission of a special character, without publishing the particulars of 
these arrangements; this meant that, in addition to the apparatus for 
publio use, facilities could be provided ior experimental work with dus 
regard to secrecy. If, for example, it were required to try a new system М 
one of the stations open for public traffio it could be done, and at the eame 
time, the second apparatus could be kept free from obligations as to poblic 
correspondence. Naval stations were outside these provisions. With 
теа to exempted stations— i. e., stations not bound to communicate 
with stations equipped with other systems, the Governments con- 
cerned had power to set aside certain stations as exempted stations, 
so long as they also provide other stations for general intercommt- 
nication in their neighbourhood. Exempted stations need only om 
municate with ships equipped with their own sysiem aud w d 
by their own operators. The effect of the provisions in the Conven ем 
with regard to wave lengths was that ali the possible wave lengi 
between 600 and 1,600 metres were reserved for naval ute, this P 
being to prevent commercial signalling from interfering with naval sig- 
nalling. Commercial stations would be licensed for certain wave lengths 
between 800 and 600 metres. Clause 6 of the Convention, Ta 
to provide for proper efficiency of apparatus and operators in 8 T ка 
shore stations, was of great importance from a naval point o per 
as inefficient apparatus and operators would produce ipee a 
interference and injure naval signalling. This clause was put p. sien 
instance of the British delegates. In reply to the (быш would 
said the Admiralty were of opinion that British Imperial intere КЫ 
not be injured by the Convention. The Marconi system was ип ge 111 
use in the colonies. It was in use in Canada aud Newfound а 
the other colonies it was not. The West Indian Islands aes 
or two instal'ations of another kind, and India was also using anot 
kind—the Lodge-Muirhead. If the principle of niecom by iis 
by various systems were enforoed by other countries a my 
country the mercantile marine of other countries would be э , i 
& larger and freer use of wireless telegraphy than our ЕНА T ад in 
question by the Chairman as to what in his opinion woul lai 
on the Marconi Company if their policy of Bop io 
Should prevajl, Witness said if the company persisted in Dobe balls to 
such a policy they would be placing in their own way а eminent and 
the development of their system throughout the British do 1 
elsewhere, whereas if they accepted the prinoiple of pepe Eas 
their system would have an equal chanoe with others o gd dt 
on its merits. It would be an advantage from the pomi because We 
requirements to have as many British stations as possi er of control 
could control such stations, whereas we could have no ce асай 
over stations on foreign soil, and so long as we were ret nf or 9 si 
cate with all comers, foreign nations would have little ab prensa 
ducement to erect stations of their own. There wok Convention 
12 naval stations in the United Kingdom. No Ve un would gain 
would require modification from the experience all na рар In 
in wireless telegraphy and owing to scientifio developm d join the 
ini i i Great Britain should Join ! 
opinion of the Admiralty it was better that Grea he high contracting 
Convention than not. The old Article 17 was that the ie ritory to any 
parties should not grant authority for stations on hane territory of 8 
private enterprise which might work such stations on saat Convention. 
non-contracting state and refuse to conform to the уаң to boyoutt all 
This would require all the States who joined the а non-contraeting 
systems which did not conform to the Сопсоо t altogether. They 
states. The British delegates got this article struc 1 15 ute “ shall be 
also got Article 22, which stated that questions 0 шо n consent, 
decided by arbitration, amended so as to read may, OY 
be submitted to arbitration.” 
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Mr. LEE asked whether there was any ground for the report in the 
Press that Germany was setting up a long distance installation at Nauen 
to commnnicate with ships in the Atlantic. 

Witness replied that be had seen the station, Lut be could not say for 
what purpose it was put up. He thought it was an experimental station. 
This German station could, he thought, speak out to the Atlantic without 
interfering with our stations in the Channel and on theSouth of Ireland, 
but as the special intention of the Convention was to regulate ship to shore 
work, he thought the question did not come in. With regard to the pro- 
posal of the United States as to communication between ship and ship, 
the delegates did not go to Berlin to discuss that,and there was no law which 
would make one ship communicate with another by semaphore or flag 
signalling, and it did not zeem reasonable that they should make a law to 
intercommunicate by wireless telegraphy. A tramp used her wireless 
equipment when making land, and only needed a very small wireless staff, 
but if it was under a commercial obligation to always communicate with 
any other ship she would have to keep a wireless watch from the Channel 
to Australia, which would be unreasonable. 

In reply to a member of the committee, WrrNEss said he did not under- 
stand that the Canadian Government had adopted the Marconi system 
exclusively, and they were a& present in negotiations with another com- 
pany. The prime object of the Admiralty was that there should be nothing 
in the Convention to hinder the British Government from doing what it 
wanted with wireless telegraphy in case of war. The alternative to the 
signing of the agreement would be a fight between a great company of 
British origin and a combination of hostile companies. Other countries 
would be considerably irritated, and would not go out of their way to make 
our wireless communication easy. In reply to Mr. Gwynn, WrrNEss said 
he did not think the Marconi Co. had a claim to be considered a world- 
wide company. A considerable portion of the world's business was done by 
other companies. He did not think the Marconi Co. was so powerful that it 
could face & war such as they had been talking about with equanimity. 
In reply to Mr. Lambert (member of the committee), Wrrnxss said, assum- 
ing that the company which had an agreement with the Admiralty with- 
drew its apparatus from the Admiralty's stations, he did not think the 
interests of the Admiralty would suffer, as they had a system of their own 
on which they could rely. He understood the Marconi Co. had repre- 
sented to the Postmaster-General that they did not consider themselves 
bound by the terms of their agreement with the Postmaster-General. In 
reply to the Chairman, Witness said if the company adopted a hostile 
attitude to the Cenvention it would not embarrass the Navy. They 
could go on as comfortably as ever and use their own system, which was a 
different one from the Marconi one, or they could use any other system. 

Commander BAIN, R.N., said his connection with wireless telegraphy 
dated from 1900. He had used Marconi instruments on H. M. S.“ Vernon," 
and he had carried out special wireless telegraph duties in both the 
Mediterranean and Channel Fleets. He considered the wave-lengths 
chosen by the Convention were suitable for the purposes for which 
they were specified, and he thought the rules laid down in the regula- 
lions attached to the Convention for the control of wireless tele- 
graphy would provide for all requirements that could at present be fore- 
seen. Ав regards the limits of wave-lengths specified he was sure the 

Navy would be in & better position than formerly, for now, without any 
international legislation on the subject, it was frequently found that 
some shore station was interfering with their system by using a similar or 
nearly similar wave-length. With regard to wireless telegraphy in the 
Channel, the effect of the Convention could not but be beneficial and tend 
to diminish confusion. This opinion was based upon article 8, where the 
Convention laid stress on the importance of selecting coast stations 80 as 
not to interfere with one another. Under the regulations a ship would 
transmit its message through the nearest shore station, and the 
control of the traffic was given to this coast station. If Great 
Britain did not ratify the Convention, there would be a far greater 
chance of interference in the Channel. It was, in his opinion, essential 
that Great Britain should have a voice in the whole of the commercial 
wireless telegraph signailing, especially in the Channel. In reply to the 
Chairman, Witness said there was not much to choose between the prin- 
cipal systems of wireless instruments in use— the Telefanken, De Forest, 
Marconi and Fessenden. Marconi's magnetic detector was the simplest 
and most reliable receiving device, but he preferred the transmitting in- 
struments used in the Telefunken, De Forest and Fessenden systems to 
those used in the Marconi system. The Navy had not, since the com- 
mencement of his experience, received any benefit from improvements 
by the Marconi Co. He found the Navy obtained more assistance from 
other firms which they employed for constructing wireless instruments. 
When commercial stations abroad were under the rules of the Convention 
their wave-lengths would be regulated, and, consequently, the naval 
wireless telegraph signalling would be less interfered with than at pre- 
sent, a3 the naval wave-lengths would not be used by the commercial 
stations. He thought it desirable that naval stations should be exempted 
from the necessity for intercommunication when they desired exemption. 
The Convention would come into force in July, 1908, and if it was to 
start under favourable conditions the working details should be gone into 
before that time. 

Mr. GWYNN (member of the committee): Is it not possible that а more 
developed system could receive a message with a less degree of power 
than would be the case with a less perfect system ?—That is so, to a oer- 
tain extent. | 

Ів it not the case that an inferior system would require an unn:cessaty 
amount of power and would, therefore, cause more disturbance to 
traffic ?—It is only possible in laying down rules to state the definite 
amount of energy with а certain wave-length. Some apparatus might 
deal more efficiently than others with that power, but it is a question of 
the wave-length. A ship cannot interfere with other signalling unless she 
sends the right wave-length and her instruments are well adjusted. 


Mr. Babington Smith said several attempts have been made to direct 
the energy of the waves. Does that coincide with your experience ?—I 
have no knowledge of the shore station work in that direction. 

Did Marconi, by using methods of his own, actually determine the 
directions of a messaga to a ship? If I made that statement would you 
be prepared to deny it?—No. We have ourselves in the Navy carried 
out directional experiments.‘ 

Have they succeeded ? —We were able to determine the direction in 
which wireless signals were coming. Capt. Ryan had reported the suc- 
ceseful results of independent directional signalling in the Navy before 
we had any knowledge of the same results attained by Marconi, or from 
any other source, 

Is there any probable gain by refusing to ratify the Convention, by which 
means the Marconi Co. would maintain its somewhat predominant posi- 
tion, and the Government would only have one company to deal with ?— 
Personally, I think the rules of the Convention are much more satisfao- 
tory than any kind of agreement with the Marconi Co. The Marconi 
Co. 's stations do not work in conformity with any Admiralty system, and 
there is a considerable amount of interference between the shore stations 
and the Admiralty signalling. Restricting the use of wave-lengths of from 
600 to 1,600 metres would be an advantage in other parte of the world 
also, but not to the same extent as in the Channel. 

Mr. LEE (member of the Committee): Is it possible to work two or 
three stations simultaneously in a restricted area like Gibraltar without 
their seriously interfering with each other i—I see no reason why they 
should not all work. It is desirable to have stations well'separated if they 
are on the same wave-length, but it is really a question of how efficient 

ou are as an operator, and not only as an operator but as a skilled wire- 
ess expert. I may be able to work a station in close proximity to 
another station without its interfering with that other system, or allow- 
ing that other system to interfere with me, but if I were drawing up rules 
for new men working apparatus with which a large number of ships 
were to be connected, I should think it unwise to place the stations closer 
together than almost the limit of possible interference. І think in time 
we shall have sufficient expert wireless telegraphists, and the apparatus 
will be more fully developed, and then we can place the stations much 
closer together. 

You would not think it desirable to have more than one station in the 
neighbourhood of Gibraltar? Do you think there should be an exempted 
station and a non-exempted station at the same point ї —Do you mean 
from the point of view of interfering with the Navy, or the Navy inter- 
fering with the other station’s communication ? 

Both.—It is desirable that there should not be two stations under 
existing conditions. It might, however, be quite possible for a naval 
station at Gibraltar to be erected that would have a wave-length of 
10,000 metres. In such a case it would have no effect on the existing 
station or the other on it if the other worked at 300 metres. 

Is it possible for the waves from the German station previously men- 
tioned to pass over the stations that we are working in the south of 
England without interfering with them 1—Yes, without in any way in- 
terfering with them, and without those stations receiving the messages, 
provided the wave-lengths are different. It is almost impossible for a 
large power station to send out & short wave-length, therefore, I should 
say that this station at Nauen, if it wishes to communicate with ships in 
the Atlantic will probably not interfere with ship to shore communication 
under the Convention. i 

The CHAIRMAN : I gather that a long-distance station and a short- 
distance station are not communicable ?—It is not impossible, but the 
idea is to use a minimum amount of power for sending a message. But 
there is no reason why a large power station and a small power station 
should not be communicable with one another. The instruments in 
the long-distance station have to be differently adjusted for long- 
distance messages, so that a long-distance message need not cause 
confusion in intermediate stations. Long-distance stations can often 
communicate with a ship when the ship cannot reply because her wave- 
length is not long enough. 

Mr. LEE: What is the longest distance a ship has been able to send 
a message 1—1 am not at liberty to say what the naval ships can do. 

The Committee then adjourned until Taesday, April 9. 


RIOHMOND (SURREY) ELECTRICITY SUPPLY BILL. 


This bill (which is promoted by the Richmond (Surrey) Electric Light 
& Power Co.) came before a Select Committee of the House of Commons 
on Friday, and seeks (inter alia) to confirm an agreement made with the 
Corporation of Richmond for the supply of electricity within the area. 

Mr. MOON, K.C., for the bill, said the agreement was made in 1891, 
and at that time Richmond Corporation suppossd they had powers to 
enter into it. A company was formed and had spent nearly £120,000 
on the electricity supply undertaking. In a case (Sudbury Corporation 
v. Empire Electric Light & Power Co.) which came before the Courts ia 
1905, it was held that, upon the interpretation of the Electric Lighting Acts, 
a local authority had no power to enter into such an azreement аз that 
between Richmond Corporation and the company’s predecessors. It had, 
therefore, become necessary to promote a bill to cure the defective powers. 
Under the agreement the company were to carry out the construction of the 
works and supply electricity, but every step in carrying out the works had 
been taken with the approval of the Corporation’s engineer. The concession 
was limited to 30 years, which exp ires in 1921, and the maximum charge 
for energy was put at 8d. a unit. The works were not very successful at 
first, and for four years there was no dividend, then for one year 8 per 
cent., the next two years 4 per cent., the next year 5 per cent., the next 

ear 6 per cent., and for the last five years 7 per cent. That percentage 
however: was not upon £120,000, The capital of ths company was 
£30,000, and the rest of the capital that it was necessary to spend con- 
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sisted of tem loans at 43 per cent., and 5 per cent. debentures. The 
Electric Lighting Act of 1882 said that a Corporation should have power 
to enter into a contract for the supply of electricity with a company like 
‘the promoters, and everybody thought that that meant the supply of elec- 
tricity to the consumer. The Court, however, decided that it meant a 
supply to the Corporation, not to the consumer. In these ciroumstances 
he thought they were entitled to the support of the Corporation in asking 
Parliament for powers to remedy that defect. Richmond Corporation, how- 
ever, opposed, and he thought they would find that the grounds of oppo- 
sition were that they wanted a better bargain. Since the decision of 1905 
there had been two other precedents (Twickenham and Folkestone) and 
the promoters had followed exactly the terms of the clause contained in 
those two bills, which clause had the approval of the Board of Trade. 

Mr. H. B. RENWICK, manager and secretary of the promoting com- 
pany, said the price per unit first charged was 7d., and reductions had 
been made equal to 34 per cent. below the maximum allowed by the Pro- 
visional Order, the average price of current for lighting being now 519d. 

Mr. SYDNEY MORSE. solicitor to the promoters, said the bill had 
been sent to the Board of Trade, who had made a report to Parliament. 
If after reading that report the Committee were in any doubt about what 
the view of the Board was they were quite willing—indeed anxious—that 
the Committee should ask the Roard of Trade what their view was. 

Mr. BALFOUR BROWNE, K.C., for the petitioners, submitted that by 
sec. 11 of the Electric Lighting Act, 1882, a local authority, having ob. 
tained a provisional order, should not be allowed to transfer its powers 
without the consent of the Board of Trade, who were there to protect the 
public. An absolately illegal agreement had been entered into, and if the 
company wanted to make it valid they must submit themselves to the 
same ordeal as they would have had tojdo if it had been valid—that was, 
to go to the Board of Trade. He held also that the promoters had gone 
beyond the agreement. They could, for instance, by their bill contract 
for a supply of electricity from outside, instead of keeping up their own 
works, which the Corporation was to have at the end of 30 years. If the 
company would gecept his offer and go to the Board of Trade, they should 
have an agreement from the Corporation for the remainder of the term of 
80 years, and the whole of the conditions should be settled by the Board. 

Mr. MOON said the question was what that offer meant. If the Board 
of Trade’s opinion was ascertained whether the bill should pass or not 
then he was not only prepared that the Committee should ask the Board, 
but he invited them to do so. 

The Committee found the preamble of the bill proved, and reserved the 
consideration of clauses. 

On Tuesday Mr. MOON brought up a clause which he said was 
intended to allay the apprehensions of the petitioners, that the company 
might obtain & supply outside, 

Mr. COURTHOPE MUNROE said his complaint was, that the promo- 
ters had not held to what they said—that they did not desire to be placed 
in а better position by reason of becoming undertakers. They would now 
be able to promote bills without the corporation's consent. 

The Committee accepted the promoters’ clause 

Mr. COURTHOPE MUNROE suggested a clause giving the Corpora- 
Hon power, as prospective purchasers, to inspect the works from time 
ime. 

Mr. MOON opposed this as unusual and not in accordance with the 
terms of the agreement. 

The CHAIRMAN : Are you under any obligation by the agreement to 
keep up the plant to a particular standard ? : 

Mr. MOON: No; we have to keep a sufficient supply, and if we do not 
we can be prosecuted by the consumers. 

The Committee declined to accept this clause, and subsequently ordered 
the bill to be reported to the House. | 


NORTH-EAST LONDON RAILWAY BILL. 


This bill came before the Committee of the House of Commons on Un. 
opposed Measures last week. It sought to extend the time for the 


acquisition of lands, and within which the capital was to be subscribed. | 


It was also sought to raise the interest to be paid during construction 
from 3 to 4 per cent. ` By the 1905 Act £3,000,000 of capital was autho- 
rised, and by the 1906 Act an additional £250,000. The amount of 
4509 900 to be paid out of capital during construction was not to exceed 
Mr. J. BEVAN BRAITHWAITE said that at this time last year the 
had almost completed arrangements for raising half the Sed 88 wd 
were bound to do before they could exercise the power in the bill, but 
owing to a motor car accident he was incapacitated for eight months, 
and the whole thing stood over. They were now engaged in serious 
negotiations for raising the money, and they had a fair prospect of doing 

а Hat un m Mo getting ue гош abroad they asked to be allowed 
cates to rer, whi i i i 
investor ое was the security which foreign 

т. P. T. MIDDLETON, one of the promoters, said there was an 
agreement by which his firm would get a large share of the contract. 
They had subscribed £20,000 for promotion expenses and had share certi- 
3 for that. They would take one-third of the contract price in 

The CHAIRMAN assured the promoters that the Committee would 
make the question of promotion expenses an important matter in this 
and other Bills. If they were asked to allow a higher rate of interest 
they must ask about the promotion expenses. 

i 3 said that they were waiting for the completion 
8 3 e Speyer system of railways. The last line of that System (the 
Thee Cross, Euston and Hampstead line) would be completed in July. 

| e results во far had not been satisfactory from-the shareholders’ point 
of view, and English investors were inclined to fight shy of tube railways, 


250,000 to £20,335. 103. This does not touch the preference 
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In the case of the North-East London line, however, only four miles ты 
tube and 11 miles in the open, and he felt that the financial renli 
would be much better than the London tubes. On the Continent and i 
America they had greater faith in that system of traction, 

The Committee gave another year for raising the capital, but would 
not allow the rate of interest to be paid out of capital during constructio 
to be increased. They offered no objection to allowing the issue of 
bearer certificates. 

Farther consideration of the bill was then postponed till after Easier 


NATIONAL PHYSICAL LABORATORY. 

In the House of Commons on Tuesday, Sir W. EVANS-GORDOS 
asked the Secretary to the Treasury if certain officials of the Nationi 
Physical Laboratory were some time ago engaged for approximate; 
nine months on a research on gutta-percha for a private firm ; if so, wha 
fee was paid for the research; if it had been published and vas aces. 
sible to the general public; and, if not, would he give orders for i 
immediate publication. 

In reply, Mr. RUNCIMAN said the answer to the first part of t 
question was in the affirmative. The fee paid was £502. 17s. 4d. T 
chemical results arrived at were published in a Paper by Dr. Caspar, 
which was printed in the Journal of the Society of Chemical Industy 
for Dec. 30, 1905, and in the Collected Researches of the Laboratory’ 
(Vol. II.); а copy of the latter had been placed in the library. Th 
physical and mechanical results were in the director's hands and evi 
be published if necessary, but it had not been thought that they vete d 
sufficient public importauce to justify the expenditure. 

In reply to further questions, Mr. RUNCIMAN said that £15,000 hal 
been received from the Government in the way of grants for laborstor 
buildings and equipment during the past two years. The buildings ver 
being erected and were for the most part still in the contractor's hand. 
The total amount received for the original equipment of the Natio! 
Physical Laboratory was £19,000. The annual grants from Sept., 18%. 
to March; 1907, amounted to £33,500. A list of the researches published 
was printed in the '* Report of the Liboratory for 1906" (pp. 21-4) 
copies of which had been placed in the library. The results of the pan 
cipal investigations also appeared in the collected researches of theNatioas! 
Physical Laboratory, two volumes of which had been issued, and a third 
volume was in course of preparation. There was a Departmental Com: 
mittee of the Treasury now sitting to inquire into the working of the 
laboratory; which he hoped would report shortly. 


Metric System of Weights and Measures.—The bill introduced by Mr. 
Straus for the introduction of the metric system of weights and wenn 
in this country was rejected by the House of Commons on the motion 
second reading on Friday. 


LEGAL INTELLIGENCE. 


— (M 

Deep Leads Electric Transmission Co. (Ltd.)—With ej cos 
of all parties, the petition for the winding up of this company ^as 
withdrawn. 

Robertson Electric Lamps (Ltd.) v. Robstone Lamp n 
minating Co. (Ltd.)—On Friday this case was again before Br. hen 
Swinfen Eady, and defendants offered to submit to а perpetual injane ix 
restraining them from selling, or offering, or exposing or ga 
sale or procuring to be sold any electric lamps or any apparatus or dat 
used in connection with electric lamps not being of plaintiffs m sri 
ture under the name of Robstone,” or any name сор, like v 
or any other name во closely resembling ‘‘ Robertson ” as to gan 
mislead or deceive the public into the belief that the goods iil e 
or sold by defendants were the goods manufactured or sold by us 

Bastian Meter Co. (Ltd.)—Mr. Justice Parker on Bain 
tioned the petition for the reduction of capital of this paeh al 

686 
the lost capital is wiped off by cancelling 153. of each ч 
ordinary shares and reducing the nominal amount to 58. 
to subdivide the unissued ordinary shares into 58. shares. 


ä 
MUNICIPAL, FOREIGN & GENERAL NOTE 
APPOINTMENTS VAOANT AND FILLED. d 


A junior assistant is required for Stepney (London) ed to the 
ment. Wages 20s. per week to commence. APP Osborne 
engineer and manager (Mr. W. C. P. Tapper), 27, € 
London, E., by April 4. See an advertisement. sal expe 

An outdoor representative with technical and eo 
ence is required to call upon power and lighting oon 
an advertisement. r for ther 

Barking Council require a general clerk and атаа 2100 
electric lighting and light railways departments. 
Applications to the Clerk by April 16. . ineering aod 

A chief civilian engineer, proficient in electrical ey d anted by 
preferably with experience in ordnance manufacture ing to 150 
the Government of India, Salary 1.200 TOP Whitebslt 
rupees a month. Forms from the India Offs, 


London, S.W. 


ала BB HE: 


Se en 
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Mr. J. W. Hudson, chief tramway inspector at Nelson, has been 


appointed manager of Todmorden Corporation motor ‘bus de- 
partment. 


Mr. C.G. M. New, general assistant to Mr. Arthur Ellis, the 
chief electrical engineer, has been appointed deputy electrical engi- 
neér at Cardiff, at £200 per annum, rising by £10 a year to £260. 


that the statements in the petition cannot be substantiated, afd are 
apparently made by persons very imperfectly acquainted with what is 
being done by the committee. 

The report was adopted by the Council. 


Carlisle.—On the advice of the city electrical engineer (Mr. C. D. 
Burnet), the Corporation have decided to revise the scale of charges 
for electricity for power. 

In future the charge will be 1d. per unit except at the following times : 
Sept. 15 to 30 (from 4:30 p.m. to 10 p. m., October and November (4 p.m. 
to 10 p.m.), December and January (3:30 p.m. to 10 p.m.), February and 
March (4 p^. to 10 p.m.) and April 1 to 15 (4:30 p.m. to 10 p.m.) Con- 
sumiers taking less than 400 units per annum per kilowatt installed will 
be chargéd 2d. per ühit, sind those taking less than 80 units per quarter 
and 120 unita per annum will be charge: lighting rates. 

. Coventry.—Foleshil? Council have assented to the application of 
Coventry Corporation for authorityte extend the electricity supply 


е 
"n 


Aberdeen.— The City Council have agreed to purchase the Cults 
electricity works for £9,500, and are promoting a provisional order 
t» authorise the completion of the purchase. 


Arbroath (N.B.)— The Couneil have approved the provisional 
order which has been applied for by Mr. G. Balfour, and a site for 
electricity works has been fixed upon. 


Battersea (Londen).— Mains are to be extended in the Nine Elms 
district to the premises of Crosse & Blackwell and T. & W. Farmiloe 
at an estimated cost of £490. i 


Coal testing apparatus is to be procured for use at the electricity 
generating station. 


Bonus to Staff.— We learn that the directors of the German 
Atlantic Cable Co. have, on the recommendation of the managing 
director, agreed to pay the whole of the Company's staff at home and 
abroad a bonus equal to one month's salary. 


Bristol.—The Corporation have received sanction to borrow 
£104,098 for extensions of the electricity undertaking. £108,554 
was originally applied for, but this was subsequently increased to 
£106,986. 

Recently the Ratepayers’ Non-political Association presented а 
memorial to the Council as to the position of the electricity under- 
taking, and on Tuesday the Electricity committee presented a long 
report in reply to the criticism of the association. 

The committee point out that the profits set out in the department’s 
accounts are correctly stated, and that a continuous audit of the accounts 
has been made for some years past. The opinion of Prof. Dicksee was 


taken as to whether the amount set aside for sinking fund was sufficient | current would be subject to variation. The Corporation would 
to provide for all possible contingencies, and having received from him a 


ildi ip it with r-generators 
report setting forth what, in his opinion, should be done to bring the кешес) ue 26, An quip. ee " 
sinking fund and the reserve for renewals to the proper amount to pro- id А g d ; the Elek 
vide for the re.instatement of the various assets, that had been done. Electric Plant for German Cruisers.—According to the - 
The result of the trading to 25th March, 1906, had been that the capital | frotechnische Anzeiger the German Admiralty have. given an order 
debt of the undertaking had been diminished (either by repayments or | for eight 200kw. turbo-dynamos for the new cruisers “ Ersatz 
sinking fund) by £96,139 5s. 10d. £19,110, 18s. 9d. has been accumu- | Bayern and Ersatz Sachsen." These turbo-dynamos are to be 
lated as reserve and £5,978. 9s. 8d. (balance carried forward in net | constructed by Emil Sinell (Berlin) on the Brown Boveri-Parsons 


revenue account) was in hand. These latter sums are, in the opinion of | system, and are said to be the largest yet applied for the generation 
the commitiee, amply sufficient to meet every contingenoy. of light and power on German war ships. | 


The statement made in the memorial that ‘‘ as good street lighting can ipiti : . ided 
i : " ; ia: Exhibition. —Devonport Electric Power Committee have decide 
be obtained from gas as from electric aro lamps,“ the committee dis to organise an Electrioal Exhibition in September next. 


agree with, and the following table is given to show that with the old : А 

form of arc lamp eight times the candle-power can be obtained at the Export of Electrical Machinery to Australia.—The Prime 
same cost as with the old form of gas burner, and with the new type of | Minister of the Australian Commonwealth (Mr. Deakin) has 
pledged himself that the first business to be taken up by the 


flame arc lamp three times the candle-power can be obtained at the same 
cost as with the best form of incandescent gas burner now used for public | Government upon his return to Melbourne from the Colonial Con- 
ference in London will be to re-cast the present tariff. 


mains into the district. . X6 

Customs Duties. The Goverfiments belonging to the South 
African Customs Union have agreed that telephone cabinets shall 
be dutiable, under No. 175 of the tariff, at 15 per cent. ad val., sub- 
ject to a rebate of 8 per cent. when manufactured in the United 
Kingdom or recipsocating colonies. © 


Dublin.—The Electric Lighting committee, in submitting their 
estimates for the ensuing year, state that, after providing for 
expenses, interest and repayment of capital to the amount of 
£18,947. 16s. 1d., they will have a credit balance of £1,076. 16s. 8d. 
The estimated revenue from private lighting is put at £39,500, 
against £82,527 for the current year. 

Dudley.—An inquiry was held here last week into the applica- 
tion of the Council fer sanction to borrow £8,000 for extension of 
the electric lighting cables. | 

Dunfermline.—The Fife Electric Power Co. have offered the 
Council to supply electrical energy in the town transformed from 
8,000 volts alternating to 500-550 volts continuous on terms already 
submitted by the company, except that the price for the transformed 


lighting, but working under test-room conditions : — 


Nom. C.P. ^ Annual Cost per The evidence given before the Royal Commission, which has been col- 
each lamp. cost. lamp per br. | jecting information upon the subject for the last two years in the various 
Gas, ordinary flat flame burner 153 .. £2 811] .. 0158d. Federal States, goes to show that the present tariff has a highly prejudicial 
Gas, incandescent ..... — 775. 2 5 9j .. 0°148d. effect upon electrical development in Australasia apart from the check on 


Gas, incandescent.......... 150 .. 810 6j .. 0°228d. 
Electric are lamps (ordinary | 1,000 .. 13 9 3% . 08144. 

type) es Seite Sake g | 2,000 .. 19 6 44 . 1 563d. 
Electric aro lamps, flame type 1,500 .. 12 9 34 .. 077534. 


The cost per candle-power per annum on an average user of 8,675 hours 
for the different kinds of lighting enumerated above, is 37:464., 7:25d., 
5:58d., 2:99d., 2-87d. and 1:85d. 

The charges in each case include the cost cf the gas or eleotricity 
delivered at the post base, and all charges for labour and. materials, 
attendance and repairs. As to public street lighting, the flame arc lamp 
appears to be capable of working considerable improvement in thaí 
respect, and the committee hope in the near future to place in the streets 
flame arc lamps for trial. The committee also believe that metallic. 
filament lamps will materially improve the private lighting and at the 
same time materially reduce cost, 

Figures are quoted showing how the charges for public and private light- 
ing have been reduced, and the committee hope to be shortly ina position 
to make still further reductions. As to the question of the employment 
of the committee’s permanent hands upon permanent works, it is pointed 
out that no portion of the salaries of permanent officers has ever been 
charged to a loan account; only such portions of the wages of workmen 
for the time actually employed on capital work has been so charged. This 
subject is now under discussion ато. sst the various municipalities, and 
it is hoped to obtain a definite explanatory statement from the L.G. 
Board at no distant date, 

No demand has been made upon the ratepayers in support of the elec- 
tricity undertaking since 1895. Working expenses, sinking fund and 
interest have been entirely defrayed from receipts. In 1898, the city.paid 
for gas 28. 8d. per 1,000 ft., to-day it pays 1s. 6d. In 1893 gas consumers 
pai 28. 10d. per 1,000 and to-day the ordinary price was 2s. with a re- 

uction to 1s. 6d. in certain cases. Those substantial reductions were 
the result of economies and improved methods in the manufacture of 
gas, stimulated by healthy competition. The committee are of opinion 


the export of electrical machinery from this country. . А 

Mr. C. Е. Crocker, manager of the Kalgoorlie Electric Power & Licht- 
ing Co., stated that his company had imported electrical machinery during 
the last three years, the total invoice value being £7,450, the duty being 
£881, or over ll per cent. The goods came from Great Britain, Germany 
and America, Practically no electrical machinery was manufactured in 
Australia, He instanced a Melbourne firm who made an electric motor 
which his company had endeavoured to use, but they found it un- 
satisfactory, and besides the price was £67, while similar imported motors 
cost only £17. 10s., invoice free. Nearly all such motors were 
used on lower-grade mines around Kalgoorlie, because electric motors 
were much cheaper to instal than steam, and if the daties were reduced 
во as to allow more electrical machinery to come in, the mining industry 
would be greatly benefited, and possibly in time there would be sufficient 
demand in Australia for electrical machinery for local works to be 
started. He was quite certain it was impossible to manufacture elec- 
trical machinery in Australia at present, owing to its restricted use. This 
company were getting a good many motors from Germany because their 
prices were lower than anyone else's, and due, he believed, to а large 
extent to а combine of manufacturers, bat he believed that most of S 
electric motors brought into Australia were coming from England. Oa 
electrical: plant the freight rate averaged from 30s. to 50s. per ton. T€ 

Mr. D. С. Surra, electrical engineer at the Kalgoorlie еш x 
station, said they had two turbines, costing f.o.b. London £1,9 уч 
turbine and dynamo combined. Landed at Kalgoorlie they N р 
but of that amount £275 was paid in duty, about 14 per Sent Bern 
no possible chance of either turbines or dynamos being made кыдай 
at anything like the same price. If works capable of man ng 
those machines were established in Australia on a scale 5 2d 
economio construction it would, in a year, produce all tho e the 
required in Australia, and then stand idle; therefore to Vu fes 
establishment of such an industry would be bad ores 1 стеях 
remarks applied to all electrical machinery, general fittings, &., 


` 
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were a imported. It would be quite impossible to manufacture them in 
Australia at anything like the price of the a rele article. 

Mr. E. G. C. TON, electrical engineer, Brisbane, said he had recently 
given up manufacturing electrical goods, and was now an importer and 
also a supplier of electrical energy, having a large interest in the local 
electric lightin company. Although he had been driven out of the 
manufacturing business his sympathies were Protectiopist, But he failed 
to se» how electrical goods could be made in Australia for many years to 
come. He suggested a number of electrical articles being placed on the 
free list, as they could not be produced locally. 

Mr. Мм. WrreoN, scientific instrument maker, said he had been em- 
ployed for some years in the manufgcture of electric lamps at Woodside, 
Glasgow, Scotland. He advocated a duty of 50 per cent. on electric 
lamps, so that a manufactory could be started in either Sydney or 
Melbourne to meet the Australian demand, which he estimated was about 
eight million lamps a year. Ne one would put money into such an 
undertaking if there was not a d of 50 per cent. to keep out the 
foreign article. A local factory w make lamps superior to those that 
were imported, as he was told by eléstrival engineers that 10 per cent. of 
those imported were defective. Auptratia was the great dumping ground 
for electrical goods which ware detective. The imported lamps now 
generally in use in Australia Нё to be renewed at least every тез 
months, while lamp3 in continuous use only lasted one month. The 
best imported lamp would not last longer than 1,000 hours. 


Gillingham.—The Council are applying for sanction to a further 
loan of £5,000 for extensions of the electric lighting cables. 


Glasgow.—A lengthy report has been prepared by the manager 
of the Tramways Department (Mr. Jas. Dalrymple) for the Tram- 
ways Committee, and it has been decided : 

That the maximum rate of pay for motormen and conductors shall be 
increased from 31s. to 32s. per week after the;fifth year of service, the 
minimum remaining at 243. The rates of pay for depot men are to be :— 
Car cleaners, 288. to 278. ; sandmen, 238. to 27s. ; greasers, 238. to 278. ; 
handymen, 258. to 29s. ; controllermen, 27s. to 31s. ; truckmen, 298. to 
33e.—all per week. These increases, which take effect on June 1, re- 
present au additional expenditure of £3,715 per annum. 

With regard to complaints by motormen and conductors, the com- 
mittee recommend that the questions as to a 12 days’ holiday annually 
with full pay and the establishment of a 48 bours’ week be remitted to 
the Special Committee on conditions of service, and that the question of 
half-pay during sickness be also brought before that committee. ' 


Halifax. The Council have decided to take £707 from the profit 
on the past year's working of the'electricity department for relief of 
rates. m уы ome | | 

Hammersmith (London).— £8,000 is to be transterred from the 
profits of the electricity undertaking to the rates account. 


Hanley.--The Council have increased the salary ef the borough 
electrical engineer (Mr. C. H. Yeaman) from £820 to £850 per 
annum, rising by yearly increments of £10 to £40). 


Heston and Isleworth.—An inquiry was held oa Tuesday into 
the application of the Council for sanction to borrow £4,550 for ex- 
ос of the electricity works, including laying mains to Isleworth 
workhouse. 


India.—The Bombay Government has sanctioned the scheme for 
utilising the water power of the mountain streams of the Ghats in 


the eration of électrical energy for power and lighting in the 
Bombay district. 


Kingston-on-Thames.—From July the consumers of electrical 
energy are to have the option of being charged either according to 
the present maximum demand system (7d. per unit for the first 
hcur and 8d. after), or at a flat rate of 5d. per unit. . 

The Chairman of the Electric Light committtee (Councillor Sprant) 
said that there had been constant complaints as to the intricacy of the 
maximum demand system and of the difficulty of working out the figures. 
They had lost a few of the old short hour consumers, but they had 
gained a great increase in the long -hoar consumers, and the time had 
now come when they were in a position to offer them a flat rate of 5d. 
The committee calculated that by the system now proposed they could 
not lose more than £400, and it was more than likely that the increase 
of consumers would more than counterbalance that possible loss. 


PR 


Lewisham (London).—The Council, having considered alterna- 
tive proposals of the biet engineer of the Tondon County Council 
(Mr. M. Fitzmaurice) for the reconstruction of the tramway from 
Catford to the Obelisk, Lewish m, have approved of the scheme, 
which will involve the construction of a short length of single track 
in the district, thus avoiding any contribution for street wi ening. 


Liverpool.—In the annual report of the tramway traffic man 
(Mr. C. W. Mallins) for 1906 it is stated that the incinta иш; 
of vehicles їп use was 475, the number of journeys 1,846,435, pas- 
sengers carried 122,094,528, miles run 12,115,934, average receipts 
per mile 11-17d., average receipts per journey] 8s. 444., average 
receipts per car £1,186. 183., total receipts £563,777. 0s. 5d. 

Г fares were 89:197 per cent. of the whole, or 108,905,274 out of 

2,094,529, Passes issued to servants, police, officials and members of 
the Tramways committee numbered 94,307, an increase of 10,168. 


The plough guard pushed 44 people who had fallen in f 
or had been knocked down, ез of the me чы елкы Me SAN 


gross 


tals without any serious; cussion on “ Current Transformers,” dealing with their mechan? 


injuries. The ratio of fatalities to passengers carried had deoreased from 
one in 6,000,000 in 1897 to one in 30,528,632 last year. There were 
four fatal accidents caused by the cara, against 29 esnsed by other 
vehicles. The number of articles left in the cars was 22,254, against 
22,891 the year before. The staff numbered 1,955 against 1,901. Traffic 
expenses were £148,667, or 2-945d. per car mile; general repairs and 


maintenance £82,366 or 1°631d.; power £99,018, or 1:980d.; general 


expenses £54,452, or 1079d.; remt of leased lines £5,876, or 0:116d.; 
and interest and sinking fund £109,590, or 2:171d. ; a total of £500,862, 
or 9°922d.; against car mile earnings of 11170. 

Capital expenditure to date is £1,901,997 ; total revenue last year, 
£586,619, against £566,628 ; operating cost, £891,282, against £381,378, 
rofit3, £192,337, against 2185, 250; interest and sinking fund; 
£109,508, against £109,291; balance, £82,756, against £75,959; trans- 
ferred to reserve, renewal and depreciation, £55,171, against £59,639: 
transferred to general rate account, £27,585, againet £25,319. 


London County Council.—At Tuesday's meeting the following 
items were dealt with :— 

Manufacture of Tramcar Bodics.—Last week the Council passed 
several recommendations brought up by the old Highways committee for 
the provision of electric cars, but postponed the consideration of a farther 

ecommendation that an expenditure of £28,150 should be sanctioned 
for the manufacture of 50 tramcar bodies by direct employment of labour 
under the management of the Highways committee. Tbe matter was 
held over for the report of the Finance committee. 

Tottenham Court-road Tramways.—On the recommendation of the Par. 
liamentary committee it was decided to strike out this tramway from ths 
Council's bil]. | 


London County Oouncil Meter-testing .Rules.—The London 
Electricity Supply Cos. have lodged objection with the Board of 
Trade against clauses 5, 8 and 9 of the proposed new rules of the 
London County Council for the testing of electricity meters, and also 
against the scale of fees, and suggesting that the Board of Trade 
should postpone their approval of the same until the department is 
in possession of the report of the Engineering Standards committee 
who are drawing up a specification for electricity meters. 

Fulham Borough Council have made a similar objection. 

[The County Council Rules are set out in full in The Electrician” 
Electrical Trades Directory and Handbook, 1907, рр. 108 to 105.) 


London Fires.—In the annual report of the chief officer of the 
London Fire Brigade it is stated that of the 8,848 fires during the 
past year 105 were due to electricity, against 495 due to gas lighting 
and heating. The fires caused by electricity were divided as 
follows: Electricians at work, 1; workmen severing electric cable, 
1; workman’s tool coming into contact with electric cable, 1: 
defective electric circuits, 100; “ overheat of electric lamp," 1; 
“ overheat of electric light (sic), 1. There were 332 more fires 
than in the preceding year, and amongst the causes of this increase 
are (according to the Chief Officer) defective electric circuits, which 
caused 100 fires last year against 70 in the preceding 12 months. 


Metropolitan Railway.—On April 2 all steam trains will be 
withdrawn and the number of electric trains will be considerably 
augmented. 


' Newcastle West (Limerick).—Tho Council have been asked 
by Mr. W. Phelan to permit the laying of electric lighting mains, 
as he proposes to establish clectricity works for supply of energy fot 
lighting and power. The matter has been referred to the Council's 
engineers, Messrs. Horan & Leahy. | | 


. P.O. Telephone Extension.—' The Postmaster General proposes 
to erect a telephone exchange at New Barnet, and tenders are 10: 
vited for the erection of the building. 


Personal.—Mr. A. F. Goodwin, of the supply department of the 
General Electric Co., has severed his connection with the compan} 
and has joined the staff of Thomas L. Scott & Co. (Ltd.), 28. 
St. Martin's-lane, Cannon-street, E.C. 


Presentation.— Mr. W. R. Senior, contract a zent of the National 
Telephone Co. at Hull, having been promoted to the eye 
department at Leeds, his colleagues at Hull have presented : 
with a silver cigar case. The presentation was made by the Nationa 
Co.'s distriet manager (Mr. C. C. Worte). 


Provisional Order Revocation.—The Board of Trade have re: 
voked the Friern Barnet Electric Lighting Order, 1901. 


Radcliffe (Lancs. )--The Electricity committee announce that ed 
have made a profit of £40 on the past year’s working of the ad : 
tricity department, although 12 months ago they anticipat И 
deficit of £500. There has been an unexpectedly large inzrease 
the number of consumers. 


Reyrolle Debating Club.— The third meeting was held on D. 
inst., when Mr. Fullagar read a Paper on “ Тһегшойупат 10 
dealing chiefly with the limitations to possible efficiency iran 
follow theoretically from the consideration of Carnot's cyc ting 
the limits of temperature obtainable in practice. x јог 
discussion, opened by Mr. Schuil, was continued by - 4 "he dis- 
and others. On Thursday, March 21, Mr. Coates гөвиш к 
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construction. By the aid of diagrams he explained the principal 
5 in the ele: trical design. Mr. Reyrolle occupied the 
chair. ; 


Smethwick.—The Council have transferred their provisional 
electric lighting order of 1898 to the Birmingham and Midland 
Tramways (Ltd.) for £724. 7s. 11d., tho agreed costs, charges and 
erpenses of the Council in obtaining its order and transfer. The 
period of the transfer is 35 years from Aug. 12, 1902. E 


South Shields.— The official in:pection of the Stanhope-roai and 
Tyne Dock tramway route took place on Tuesday. - 

The new section is about 4 mile in length, and the work included 
lowering the road under the Bolden-lane bridge, altering the gas and 
water mains and other items of an exceptional kind. The cost was esti- 
mated at £10,700, but the work was carried out for £8,000. The соп. 
tractors for the permanent way were Wm. Underwood & Dros., and for 
the overhead equipment Dick, Kerr & Co. ) / 


Bouth-Western Polytechnic.—Mr. Hayes Fisher, chairman of 
the governing body, presided last week at the 11th annual distribu- 
tion of prizes and certificates to the students of the evening classes 
and the day college connected with the institute. Sir Owen 
Roberts distributed the prizes and certificates in the absence of 
Lord Alverstone. n PME 


Swansea.—A special sub-committee has been appointed to 
consider the details of the working of th» electricity department 
with the view of making suggestions as to economies in working 
and also increasing the revenue. 


Tramway Workers’ Union.—The 17th annual report of this 
union states that the membership is now 18,011, against 11,059 at 
the'commencement of the year, an increase of 1,952. The number 
of branches is 92. The capital is £24,009, compared with £21,606. 
qom reached £19,289, an average of £1. 9s. 6d per member for 
the year. 


Watford.—The adjourned inquiry into the application of the 
Council for permission to borrow £18,500 for the extension of the 
electricity undertaking was resumed by Mr. H. Ross Hooper last week. 

The clerk (Mr. H. Morres Turner) said that since the last sitting the 
figures had been revised, and it had been decided to withdraw a part 
of the application (bunkers and coal conveyor). They now wanted a loan 
of £8,949, instead of £13,500. The Inspector made exhaustive inquiries 
in regard to the Cassiobridge sub.station, the probable demand for current 
in the district, &c. The item of £220 for public lighting was the subject 
of a lengthy examination of the electrical engineer (Mr. J. R. Weston) 
by the Inspector, and the inquiry was adjourned till April 17. The 
Inspector struck out £25 for gmall tools, intimating that the Board did 
Dot allow loans for this purpose. 


West Bromwich.—The Electric Lighting and Power Committee 


recommend that £800 be granted out of the profits on the past 


year's working of the electricity undertaking in relief of the general 
district rate. 


West Ham.--The engineerand manager of the electricity depart- 
ment (Mr. A. Hugh Seabrook) has arranged terms with J. Knight 
& Sons for a supply of current to their large soap works at Silvertown. 
The consulting engineer for this installation is Mr. H. D. Wilkinson. 

Mr. #Ёкхлвкоок also reports that the experimental are lamps he was 
authorised to put up are working satisfactorily, and he now recommends 
this arrangement for general use, with the exception that the charge bo 
£8. 49. instead of £8 per lamp per annum, paid quarterly, for 800 hours 
per annum, and for every hour in excess of 800 24d. The charge to 
inolude current, carbons, trimming, maintenance and the lamp itself. 
The charge is to apply to all 4 unit per hour lamps. The meter rent is 
to be ls. per quarter. A further arrangement, which would meet the 
requirements of small shopkeepers who do not want an arc lamp, із a 
four-light fitting with wiring complete, containing four metallo filament 
lamps, total 200 с.р. The Council could #ipply the fittings and wiring, 


lamps and current for £4. 10s. per annum for 800 hours, and ld. per. 


hour for every hour exceeding 800. In both cases the consumer would 
have to sign an agreement for at least two years, and he (Mr. Seabrook) 
would require power to discriminate between desirable and undesirable 
consumers. Ample margin was made in the foregoing charges for depre- 
ciation. Mr. Seabrook has no doubt that the application of this syatem 
to various other apparatus would have beneficial results, as the con- 
sumers’ objection to capital outlay must be provided for, and in many 
cases he has more faith in a recording clock than in an electricity тей г. 
The Electricity committee recommend the scheme for acceptance. 

The Tramways committee have approved a bonus scheme drawn up by 
the manager (Mr. H. E. Blain) for rewarding motormen and conductors 
for general efficiency, punctuality and good conduct. There is further to 
be a bonus for motormen in connection with current consumption. This 
bonus is to be paid at the end of each financial year in which a reduction 
in the current consumed per car mile has been effected in comparison 
with the previous year. 5 per cent. of the sum represented by any saving 
of current is to be divided amongst all motormen in the service at the end 
of each year who have been employed for not less than six months in such 
year. 


Dinners.—The staff dinner of Croydon Corporation electricity 
works was held on 16th inst. The borough electrical engineer 
(Mr. A. C. Cramb) presided, and among those present were the 
Mayor (Councillor H. Keatley Moore), the acting chairman of the 


Electricity committee (Councillor Betteridge), the assistant electrical 
engineer (Mr. W. Burr), &c. : 


The fourth annual dinner of the Glasgow branch of the Scottish 
Section of the Electrical Contractors’ Association was held on the 
21st inst , Mr. W. M’Whirter presiding. 

In giving the toast of The Glasgow Branch of the Association,” 
Baillie WrLLock said that, so far as electrical engineers іп Glasgow were 
concerned, he thought they were fully up to date. He found that elec- 
trical contractors’ work was done in a more satisfactory way now than in 
the past. A high standard of work made electricity popular, and there 
was nothing ерт than a badly executed wiring job. 

The СплтвмАх replied. 

The Durham Collieries Electric Power Co. entertained their staff 
and d Ph to dinner on Thursday evening last. The chair was 
occupied by the manager (Mr. C. W. Nichol), and about 50 sat down. 

Mr. №спот, said that the company was being transferred to the New- 
eastle-upon-Tyne Electric Supply Co., though the management тоо] і 
still remain thé same, and he hoped that the services of the men would 
still continue and that they would be appreciated in the future as they 
had been in the past. 


TRADE NOTES AND NOTICES. 


NOW READY. 


"THE ELECTRICIAN" ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1907 Edition 
of the Big Blue Book, price 153., or post free in the 
United Kingdom, 15s. 9d. The new and enlarged volume 
brings a great mass of statistical and technical data 
quite up to date, and the Directorial Division has been 
thoroughly revised and amplified. | 

AM branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters have 
received every attention in the new volume, which aggre- 
gates more £han 2,000 pages. The Directory Division is 
complete and thoroughly accurate, and has been revised 
up to Feb. 14, 1907. All mere lists of members of 
Societies and Institutions (so easily and cheaply avail. 

fe) are excluded, as quite unreliable for Manufacturers’ 
and Dealers' purposes. The set of seven valuable 
Tables, &c.,-have been very carefully revised and ex- 
tended, and remodelled into handy book form, making 
the 1907 Edition of this indispensable work the most 
complete book of the kind ever published. | 


TENDERS INVITED. 


Handsworth District Council invite tenders for supply, delivery 
and erection of extension pipework at their electric power station. 
Copies of specification, &c., after April 3 from the clerk (Mr. H. 
Ward), Council House, Handsworth, near Birmingham. The spe- 
cifications, conditions of contract and drawing can be seen at, but 
not obtained from, the offices of the consulting engineers (Messrs. 
Kennedy and Jenkin) 17, Victoria-st., London, S. W. Tenders to 
Mr..Ward, Council House, Handsworth, before noon, April 24. 
See also an advertisement. 

Islington (London) Council invite tenders for 12 months’ supply 
of alternate-current induction meters (50 cycles per second) and 
also prepayment meters to take pennies and sixpences. Tenders to 
the town clerk (Mr. Wm. F. Dewey), Town Hall, Upper-street, N., 
by noon April. 4. | | 

Edinburgh Corporation invite tenders for the supply of stores for 
the electricity department for the year ending May 16, 1908, in- 
cluding bitumen, arc lamp carbons and globes, c.i. pipes and pave- 
ment boxes, house service fuse boxes and electricity meters, Tenders 
to the Town Clerk by April 8. 


Glasgow Corporation want tenders by 10 a.m. April 8 for 12 
months’ supply of stores, &c , for the tramways department, includ- 
ing cables, carbon brushes, india-rubber and asbestos goods, axles, 
castings, tubes, fuel, iron and steel, ironmongery, glass, oils, &c. 
Forms from the General Manager, 46, Bath-street, Glasgow. 


Prestwich Guardians want tenders for generating plant (complete 
lighting and motors), lifts and hoists, bells and telephones at the 
new infirmary, Charlestown-road, Blackley. Tenders to the clerk 
(Mr. Edward W. Ogden) by 10 am. April 4, at the Union Offices, . 
Cheetham Hill road, Manchester. . 

Bristol Electrical committee invite tenders for arc lamps, car- 
bons, d.c. motors and starters for hiring, and joint and о 
boxes. "Tenders to the city electrical engineer (Mr. H. Faraday 
Proctor), Temple Back, Bristol, by 10 a.m. of April 9. 
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Newcastle-upon- Tyne Corporation invite tenders for the construc- 
tion and erection of electric cranes on the Quay. Specification, &c., 
from the City Engineer. Tenders to the Trade and Commerce com- 
mittee, Town Hall, ] Newcastle-upon-Tyne, by 10 a.m. of April 2. 


London County Council want tenders by 10 a.m. April 28 for 
supply of about 1,850 tons of steel girder track rails and fastenings, 
and about 600 tons of steel slot rails and conductor tee rails. Speci- 
fications from the Chief Engineer, Spring-gardens, S.W. 


Sunderland Corporation want tenders (by noon April 11) for 
stores for the electric tramways department, including electrical 
and car supplies, wrought iron and steel, timber, paint and oil. 
Forms from the General Manager. 


Wallasey Council want tenders by April 15 for 12 months’ supply 
of stores for the electricity department, including switches and cut- 
outs, meters, cable and junction boxes, incandescent lamps, arc lamp 
carbons, oils, &c. Forms from the Engineer. 


Barking Council want tenders by noon April 9 for supply of 
rotary converters and transformers, h.t. and l.t. switchboards, cables, 
joint boxes, wire, &c. Specification from Engineer and Manager. 


Newton Abbot Council want tenders by noon April 12 for supply 
of wires, bells, instruments, &c., for fire brigade calls. Specifica- 
tion can be seen at the Town Hall. 


TENDERS REOBIVED AND ACOBPTED. 


On Tuesday London County Council accepted the tenders of the 
Donnington Sanita Pipe Co., Doulton & Co., Ensor & Co., Gibbs 
& Canning, and Robinson & Dowlen to supply 100,000 ducts each 
for tramways at £15 per 1,000. 


The following tenders have been received by London County 
Council for motor-generators for tramway sub-stations at Clapton, 
Hackney, Forest Hill and Lewisham : — 
Electric Construction Co. Phönix Dynamo Mfg. Co., £23,407 


(accepted £21,435 | B.T..H. Co. 22,495 
Mather & Platt .......... 25,805 | British Westinghouse Co.. 21,575 
Dick, Kerr & Co. ........ 25,874 , British Electric Plant Co.. 20,534 
Siemens Bros. Dynamo General Electric Со. .... 19,907 

Works (Ltd.) .......... 24,516 | Newoastle-on-Tyne firm .. *19,366 


* Unsigned tender, not to specification. 
The Electric Construction Co. has been permitted to sub-let portio 
of the contract (rheostats and switches) to E. F. Moy (Ltd.) 


For laying stoneware cable-ducts,-&c., in connection with the 
tramway construction and reconstruction works now in hand, or 
proposed shortly to be commenced, the following tenders were 
received by London County Council: — | 


North of Thames. South of Thames. 


Reid Bros. vtecepted) "e 86,518 4 0 ee ,623 0 7 
J. А. Ewart (accepted) .. E35, 240 11 8 .. £27,173 2 9 
J. Moran & Son ........ 9,239 13 5 5 46,000 0 0 
Greig & Matthess ...... 44,234 2 7 33,901 2 3 
W. Muirhead & Co. .... 38,994 0 0 .. -28,115 0 0 
D. R Paterson 36,974 4 2 , 30,217 0 0 
J. Mowlem & Co. ...... — 28,486 0 0 


For the supply of low-tension switchboards for the Islington, 
Holloway, Hackney and Clapton (Northern) and Lewisham, Forest 
Hill, Stockwell and Tooting (Southern) sub-stations and also switch 

anel for Woolwich tramways, the following tenders were received 
y London County Council :— 


Northern Southern 

sub-stations. ^ sub-stations. 
J. E. Spagnoletti & Co. ..(accepted) £3,336 0 0 £2,620 0 0 
-Universal Electrical Mfg. Co....... 5,908 0 0 4834 0 0 
British Westinghouse Co. ........ 4966 8 0 8,495 11 O0 
Ferranti Limited .............. aie 4,807 18 6 8,731 0 0 
Electric Construction Co. ........ 4665 8 0 8,012 11 O 
Kelvin & James White .......... 4,396 11 2 3,441 8 10 
General Electric Co. oo 4,141 15 9 3,100 19 3 
Сох-Уаетв .................... 4057 0 0 2940 0 0 
B. Dixon & Son.................. 8,755 13 3 2,966 11 9 
Johnson & Phillips .............. 3,749 8 4 2877 10 8 
Whipp & Bourne ................ 3,744 2 2 2,885 8 8 
Evered & (o cece 3,711 17 0 2,851 16 0 
Eckstein, Heap & Co. .......... T — 2,850 0 0 
Bertram Thomas и 3,698 0 0 2,737 7 0 
Edison & Swan Co. .............. 3,655 9 2 2,897 10 9 


For the supply and erection of 12 water tube boilers required for 
the second portion of Greenwich electrieity generating station the 
following tenders were received by the London County Council: 


Babcock & Wilcox(accepted ) £27,846 Stirling Boiler Co. ..... . £28,632 
Thames Ironworks Co. 29,846 | B. В. Rowland & Co..... 27,004 
Clarke, Chapman & Co..... 28,761 | Edwin Danks & Co. 24,137 


. Babcock & Wilcox have been permitted to sub-let the followi - 
tions of the contract : To H. Windsor & Co., brickwork кейе ТАЗА 
Preventer Co., carbon dioxide apparatus ; and J. Hopkinson & Co., boiler 
mountings. 

The tender of Ferranti Limited (at £562. 188 6d.) for switch 
. 18s. 6d. ear 
for Battersea sub-station has been accepted by London County 
Council. Messrs. Dick, Kerr & Co. also tendered at £646. 


For the supply of cables, cleats, &c., for fixing the mo Д 
ratorsthe undermentioned prices from selected бш» were ае 


to His Tondon County Council : 
festern Electric Co. (accepted 
British Insulated & Helsby Cables ............. : t 10 ‘ 
Siemens Bros’ Dynamo Works ....... m 927 5 3 
W. T. Henley's Co. ............................ 924 17 2 


Evered & Co. (uccepted) . £874 6 Eckstein, Heap & Co. .... 1,005 6 
Bertram Thomas 877 16 


Battersea (London) Council have accepted the following tenders 
for annual stores for the electricity department: 

W. H. Willcox & Co., oils and engine room stores; Sloan Electrical 
Co., arc lamp carbons; Ferranti (Ltd.), ampere-hour meters; B.itish 
Thomson Houston Co., wat}-hour meters; Callender’s Co., service boxes 
(excepting house service boxes of 25 and 100 amperes) and cables pro- 
vided the company undertake to maintain the whole of the cables sup. 
plied by them for а fuither year); British Thomson-Houston Co. and 
Edison & Swan Co., ircandescent electric lamps; Pryke & Palmer, iron- 
mongery, tools, &o. . 


Walthamstow Council have accepted the following tenders for 
additional plant for their electricity supply works:— 

Babcock & Wilcox, boiler house plant (excluding chimney shaft but 
including supply of Hopkinson's valves), £11,865; Alphons Custodis Co, 
chimney shaft, £856 ; Electric Construction Co., engines acd dynamos, 
£7,134; Paterson Engineering Co., water purifying & softening plant, 
£425; Johnson & Phillips, switchboard and connections with B. T. H. 
2 breakers, £830; Ledward & Beckett, evaporating condenser, 


Fulham (London) Council have accepted the tender of the General 
Electric Co. for fuse wires, &. ; that of W. Lucy & Co. for honse 
cut-outs, service boxes, &c.; that of W. H. Willcox & Co. for engine 
oils, &c. ; that of H. Edmonds & Co. for packings, jointings, ќс.; 
and that of J. Gibb & Co. for street lighting goods, &c. 


Hackney (London) Council have accepted the tender of Andrew 
& Suter for arc lamp carbons, as follows :— 

18 mm. x 123 in. positive cored, £2. 28. 10d. per 1,000; 13 mm.» 11}. 
neg. solid, 19s. 6d.: 16mm. х 123 in. positive, £1. 13s. 10J.; 11 mm. 
x 11$ in. neg. solid, 15s. 10d. 


An order has been placed by Hackney (London) with Ferranti 
Limited for two meters of 600 ampere 240 volt capacity at £25. 11s, 
and with the Reason Mfg. Co. for two demand indicators of the 
same capacity for £15. 10s. 


Bolton Corporation have placed a fourth repeat order with 
„ Stoker (Ltd.) to equip three more boilers with Triumph 
stokers. 


Southend Council have accepted the tender of Glenfisld aui 
Kennedy for a 22in. valve for the atmospheric exhaust range 
at £28 10s. 


Stepney Electricity committee recommend the acceptance of the 
tender of Babcock & Wilcox for two boilers at £4,240, and that of 
the Underfeed Stoker Co. for two additional stokers at £433. 


Luton Council have accepted the offer of J. G. White & Co. for 
the construction and working of electric tramways in the districts. 
The value of the contract is about £60,500. 


Mansfield Council have accepted the tender of the Mansfield 
Engineering Co. for telephone installation at Clipstone pumping 
station at £314, 


On Thursday last Hull Corporation resolved to adopt the recom 
mendation of the Electric Lighting committee to accept the 81 
of the Lahmeyer Electrical Co. for a new steam dynamo at £3,915. 

This was the third time that the committee had submitted the sam 
recommendation, and the chairman (Mr. HaANGER), in moving its ays 
tion, said the matter was urgent, for already they had applications 10 
additional power from well-known firms. | CEN ^ 

Mr. FLANAGAN moved the minutes be sent back. The committee, 
said, were evidently resolved to get а Lahmeyer dynamo, but he woni, 
have the fullest possible inquiry made as to whether they eould noi 
а dynamo from a British firm as good as a Lahmeyer machine. duin 

Mr. WHEATLEY appealed to the Council to show confidence in the cha 
man and members of the committee. He advised Mr. Hanger to res g? 
if the Council refused his demand. aking 

Mr. Hanoreaves said that if there was a British firm capable of m rh 
this dynamo they should have an opportunity of doing so. The Carpo 
tion should advertise and have a fair test, lack of 
Mr. Намовв again insisted upon the urgency of the matter and la ol 
sufficient time to advertise. He feared there might be à Shore y 
supply in December if there was any further delay, and the Counc", 
refusing this request, would be responsible. d b; the 

The amendment to refer the minutes back was then defeated 57 
casting vote of the Mayor. tion ol 

A further amendment that the committee carry out the instrac d tbe 
the Council and advertise for tenders was los} by 23 votes to 17, an 
minutes were carried. 
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Southend Council have accepted the tender of Ferranti Limited | obviate this diffienlty by employing lamps i 


for meters, and have entered into a running contract for meters at 
the following prices :—3 amps., £1. 16s.; 5 amps., £2; 10 amps., 
£2. 58. ; 18 to 25 amps., £2. 10s. ; 50 amps., £2. 17s 6d 


Bury (Lanes.) Council have accepted the tender of Galloways 
(Ltd.) for a boiler, and that of Bolton & Co. for a superheater. 


Rugby Council have accepted the tender of W. T. Henley’s Tele- 
graph Works Co. for 220 yds. of light cable at £121 


Cardiff Corporation have accepted the tenders of Callender's Co. 
for supply of cables for 12 months. | 


Croydon Guardians have accepted the tender of Pryke & Palmer 
for the supply of electrics] fittings and appliances. 


Ilford Council have accepted the tender of Johnson & Phillips 
for supply and erection of switchboard, cables and booster. 


BUSINESS NOTICES. 


Messrs. Ernest Scott & Mountain are about to open new offiees in 
the corner building at the junction of Queen Victoria-street and 
Cannon-street, London, E.C. The firm’s London business is under 
the care of Mr. R. Hood Haggie, who has been with the firm for a 
number of years. Mr. Haggie is assisted by Mr. A. E. Backhouse, 
who has been trained with the firm, and is now responsible for a 
great part of the London business. The firm's telephone number 
and telegraphic address will nemain 8,849 Bank and “ Escamotur 
London” respectively, 


Electrical Installations (Ltd.) have removed their offices and 
stores to Baszishaw House, Basinghall.street, London, E.C. Tho 
telephone No. (13894 Central) remains the same. The branch office 
at 2, Mincing-lane, E.C., has been closed. 


Mr. D. O. Evans, manager and engineer for North Wales of the 
National Electric Construction Co., has transferred his office from 
Bangor to the electricity works, Carnarvon, 


Messsrs. Thomas L. Scott & Co. (Ltd) have moved to Martin's- 
chambers, 28, Martin's-lane, Cannon.street, Е.С, 


BANKRUPTOIES, LIQUIDATIONS, &c. 


. Àn application for the discharge of Arthur Blackburn, electrical 
and mechanical engineer (trading with Jas. Walker as Blackburn. 
Walker & Co.), Upper Lane Mills, Cleckheaton, will be heard on 
April 9 at the County Court, Bradford. 


The public examination of Thomas E. Raymond Phillips, elec- 
trical and general engineer, took place at Liverpool Bankruptcy 
Court on Monday. Liabilities £304, assets 16s. 

Debtor said he had been brought up to the electrical and general engi- 
neering business. In 1902 he entered into a partnership in London, which 
lasted 12 months. He afterwards continued in business alone for about two 
years. In 1903 he invented a system of railway signalling. In 1904 & 
syndicate was formed, to which debtor sold his patents, but the syndi- 
cate afterwards went into liquidation. In 1905 he formed the Raymond 
Phillips Electric Railway & Tramway Equipment Co. (Ltd.) which went 
into liquidation last year. In Dec. 1905, he left London and went to 
Liverpool, where he had been employed as an engineer, One of the patent: 
which he had sold to the company was a mechanical ear devised to over. 
come the breakage of tramway trolley wires caused by their rigidity. At 
present the patents were held by a patent agent, who claimed a lien on 
them, and the debtor did not quite understand how he stood in regard to 
ihe matter. 

The Orrician Recarver said funds hed been provided for the payment 
of a composition of 7s. 64. in the £.—Examination closed, 


The English Electric Carbon Co. (Ltd.) is being wound up volun- 
tarily, and Mr, J. S. Wynne, 6, Coedyfelin, Brymbo, near Wrex- 
ham, has been appointed liquidator. | 


Agencies Wanted. —Au electrical engineer, shortly returning to 
England, is desirous of negotiating with en ineering firms with the 
view of representing them in India and the Straits. See an ad- 
vertisement. . | 


Wood Wool.—There is а good deal of interest taken in regard 
to recent developments in the manufacture of wood wool, which has 
now come into very general use for packing purposes. It is interest. 
ing to note that the City of London W. od Wool Co., of Plover 
Works, Hackney Wick, London, N. E, have secured a contract from 
the Admiralty for a year's supply of their Elastine " Fibre for 
packing instruments, and a similar contract from the Post Office. 
The demand has grown so rapidly for this fibre that although 
additional buildings and machinery were put down as recently as 
1905, the Company are again preparing plans for considerable 


extensions. | 
CATALOGUES, &c. 
Luminous Indicators.— Magnetic indicators for bell circuits 
labour under a disadvantage that they cannot be placed in dark 
corners, The Snowdon electric luminous indicator is intended to 


insteid of drops for indi- 
cating purposes. Small incandescent lamps placed in compartments 
are arranged to illuminate a frosted glass panel with either a number 
or word. From acatalogue recently issued wenotice that a luminous 
indieator of 100 ways is no larger than one containing only 20 indi- 
cators of the magnetic type. Full details can be obtained from 
ren Sons & Co., Balfour House, Finsbury-pavement, London, 
UP * я. 


Measuring Instruments. A new line of measuring instruments, 
which are the product of the American Instrument Co., are being 
exploited in this country by the Electrical Apparatus Co., of West- 
minster. Catalogue A, just to hand, contains full details and illus- 
trations of the direct-current pattern of instrument for practically 
every class of service, either for switchboards or portable use. The 
instruments are of the moving coil pattern with a specially selected 
form of movement 


Air and Oil Cooled Transformers.—Johnson & Phillips’ latest list, 
which is bound up in a bright red cover, is replete with information 
regarding air and oil cooled transformers for single or three-phase 
circuits. 


One-Phase Motors —T. W. Broadbent, of Huddersfield, sends us 
a handy file containing copies of his lists of d.c. and a.c. dynamos 
and motors. From list No. 5 we gather that a special one phase 
motor of the commutator type can be supplied. This is also made 
up in a form for reversing, and is standardised for frequencies of 
40, 50, 60 and 100 cycles, 


Electric Cranes and Capstans.—The illustrated folder issued by 
Royce Ltd. describes and illustrates a recent installation of their 
electric jib crane and capstans at a large Hull warehouse of the 
Barnsley & Hull Railway Co. 


Fire Proof Distributing Boards.--We illustrate a double-door 
type of distribution board which Simplex Conduits (Ltd.) have intro- 
duced for use'in situations 
where there is great fire 
risk owing to inflam- 
mable matter floating 
about in the atmosphere; 
such as in certain classes 
of cotton mills. The 
danger lies in the fact 
that with the ordinary 
distribution board with 
switches and fuses under 
one cover, a fuse may 
blow on a faulty circuit, 
and on replacing and 
switching on, will possi- 
bly blow again, thus 
igniting the inflam- 
mable matter surround- 
ing the board. The box illustrated obviates these difficulties. 


Exports of Electrical Goods and Apparatus.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery which 
is not separately specified) from March 20 to 26, with the ports of 
destination :— 

Africa— Alexandria, £150;  Beira, £873 (including £568 telegraph 
material); Cape Town, £40; Delagoa Bay, £25; Durban, £414 (ineluding 
£354 telegraph material); Port Said, £22; Quilimane, £120. Argentina 
—Buenos Ayres, £3,209 (including £1,105 telegraph material) ; Rosario, 
£153, and 46 tons telegraph posts. Australasia—Adelaide, 4021; Auck- 
land, £521; Brisbane, £139; Fremantle, £535: Lyttelton, £59; Mel- 
bourne, £630; Otago, £142; Perth, £25; Sydney, £1,146: Wellington, 
£259 (including £119 telegraph material). Belgium—Brussels, £2,530 ; 
Ghent, £194; Ostend, £289. Canada—Montreal, £41. Chili—Antofa- 
gasta, £4,436 (including £3,739 telegraph material) ; Valparaiso, £284 
(including £50 telegraph material). China—Foochow, £42 (including 
£30 telegraph material); Shanghai, £79; Tientsin, £155. Denmark— 
Copenhagen, £104 (telegraph material). Fiji, £6, France —Boulogne, 
£153. Germany—Bremen, £11 (telegraph material); Hamburg, £566. 
Holland—Amsterdam, £121 (including £50 telegraph material); Flush- 
ing, £7; Rotterdam, £167. Hong Kong, £465 (including £360 tele- 
graph material). India Bombay, £888; Calcutta, £1,235 (including 
£134 telegraph material); Karachi, £34; Madras, £517. Italy —Spezia, 
£190 (telegraph material), Japan—Kobe, £215 Nagasaki, £5,450 (in 
cluding £1,755 telegraph material); Tokyo, £60; Yokohama, £3,013 
(including £46 telegraph material, Malta, £192 including £135 tele- 
graph material),  Merico—Vera Cruz, £27. , Portugal—Lisbon, £229 
(telegraph paper), Russia, Kureh, £345; Riga, £15; St. Petersburg, 
£243 (ineluding £210 telegraph cable). St. Helena, £95 (telegraph 
material). Siam—Bangkok, £24. Spain—Barcelonas, £50. Straits 
Setllements—Penang, £375; Singapore, £163. Sweden—Stockholm, 
£86 (telegraph material). Uruguay— Monte Video, £38. 0.8.4.— Boston, 
£70 (telegraph material), West Indies—Trinidad, £10. Total £32,597, 
against £29,232 in the corresponding week last year (March 21 to 27). 
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COMPANIES' MEETINGS AND REPORTS. 


Rand Central Electric Works (Ltd.) 


An extraordinary general meeting was held on Monday to consider & 
provisional agreement for the sale of the Company's power station, works 
and undertaking to the Victoria Falls Power Co. (Ltd.). Sir CHARLES 
Rivers WILSON. G. C. M. G., C. B., presided. | 

The SECRETARY (Mr. Н. Rogers) read the notice calling the meeting. 

The CHAIRMAN said: Gentlemen, you have been called together to 
decide a question of considerable importance—whether or not you should 
ratify the provisional agreement already entered into by the Directors with 
the Victoria Falls Power Co. (Ltd.) for the sale of our undertaking to that 
company. Since the unfortunate disturbance of our business caused by the 
war, we have been able to make substantial profite, and these profits, after 
allowing for depreciation, have risen from £2,238 in 1902 to £10,584 in 
1903, and to £31,780 and £30,313 in 1904 and 1905. In 1905 the profit, 
before allowing for depreciation (or its Jater form, the renewal fund), was 
£54,410. The corresponding figure for 1906 increased to about £57,420, so 
that if we were to issue accounts for last year, including a provision for the 
renewal fund on the same basis as that made in respect of 1905, we should 
show a net profit of about £32,950, the largest amount which the Company 
has ever obtained. While on the subject of last year’s results, you will be 
interested to know that the numbers of kilowatt-hours generated and used 
were 11,137,770 and 9,005,890 respectively, as compared with 10,688,925 
and 8,923,905 respectively for the preceding year. Our maximum load for 
the year was 3,100 kw., as compared with 2, 580 kw. Our revenue from 
all sourcea was about £111,180, as against £102,824 in 1905, and our total 
expenditure was about £53,760, as against £48,414. I give you these 
1906 figures before the accounts have been made up, but I have no doubt 
that they are very close. If the field had been left t» us I have no doubt 
that we should have continued to show as satisfactory results in the future, 
but unfortunately this was not tobe. In August, 1905, on the occasion of 
the British Association’s visit to Johannesburg, considerable attention was 
called before the engineering section of the Association to the possibili- 
ties attached to a central supply of electrical power on a very large scale 
for the Rand. Personally I think that the hopes held ont as to the field 
for such & supply were much exaggerated, bat, in any case, not many 
months elapsed before scheme after scheme involving competition with 
this company was brought forward. The Allgemeine Elektricitüts 
Gesellschaft, of Berlin, sent out their engineers to the Rand at the be- 
ginning of last year, in order to examine into the prospects of a large 
plant for the supply of electric power, and at about the same time those 
connected with what is now the Victoria Falls Power Co. (Ltd.) were also 
active in the same direction. Later on a third threatened competitor 
appeared in the shape of a proposed power plant at Vereeniging. Mean- 
time the Directors of this Company were, of course, not idle, and they 
took every step in their power in order to forestall as far as possible the 
effects of the threatened competition. Last April one of our Directors, 
Mr. Charles Gorrissen, who was particularly qualified for the mission, 
since he was formerly general manager at the Brakpan works, went to 
the Rand at the request of his colleagues on the Board, and in company 
with one of Messrs. Siemens & Halske's engineers, in order to go fully on 
the spot into the matter of a considerable extension of our plant. We 
have always recognised that an increase in our plant would in time 
become absolutely necessary, and with threatened competition the neces- 
sity would be still greater, as competition means low rates, and for low 
rates a large scale of work is essential. The result of Mr. Gorrissen's 
mission was that we decided to extend our plant from its present 
capacity of 3,200 kw. by about 16,000 kw., and the first instalment of 
this increase—in respect of 5,400 kw.—was ordered some months ago. 
Meantime the threatened competition, which at first may be said to have 
been somewhat diffuse, became more concentrated. The Allgemeine 
Elektricitäts Gesellschaft, of Berlin, which I need hardly say is a very 

owerful Corporation, joined forces with those connected with the Victoria 

alls Power Co., and at a late stage in the struggle those connected with 
the Vereeniging scheme also joined forces with the first two in the field, 
80 that instead of having three possible competitors who, if they had all 
erected plants, might have wasted their energies as much in fighting each 
other as in fighting us, we had to face the consolidated interes:s repre- 
sented by the present Victoria Falls Power Co. Farther, that company 
was able to make arrangements whereby it secured the preferential right 
of supplying power in balk on equal terms to any company attached to 
Messrs, H. Eckstein & Co., the Rand Mines (Ltd.), the Consolidated 
Goldfields of South Africa (Ltd.), the General Mining & Finance Corpora- 
tion (Ltd.) and Messrs. Lewis & Marks which might decide to purchase 
such power from outside sources. These groups, I need hardly say, collec- 
tively cover the greater part of the producing mining properties on the 
Rand. At the same time the Victoria Falls Power Co. saw, and we also 
saw, that if we were both to continue to exist as separate entities the 
result would be likely to cripple us bosh, for, if tha arrangement we now 
put before you had not been brought about, the inevitable result would 
have been not only that we should have had to spend a large amount of 
money in putting up a largely increased plant, but a rate war would 
certainly have ensued, and would probably have continued until one 
side or the other broke down under the strain and capitulated on 
any terms obtainable. The figures I have already quoted to 
you as to our profits show that for three years we have earned 
amounts sufficient to pay 10 per cent. upon our capital; but you 
must bar in miod that hitherto we have been practically free from 
competition, for the General Electric Power Co. (Ltd.), which you 
know is already at work on the Rand, is not a competitor, since its 
supply is restricted to the Simmer group of companies. With the Vic. 
toria Falls Power Co. (Ltd.) in active operation with a big plant, as it 


will be within two years from the present time, this state of affairs would 
be altered completely, and your Directors are convinced that the result 
would have been not only that we should have to part with our present 
balance of cash in considerably extending our plant, but that we should 
have, perhaps for years, to be satisfied to go without dividends, without any 
positive assurance as to what would happen at the end of the rate war. 
n these circumstances we felt we should act wisely and best consalt the 
interests of our shareholders by considering the question of an amalgams. 
tion with the companies 1 have mentioned. The competition we were 
threatened with has already had a considerably adverse effeot upon our 
business, notwithstanding the fact that, as I have already stated, last 
ear shows an improved profit as compared with the preceding year. 
here are many consumers of power on the Rand who have been 
desirous of entering into contracts for the supply of electrical energy, 
and some of our present customers who desired to remew their contracts, 
but when they found that the Victoria Falls Power Co. came forward 
with offers to them at lower rates than had ever been quoted previously, 
and when they further found, as was naturally the case, that we also 
came forward with offers of supply at lower rates still, they of course held 
off as long as they could in the expectation that as a natural result of 
competition they would be able to get still more satisfactory terms. Owing 
to this state of affaira our list of contracts has not been added to recently 
as it should have been, and the fact that we have had this very 
practical test of competition and could gauge its effect on our future 
profits as a separate concern has confirmed us in our conviction of the 
wisdom of the step for which we are now asking your approval. The 
terms we have arranged are that, subject to your consent at this meet. 
ing, we sell our undertaking as a going concern as from February 1 last 
to the Victoria Falls Power Co. for £175,000 in 5 per cent. debentures, 
redeemable in 30 years at 110, and £175,000 in preference sbares. The 
British South Africa Co. will pay interest at the rate of 5 per cent. per 
annum on these preference shares for the period from February 1 last to 
December 31, 1908, and thereafter the shares will rank with the other 
preference shares of the Power Co. for a cumulative dividend of 6 per 


cent. per annum in priority to the ordinary shares, and have the further 


right to share pro rata with the ordinary shares in avy surplus profits 
distributed up to a total dividend in any year of 10 per cant. Beyoni 
this we retain all our cash assets, including our investments, and the 
revenue accruing up to January 31 last, while up to the same date wa 
naturally bear our own liabilities. Making allowance for these liabilities, 
we reckon that we have from £125,000 to £130,000 of cash assets avail- 
able for distribution. Subject then to your passing the resolution put 
before you to-day, there will be available for distribution among you 
£175,000 of the Victoria Falls Power Co.’s 5 per cent, debentures, 175,00 
fully paid preference shares of £1 of the Victoria Falls Power C5, 
and about £125,000 to £130,000 of cash. You have to consider 
whether this represents a proper price for your undertakiog. The 
debentures you will receive will bring in an income of £8,750 per 
annum. The preference shares you will receive will, up to the end of 
1908 at any rate, bring in an equal amount of income, the subsequent 
income being of course dependent upon the profits of the Power Co.; 
while the £130,000 or thereabouts of cash, if it earns 5 per oent. in yom 
hands, represents a further £6,500 per annum. The total 9 revenue, 
therefore, from the cash and assets we shall have to distribute, may 
be reckoned at about £24,000 per annum up to the end of 1908, and 
more or less than that amount afterwards. £24,000 is equivalent to 
8 per cent. upon our issued capital of £300,000, and this 8 per ma 
is not only more than the average dividend you have sip 
received in the past, but I venture to say is much more than you cou 
expect if we were to continue to exist in future as & separate enterprise. 
You get approximately the par value of your shares in the shape of cash 4 
its equivalent, while the preference shares you will receive represent а #09. 
stantial bonus upon pir. Under all the circumstances we have no e 
tation in commending the arrangement we have made to your favoura f 
consideration. With regard to the Victoria Falls Power Co. Landene 
that its policy will be to develop the Rand's market for power as ай J 
as possible and without delay to erect on the Witwatersrand a new 7 5 
power station capable of generating 18,000 kw. The machinery for s 
central station has already been ordered, and it is expected that a at 
installation will be erected in about 18 months’ time, while the pian 
capable of putting oit the remaining 12,000 kw. may be comp pen 
about nine months later. Until the erection of this new station 
been completed it is intended to supply the demand for electrical cnet? 
from the power stations purchased from this Company and the Pos = 
Electric Power Co. I also understand from the Victoria Falls iu 
Co. that no attempt will ba made to carry out the project of us 
mitting power from the Victoria Falls tə the Rand until the ied 
for electric energy secured by the new company are on & d 
cousiderable sca'e, for i& is obvious that such an ambio T 
ject as the delivery of electrical energy over a distance Si се 
650 miles could only be successful if the amount of power dealt T 5 
guflicient to reduce the capital cost per horse-power to & reasonab : E b 
On the most favourable assumptions, therefore, it is unlikely tha has 
portion of the project can be taken in hand until a number pad MUS a 
elapsed. We have been able to enter into an arrangement W sii Miet 
payment by this Company of a moderate rate of commission, ‘ea 
secured for the £175,000 of debentures which we are to get es up 
market in Germany as for the £625,000 of debentures already sacar 
and therefore any ltand Central Electric shareholder who does no their 
to keep the debentures falling to him will have the opportunity, hey л 
distribution among our shareholders, of selling them upon the ога, 
market. I now move the approval of the proposals of the direo "ы 
Mr. Н. STRAKOSCH seconded the resolution, which ud directors 
unanimously, and a cordial vote of thanks to the ohairman an 
brought the meeting to a olose. 
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ыы koir brar in , 1905, with current supplied from lant not | winding up, to promote the Colonial and foreign trade of the United King. 
V doing its work in e 3 dom, India and British Colonies and Dependencies by the systematic 
fashion, under very great difficulties, pending the completion of the Dur- | gathering and dissemination of commercial information, &c. The word 
ham elecirze power plant, from which it was arranged they should ulti- | Limited“ is omitted from the title by licence of the Board of Trade. 
mately.take power. The period of regular operation did not, therefore, | The subscribers include Mr. G. Sutton, mene ne director of W. T. 
really oommence until June, 1906. They had transferred their rights to | Henley's Telegraph Works Co. and the first president is the Duke of 
supply power in their area to the Durham Collieries Electric Power Co. | Argyll, Reg. office, 64, Imperial-bldgs, Ludgate Circus, London, E.C. 
in return for a fixed royalty on the power supplied to users, and they had | NEVILLE MACHINE AND TOOL co. (LTD.) (92,581).—Reg. March 18, 
also entered into a contract with that company to take the power neces. capital £4,000 in £1 shares, to take over the business of an importer of 
sary for the operation of the Sunderland District Co.'s system at a fixed | and dealer in (but not that of an exporter of) machine tools and supplies 
rate. Those arrangements enabled them to obtain power on very economical | of all kinds used by engineers, shipbuilders, electricians and the like, 
and advantageous terms. With the exception of the last mile from Eas- | carried оп as Neville Bros., and to adopt an agreement with J. U. Neville 
ington Lane to South Hetton the whole tramway was now completed. and T. J. Knowles. Reg. office, 7, James-street, Liverpool. 


VICTORIA FALLS POWER OO. (LTD.).—An extraordinary meeting was 8T ATUTORY RETURNS. 
held on Friday to consider a resolution for the modification of the rights | | ATLAS CARBON & BATTERY CO. (LTD.)—In return to Jan. 13 capital 


attached to the two classes of shares in the company. It was resolved | . ( ( 
is £2,000 in £1 shares, all of which have been taken up. £8 has been 
that the 2,000,000 preference shares sit at the r . received and £1,992 is considered as paid. Mortgages and charges, £3,000. 


right pari passu to a fixed cumulative dividend at the rate of .6 per cent. | 
on the capital, such dividend to commence to accrue on the expiration of BURMAH ELECTRIC TRAMWAYS & LIGHTING CO. (LTD.)—Return to 
Jan. 2 gives capital as £200,000 in £5 shares (20,000 preference), of 


two s, and, in addition, shall confer on the holders the right to share 
pro rata with the holders of the ordinary shares the surplus profits of | which 18,395 ordinary and 20,000 preference have been teken up. £5 
per share has been called up on the preference and £100,000 has been 


each year until the dividend for such year shall be made up to a total of l f i 
10 per cent. The remaining profits of each year available for distribu- | received. 18,395 ordinary are considered as fully paid, Mortgages an 
charges, nil. 


tion may be applied in paying dividend on the ordinary shares. The 
preference shares shall also in a winding up rank pari passu, both CITY OF ELY ELECTRIC LIGHT & POWER CO. (LED.)—In return (0 
as regards capital and any arrears of the fixed 6 per cent. cumulative | Dec, 31 capital is £5,000 in £1 shares, of which 3,003 have been taken 

| up. 2в. per share has been called up, and £300. 6s. has been received. 


dividend. | mE 
WESTERN UNION TELEGRAPH 00.—This company have issued their | Mortgages and charges nil. 
report for the quarter ending March д1, 1907. The following statement, DOUGLAS SOUTHERN ELECTRIC TRAMWAYS (LTD.) —Retarn to Jan.4 
dated March 13, shows the condition. of the company at the close of the gives capital as £50,000 in 30,000 preference and 20,000 ordinary shares 
of £1 each, of which 25,973 e and 15,472 ordinary have been 


quarter ended December 31, 1906 : — 
Surplus Oct. 1, 1906, as per last quarterly report ... $16,959,535 76 taken up. £1 per share has been called up on 12,566 preference and 
5,804 ordinary, and £18,370 has been received. £23,075 is considered ш 


Net revenues, quarter ended Dec. 51, 1906 ........... 1,616,791 61 i 
| I paid on 13,407 preference and 9,668 ordinary. Mortgages and charges, 


From which, deducting for— |, e LONDONDERRY-MOVILLE ELECTRIC RAILWAY SYND. (LTD.)— Retur 
Dividend of 1} per cent. paid Jan. 15 $1,217,025 75 to Dec. 31 gives capital as £10,000in £1 shares, of which 6,507 ah em 
Interest on bonded debt. .. ...- 552,087 50 taken up. £1 per share has been called up on 1,507 and £1,425. 58, 


Ф 


— 1,549,711 25 | been received, leaving £81. 15s. in arrears. 5,000 shares are considered 
35 as fully paid. Mortgages and charges: Nil. 
Left a surplus, Dec. 51, 1906, ;( ERR ARRA $17,026,616 12 THOMPSON, RITCHIE & CO. (LTD. )—Capital in return to Nov. 21, 196, 
The net revenues of the quarter ending March 51, £5,000 in 200 preference and 300 ordinary shares of £10 each, of v 

based upon nearly completed returns for January, 200 preference and 140 ordinary have been teken up. £10 per share һм 
partial returns for February, and estimating the been called up on 170 shares, and £1,700 has been received. ЫШ 
business for March, will be about............. EHE .' 71,609,000 00 | considered as paid on the remaining 170. Mortgages and charges, 1,9%. 

From which, appropriating for— | $18,626,616 12 |" | MORTGAGES AND CHARGES. 


| ' : t. de- 
' DULVERTON BLECTRIC LIGHTING CO. (LTD.)—£2,000 5 . 190 
bentures, created by special resolutions of Sept. 26 and Oct. s Е. "a 
dated Mar. 12, 1907, charged on company's undertaking and р 
present and future, have been registered. No trustees. 


14 of £100 
ELECTRIC SAFETY APPLIANCES CO. (LTD.)—Issue on Mar. 
5 per cent. debentures, part of series created Nov. 7, 1906, to acri 3 
charged on company’s undertaking and property, ol ш e 
cluding uncalled capital, No trastees. Previously issued o 


£800. u 
EUROPE AND AZORES TELEGRAPH CO. (LTD.)—The capital in reium 


i £10 
to Feb, 7 is £200,000 in £10 shares, all of which have been taken 0р. * 
per share has been called up on 14,432 and £144,820 hai ism = 
£55,880 is considered as paid on 5,568 shares. Mortgages an 
Nil. 

300 5 par cent. 

MANN, EGERTON & CO. (LTD).—Issue on March 13 of £ М 
debentures, part of series created April 1, 1905, to secure £10,000 T n 
on certain freehold and leasehold properties in Norwich Y 10 melo ing 
the company's undertaking and property, present and 10 : Previously 
uncalled capital. Trustees, G. F. Buxton and J. J. D. Paul. 


issued of same series: £9,700. 


Interest on bonds. . . . . . 384,687 59 


a ee | ; Є $18,241,928 62 
t requires for a dividend of 13 per cent. on capit: 
stock issued. . . . . . . . . . .. . . . 2 e „1, 217,025 75. 


' Deducting which, leaves a surplus, after paying divi- 

dend, of.............. — ——— ( РНЕК Ер $17,024,904 87 
In view of the preceding statements, the committee recommend that a 
dividend of 1} per cent. on the capital stock of the company be declared. 


WINCHESTER ELECTRIC LIGHT & POWER CO. (LTD )—It was reported 
at the meeting last week that the equivalent of 3,909 8 c.p. lamps had been 
added during the year, making the total connections 51,272 8 c.p. lamps. 
An interim dividend for the half-year at the rate of 4 per cent. was paid 
in Sept., and the directors now recommended a dividend at the rate of 
8 per cent. (making 6 per cent. for the year). m 

The chairman (Mr. F. E. Gripper) said they had heen established for 
such a number of years that they could hardly expect to add to their con- 
gumers at the same rate that they used to do in the early years. During 


the year they had added the equivalent of nearly 4,000 8 c.p. lamps 
against 5,600 last year. | 


WOKING ELECTRIC SUPPLY CO. (LTD.)— The directors’ report for 1906 
states that the total revenue was £12,297. 158. 9d. and the expenses | 
£6,364. 8s, 11d., leaving £5,933. 68. 10d, A dividend of 5 per cent. on the CITY NOTES. 


ordinary shares has been declared. There are 1,008 consumers, repre- 
senting 40,030 8 c.p. connected, against 880 consumers and 33,785 8 с.р. 

In consequence of the continued growth of business and the suggested 
extension to Chertsey and Addlestone, the directors propose to inorease 
the capital to £100,000 by the creation of 25,000 additional preference 


and 25,000 ordinary shares. ‘This proposal has been approved by the 
shareholders. 


—P 


| | Ра 
MEMORANDA (March 27).—Bank rate 5 рег cent. (since 1 b ui | 
Price of silver 30% —80{:4. per os. Consols 851.99 rer 
851—854 for account; 24 per cent. annuities 95484 AED and зе: 
Day, April 4; Stocks and Bhares Continuation Daye Ap Carty: 
Ticket Days, April 10 and 25; Pay Day, April 11; Mining 
over Day, April 18. 


- 


Y c ; r wecks 
CALCUTTA ELECTRIC SUPPLY CORP. (LTD.)—Daring U^ seer with 
ended Feb. 22, 335,574 units were delivered to pP ae 
244,055 units in the corresponding four weeks of 1906. T 
DEUTBOBE KABELWERKE AET.GES. (BERLIN RUS The diretor 
dividend of 7 per cent. has been declared for the past J d than last yee? 
report that the outlook for business ig even more pro ver (urn. - 
GAS, WATER AND GENERAL INVESTMENT tions had been ont, 
meeting on Tuesday it was announced that Wege and) for the gie to 
pleted with the Corporation of Wellington (New ton Electric Light an 
it of the entire undertaking of the City of wae 
Power Co., in which the trust had a large interest. dividend of 8 per 


SUDDEUTSCOHE KARRLWERE A. d. (MANNHEIM), —À 
cent. has been declared for the past year, 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


— руна 


NEW COMPANIES. 


T. A. W. CLARKE (LTD.) (92,610).—Reg. March 10, capital £5,000 in 
£1 sharee, to acquire business carried on by T. A. W. Clarke at Leicester 
and to carry on the business of mechanical and electrical engineers, 
metal founders and workers, manufacturers of and dealers in tools, 


machinery, electrical apparatus, &c. J. T. Clarke is manager for life, 
with £156 per annum as remuneration. 


3 ASSOCIATION OF BRITISH EXPORTERS INC., (92,622}— 
eg. March 21, with 2,000 members, each liable for 10s, in the event of 
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b RECEIPT . TN Week B oo AGGREGATE. 
dive 1 — NE RENE NN GM EE E E mmr X No. ОЁ Amount, Id. or 
eia Week g Inc. AGGREGATE, weeks, Dec. (a) 
: zan Ex ended, E B de, 90 Amount | Inc. or Southport Tramways ..... | March 151 213 3| 10 307 Pie 304 
E ( Bouth Metropolitan » 2 615 | m 10 6,414 VE 
rim 7| аз 388,570 + вт —— N pa. dE E 198 | 3 0 17 0006 |+ 3,773 
42 Hr * 60% March 20 1 163 + 1 4 U , un r An е 2222 „0 ө, [1 r] 4- 0 550 + 7 
1 —— " 311| + 6 10 | 0,20 |Z 116 | Sunderland & Distriei 777 „„ Seg oe 4454 |+ 385 
A. ^ esee | 26 16,871 + 162 19 | 190,929 |+ 12,660 EET: at |+ 28 1 7, + 369 
1 й Ashton-under-Lyne Corp... E coe sso as eee - Swindon Corporation ny 13 139 - 15 ! 
n LED 16 78 == 21 К eee v 20 169 = 19 eee eve 
1 Ayr Corporation 002960000. { 25 23 123 - 7 | 45 ost = А 28 Taunton 5 "n 15 87 - 6 n 1 377 | е 58 
a n 23 3,220 | + 602 2 4,5 + 194 th and Disteios ... „ 15 142 — 17 0 477 | 205 
Басе б 3 » 15 1 t 6| 10 1.580 — 28 e Trams Co. ...... „ 2) 412 4 5012 4,207 + 859 
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Ir would be an advantage to the community at large if the 
National Physical Laboratory could discover the law governing 
the action of Local Authorities, though we fear that the 
research involves too many variables to be undertaken. That 
no ordinary individual can with any certainty predict what 
will take place under the simplest circumstances is shown by 
the attitude of the Richmond Corporation in opposing a Bill 
introduced by the Richmond (Surrey) Electric Light & Power 
Co. Owing to the decision in the case of the Sudbury Cor- 
poration v. the Empire ElectricLight & Power Co. the Richmond 
Company wished to legalise their position as transferees of 
the Richmond Provisional Order, and in order to do so they 
introduced a Bill into Parliament to render valid an agree- 


ment entered into many years ago and acted upon by both 
parties. The Richmond case is by no means an isolated one, 
as other companies have entered into similar agreements with 
local authorities. These agreements, though bona fide, have 
recently been found to be ultra vires, as the consent of the 
Board of Trade to the transfer of the provisional orders had 
not been obtained. Apparently - everyone supposed that 


. under the Electric Lighting 'Act of 1882 a local authority had 
power to enter into an agreement with a company to work 
and maintain electricity supply works established. under a 


‚ provisional order obtained by the local authority, because the 
Act. said that it should have power to enter into a 
contract for the supply of electricity with outside per- 
sons. Everyone thought that this meant a supply. of 
асана: ќо the consumer, whereas it has now been 
decided by the Court that a supply of electricity means a 
supply to the Corporation and not to the consumer. The Bill 


introduced by the Richmond Electric Light & Power Co. 


refers to an agreement to work a provisional order obtained in 
1883 by the Corporation's predecessors, the Richmond Vestry. 
Of course, when this agreement was entered into neither 
the Vestry nor the Company had any idea that the Vestry 
had no power to make such an agreement, and therefore 
the Company spent £120,000, the details being approved by 
the municipal engineer, and the Company has supplied electric 
energy to the public, at the same time indemnifying the Corpora- 
tion against any claims, since the Company were not the under- 
takers from the legal point of view. Curiously enough, when 
the Company promoted a Bill in Parliament to put the matter 
on a legal basis the Corporation opposed the bill, although, of 
course, their predecessors had been a party to the agreement. 
A number of absurd allegations were brought forward: for 
example, it was said that the ratepayers were suffering serious 
injury and loss through the improper equipment of the station, 
that the price per unit was unduly higb, &c. Obviously the 
Corporation thought they saw an opportunity. of gaining some 
advantage from a private trust paying 7 per cent., and 
acted accordingly ; but we are glad to see that the Parlia- 
mentary Committee to which the Bill was referred would 
have none of this opposition. We do not doubt that each 
individual member of the Corporation would deprecate any 
such shady proceeding in regard to his own private affairs, but, 

curiously enough, a collective conscience seems generally to 


be very small, or even negligible. 


THE ELECTRICIAN, APRIL 5, 1907. 


!!. чыч ee ee IG OI NM ee з ————————————— 


THERE are a certain number of people who seem to think 
that electrolysis on traction networks: is more or less impos- 
sible with alternating currents. To such of our readers who 
may still hold this view we mày commend a Paper by Mr. 
J. L. R. HAYDEN on “ Alternating-current Electrolysis,” of. 
which we give an abstract in our present issue. ОЁ course, 
with alternating currents corrosion is almost invariably much 
less than with continuous currents of the same strength, 
but the factors upon which the corrosion depends are 
more numerous, and therefore the results obtained are 
liable to vary in an unaccountable way. For this reason 
it is often difficult to compare one investigation with 
another. Under the conditions chosen by Mr. HAYDEN 
the alternate-current electrolysis rarely exceeded 1 per cent. 
of that due to an equal continuous current. Nitrates and 
ammonium salts in the soil cause increased corrosion, while 
carbonates afford some protection. The most interesting 
observation, however, is that if a small continuous current is 
superimposed on the alternating current, the former being 
only 1:5 per cent. of the latter, lead plates are effectively pro- 
tected, the corrosion being reduced to that which would occur 
merely by the chemical action of the soil. 


am ieu. 


THE subject of underground mains for the supply of elec- 
trical energy is always of great interest to electrical engineera, 
not only because the mains represent such a large proportion 
of the total capital outlay of an electrical undertaking, but also 
because on them depends largely the continuity of supply. 
Mr. Rocerson’s Paper on this subject, of which we give an 
abstract 1n this issue, will therefore be read with great interest. 
We cannot, however, altogether agree with him in his remarks 
on lead-covered cables; such cables no doubt require careful 
attention to prevent troubles due to moisture and electrolysis, 
but they certainly have one important advantage—namely, that, 
owing to the conductors being surrounded by an earthed sheath- 
ing. most failures of the insulation will first appear as small 
leaks to earth. Thus attention is drawn to a fault before it 
has time to develop into a complete breakdown of the main. 
The earthed sheath is also of great assistance for testing 
purposes. 

THE effects of a fault on a main can be most easily restricted 
by the adoption of a well-fused network, and in such a case 
fuse pillars above ground offer considerable advantages over 
fuses placed in underground boxes. The latter are always a 
source of anxiety in wet weather, and Mr. RoGERSON expresses 
the opinion that any extra expense and trouble due to the use 
of disconnecting pillars are fully repaid in later years. The 
time saved in disconnecting or in replacing fuses is of consider- 
able importance in case of a breakdown, aud another advantage 
is the possibility of disconnecting in very wet weather without 
getting the connections, &c., into a damp condition. 


——9—— 


IT is with very great regret that we have to record another 
serious tramway accident, this time on the South Metropolitan 
Tramways at Carshalton. It is of the usual kind—an over- 


turned car on a sharp curve at the bottom of a hill. Thes | 


accidents are considered by the public as electric tramway 
accidents, although usually the electrical w orking has no con- 
nection whatever with the accident. With electric traction it 
has been possible to negotiate steeper.gradients апі: to have 
larger cars than in the old days of horse haulage, but the 
responsibility of the driver in handling his car has thereby in- 


creased to an extent which is not always realised. For this- 


reason, in laying out tramway routes, it should be compulsory 
that no sharp curves should terminate, or form part of, the 
track down a steep gradient. It would be well, also, if the 
police were to enforce any speed limits, or stops, laid down by 
the Board of Trade for ensuring safety on such inclines. As 
to the cause of the accident in the present instance, we prefer 


not to express an opinion until. the inquiry has been held by 
the Board of Trade. МЕЙ: | 


— — n 
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Tramways and Light Railways Association.—The “ Official 
Circular” for March deals with the rating and income tax assess- 
ment of tramways, and, wj h the subject of rail corrugation. 


Institution of Plestric#l Engineers.—Owing to the com- 
plimentary dinner to be given to Mr. J. Gavey, C. B., on the 
llth inst., the next meeting of the Institution has been post- 
poned to the 18th inst. 


Wireless Telegraphy Notes.—The Scotsman states that on 
Saturday a mast 160 ft. high was erected at Tobermory in 
connection with the wireless telegraphy station. The erection 
of the pole took two hours, and the whole of the installation 
has been completed within 10 weeks. 


Municipal Electrical Association.—The twelfth annual Con- 
vention of this Association is to be held from June 24th to 
29th at Sheffield. According to the present arrangements, the 
subjects to, be discussed during the Convention include: 
“Depreciation,” Three-Pha :e Distribution,” Extensions to 
Outlying Districts,” “The Selling Price of Current,” and 
“ Alternating-current Distribution." The head-quarters of 
the Council will be at the Royal Victoria Hotel, Sheffield. 

Corpuscular Theory of Electricity.— We have received a 
letter from Mr. Sydney F. Walker, in reference to an oditorial 
note in our issue of the 15th ult. on Prof. J. J. Thomson: 
lecture on conduction in metals, suggesting that an engineer 
may venture to ask for more positive evidence before he 
accepts such theories. Mr. Walker feels that the evidence 
should be just as convincing as is usually the case when, for 
example, an armature burns out. Perhaps other engineers 
will not be so exacting. | 

Personal—Mr. К. Catterson-Smith has been appointed 
assistant lecturer and demonstrator in electrotechnics in the 
University of Liverpool, in succession to Mr. G. W. Worrall, 
who has been appointed to the Vulcan Fellowship of the 
Victoria University of Manchester. 

Mr. Wm. Peddie, D.Sc., F.R.S.E., lecturer on natn 
philosophy in the University of Edinburgh, has been appointe 
professor of physics at University College, Dundec. | 

It is announced that Prof. Ray Lankester, F. R. S., ы 
retain his position as directorof the Natural History Museum a 
South Kensingston, instead of having to retire as was ex pected. 


Cable Interruptions and Repairs. | 
, Dus of Interruption. Date of Repair. 


Tarifa— Tangier ............ Jan. 18, 1904 . 
Garachico (Teneriffe)—Santa 
Cruz de la Palma ........ July 12, 1906 .. a 
Grand Canary—Lansarote .. Sept.18, 1906 30, 1907 
Paramaribo—Cayenne ...... Nov. 27, 1906 Mar. 30, 
New ииз Ed- y — E 
ward Island.............. an. 9, . с 
Odessa—Kilia .............. Feb. 9,1907 .. April 3, 1907 
Tenedos—Chio ......... ... Feb. 13, 1907 = 


Panama—Buenaventura .... Feb. 28,1907 .. = 
Buenaventura—Santa Elena... Feb. 28, 1907 Mar, 30, 1907 
Mozambique—'Msjunga .... Mar. 12, 1907 ar. 30, 

Tangier—Cadiz ............ Mar. 20, 1907 


——— a» c 
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British Manufacturers’ Patents Protection Society.— We 
have received a communication from Mr. E. M. Story with 


regard to the formation of an association under the above 


title. The principal object of the Society will be to provide 
funds to help manufacturers in maintaining their patent rights. 
These funds will be created by membership fees and a small 
percentage levied on compensation directly obtained for mem- 
bers by the society in respect of patent infringement. It is 
believed that such a society will have a great deterring intlu- 
ence on large manufacturing companies sufficiently unscrupu- 
lous to take advantage of the present isolation of the smaller 
concerns. It is a serious matter for a small firm when its 
patent rights are infringed by a large company with much 


capital behind it. Too often the small firm hesitates to “stand | 


up " to the big company, for fear of losing the day and being 
mulcted in costs. The society will thus appeal to those British 
manufacturers who have valuable patents to protect from in- 
fringement. Manufacturers and patentees interested in the 
subject are invited to communicate with Mr. E. M. Story at 
15, Strand, London, W.C. 


Central Station Economics.—In continuance of his reply to 
the discussion on the above subject, we have received a further 


communication from Mr. A. M. Taylor. He agrees with Mr. 


Pringle that a restricted hour supply at 2d. a unit ought 
to pay well, but it must not be overlooked that the price 
must cover a portion of interest and sinking fund charges, of the 
nature of a reserve fund, to meet the possibility of the creation 
of a “day” peak. Mr. Kemp had asked for details of his 
proposed scheme and Mr. Taylor takes as an example a 


200 H.P. installation, having a 15 per cent. load factor: in this 


case he would provide a 100 kw. to 120 kw. motor-generator 


wound for 440 volts on one side and, say, 50 volts on the other. 


During the times of peak load this motor-generator would be 


connected with its low voltage side across some 28 very large 


accumulators which had been cbarged during the previous 


night. A time switch would act, through a relay, on the 


rheostats of the two fields causing the cells to take up the 


motor load through the intermediary of the motor generator. 
The circuit which is supplied by the latter is then automatically 
disconnected from the town's mains. By using these large 
cells the capital cost per kilowatt would be very much less than 
with the 280 or more cella than would otherwise be necessary, 


and the maintenance costs come down rapidly. With small 
installations the effect is still more marked. Mr. Wyllie was 
right in pointing out that the average diversity factor was not 


what had to be considered but the minimum. 


The National Physical Laboratory in 1906.—The annual 
meeting of the General Board of the National Physical 
Laboratory took place on March 15th, when the executive 
committee submitted their report of the work done at the 
Laboratory up to December 31, 1906. Several researches 
bave been carried out during 1906, among which may be 
mentioned magnetic work by Dr. Chree; a Paper by Dr. 
Stanton and Mr. Bairstow on “The Resistance of Iron and 
Steel to Reversals of Direct Stress,” which was read before 
the Institution of Civil Engineers ; and a continuation of the 
work by the same authors on the pressure of wind. In the 
electrical department the work with the ampere balance is 
practically concluded, and Mr. Smith, in conjunction with Prof. 
Ayrton and Mr. Mather, is preparing a Paper on the results. 
Work bas been done on the silver voltameter and the 
electro-chemical equivalent of silver, and interesting know- 
ledge has.been obtained on the peculiarities of the Clark 
and cadmium cells. Experiments have been made on the 
permanence of manganin and platinum-silver standards of 
resistance. Work has been done on the measurement of 
inductance and capacity, and Mr. Campbell has constructed 
a valuable series of standards of selfinductance. A research 
into the inductive capacity and resistivity of cellulose and 
paper, communicated by Mr. Campbell to the Royal Society, is 
of great interest to the telephone industrv. In the electro- 
technical division a number of researches have been carried 
out for the Engineering Standards Committee. "The results of 


some of these are summarised in a Paper on “ Investigations. 


into Light Standards," read by Mr. Paterson before the Insti- 
tution of Electrical Engineers. A summary of tests, made at 
the Laboratory during the years 1904, 1905 and 1906, is given. 


In the electrical division of the physies department the 
numbers are 415, 927 and 770 respectively (the falling off in 
1906 being due to less Admiralty work) ; in the thermometric 
division 141, 194, 221, and the total number of tests made in 
the department is 1,834, 2,441 and 2,494. In the engineering 
department the numbers are 124, 226, and 68, and in the 
observatory department 26,277, 27,158 and 29,920. The 
new electro-technical building was opened by the Right Hon. 
R. B. Haldane on June 25th last. The engineering building 
is practically complete, while the metallurgical and meteoro- 
logical buildings are well advanced. The funds for the build- 
ings have been furnished partly by the Treasury and partly 
by private benefactors ; among the latter may be mentioned 
the Institution of Civil Engineers, the Indiarubber, Gutta 
Percha & Telegraph Works Co. and Mr. R. Kaye Gray. The 
test work for the Government of India will in future be done at 
the laboratory, instead of at Cooper's Hill. In a statement of 
the financial position, it is shown that the expenditure on the 
electrical building has been £9,696. 3s. 5d., of which £1,800 is 
the cost of the equipment. The fees for test work have increased 
from £4,358. 14s. to £4,668. 16s. 3d. The total of fees for 
work done has been £6,049. 19s. 11d., as against £5,957. 4s. in 
1905. The total income has been £14,319. 4s. 10d., and the 
ordinary expenditure £14,262. 19s. 7d. During the year Prof. 
H. C. Carpenter resigned his position as head of the metal- 
lurgical division on appointment as professor of metallurgy at 
the Victoria University of Manchester and Dr. Caspari retired 
from the chief post in the chemical division. The laboratory 
is now organised in four separate departments: the obser- 
vatory department under Dr. Chree; the department of 
metallurgy and metallurgical chemistry under Mr. Rosenhain ; 
the engineering department under Dr. Stanton, and the 
physies department under the Director and Dr. Harker as 
senior assistant. The electrical work which it is proposed 
should be done during the year 1907 includes the completion 
of the research on the electro-chemical equivalent of 
silver, the continuation of the researches on standard cells and 
on resistance alloys, and the principal research will be the 
construction of the Lorenz apparatus to be presented by the 
Drapers’ Company. The researches begun last year will be 
continued, and apparatus for measuring very small alternating 
currents and voltages will be set up. We hope to give extracts 
from the Director's report in our next issue. 


ARRANGEMENTS FOR THE WEEK. 


MONDAY, April 8th. 
SOCIETY or ENGINEERS. 


7:30 p.m. Meeting at the Royal United Service Institution, White- 
hall. Paper on “ The Renard and Sourcouf Road-Train System,” 
by Messrs. B. H. Thwaite and R. F. Thorp. 

GRADUATES’ ASSOCIATION OF THE INSTITUTION OF MECHANICAL ENGINEERS. 

5 p.m. Meeting at Storey’s Gate. Paper on “Flour Milling,” by 
Mr. A. E. Harris. 

TUESDAY, April 9th. 
INSTITUTION OF CIVIL ENGINEERS. | 

8 p.m. Meeting at Great George-etreet. Papers on “ The Applica- 
tion of Hydro-Electric Power to Slate Mining," by Mr. M. 
Kellow, and оп Electrically-driven Winding Gear and the 
Supply of Power to Mines," by Mr. A. Н. Preece. (Adjourned 
discussion.) 

Grascow SECTION or THE INSTITUTION OF ELECTRICAL ENGINEERS. — 

8 p.n. Meeting at 207, Bath-street, Glasgow. Paper on “ Illumi- 
nation and some Illuminants," by Mr. J. D. Mackenzie. 

WEDNESDAY, April 10th. 
BIRMINGHAM SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

7:30 рт. Meeting at Summer-lane Power Station. Paper on 
Some Considerations involved in the Design of the Switch 
Gear for the Summer-lane Generating Station of the City of 
Birmingham," by Mr. J. C. Woodbridge. 

ASSOCIATION OF ENGINEERS-IN-CHARGE. 

8p.m. Meeting at St. Bride's Institute, Bride-lane, Fleet-street, 
Е.С. Paper on Dynamo and Motor Speed Regulation and 
Control," by Mr. J. T. Mould. 


THURSDAY, April 11th. 

DUBLIN SECTION or THB INSTITUTION or ELECTRICAL ENGINEERS. 

Х p.m. Meeting at the Royal College of Science, Dublin. Paper on 
“The Technical Training of Electrical Artisans," by Mr. C. P. 
Cummins. 

FRIDAY, April 12th. 
INSTITUTION or MECHANICAL ENGINEERS. 

S p.m. Meeting at Storey's Gate. Paper on Petrol Motor Omni- 
buses," by Мг. W. Worby Beaumont. (Adjourned Discussion. 
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ELECTRIC FURNACE METHODS OF IRON AND 
STEEL PRODUCTION.— VI. 
BY JOHN B. C. KERSHAW. 


Summary.—In these articles, after briefly giving the history of the 
electric furnace and stating the present position of the industry, the 
author describes the Héroult, Keller, Kjellin, Stassano, Gin, Conley, 
Ruthenberg, Rossi, and Willeon furnaces, and finally deals with the 
question of yields and costs. 


MISCELLANEOUS METHODS AND FURNACES. 


The four previous articles of this series have dealt with the 
electric furnace methods of iron and steel production that 


have received the most lengthy trials upon a laboratory and 


industrial scale of operations, these being the Héroult, Keller, 
Kjellin and Stassano processes. In the case of two of these 


considerable industrial progress has been made, and the fur- . 


naces and processes may be considered to have taken a per- 
manent place in the iron and steel industry. 

The remaining furnaces and procssses will be dealt with in 
this article. These have not bsen so long before the public, 
and are more or less experimental in character. They are 
worthy of attention, however, because some of them exhibit 
novel features in principle or design, and it is quite possible 
that one or more of these processes will prove economical and 
become of considerable industrial importance in the future. 
The turnaces and processes will be described in alphabetical 
order. 


The Conley Furnace.—Fig. 12 is a sectional elevation of the 
Conley furnace. This furnace follows the blast furnace 


Fic. 12.— TRE CoNLEY Furnace. 


principle in design and construction. The heating and reduc- 
tion of the ore are effected by contact of the crushed and well- 
mixed ore, lime and coke with transverse electrode plates 
fixed in the throat of the furnace. A central partition wall, A, 
is added to the usual blast-furnace design, and the electric 
current 1s conveyed to the charge of ore, lime and coke by 
means of the electrode plates B and D. The partially fused 
and reduced charge then falls on to the hearth of the furnace 
at С, where the heating and reduction is completed by the belt- 
shaped ring of electrode plates, E. It has been estimated that 
a 100 ton furnace of this type would require 5,000 H. P., and 
that steel ingots could be produced by it a cost of £2. 9a. 4d. 
рег ton. The patents for this furnace were purchased by the 
Electric Furnace Co. of New York, and plants were designed 
for erection at Elizabeth Town and Massena, U.S.A. 

No details of the practical development of these schemes for 
the utilisation of the Conley furnace have been published 
and it is probable that financial difficulties have hindered its 
further progress. 

The Galbraith Furnace. 
the Galbraith 
iron sands. 
occurred at 


—Fig. 13 is a sectional elevation of 
furnace, designed for smelting New Zealand 
An experimental demonstration with the furnace 
Loughborough, England, in July, 1905. This 


furnace, io principle, is a resistance-heating furnace, a number 
of graphite resistance bars being employed in the circuit to 
convey the heat generated by the electric current to the mass 
of ore and coke. These graphite bars are called Incandes. 
cents” in the patent claims covering this furnace, and are 
fixed in a tower or column in such a manner that the iron- 
sand and coke in the powdered state falls from one to the 
other in its descent from the top to the bottom of the tower. 
In operating the furnace, a feed-box supplies a constant stream 
of iron-sand mixed with a pre-determiued amount of coke or 
charcoal to the furnace, and this, it is claimed, leaves the fur- 
nace at the bottom in a stream or shower of molten metal. 
The demonstration of the furnace and process at Lough- 
borough was not very successful, and the writer is unaware 
whether the funds required for the development of tbe 
Galbraith process in New Zealand in connection with a large 
water power scheme have yet been raised. 

The Gin Furnace.—M. Gin, a French electrometallurgist who 
assisted in the development of the aluminium and calcium 
carbide industries in France, has latterly devoted himself to 
the subject of iron and steel production, and a very large 
number of patents have been taken out in his name. | 
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Fic. 183.— THREE-TIER EXPERIMENTAL '* GALBRAITH ” ELECTRIC FURNACE 
(NOT DRAWN TO SCALE). ÑECTIONAL ELEVATION sHowIo f. АХР 5 Вав 
t: INCANDESCENTS ” IN SECTION, | 


А company named the Société дев Procédés Gin pour la 
Metallurgie. Electrique, with a capital of 900,000fr., was formed 
in 1905 to take over the Gin patents relating to all branches 
of electro-metallurgy, and arrangements have been made for 
trial of the Gin iron and steel furnaces at Plettenberg 
Germany. | 

The special feature of the earlier type of furnace was the 
use of narrow channels to contain the metal during the best 
ing process, this heating being effected by the resistance method. 
In the furnace in which the canal was bent upon itself the 
narrow cross-section of the canal was not convenient for the 
introduction of ore or scrap, and therefore а modified form has 
been designed, in which the heating and refinin processes 
take place in separate portions of. the furnace. he heating 
occurs in the narrow channels connecting the chambers ч 
which the refining operation is carried out. When the a © 
has attained the required composition a certain quantity h a 
finished steel is tapped, and the volume of motal withdra : 
from the last chamber is replaced by an equal т * 
metal heated to a high temperature from the canal leading 
it. A quantity of metal equal to that withdrawn " M 
charged into the chamber farthest from the tap-hole. à 18. 
gives various views of a refining furnace of this type, 068182 
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to utilise 7,200 kw. in the form of a current of 60,000 amperes 
at 120 volts. The yield from this furnace would be 350 tons 


per 24 hours. 


No details have yet been published concerning the success | 


passes from the electrodes to the metal through “a layer of 
scoriae," the resistance of which causes the generation of heat, 
and then through the metal in the narrow connecting channels. 
Different slagging materials can be added to each chamber, in 


or otherwise of the installation at Plettenberg, but M. Gin, in order to attain the composition desired in the final product. 


a Paper contributed by him to the Faraday Society, London, 
in April, 1906, admitted that one of the difficulties met with 


The furnace is held together by a metal case which rests on 
rollers, so that the furnace can be tilted for the removal of 


Fic. 14.— SECTION AL. ELEVATIONS AND PLAN ОР Gix's CHAMBER FURNACE. 


had been to find a material for the furnace base and walls 
sufficiently refractory and non-conducting to prevent short- 
circuits between the canals and chambera. | 
Another type of furnace which M. Gin has designed is shown 
in Fig. 15. This form is called a combination furnace, and it 


Fia. 15.—New Fors or Gin Furnace. Comprnation TirTING Type. 


consists of three parts: (1) a melting and oxidising crucible, 
(2) a deoxidising and recarburetting chamber, and (3) a final 
mixing chamber. The electrodes enter the furnace from above 
ага are not shown in the fiz ure. 

The electrodes of chamber (1) are connected to ono of the 
current terminals, and the electrodes of chambers (2) and (3) 
are connected in parallel to the other terminal. The current 


slag or metal. The channel between chambers (2) and (3) is so 
placed that it is uncovered at the moment the tapping begins. 
This prevents the metal of chamber (2) from mixing with that 
of chamber (3) during the tapping operation. By tilting the 
furnace in the opposite direction the metal of chamber (2) is 
transferred to chamber (3), and the slag is always retained in 
chamber (1) in every position of thefurnace. The transfer of 


metal from chamber (1) to chamber (2) is effected in a similar 


manner. 
The writer is not aware that this furnace has yet received 
practical trial, but its great similarity in principle to the 
Héroult steel refining furnace proves that it will operate suc- 
cessfully under proper conditions and management. It differs 
in principle from the canal and chamber type of furnace, in 
that the resistance of the scoriae—+.e., the slag—is made use of 
to convey the heat of the electric current to the molten metal, 
whereas in the earlier designed furnaces the resistance of the 
metal itself was employed. This is likely to raise important 
questions of patent validity at some future date.* As regards 
the power required to produce steel in these two types of 
furnace no very reliable figures are available for publication. 
M. Gin’s own estimates give a power consumption of between 
640 kw.-hours and 720 kw.-hours per ton of steel, for a plant 
designed to produce, 30, 000 tons per annum. With ore at 
15fr. per ton and power at 80fr. per kilowatt year, the cost 
then works out between 82fr. and 83fr. per ton of finished 
steel, In these calculations it is assumed that the iron 1s run 
into the refining furnace in the molten condition, from a blast 
furnace of the ordinary type. 1; 
The Canadian Commissioners were not able to see М. Gin's 
furnace in operation when they visited Europe, and, therefore, 
no independent figures are available. 


* In reply to criticisms upon this point raised at the September, 1905, 
Meeting of the American Electro-chemical Society, M. Gin stated that 
the use of the slag as a heating medium was covered by his patent of 


February, 1897. 
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- The Girod Furnace.—M. Paul Girod occupies the post of 
electro-metallurgist to the Société Anonyme Electro-Métal- 
lurgique who own works at Albertville and at Ugine in France, 
and also at Courtepin in Switzerland. This company is chiefly 
occupied in the manufacture of special ferro-alloys for steel 
makers, ferro-tungsten being their chief product; but M. 
Girod has also devised a special furnace for steel refining 
which has been submitted to trial at the Albertville works, 
with successful results. The furnace is shown in sectional 
elevation in Fig. 16, and in sectional plan in Fig. 17. The 
furnace is cylindrical in shape, is mounted on trunnions, and is 
lined with magnesia brick. The cover is made of silica brick 
and through this pass several carbon electrodes, all of which 
are connected to one pole of the electric supply circuit. The 
bottom of the furnace is formed of a number of water-cooled 
pieces of cast iron embedded іп the brickwork. These act-as 
the lower electrodes of the furnace, and for a furnace 2 metres 
in diameter, 14 of these plates are used. Each plate is in con- 
tact with the crucible part of the furnace, by means of the 
-canals shown in section in Fig. 16, these canals being filled 
with soft iron in the molten state before the furnace run 
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ics. 16 AND 17. —SEcTIONAL ELEVATION AND PLAN OF THE Ginop FURNACE 


begins. Alternating current is used. The charge consists of 
scrap and cast iron in suitable proportions. The upper elec- 
trodes are suspended in the slag, which is made up from special 
ores, and the decarburisation of the charge is carried as far as 
possible, to eliminate all the impurities of the raw iron. The 
steel is then recarbnrised by adding a calculated weight of 
high carbon metal. A 250 kw. furnace of this type has been 
operated at Albertville and has produced 1 ton of steel from 
14 ton charges, in 42 hours. The cost of running has been 
e-timated as follows: Electric energy 1,060 kw.-hours at 1d. 
£l. 2s. Id., electrodes 10 kg. 10d., maintenance charges 
6s. Sd., or £1. 9s. 7d. per ton of steel. : | 
Girod has also patented a large number of forms of crucible 
furnace in which the charge is melted by resistance heating 
the crucibles being embedded in a crushed mixture of carbon 


und silica, and a large number of crucibles being placed in one | 


furnace. It is claimed for these furnaces that the temperature 
can be varied from 500°C. to 3,500°C. without difficulty, by 
varying the E M.F., and that the most refractory metals and 
alloys can be melted in them. The furnaces are made for 
about 200 H.P., and work with a normal pressure of 025 volt. 
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Each furnace produces about 2,000 kg. of steel per day, at a 
cost of 19s. 2d. per ton, with an expenditure of 1,440 kw-hours. 

The Girod furnace has, however, not been applied upon an 
extensive scale for steel making up to the present time. The 
15,000 H.P. available at the three works named above have 
been chiefly utilised for the production of ferro-alloys, and 
there has not been any special effort made to push the other 
application of the furnace and process. 


(To be continued.) 
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ELECTRIC POWER SUPPLY IN LONDON.—YIII. 
BY R. L. PEARSON. 
(Continued from page 926.) 
‘Tue Lonpon County Councin (ELECTRIC SuPPLY) BILL. 


According to the title this bill has been promoted “to 
confer powers on the London Couuty Council with respect to 


‘the supply of electrical energy in the Administrative County 


of London and neighbouring areas, and for other purposes.” 
Its leading features have already been published in The Elec- 
trician, but it is now proposed to discuss some of the details at 
length, and in view of the state of affairs as shown by the pre- 
ceding articles of this series. 

The preamble states briefly the existing condition of electric 
supply in the metropolis, and points out the disabilities under 
which it is carried on. It then proceeds to argue the expe- 
diency of one large and comprehensive scheme in the hands of 
a central authority, that authority to be the London County 
Council. Regarding actual supply, it is proposed to supply in 
bulk to authorised distributors, and to private consumers with 
respect to power only. 

The first point calling for attention is that in Part II., sec. 10, 
sub-sec. 2, which allows the Council to supply energy for light. 
ing to à private power consumer provided the energy used for 
lighting does not exceed 20 per cent. of the energy used for 
power. This, of course, has now become quite a common 
custom in areas supplied by power companies or by ordinary 
undertakers, but its effect in London, if the bill should pass, 
may be yery serious for the authorised distributors. There 
are many factories where the total amount of energy used for 
lighting does not exceed 20 per cent. of that used for power, 
and these are now being supplied from the networks of com 
panies or local authorities. Thus the L.C.C. will not only 
compete for fresh power loads, but it is conceivable that they 
may even take away some of the existing lighting loads. In 
sub-sec. 3 of the same section it is provided that the L. C. C. 
may only supply private consumers with energy for power 
purposes so long as they have the consent of the authon 
distributor for the area to do so. If this consent 18 ‘Uo 
reasonably refused or withheld " the question is to be decid 
by the Board of Trade. Railways, tramways, tramrosos, 
canals, navigation docks, waterworks, and hydraulic power 
works constitute exceptions for which consent need not 
‘obtained, but it may be presumed that the opposers ©. | 
ЪШ will not surrender all these profitable consumers wit led 
a struggle; docks, for instance, are already largely supplie 
by existing undertakings. : | 

Under sec. 11 authorised distributors who require а вирр!у 
in bulk from the Council will have to enter into а seven У 
contract. Sec. 12 makes this apply to private consumen a з 

Sec. 14 provides a penalty of £10 per day for fat aie 
supply authorised distributors, the total sum for gia a 
default not to exceed £500. Apparently, however, the pr! t 
consumer is to be at the mercy of the Council in es р 

for there seems to be no provision for penalties for failu ds 
supply Mim. Presumably, therefore, the private consum 
left to find his remedy in common lay.: 

Sec. 15 virtually exempts the promote 
strictions regarding preferential charging, 
to “ charge for a supply of electrical energy | 
such method as may be agreed between the 
consumers," and at such prices as may be agreso. 
this has been the case with every supplier of energy 
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out the kingdom, although in strictness it has been thought 
to be illegal. 

Sec. 22 states that the Council on the one hand and any 
company, body or person authorised to supply electrical energy 
in any district or place contiguous to the area of supply on the 
other hand may enter into and carry into effect contracts and 
agreements for and in relation to the supply by orto the Council 
to or by such company, body or person, of electrical energy in 
bulk or otherwise. ." This is undoubtedly an important 
clause, for it enables the Council to supply outside its statutory 
area. Conversely, it may happen that a consumer situated at 
the very edge of the area and far away from a distributing 
centre or main belonging to the Council may require a power 
supply. Then the Council may agree with“ апу company, 
body or, person authorised to supyly electrical energy " to afford 
a supply to the said consumer. Thus we might have the 
edifyiog spectacle of a consumer in the area of one authorised 
distributor being supplied by the“ company, body or person“ 
having powers to supply in a “contiguous area"; this at the 
instigation of the London County Council, and not by agree- 
ment between the neighbouring authorities. 

Sec. 23 is either superfluous or, if essential, it shows one of 
the greatest weaknesses of the bill. Briefly, it authorises the 
Council to enter into agreements with authorised distributors 
for the supply of electrical energy by the latter to the former. 
But if existing authorities cannot, according to the bill, supply 
at sufficiently low rates, it will be necessary for the Council 
to purchase from them at a high rate and re-sell at a lower 
one. Either, then, the authorised distributor will have to 
sell at a loss, or the Council. will lose money by the trans- 
action. On the other hand, if neither party is to lose it follows 
that the authorised distributor can supply at a rate as low as 
that of the Council ; in which case nothing will be gained by 
the passing of the bill. 

Sec. 25 is interesting because it provides for the manufac- 
iure of gas for the purpose of generating electrical energy. 

Sec. 42, sub-sec. 1 (A) empowers the Council to *' use, alter 
and adapt any lands, generating stations, sub-stations, electric 
lines, conduits, ducts, pipes, apparatus, buildings, subways, 
bridges, tunnels or other works which may have been or may 
be acquired, constructed or laid down by the Council in con- 
nection with the tramway undertaking or for any other pur- 
pose, and may use electrical energy generated at or supplied 


from any such generating stations and sub-stations." 

Sec. 47 is of such great importance that no excuse is needed 
for giving it in full :— 

47. With regard to those of the scheduled distributors who are local 
authorities within the county the following provisions shall have eflect— 
that is to say : — 

(1) The Council may at any time after the expiration of a period of 
four years after the passing of this Act give nofice in writing to any such 
scheduled distributors of their intention to acquire the local undertaking 
of such distributors, and on the expiration of a period of one year from the 
giving of such notice such undertaking shall, by virtue of this Act, be 
transferred to and vested in the Council, and thereupon all the rights, 
powers, privileges, liabilities and obligations of such distributors in 
respect to the undertaking so transferred shall, except as hereinafier pro. 
vided, be transferred to and vested in and be exerc;seable and dissharged 
by the Council in like manner as if the Council had been named in any 
order or act authorising or relating to such undertaking in lieu of suca 
distributors. 

(2) On the transfer or vesting in the Council of any such local under- 
taking all debts and liabilities lawfully incurred on capital account in 
respect of such undertaking and outstanding at the date of such transfer 
.or vesting shall become and be a charge upon the electrical undertaking 
and the revenues thereof and the county rate as fully in all respects as if 
the electrical undertaking and the revenues thereof had been named in the 
mortgage or other instrument creating the security upon which such 
debts are or were secured in lieu of any other funds or rates therein 
mentioned as sesurity and all such other fands or rates which prior to 
the transfer constituted such security or any part thereof shall czas: to 
form the security for or to be chargeable with the payment of any sums 
so owing or any interest thereon or with any payments to any sinking 
fund in respect thereof or otherwise and the Council shall subject as 
aforesaid in respect of any such debts be subject in all respects to the same 
provisions with regard to the time and mode of repayment of such debts 
as the scheduled distributors from whom the local undertaking is trans: 
ferred would have beea under if such transfer had not taken place. 

(3) All moneys forming part of any sinking fund or other fuad for the 
repayment of moneys owing on capital aczouut in respect of a local 
undertaking so transferred or vested and any reserve or renewals fund 
and all unexpended moneys borrowed on capital account in respest of 


-such undertaking shall on the date of such transfer and vesting be trans- 


ferred to the Council, and all moneys forming part of such fund or funds 
shall be dpplied for the same purposes and in the same manner as they 
would have been applicable if such transfer had not taken place, and all 
such unexpended moneys as aforesaid may be applied by the Council for 
any purpose in connection with the electrical undertaking to which the 
Council may apply capital moneys and subject thereto shall be carried to 
any fund for the repayment of moneys borrowed on capital account in 
connection with the electrical undertaking. ts 

(4) After the passing of this Act no further liabilities in respect of 
expenditure on capital account for the purpose of constructing, erecting, 
extending or enlarging or increasing the capacity of any generating or 
transforming station or machinery or plant therein, or the electric lines 
(other than service linés) forming part of a local undertaking, shall be 
incurred by any such scheduled distributors without the previous con- 
sent of the Council. 

(5) After the receipt by any scheduled distributors of a notice given by 
the Council under this section with respect to the transfer of a local 
undertaking it shall not be lawful for any scheduled distributors— 

(A) To enter into ару new contract or agreement, or to extend or 
vary any then existing contract or agreement, for the supply of elec- 
trical energy from or to such local undertaking to be in force after 
the date of the transfer to and vesting in the Council of such local 
undertaking : or 

(B) To apply moneys comprised in any reserve fund formed in 
connection with such local undertaking, except for the purpose of 
meeting any extraordinary claim or demand arising in regard to the 
undertaking or of making good any deficiency in the income derived 
from the local undertaking during the financial year immediately 
preceding the receipt of such notice; or 

(C) to apply moneys then comprised in any renewals fund formed 
in connection with such local undertaking, except for the purpose of 
effecting such renewals as may be reasonably necessary to secure the 
effieient working of such local undertakings up to the date of the 
transfer thereof to the Council ; 

unless such scheduled distributors shall have previously obtained the 
consent of the Couneil, whieh consent shall not be unreasonably refused 
or withheld. If any question arises a3 to whether any such consent is 
unreasonably refused or withheld, that question shall be de:ermined by 
the Board of Trade : 

(6) The scheduled distributors owning any local undertaking trans- 
ferred to or vested in the Council under this section shall be entitled to 
all their revenues (excluding any moneys which may be required to be set 
aside in any sinking fund, and any moneys which such scheduled dis- 
tributors may set aside for the purpose of'any reserve or renewals fund) 
which shall have accrued up to and inclusive of the date of such transfer 
and vesting, and the said scheduled distributors shall discharge and 
relieve the Council of ull their obligations, debts and liabilities not 
chargeable to capital account which shall have accrued up to that date 
(other than any contracts or obligations in regard to the supply of elec- 
trical energy in pursuance of their statutory powers or any obligation or 
liability which may accrue in respect of the supply of stores or materials 
necessary for the local undertaking delivered after the date of transfer, 
and vesting as aforesaid under contracts entered into before the receipt of 
a notice under this section). 

(7) For the purpose of enabling any such scheduled distributors to 
transact any necessary business in connection with their local undertak- 
ing transferred to or vested in the Council under this section, such 
scheduled distributors shall be afforded free and reasonable access by the 
Council to all books, accounts and documents in the hands of the Council 
as part of such local undertaking transferred to and vested in them. 

(8) Lamps, standards or brackets provided by any such scheduled dis- 
tributors for the lighting of any street, bridge or public place and service 
lines between any main and any such lamp or lamps shall not be deemed 
to be part of any local undertaking to be transferred to or vested in the 
Council under this section. 

(9) Nothing in this section shall empower the Council to acquire any 
local undertaking vested in the Councils of the metropolitan boroughs of 
Saint Marylebone and Woolwich, or either of them. 

It is probable that most of the fight in the committee rooms 
will centre round this section, and, of course, this will not be 
surprising. Everything turns on the third word of sub-sec. 
(1). The case would not be anything like so bad if “shall” 
were substituted for “may.” Asthe bill is worded now, the 
Council may take over the undertaking of a local authority, or 
leave it alone as it pleases. If the undertaking is absorbed, 
well and good ; if it is not, then it will inevitably suffer a more 
or less rapid process of decay, and is bound to become prac- 
tically extinct under the competition of its powerful rival, for 
it amounts to no less than this. Briefly, there are only two 
things for the local authorities’ undertakings : one, absorption, 
the other starvation. But it is inconsistent to suppose that 
absorption will take place, for, on the Council’s own showing, 
these isolated generating stations are equipped with inefficient 
and obsolete plant. Why, then, should the Council take over 
plant which will be of no more use to it than so much scrap 


iron, thus burdening the new scheme when it can do very well 


without that plant! Even if the Council takes them over it 
at present, or it must shut 


must either run them inefficiently as é 186 shu 
thom down altogether, for there is no third course, But if it 
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runs them, then energy cannot be supplied at a sufficiently low 
rate, so that the scrapping alternative is the only one left. 
Hence, the Council will not only have to meet capital charges 
on its new plant, but it will also have to take over all the 
responsibility of the charges on the scrapped material. | 

urther consideration of this section shows that the bill 
does indeed place the local authorities ** between the devil and 
the deep blue sea."  Sub-sec. 4, for instance, prohibits exten- 
sions of plant without the consent of the Council, even though 
notice to purchase may not have been given. Take the case 
of a local authority having the opportunity of securing a con- 
sumer. requiring a considerable power load: fresh plant may 
be needed to deal with this load, but it may not be put down 
without the consent of the Council. The latter may refuse, and 
may even ask permission of the local authority to supply the 
consumer itself. If the local authority refuses, the matter 
goes to the Board of Trade for arbitration, and the argument 
uf thé Council would naturally be“ We are in a position to 
commence supply to this consumer at once, but you have not 
even got sufficient plant installed." 

Sub-sec. 5 (B) seems particularly unjust. It stipulates that 
any reserve fund of a transferred undertaking may be applied 
for making good any deficiency in the income derived from 
the local undertaking only during the financial year imme- 
diately preceding the receipt of notice of transfer. Thus, if a 
hitherto unsuccessful undertaking has just turned the corner 
financially, the people to reap the benefit will be the county 
ratepayers, and not the local ratepayers, who have nursed the 
weakling to robust strength. 


Sub-sec. 8 requires no comment, but the hope may be ex- 


pressed that the word “ not may be deleted. 


Sub.sec. 9 is not altogether devoid of humour.. Neverthe-. 


less, if the L.C.C. is really desirous of dealing with the prob- 


lem of electric supply in London, it should not be allowed to pick: 
Parliament should certainly strike out sub-sec. 9. 


and choose. 
Sec. 54, sub-sec. 1 (B) provides that 


(B) Expenditure in respect of lands, generating stations, sub-statione, 


electric lines, conduits, ducts, pipes, apparatus. works or buildings: pro- 
vided in connection with the tramway undertaking and appropriated-to 
the electrical undertaking under the section of this Act whereof the 
marginal note is “ Utilisation and appropriation of tramway and other 
property of the Council,” shall not be deemed to be expenditare on 
capital account for the purposes of this Act. SENE i 


This, of course, is but another way. of escape from a yearly: 


balance on the wrong side. 


nder sub-sec. 2 of the same section the period fixed for re- 


payment of loans is sixty years. па 
Sec. 62 contains the famous Bermondsey clause. 


Sec. 65 empowers the expenditure of money on fittings,: 
motors, &c., to be installed on consumers’ premises, but it is. 


specifically stated that this does not authorise the Council to 
manufacture such fittings, &c. ў ИСЭ М 
The first schedule refers only to the sites of the proposed new 
stations, one being at Barking and the other at Erith. 
The second schedule is given below in full, and the third is 
a mere list of authorised distributors affected by the bill. 


SECOND SCHEDULE. 


In this schedule the expression unit" shall mean the energy con- 


tained in an electrical current of 1,000 amperes flowing under an electro- 
motive force of one volt during one hour. ' . | 
Section 1.—The charge to be made by the Council to any authorised 


distributor shall not e d the followi à | 
(namely) :— Xcee e following at each point of supply 


(A) For a supply of extra high-pressure alternating current at the 


pressure of the primary transmission system at the rate of a fixed sum 
of £3. 15s. per annum per kilowatt of the maximum power required to 
be supplied, and in addition a sum of 0:29d. per unit for all units supplied 
to each consumer. 

(B) For a transformed supply of alternating current at the rate of a 
fixed sum of £4. 7a. 6d. per annum per kilowatt of the maximum power 
required to be supplied, and in addition а sum of 0°25d. per unit for all 
units supplied to each consumer. | 

(C) For the supply of direct current at the rate of a fixed sum of 
£5. 12s, 64. per annum per kilowatt of the maximum power required to 
be supplied, and in addition a sum of 0:27d. per unit for all units supplied 
to each consumer. | 

Section 2.— The charge to be made by the Council to any person other 
than an authorised dictributor shall not exceed the following at each point 
of supply (namely): | 


Pale Fora transformed supply of alternating current at the rate of a 
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sum of £5. бв. per annum per kilowatt of the maximum power 
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required to be supplied and in addition a sum of 0:3d. per unit for all 
units supplied to each consumer.. | n | 

(B) For the supply of direct current at the rate of a fixed sum of 
£6. 15s. per annum per kilowatt of the maximum power required to be 
supplied, and in addition а sum of 0:834, per unit for all units supplied 
to each consumer. 

Seotion 3.—(A) The prices under sec. 1 (B) and (C) shall include the 
cost of transforming and converting by the Oouncil on the premises ot 
the authorised distributor three-phase extra high pressure alternating 
current to such pressure and description of current as such authorised 
distributor may reasonably require. * | 

(B) The price under sco. 2 (A) shall include the cost of transforming 
by the Council three-phase extra high pressure alternating current to 
such pressure as tho Board of Trade may approve as the standard pres. 
sure of supply. | | 

And in either case the current shall be measured after it has been trans- 
formed or converted and transformed as the case may be. 


(To be continued.) 
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THE ADAPTATION OF THE SLIDE RULE Fos USE 
IN WIRELESS TELEGRAPHY CALCULATIONS. 


i BI J. GOODMAN. 


The following is a brief description of an adaptation to the 
ordinary slide rule, which renders the rule very useful to those 
who are continually éngaged in “ wireless " problems. 

‚ The adaptation enables one to read, with one manipulation 
only of the slide, the wave length in feet, the wave length in 
metres and the frequency of oscillations per second, having 
given only the “ oscillation constant of the circuit under con- 
sideration. = ^ ^. © 6^ :. | 
` Phe design of the slide rule is based on the following well 
known relations between the “ oscillation: constant ” (denoted 
by O. square root of the product of the inductance of the 
circuit. in centimetres andithe capacity of the circuit in micio- 
farads) of the circuit, the wave length in feet, the wave length 
in metres and the frequency of oscillations per second (1). 


А . N 6 EN 
Frequency, n, 5033 x 10° EX I (1) 
Wave length in feet, Ay = 195-56 Xx OO. 0 
Wave length in metres, A,, . 0) 


Tze method consists of the substitution of two gpecial scales 
in place of the two scales A and B (see diagram) оп the ordinary 


slide rule. The two seales, C and D, of the ordinary glide rule 
are not altered in any way, so that the rule may still be u 
for any multiplication or division problem which may an» 
This means that the utility of the slide rule, with the two ne” 
scales attached, is greater than before; that is to say, for pet 
sons engaged in high-frequency work. idi 
The scales and scale divisions on A and B are of каны : 
same magnitude as on scales C and D, the only difference BE 
that the scales A and B are, so to say, shifted. bodily forw 
through a certain calculated length in each case, In 0 e 
allow for the necessary constants introduced. best 
The amount of shifting forward of scales A and B can i 
be enunciated as follows: When scales and slide are 1155 
usual zero position —i. e., the ends of all the scales in e 
straight line, the reading 1 on scale A should be vertica 7 o 
reading 328 оп scale D. If this be the case, then t e, are 
readings of scale A, which are of necessity both the same, 
3,048. р E 
For sale B, in zero position, the reading 
be vertically above reading 51,186 on scale 
ings on B are both 984 (24). e. 
The diagram gives roughly the above idea. 


Method of Manipulation. —Find reading 51,1 и oscillation 
move slide until this reading is opposite value of length in 
constant” (O.) found on scale D. Read off (и) wave nens 


id 
5,033 on B shou 
С, The end read- 


36 on ecale 0: 


SS MÀ M RÀ SEIENRASBENHENUEUNDURA. 


— — чир — 


feet on scale D opposite reading 1 on scale C. (b) Wave- 
length in metres on scale A opposite (i. e., vertically above) 
reading 1 on scale C. (c) Frequency of oscillations per second 
on scale B opposite end of scale A. 

The necessity of the special scale B may be obviated by the 
use of a specially marked cursor. 

To the left of the ordinary vertical line on the cursor of the 
slide rule a second vertical line is drawn, parallel to the frst, 
and at a distance from it equal to the amount of “ shifting 
forward " of the scale В; in other words, the distance between 
the two lines on the cursor is equal to the distance between the 
number 9842 and the end of the scale (10) on the scale C or D 
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of the slide rule on which the adaptation is being made. This 
distance on the ordinary 10 in. slide rule is approximately 1:8 
millimetres. | | 
Having now only the scales А, C, and D, the operation to 
find the wave-length in feet and the wave length in metres 
is the same as before. | 
To find the frequency of oscillations per second :— Without 
altering the slide, place the right hand vertical line on the 
cursor over the end division of scale D (which end of scale D 
depends on whether slide is to the right or left of rule); then 
read off, underneath the left hand vertical line on cursor, on 
scale C the frequency of oscillations per second. 


THE ELECTRICAL EQUIPMENT 'OF PALMER'S NEW CABLEWAY. 


In the yard of Palmer's Shipbuilding & Iron Co, (Ltd.) at 
Jarrow, a three-phase power plant has been in operation for 
the last 6 years. Most of the heavy tools about the yard, 
such as shears, punches, &c., are driven by induction motors, 
and the majority of these are not only subjected to severe 
working conditions, but are also exposed to every conceivable 
change of 
weather. The 
main features LÀ 
of engineering 
interest in the 
yard are cen- 
tred in two 
cableways 
which span the : 
two largest | 
berths. Figs. 1, aes: 
2, 3 and 4 are нр 
general views X 


e 


е 


of the two E t if : 
cableways pho- nx Ч I 
tographed from "Ела ҮР A { 
the River Tyne ы ETES 


and the ship- 
yard 
tively. 

The smaller 


respec- 


7у4ы0, 4 
т 19740, 


tion to the four load carriage cables there are two outside 
supporting cables, 7 in. circumference, which serve to take up 
a portion of the strain on the entire structure. The elec- 
trical equipment of all the load and end carriages is iden- 
tical, so that a description of one of these will serve for the 
whole number. Each end earriage is driven by a 10 B.H.P. 
induction mo- 
tor through 
worm wheel, 
spur and bevel 


gearing. The 
= sem culta CUR ЧҮ 4 ТУГ ON (ру rotor resist- 
т SIN Wr 
Eu ИОК p Lex ances of these 
Г м М w FX M г< "ae M Ле E | L— 4. — Lab Р 
[o s m BOPP he hat ЛЫ Алы” , motors are 
ar, . $ Y Ne y Ip q N X m j* "Ж d 
Hj SSS HA „ 


spective end 
carriages, and 
can be set to 
give any de- 
sired speed. 
The stator cir- 
cuits are con- 
trolled from 
the load car- 
riage, as will 
be seen from 
the diagram in 


of these cable- Fig. 6. This 
ways has been illustrates the 
in use for two arrangement of 
years, and the the overhead 
battleship conductors and 
H.M S. “Lord the connections 
Nelson“ was Fic. 1l.— VIEW OF CABLEWAYS FROM THE RIVER. to the various 
built under motors. The 


it. Its construetion and general equipment have been de- 


: load carriage is hung from a three-wheel truck running on the 


scribed very fully in the technical press, and will already ! steel supporting cable, and it is provided with a 35 B.H.P. motor 


be familiar to our readers. 


The larger cableway has only for raising and lowering purposes. 


The total weight of the 


recently been completed and its electrical equipment embodies | carriage is ö tons, and it is capable of a maximum lift of З tons. 


many features of interest. 
the cableway is the use of lattice steel bridges, at each 
end of the berth, between which stout cables are stretched 
and arranged to carry travelling carriages, each of which is 
fitted with raising and lowering gear. These are known as 
load carriages, and they travel up and down the length of 
their supporting cables, the ends of which are secured to 
carriages traversing each of the supporting bridges This 
method saves the enormous cost of rigid steel construction 
usually built over large ships’ berths t permit of the use of 
overhead travelling cranes. lhe control of all the movements 
is in the hands of the workman in the load carriage, and he 
can travel, traverse, hoist or lower either separately or simul- 
taneously. 

The new cableway has a length of 156 ft. between the 
centres of the bridges, and it provides for four travelling 


carriages as against three on the older cable way. In addi- 


Briefly explained, the principle of The motor drives the hoisting gear through a steel pinion, and 


runs normally at a speed of 860 revs. per min., the reduction 
being 3 to 1. | 

The chief point of difference between the new cableway and 
the old lies in the arrangement of the bare conductors for eup- 
plying energy to the load carriage motor and the control of the 
end carriages. On the old cableway they are arranged in a 
vertical plane, and six wires are use: in two sets of three on 
each side of the load carriage as shown in Fig. 7, these being 
stretched as tightly as possible between the two end carriages 
and supported by steel cables. The collectors on the load 
carriage are of the sliding contact type, and rigidly attached 
to each side of it. This method gives a certain amount of 
troul«e, and it was decided toa ter the position of the wires on 
the new cableway. They have accordingly been arranged in 
a horizontal plane, and the number nas been reduced to five 
conducting wires, there being in additiou two supporting steel 


D 
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cables at each side. "These supporting cables are spaced apart 
by a steel distance piece, into the upper edge of which insula- 
tor bolts of tramway pattern are fixed to carry the ears for hold- 
ing the trolley wires. These distance pieces are spaced at 
84 ft. centres, and they give a particularly rigid construction to 
the conducting wires. The arrangement is illustrated in Fig. 5. 
On the upper surface of the wires a bogie is placed which is 
provided with wheels for running on the supporting cables, 


#/, 
jh 
h 
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Fic. 2.— NEW CABLEWAY. 


and also for making contact with the trolley wires. Separate 
flexible cables are brought down from this bogie to the load 
carriage, but the pull on the bogie is taken up by a separate 
steel cable connecting it with the load carriage. This arrange- 
ment has been found to answer admirably in all conditions of 
weather, and up to the present no trouble has been experienced 
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Via. 3.—SipE VIEW or LOAD CARRIAGE, SHOWING CURRENT COLLECTING 


ARRANGEMENTS. 


with the trolley wires. The Dooie and control wires can be 
reached from the roof of the load carriage, a special plat form 
being provided for this purpose. As will be seen from the 
connection diagram (Fig. 6), the wires are fed from a four-wav 
distribution board on one of the bridges, four three-core flexible 
cables connecting the board with the trolley “rae: The dis 
tribution board 18 fitted with four three-phase overload circuit: 


breakers ne for eae } . wire 1 ifie 
ters, one for each load cable, and the board itself is supplied | numerous improvements introduced have fully justifie 


with energy by a three-core cable leading up one of the legs, 
The reduction in the number of trolley wires from six to five 
has been possible because the reversing of the end carriage 
motors is effected by reversing two of the phases, the re. 
maining phase being supplied by a conductor common to 
all the motors. This will be evident on the diagram by 


Fic. 4.—View or CARRIAGE AND COLLECTOR, 


the wires shown running from the reversing switch on the 
load carriage to the trolley wires. The switch is double 
throw, with an off position by which the stators of the end 
carriage motors are switched in and out of circuit. The load 
carriage motor has a separate drum type controller with à 
reversing position. The resistances for this motor are fixed on 
the load carriage. The diagram will make this arrangement 
quite clear. The maximum lifting speed of the load carriage 
motor is 150 ft. per minute. The maximum travelling 5 
up and down the supporting cable is 650 ft. per minute, an 
the maximum speed of traverse of the end carriage motors s 
25 ft. per minute. i 
A side view of the new cableway is shown in Fig. 3, from 
which the position of the load carriage with respect to the con 
ductor bogie can be seen. It is interesting to note that the 
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- * in 
speeds of the end carriage motors can be 80 adjusted that 


traversing the bridge their positions with respect to each tet 
vary but little, consequently the load carriage cable is "A 
practically straight. This is à matter of considerable -— 
tance as any tendency for one motor to ran faster thant 
other would throw the cable seriously out of line. 


» the 
We are informed that with the second ерту their 
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adoption. The work of buildin 
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large vessels is thereby | was regarded as unsuited, in every way, to the rough usage 


likely to be greatly expedited. The construction is, of course, | and slack handling which machinery of any kind receives from 


vastly cheaper than a rigid steel housing built over the berth. 
Our readers will probably remember that this latter rigid 


4-way distribution board 
at mast top, fitted with 


Cables supporting conductors not shown 


the class of workman employed. From our inspection of the 
power plant and the motor equipment, we gathered that 


5 Trolley wires stretched above 
load carriage cable and moving transversely with it 


Insulated 
suppurts on mast 
Le 
au. + a =e aa 
H узуш 


“> Rolling contacts 
Hi Load carriage motor resistances ` on trolley bogie 
Ms | 
os Reversing 
> switch for end - and fone in 
| carnage motors load carriage 


End carriage motor 
10 BHP 


Rotor 


1 
arrangement was adopted for the building of the ** Mauretania " 
and that overhead electric cranes were employed, being sus- 
pended under the roof girders of the structure. We under- 
stand that with the new cableway greater flexibility cf control 
is possible, and with good men in charge of the respective 
load carriages the work on the vessel below can be carried 
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jarticular application of the induc- 

Zement is also very interesting, 
‘ue of this type for such work. 
„ors the controlling gear would 
гед, and it is questionable whether 
any commutator ma would prove equal to the some- 
what severe demani- ..xely to be made upon it, for any 
definite period. Win iie power equipment of the shipyard 
was considered prev. +o electrification, direct-current plant 


out more quickly. "i. 
tion motor to the . 
and emphasises the 
With direct-current 
have been more com; - 


газ Stator 
Load carnage 
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t JRBENT COLLECTING ARRANGEMENTS ON OLD CABLEWAY. 


for load carriage motor 


Drum type controller 


Fic. 6,—DrAGRAM OF CONNECTIONS oF Motors ом Nrew]CasrEwax. 


“Palmer's” had no reason to regret the adoption of the 
polyphase system. 

The cableways have been built by Messrs. J. M. Henderson 
& Co., of Aberdeen, and the motors and controllers were sup- 
plied by the Lancashire Dynamo & Motor Co., of Manchester, 
Newcastle, &c. 


To both of these firms and to Mr. R. J. 
Webster, of Palmer's Shipbuildin 
& Iron Co. (Ltd.), we are indebte 
for the data and illustrations given 
in this article. 


SOME NOTES ON UNDER- 
GROUND MAINS.* 


BY W. M. ROGERSON. 


It is not the intention in this Paper 
io dealin detail with the manufaoture 
of cables for electric lighting or power 
purposes, but rather to in some extent 
describe the various methods of laying 
cables underground, and to give the 
author’s experience of these methods 
and their maintenance. 

The modern methods of laying down 
a system of mains for electric lightin 
and power purposes may be summarise 
as follows: (1) Lead-covered, paper, 
jute or rubber insulated cables; (2) vul- 
canised rubber or bitumen insulated 
cables ; (3) lead-covered, paper, jute or 
rubber insulated cables, with steel tape 
or wire armouring, laid direct in the 
ground; (4) bare copper conductors 
supported on porcelain insulators. Of 
these (1) and (2) may be laid on what is 
called the solid system "—that is, either in wood, iron, asphalte 
or earthenware troughing, which is afterwards filled in solid with 
pitch or bitumen, forming a non-hygroscopic protection for the 
cables, or they may be drawn into iron, fibre or earthenware conduits. 


1. LEAD-COVERED, PAPER, JUTE OR RUBBER INSULATED CABLES. 


It is probable that lead-covered cables, if properly protected, 
should last for an indefinite period. Where this class of cable is 


* Abstract of a Paper read before the Leeds Local Section of the Institu- 
tion of Electrical Engineers, 
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used it should be borne in mind that the lead is relied upon as a 
waterproof covering for the dielectric, and that the ends should 
therefore be sealed with a waterproof substance. It is often difficult 
for workmen to realise this, and where open ends are exposed for 
any length of time trouble will surely result. Lead-oovered cables 
may be drawn into a line of conduite or laid on the solid system. 
If drawn into conduits the greatest care should be taken that no 
burrs or rough places are left in the interior of the conduits, and 
before any cable is drawn in, а rat of a diameter slightly less 
than that of the conduit should be drawn through it and the cables 
well greased while being drawn in. If laid on the solid system 
bridge pieces will have to be inserted in the trough at intervals so 
as to hold the cables clear of it and allow the compound to flow 
round and entirely enclose the cables themselves. With lead- 
covered cables every possible care must be taken to see that the 
joints are properly made so that the lead sheathing is continuous 
throughout at all junctions, service boxes, &c., and that the ends of 
ihe cables are properly sealed so as to prevent the access of moisture 
to the dielectric. It is owing to the necessity of watching con- 
tinuously that the necessary continuity of the lead and the sealing 
of the ends and joints is attended to (and these points may be easily 
neglected by careless workmen) that I do not think lead-covered 
cables are tuitable for a large system of distribution where tappings 
for services are taken off frequently, and disconnecting and other 
boxes are at close intervals. When, however, these cables can be 
used for feeders, and in long lengths, there need be no trouble 
except through electrolysis, which is often the result of carelessness: 
Electric osmosis means the continual heaping up of moisture at 
the negative conductor and tends, where the conductor is exposed, 
to lower the insulation between it and earth, and where the middle 
wire of & three-wire system is earthed, minute currents tend to 
pass from it to the negative conductor unless the ends of all the 
dielectrics are hermetically sealed. If current, even in minute 
quani is allowed to get on to the lead sheath of the cable, electro- 
lysis will soon result, and the only method of satisfactorily preventing 
this is to use end and connecting boxes filled in with suitable com- 
pounds. Compounds for the filling of joint boxes should receive 
the greatest amount of consideration, as compounds are often sold 
which are quite unsuitable for the purpose for which they are in- 
tended; they should have, of course, high insulating properties, be 
free from brittleness at ordinary temperatures, with a fairly high 
liquifying point so that they have no tendency to drain away 
from the sleeves or boxes and run down into the cable. They 
should, however, be as liquid as possible at high temperatures, 
80 as to easily be poured through small plug holes and run freely 
into all corners and spaces of the boxes, бс. In fact, it is far 
better to buy these compounds from. the makers of the cables 
themselves, who have then their own credit at stake. There is 
no doubt that the source of current which is most likely to cause 
electrolytic action is current which gets on to the lead covering 
from imperfectly made joints or end connections, and it is only 
by the greatest care being used to see that these are made as 
perfect as possible that this trouble is to be avoided. In addition 
to the electrolysis of the metal sheathing due to “creeping,” 
there remains its protection from the effects of the stray currents. 
These currents are generally credited as originating with some 
tramway system in the district, and if once they get on to the 
lead, should not be allowed to leave it again if possible, except by 
some metallic path. It is therefore usual to earth all lead cables at 
any negative feeding point on a tramways system as well as at 
any other point where the lead is found to be positive to the earth. 
Where this is done it is of course necessary that the lead should be 
made continuous throughout its whole length. I have not so far 
had the slightest trouble with electrolysis from stray tramway 
currents where the proper precautions have been taken to guard 
against them. I have, however, known of several cases of electro- 
lysis on distributing networks where the proper precautions have 
not been taken to seal the cable, creeping” has then occurred, 
making the lead sheath as well as the cable alive. It is for this 
ren I do not care to use lead-covered cables for distributing net- 


2. VULCANISED RUBBER or BITUMEN INSULATED CABLES. 


Vulcanised rubber or bitumen insulated cables may either be 
drawn into conduits or laid on the solid system. I find, however, 
that the life of rubber cablee drawn into conduits is generally very 
short owing to the rapid deterioration of the rubber itself; at the 
same time I have found some lengths of rubber cable which, 
when drawn out at the end of 10 or 12 years’ use, have been in 
absolutely as good condition as when laid down. I cannot, how. 
ever, think that this would hold good to-day, &s the general quality 
of rubber insulated cables is certainly not nearly so good as it was 
10 or 12 years ago. The deterioration of rubber cables is generally 
due to condensed moisture, which, if in any great quantity in the 
conduits, is very detrimental to rubber? The deterioration is not 
due as is sometimes supposed to the wyater soaking through the 
dielectric, but to chemical effects which" gradually decompose the 
rubber, the moisture being of an alkaline nature which is very rapid 
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in its action. Where cheap low-grade dielectrics are used the 
reaction between the moisture and sulphur (which plays the chief 
part in these reactions) is, of course, greatly facilitated. 

With bitumen cables drawn into conduite I have had generally 
very little trouble, bitumen appearing to stand the variation in 
climatic conditions much better than rubber. Bitumen cables are 
however, somewhat susceptible to chemical influences, especially to 
alkalies, and a large amount of trouble has been experienced where 
these sre present. Where contact is likely to arise with alkaline 
matter there is no doubt that the solid system of laying should be 
adopted, as this system certainly forms a far better protection for the 
cables. Care should be used with bitumen cables to avoid great 
local pressure and to distribute the pressure over as great an ares 
of the cable surface as possible. Where this type of cable is taken 
round sharp corners, &c., so that the whole weight comes on а 
small surface, there is sure to be trouble sooner or later. An objec. 
tion often taken to bitumen cables is the liability of the conductor 
to become decentralised. This has been greatly overrated, and I 
have never found it to occur except where the cable has been con- 
siderably overloaded and so heated up. Where there is danger of 
overloading this class of cable, a paper sheath may be used 
covered with vulcanised bitumen which will entirely get over the 
objection. With a paper sheathed bitumen cable of course proper 
sealing ends must be used, as with lead-covered cables. Undoubtedly 
the best method of laying bitumen cables is on the solid system, 
either in wood, asphalt, or earthenware troughing. Wood trough- 
ing should be well and solidly made, and treated with Stockholm tar 
as a preservative ; in some cases I have used creosoted wood trough- 
ing, although I have heard that the oil is liable to attack the bitu- 
men used for filling in the trough. I have, however, found that if 
attacked at all it is only in the slightest degree, and am rather 
inclined to think that perhaps this is more of an advantage than 
otherwise, as the soft compound near the wood tends to fill up 
any cracks which may develop in the harder bitumen near the 
cables. No doubt the weak point or points in a solid system are 
the bridge pieces which are used to support the cable away from 
the trough. These are usually made of porcelain or hard wood im- 
prune with a preservative; whichever of these two forms i 
used, I have found that sooner or later moisture will percolate to 
the cables, and trouble occur at those points where the {cable itself 
is touching the bridge pieces. I have lately, however, used bridge 
pieces made of somewhat harder bitumen than that used for filling 
up the trough, and these seem likely to prove satisfactory. The 
pieces are cast in moulds at our own works from the sediment left 
in the bottom of the bitumen pans, and when in position unite with 
the hot bitumen poured into the trough, making one solid mass. 1 
have also used asphalt troughing for the solid system, chiefly for 
old rubber cable, and so far this has proved quite satisfactory. 
This troughing is sapplied in lengths of about 4 ft., and the asphal: 
is moulded in a sheet iron trough to give it a mechanical protection 
until laid in the ground. A heated jointing iron is inserted between 
the ends of two troughs which after they have become quite soft are 
firmly pressed together, so making a continuous trough. After the 
cables are laid in the trough bitumen is poured in to a little above 
the level of these cables, and after the bitumen has set the whole i$ 
filled up with asphaltic concrete. This makes, if properly done.“ 
completely watertight job, and it also has the great advantage? 
doing away with bridge pieces. 


8. LeaD-CovERED, PAPER, JUTE AND RUBBER CABLES, WITH 
STEEL ТАРЕ OR WIRE ÁRMOURING. 

This type of cable is usually laid direct in the ground, and tt 
same amount of care should be taken in bonding the ау E 
sealing the joints as with plain lead-covered cables. Where m 
done and care is taken to see that the cable is well protected thi 
ashes, water containing acids, &o., it has been in my . ol 
least costly in upkeep as well as the cheapest to lay of вп) im $ 
cable. Protection should be given on the top when laying, 50 7. . 
call the attention of any person working above to its рез 
may be done by tiles, creosoted wood boards, &o. It shoul pir 
be borne in mind that it is advisable to earth the steel armo 
and make it as far as possible continuous as well as thel e oy 
as if the lead and steel are at different potentials elec 
action will surely follow. 

4. Bart COPPER CONDUCTORS. Y 

In the early days of electric lighting bare copper Sonde 
frequently used, etrained in earthenware or brick conduits, zu: 
ported by insulators. The construction has been, home" "d 
great extent abandoned, owing to the difficulty of draining quits in 
efficiently and to the impossibility of ventilating the oe exe 
order to get rid of accumulations of gas; trouble Mis tors, which 
rienced with the formation of salts on the negative insulin 


‚Ї 
led to their frequent breakdown and other troubles. ui in 
believe, still some systems at work where cast-iron duc oven when 


the place of brick or earthenware, but with this system, © n, there 
the greatest care is taken in anchoring aud straining S with 
is always danger, owing to the liability of the strip to 
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success, but perhaps some engineer who has experience with 
this system can give some information. I should, however, be 
afraid of short-circuits occurring in case of subsidence and difficulty 
with moisture creeping up past the bridge pieces and wedges, and 
80 to the conductors. 


_ In any system of mains the use of disconnecting pillars and boxes 
18 of the greatest importance. It has always been my practice to 
connect up the network as a whole and to insert disconnecting 
pillars in all distributors joining up separate feeders. Pillars alone 
are used for this purpose, so that the isolation of any feeder and its 
network of distributors can be promptly offected. The advantages 
of being able to disconnect any portion of the network are obvious, 
ав а fault can then be located in a very short time without in any 


the сү time when any wholesale disconnection can be made is on 
a Sunday, and even then only for a short time during the early 
morning. Pillars are without doubt far preferable to underground 


for inspection ; when boxes underground are used it is often neces- 
sary to send four or five men to lift the street covers, and then 
sometimes in frosty weather this cannot be done except with the 
aid of a fire and the liberal use of salt. 

It is impossible sometimes to erect pillars in towns with narrow 
streets, as these, together with tramway section pillars, poles, &o., 
would make the streets almost impassable. It should be possible, 
however, to obtaia permission from the owners of property abutting 
the street for boxes to be built into the walls of their premises 
on payment of a small acknowledgment, and it would be of great 
advantage if this could be made compulsory in a similar manner 
to the fixing of wall brackets for tramway purposes, where the 
magistrates Вазе power under some local acts to sanction this being 
done where good cause can be shown, even without the consent of 
the landlord. Pillars are so much to be preferred to underground 
boxes that any time or trouble expended in obtaining permission to 
fix them is amply repaid, and in che end they are probably no more 
costly, when the cost of excavating and connecting up is taken into 
account. 

It may here be advisable while discussing pillars and boxes to 
refer to the fusing of underground networks. This is, perhaps, one 
of the most difficult questions central station engineers have to 
deal with, and some engineers are, I know, entirely opposed to it; 
there is no doubt however, in my mind, that where a network is 
connected up as a whole it is the right thing to do, despite the fact 
that when a fault develops the fuses controlling the section upon 
which the fault occurs are not always the only ones to blow, but as 
there are always other fuses in series with them, the section cut off 
may sometimes be a large one. I have generally found, however, 
that the trouble does not extend very far, and fuses have the advan- 
tage that it is generally comparatively easy to locate the position 
of the faulty main in far less time than would have been the case 
had fuses not been in use, and they also minimise any damage 
which is likely to occur. The general practice I have followed is 
to insert fuses in all inter-connecting boxes and pillars, the fuses 
being arranged to carry current up to the safe carrying capacity of 
the main. 

With feeders, fases are inserted at the generating station between 
them and the ’bus bars, while the outer end of the feeder is clamped 
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direct on to the feeder bars in the feeder pillar. Some en ineers, 
I believe, also insert fuses on the feeder at the feeder pillar end, 
but I do not see any advantage in this, as, if a fault should occur 
on the feeder itself, the fuses connected between the feeder pillar 
'bus bar and the distributors should blow as well as those at the 


8tation end of the feeder, thus isolating the feeder itself. 


I do not think that fuses of the enclosed type are to be recom- 
mended for the purpose of fusing & network ; firstly on account of 
the expense of renewal, but more articularly on account of the 
difficulty of making sure if a fuse has blown or not. This has 
generally to be done in a hurry, and a clear view of the fuse itself 
should be obtainable at once. Copper and tin are also, I think, 
unsuitable, the first from the high temperature to which it may 
be raised without blowing, which is not to be recommended in a 
confined situation, such as a fuse box or pillar (these objections do 
not, however, refer to the station ends of a feeder, as for other 
reasons copper fuses are more suitable in this position). Tin is 
also unsuitable, as a violent eruption takes place when a fuze made 
from this metal blows on a short-circuit, and the arc may spread 
in other directions to that which is wished for. The best metal 
I have found for use as fuses in pillars and underground boxes is 

uminium, as when a fuse made of this metal is blown, the result- 
ing arc appears to confine itself into a very small space and no 
violent explosion takes place. In consequence of this property I 
have adopted it throughout our system of mains with excellent 
results so far. There is a difficulty connected with the use of alu. 
minium fuses, however, with which we had a great deal of trouble 
at first. It was found that considerable local action went on be- 
tween the fuse itself and the copper clip which held it, resultiog in 
considerable pitting both of the aluminium and copper, more 
especially in damp situations. In several places this pitting was 
so bad that it became impossible to withdraw the fuses without 
either breaking or tearing them. After some trouble, however, the 
difficulty was very simply overcome, by polishing the fuse strip 
with black lead where it came into contact with the copper; this 
has been very effective, and no trouble has since occurred. 


There is no doubt that with the introduction of voltages up to 
500 volts the fusing of networks is more essential than with the 
earlier voltages of 200 volts or thereabouts, aud with a concentric 
system of mains it is an absolute necessity, as unless a faulty section 
is isolated at once, the destruction of a concentric cable may pro- 


' ceed very rapidly owing to an arc being maintained between the 


conductors, and a long length of main may be completely destroyed 
in a very short time unless some means of isolating the cable be 
adopted. | | | i 

In a three-wirelow-tension network it is, of course, only necessary 
to fuse the two outer conductors, the middle wire being connected 
direct with plugs or bolts to the other middle wires at the disconnect- 


ing point. 

With refcrence to the various fittings used on a network of mains, 
the use for insulating purposes of wood, or vulcanised fibre of any 
sort, is to be condemned for outside work ; wood, however well it 
may be impregnated, will sooner or later give trouble with moisture, 
and vuleanised fibre is absolutely useless in damp situations for the 
same reason. Slate is also unsatisfactory—in fact, the only material 
which can be relied upon for insulating purposes is good hard 

lazed porcelain, and even then it is advisable to have double 
insulation wherever possible. Facilities ‘for easy access to con- 
nections in pillars and more especially in underground boxes 
are points which should have attention. With pillars great 
attention is often paid to the front of the panels, while the 
back, where all the connections are made with the cables, is often 
neglected, so that when a pillar is erected and connected up, the 
greatest difficulty is often experienced in making any alteration or 
addition. With underground boxes the covers are often bolted on 
and a watertight joint made with red lead or similar substance. 
When an inspection has to be made nuts have to be taken off and 
most likely a hammer and chisel used to loosen the joint. Insome 
cases, certainly, winged nuts are used, but here again a proper 
watertight joint has still to be made. I find that where the diving- 
bell cover is used all these objections are overcome, and the addı- 
tional advantage is also secured that any condensed moisture on 
the inside of the lid does not run down into the box itself, but if 
the lid is made large enough will trickle down outside the box. 
Care should, however, be taken to see that there are no holes in this 
type of lid before it 1s sent out for use. ‚ 

In conclusion it may be of interest to make some comparison 
between what are the ihes different types of cables generally in use 
at the present day, namely :—(1) single cables, (2) multicore cables, 
(3) concentric cables. . TE 

Perhaps the greatest, point in favour of single conductor cables is 
the ease with: which each conductor may be dealt with individually 
while alive ; this is, of course. a very valuable point, as services can 
easily be put on without in any way interfering with the general 
supply. In case of a fault, say on a three single conductor сы 
unless the cables are actually touching (and perhaps not event m 
unless they be lead covered) the faulty conductor will not as a ru 
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interfere with its neighbour, and it is usually an easy matter to locate 
and repair the fault before much damage is done and without any 
great interruption of the supply. For the above reasons perhaps a 
system where single conductors are used is the most reliable of any, 
and generally causes the least trouble, while less care and skill is 
needed in dealing with it. To multicore cables the above remarks 
to a certain extentapply. Perhaps there is not the ease in connect- 
ing up services as with single cables, and certainly when a fault 
occurs on any one of the cores there is more’ dauger of its developing 
into a short circuit than with singles. There might be more advan- 
tage in using multicore cables if they were cheaper than singles. 
This is, however, not generally the case, due I suppose to the in- 
creased cost of manufacture rather than to the materials. In any 
case I cannot generally see much advantage in their use over singles. 
The use of concentric conductors has to a certain extent come into 
fashion, but here again I cannot see any advantage over singles, 
indeed the greatest care must be used while working on them. 
Making joints while the cables are alive has to be done with great 
care in order to avoid short circuits, and generally it is safer and 
better to make the cable dead than to take the risk. When triple 
concentric is used, both outer conductors have to be cut in order to 
tap on to the centre conductor, which is always a great disadvantage. 
There is certainly one advantage which concentrics have over any 
other form in that the fear of trouble from electrolysis is greatly 
reduced, as if a leak occurs on the inner conductor a short circuit 
happens at once, though with a triple concentric it may happen 
that all three conductors are affected by the short, which may 
mean serious inconvenience to consumers while the fault is being 
repaired. 


RESISTIVITY-TEMPERATURE FORMULA FOR 
COPPEB.* 


BY DR. F. B. CROCKER, 


The variation in resistivity of copper with temperature change 
has been much investigated and written about. Nevertheless there 
is still considerable confusion in regard to it. This is due to differ- 
ences in chemical and physical character of the copper used as well 
as to the manner in which the results have been formulated. 

The original formula of Matthiessen was as follows: 


C.- (1—0:003890144-0-000009009/), . . (1) 


in which C, is the conductivity of copper at any temperature, ¢ in 
Centigrade degrees and Co the conductivity at 0°C. Right at the 
start this formula inflicts three serious difficulties upon us. First, 
there are too many decimal places, this physical relation being 
inherently incapable of such precise statement; in fact, it is absurd 
on its face. Assuming t=100°C., which is higher than the allow- 
able working point of apparatus or circuits, it is evident that an 
increase of only about 14, of 1 deg. in the value of ¢ would have the 
same effect as the omission of the last two figures of its coefficient! 
Furthermore, it is a fact that very slight differences in chemical 
composition or physical treatment would alter the last three if not 
four figures of the coefficient of f. As we shall see later, the 
A.I.E.E. standardisation rules followed in America adopt a value 
for this coefficient which is 5 per cent. greater than that accepted 
in Germany. Hence the use of five significant figures is preposterous 
when the second is very doubtful. 

The second objection to Matthiessen's formula is the presence of 
the term containg ¢?. This is not only a complication, but is also at 
variance with the physical fact. More recent investigations with 
modern samples of copper show a rectilinear increase of restivity 
with temperature rise. In other words, the coefficient of t? is zero, 
or negligible. It should be noted, however, that the omission of 
this term requires the coefficient of f to be raised to 0:004 or 0:0042 
as shown later. 

The third difficulty with (1) is the fact that it refers to conduc- 
tivity according to the point of view at Matthiessen's time, whcreas 
we now follow the conventional form of Ohm’s law and make our 
calculations in terms of resistance. If we attempt to convert (1) 
into а formula for resistivity by taking reciprocals we obtain the 
following :— 

R. = Ro (1+0°00387 f + 0-000005968/2 — 0:000000001178:* 
+ 0:00000000000083t! — &o.). .. (2) 

This is an infinite series that is not so rapidly convergent as it 
appears to be, and the mistake has been made of disregarding all 
terms containing powers of ¢ higher than ¢?, assuming them to be 
insignificant, in which case we have 


R,-H,Q(1-4-0:00887(4-0:000005968(2). . . . (3) 
The fact that this formula is given in many books and generally 
accepted as substantially correct is really a great joke on the elec- 
trical profession. As a matter of fact, the higher terms are not 
negligible for any considerable values of ¢. For example, if 
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t= 100°C. this equation gives results 1:72 per cent. higher than 
those obtained from the original Matthiessen formula (1). This, 
however, is only part of the joke, because І бой that the error is 
reduced to 0:883 per cent., which is less than one-fifth as great, by 
changing the coefficient of £? in (3) from 0:000005988 to 0:000004, at 
the same time gaining very much in simplicity. It is certainly 
ridiculous that authors have persisted in writing this coefficient 
with nine decimal places and four significant (?) figures, when three 
of the former were unnecessary and all of the latter were wrong! 
In fact, we may go even farther, and alter both coefficients to get 
still closer approximations. For example 
R =R,(1+0:004¢+0:0000024/7), . . . . (4) 

This equation gives results at 100°C. whieh are only 0:1 per cent. 
above those derived from the original Matthiessen formula, while 
we have seen that the fi в obtained from (3) are 1°72 per cent. 
too high. Of course, it is mathematically imposible to get in this 
form the exact equivalent of Mattheiesen's formula, the only abso. 
lutely correct method being to determine by (1) the conductivity at 
any given temperature and take the reciprocal of that value in order 
to find the corresponding resistivity. In this manner the “Co 
Wire Table (Matthiessen’s Standard) of the American Institute of 
Electrical Engineers was calculated. The objections to this method, 
as already explained, are the undue complication of Matthieesen's 
formula in decimal places and number of terms, the necessity for 
passing to reciprocals and the noncomformity with the physical facts. 
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= Ro (14-0:0019t) A. I. E. E. V. 


= - 2 I. 
Q1 C (1 - 000387 4-0-0000000г02) I EZ Ro ( T 0.04% German VL 


B; = Ro (UT 0.00 3877 0.00000 596er) III. 
Ri = Ry (14-0004t4-0:0000024t*) IV. 


These difficulties are, to a great extent, overcome by using the 
equation adopted in the A.I.E.E. standardisation rules as follows : 


R, R. (1 T 0· O0 42c)) . . 9 


Even this amended formula is, however, open to some qe 
As already stated, very slight differences in the purity or genas 
of copper will affect its temperature coefficient, so that the раси du 
value adopted is, at best, any о суставе one, from which indi 
samples may exhibit considerable departure. 

The Gennan rules * adopt 0:004 instead of 0°0042 as the "E 
ture coefficient. On the other hand, the British Papia 
Standards Committee use in certain calculations & oeno Ana 
0:00428. Determinations of temperature rise in the ig iem s" 
trical apparatus are often based upon this e 3 indicat 
assumed value should not be too high, because it Wo ie safer to 
temperatures less than the actual. In other words, it i.  resis- 
adopt the lower figure. Conversely, calculations of incre 1 850 
tance with temperature rise would in the latter case 60004 2 adop 
low. All things considered, therefore, the co 'tlicient 0 1 
by the A. I. E. E. appears to be about right. There „ 0 C., ав 
the difficulty that this coefficient refers to resistivity & `7" _ 


hniker. 


— — 
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shown in (5). Hence, at an initial temperature of, say, 20°C., it is 
necessary to calculate, by means of this equation, what the resis- 
tivity would be at 0°C., and from that determine what it would 
become at some other temperature, say, 70^C., using the same 
equation. This is not a serious matter, but is somewhat awkward, 
and may be avoided, as suggested by Dr. A. E. Kennelly, by using 
& temperature coefficient corresponding to the initial temperature, 
the formula being ` 
R, e = R (I T) . . . . (7) 


in which R, is the initial temperature, R,,, the final temperature 
after a rise of Ө degrees, and a is a coefficient varying with the 
initia] temperature ¢ as follows :— 


t a t . a 
OC... Jus 0:0042 25% 00... vs 0:0038 
cud Ds. ^ Vue eee 0:0040 40°С. J ........ 0:0036 , 


The values of the coefficient for each degree between 0°C. and | 


50°C. are given by Dr. Kennelly. The accompanying curves show 
a comparison of these results. They are.potted with reference to 
ihe A.I.E.E. formula (5)—that is, the latter is represented by the 
horizontal or zero line, and assumed to be accurate at all tempera- 


tures. The vertical distance between any curve and this horizontal | 


line represents the percentage of difference in results obtained by 
the corresponding formula and that of the A I.E.E. for tempera- 
tures between 0°C and 100°C. Similarly the vertical distances 
between two curves show the difference in results given by the cor- 
responding formule at the various temperatures. For example: 
(8) differs from (6) by 1°88+ 1:42 = 8:80 per cent. at 100°C., which ів 
a large amount. E | : 
CoNoLUSIONS. 

1. The original Matthiessen's formula (1) is not easily applied 
and does not conform exactly to the facts, but owing to its historical 
prominence and continued use it cannot be ignored. 

2. The resistivity form (8) of Matthiessen's formula often given 
is entirely wrong mathematically and physically. . 

8. It is possible, however, to obtain such a formula for resistivity 
(4) which agrees within 0:1 per cent. with that of Matthiessen's as 
shown by the curves. | 

4. The formula (5) adopted in the A.I E.E. standardisation rules 
is probably as nearly correct as any genera] expression can be made. 

5. By using a varying temperature coefficient (7)—for example, 
0:0088 with an inital temperature of 25 'C.—the ratio of resistance 
increase is obtained by simply multiplying this coefficient by the 
temperature rise. 

The term “ resistivity ” has been used throughout, because strictly 
speaking it is this specific resistance that varies with temperature. 
It is evident, however, that the resistance of a given copper con- 
ductor will vary in the same ratio if its form and dimensions do not 
change. Expansion by heat is assumed to be so slight that it may 
be neglected, the coefficient of linear expansion of copper being 
only 0:0000172 per degree Centigrade, and is therefore only about 
one-sixth of 1 per cent. for 100°C. 


ALTERNATING-CUBRENT ELECTROLYSIS.* 


BY J. L. R. HAYDEN. 

Summary.—The author gives results of electrolytic experiments carried 
out with different metals in various salt solutions at frequencies of 60 
and 25, and with direct current. Some of the experiments were repeated 
with these solutions in different soils. Lead is generally attacked more 
than iron, and the results vary considerably with the different salts. The 
corrosion is found to be reduced toa negligible amount by superimposing 
on the alternating current a direst current equal to 1:5 per cent. of the 
alternating current. 


The development of the one-phase railway motor and the intro- 
duction of grounded alternating-current systems, in which the 
current is returned along the rails lead to some difficulty in protect- 
ing lead cables, &c., from electrolytic corrosion. An investigation 
was therefore undertaken to determine whether, and to what 
extent, alternating currents passing between any metallic conductor 
and the ground would produce electrolytic corrosion. These tests were 
started in the spring of 1906 and carried on practically continuously 
throughout most of the year, being extended to the investigation of 
different current densities and different frequencies. First, several 
series of tests were made with diluted solutions of such salts as may 
be expected in the ground. Then different kinds of soils were 
investigated, and then tests made on a typical soil by adding dif. 
ferent substances — carbonates, sulphates, organic matter, &c.—and 
noting their effects, Ultimately the possibility of protection against 
electrolytic corrosion was investigated. 

In the first sete of tests lead and sheet iron were investigated ; in 
the last tests only lead plates were used, as the first tests proved 
the relative unimportance of iron. 

Method of Test, —Plates of 1:25 in. width and 2:5 in. height were 
used—that is, with about 6:25 sq. in. exposed area of very thin and 

* Abstract of a Paper read before the American Institute of Electrical 
Engineers. 


pure sheet lead, so-called test lead." These plates, after cleaning, 
were weighed on a chemical balance, reading accurately to about 
0:5 milligramme, then immersed in the electrolyte or the soil, the 


current passed through for a time varying from 60 to 890 hours; 
then the plates were taken out, washed with water and dilute 


acetic acid (about 10 per cent.), dried, and again weighed. The 


total weight of each plate was about 6 grammes, and the amount dis- 
solved usually several hundred milligrammes. Check tests showed 
that the amount of lead which can be dissoved chemically by 
acetic-acid washing does not exceed 1 or 2 milligrammes. The iron 


plates were cut to the same size, from transformer iron of 10 milli- 


grammes thickness, having an average weight of 2'5 grammes. 
They were treated in the same manner, except that very dilute 


‘hydrochloric acid was used for washing. 


As containing vessels glass tumblers were used of about 250 
cubic cm, volume, and the soil wae kept moist by replacing the 
evaporation with distilled water. A number of tumblers were con- 


‘nected in series with an alternating-current circuit, and immersed 


in a water bath. The same number of tumblers, with similar con- 
tents but not connected to the electric. circuit, were immersed in the 
bath, and used as a check to determine the spontaneous corrosion 
due to chemical action of the soil. The lighting mains of the city of 


Schenectady were used as the source of 60 cycle current; as the 


source of 25 cycle current a small inverted one-phase converter 

changing from direct to alternating current; as the source of direct 

current & mercury-aro rectifier operated from the 60 cycle circuit. 
To give quantitative values all the results are expreseed in per- 


centages of direct-current electrolysis— that is, the amount of metal 


dissolved per ampere-hour by alternating-current electrolysis is given 
in terms of the amount which 1 ampere-hour direct current should 
dissolve by Faraday’s law : 3°86 grammes lead and 1:085 grammes 
iron per ampere-hour, assuming the valency of both metals as 2. 


In some tests, plates of one-half or one-quarter of these sizes were 


also used, in series with full-size plates, to determine the effect of 


. various current densities. 


TESTS WITH SALT SOLUTIONS. 


One per cent. solutions in distilled water were used of those salts 


which may be expected in the soil. 
1. 1 per cent. ammonium nitrate. 
2. 


1 , [T] carbonate. Ы eu t 
8. 0:5 „ > Sodium nitrate and 0:5 per cent. potassium nitrate. 
4. 0:5 ʻi „ carbonate and 0'5 per cent. potassium carbonats. 
5. 0˙5 i „ chloride and 0'5 per cent. potassium chloride. 
6. 0:5 » „ sulphate and 0-5 per cent. potassium sulphate. 
7. 025 „ ammonium nitrate, 0:25 per cent. ammonium carbonate, 
0'125 „„ sodium chloride, 0-125 per cent. potassium chloride, 
0125 ,, sodium sulphate, 0:125 per cent. potassium sulphate, 


referred to in the following as mixture.“ 


Eight sets of tests were made, four with lead plates and four with 
iron plates, under the following conditions :— 


(а) 60 cycles 0:8 ampere, or 0:048 ampere per square inch. 


(0) 60 „„ 009 „ 00144  , ww „ 
(o) 25 » 03 » 0:048 m " ” 
(4) 25 „ 0:08 „ 0:0144 n” " n 


It is interesting to note that considerable quantities of lead were 
found in solution only with ammonium nitrate, and small traces of 
lead with sodium-potassium carbonate, No lead went into solution 
with the other salts. The electrolytic corrosion due to alternating 
current is very small compared with the electrolytic effect due to 
direct current, and in no case did it equal 1 per cent.; in fact it 
rarely exceeded $ per cent. of the direct-current electrolysis. 

In general, then, iron is attacked less than lead. It therefore 
geems that, in general, with iron, alternating-current electrolysis is 
less to be feared, except in extreme cases—that is, with large cur- 
rents passing between rails and iron pipes. With lead cables the 
amount of corrosion would in many cases lead to a rapid 
destruction of the relatively thin cable sheet. The effect of 
alternating current on lead cables is, therefore, the more serious 
problem. | | : 

No general relation existe between the chemical corrosion taking 
place without any current and the electrical corrosion resulting from 
the passage of an alternating current. For instance, the chemical 
corrosion is about the same with sodium-potassium nitrate as with 
carbonate solutions; while the electrical corrosion is very high with 
nitrates and practically negligible with carbonates. | 

High current densities sometimes increase the electrical corro- 
sion, as with ammonium salts; sometimes they decrease the corrosion, 
as with chlorides ; but usually the current density has no appreciable 
effect. 

In general, electrolytic corrosion is greater at lower frequency, 
but this is not always the case. For instance, with carbonates, 
where the electrolytic action is very low, high frequency seems to 
corrode more than low frequency ; but with alkali nitrates, chlorides, 
and the mixture of salts, frequency has no appreciable effect. 

In most cases the higher the quantity of electricity per alternation 
the greater the corrosion. i 

The “mixture” of different salts gives & very much lower 
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chemical attack than the averagé attack of the components—that is, 
some salts, as the sulphates or carbonates, protect the lead against 
Electrolytically, however, the reverse 
is the case ; this protective action of one salt against the attack by 


the attack by the nitrates. 


another does not seem to exist. The conclusion herefrom is that 


it may be possible to protect lead cables chemically against spon- 
taneous or chemical corrosion by surrounding the cables with alkali 
sulphates, for instance, but this affords no appreciable protection 
against electrolytic action by alternating current. The data оп the 
electrical corrosion by ammonium nitrate are not very reliable, 
since ammonium nitrate attacks and dissolves lead chemically so 
rapidly that the additional attack by the alternating-current cannot 


be determined accurately. In all other cases the chemical corro- 
sion is rather less than the electrical. 


Table I.—Leud Plates —Order of Chemical Corrosion. 


Mg. per hour. 

1. Ammonium nitrate .......................... 2-18 

2. Sodium-potassium nitrate ...... ы drag .. 0:553 
8. Sodium-potassium carbonate ................ 0:585 
4. Sodium-potassium sulphate .............. .. 0316 
5. Sodium-potassium chloride .................. 0:270 
6. Din Nc PR" 0:170 
7. Ammonium carbonat 0:102 


Table І. gives the order in which lead is attacked chemically by 
the different solutions. 
alkali carbonates, and last is ammonium carbonate, and the mixture 
of salts in which some salts act as a protection against the others. 


In alternate-current electrolysis the nitrates give the greatest 
corrosion, chemically as well as electrically. The other salts act 


electrically practically in reverse order to their action chemically ; 
the alkali carbonates give the greatest chemical and the least elec- 
trical attack, next come the sulphates, then the chlorides. 


Table II.—Leod Plates—Order of Total Corrosion. 


Per cent. direct-current electrolysis. 


Number. | Total. [Eleo trical. 


Ammonium nitrate and sodium-potas- 


sium nitrate ................ ....| 1,2 | 0:650 0:397 
* Mixture," and ammonium carbonate 6,7 ' (03829 0:303 
Sodium-potassium chloride ........ 6 0:218 0:167 
Sodium-potassium sulphate ........ 4 0:126 | 0:066 
Sodium-potassium carbonate........ 8 .0:006 | 0 


The approximate order of total corrosion of the different solutions 
is given in Table II. Comparing this with Table I. it is evident 
that, with the exception of ammonium nitrate and sodium-potassium 
nitrate the order of attack is reversed. 

In general, decreasing frequency and increasing current-density 
have similar effects. These effects depend very largely on the 
chemical constitution. Ammonium salts show a very great increase 
of corrosion with increasing current-density, or decreasing frequency ; 
whereas chlorides and sulphates show lit«le effects of fre quency, and 
а decrease of corrosion with increasing current-density. In general 
the conclusions of the tests with lead plates in salt solutions are : — 

1. Chemical as well as electrical corrosion is greatest with nitrates. 
With other salts or mixtures of salts, the electrical corrosion is not 
proportional to the chemical corrosion, but, with the salts investi- 
gated, rather inversely proportional thereto—that is, where the 
chemical attack is considerable, the electrical action is more com- 
pletely reversible than with a chemically less active electrolyte. 

2. Current-density in general has no decided effect. High 
current-density increases the attack with some compounds, as 
ammonium salts, and decreases it with others, as chlorides and 
sulphates, provided the current-density is not so high as to give 
an appreciable increase of temperature, which then increases the 
corrosion. 

8. Low frequency usually attacks more than high frequency. 
But the increase of corrosion due to lower frequency entirely 
depends on chemical constitution, being largest with ammonium 
salts, and practically negligible with chlorides and sulphates. 

4. Mixtures of salts frequently give a greatly reduced chemical 
corrosion, but give about the same or a h gher electrical corrosion 
than their components - that is, chemical protection fails to protect 
electrolytically. 


5. Iron is less attacked than lead, and i i 
at all by carbonates. and is practically not attacked 


EXPERIMENTS WITH DIFFERENT SOILS. 
Tests were made with different soi s, 
1. Garden soil, a clay loam. 
2. Street mud, collected from the surface of Schenectady’s main 
street (State-street rai way crossing), where the New York Central 


Railroad crosses the trolley line, and thus containing the accumn- 
lated effect of foot, horse, electric and steam traffic. 


8. Sub-soil, a sandy soil collected from below the street surface 


Nitrates attack the hardest, next come the 


. diluted so 


in the older part of Schenectady, where people lived for over 200 
years, the soil containing the seepage of centuries. 

4. A mixture, in equal volume, of theae three soils. 

The soil was kept moist by replacing evaporation with distilled 
water. It was considered that these three soils are about represen- 
tative of the more severe conditions to which lead pipes and cables 
in the soil are exposed. Four sets of tests were made, of lead plates, 
and of iron plates, with 60 cycles and with 25 cycles, all at 
ту ampere current. The same size of plate was used as before 
and tested in the same manner. 

The effect of frequency is very marked. While at 60 cycles the 
electrical corrosion is very small, averaging less than 0:05 per cent. 
with lead plates, it is quite considerable at 25 cycles, averaging 
0:292 per cent. The chemical corrosion of lead plates averages 
0:148 milligramme per hour, with 6°25 sq. in. plate surface. 
The total corrosion averages 0:085 per cent. at 60 cycles, and 0216 
per cent. at 25 cycles, and the electrical corrosion averages 0°047 per 
cent. at 60 cycles and 0:22 per cent. at 25 cycles of the direct cur- 
rent electrolysis. Especially marked is the enormous increase of 
corrosion with increase of temperature, which is investigated later. 


Since only small differences were found for different soils as com- 
pared with different salt solutions, it was thought sufficient in the 
further investigations to use only one form of soil as typical--the 
mixture referred to above—but to investigate the effect of the addi. 
tion of different substances. 


Salt Solutions in the Soil.—Tests were therefore made by 

ойшы the soil, not ав before with distilled water, but with very 
utions of nitrates, and nitrites, carbonates, sulphates, and 

their mixture, to determine whether the presence of nitrates increases 
the corrosion, and the presence of carbonates or sulphates exerts a 
protective action. These experiments were made only at 25 cycles, 
0:1 ampere, with the same size of lead and iron plates, of 625 sq. in. 
total surface. The solutions used included Schenectady city water, 
0'1 per cent. K. (O2 ＋ 0:1 per cent. NasCO,, O 1 per cent Ks80, «01 
рег cent Na, S0, and mixtures of the nitrates, nitrites, carbonates 
and sulphates of sodium, potassium and ammonium. The results 
were apt to be erratic. AE | 

Inone test nitrates and nitrites exerted а marked protective action 
on iron plates, wh ch, however, disappeared in the presence of ear · 
bonates. In another test nitrates and nitrites greatly increased the 
corrosion of iron plates. This may have something to do with the 
possibility of a passive state of the iron, and needs further in- 
vestigation. · | | JT | | 

Carbonates exert a marked protective action on lead plates, which 
is reduc d if nitrates and nitrites are present ; even then it 1s con 
siderable. Sulphates also exert a protective effect on lead plates, 
but this protective action disappears and the corrosion is inc 
in the presence of nitrates and nitrites. This agrees with pre- 
vious experience in the tests with salt solutions. With iron plates 
sulphates increase the corrosion. | 

It seems, then, that а certain protective action against alternating- 
current electrolysis of lead plates is exerted by carbooates and by 
sulphates. Since alkali salts are excluded from practical use by 
their solubility, a series of tests were undertaken to determine the 
effect that calcium carbonate and sulphate—chalk and gypsum— 
have on alternating-current electrolytic corrosion, when mixing 
these salts with the soil surrounding the lead cables. 


Calcium Salts in Soil.—Tests were made on the effect produced 
by mixing 5 per cent. chalk or б per cen“. gypsum, or both, with 
the soil used in alternating-current electrolysis. Some tests were 
also made by adding 5 per cent. Portland cement, and by adding 
5 per cent. fertiliser. containing nitrates, phosphates and m 
compounds Only lead plates were used, of the standard ғ126 0 
1:25 in. by 2:25 in., with a current of 0'1 ampere. : 

Tests were made at 60 cycles, as well as «t 25 cycles, to determine 
the effect of frequency | 1 

Tests were made with the mixed soil, and also with the same a 
by «dding 5 per cent. chalk, 5 per cent. gypsum, 5 per сеп’. Port 
cement, 5 per cent. fertiliser, containing nitrates, phosphates, 


ammonia, 5 per cent. fertiliser, 5 per cent. chalk and 5 per cent. 


gypsum. City water was used as liquid, except in a few saan 
which 0:5 per cent. salt solution was used of the following consi" 
tion: Ammonium nitrate 2, potassium nitrite 1, sodium ши ' 
potassium chloride 1, sodium chloride 1, water 1,194. the 
tumbler contained about 190 cubic em. of liquid, in addition to 
goil. 

The addition of chalk and gypsum to the soil exerts 8 сае 
protective action, which, however, practically disappears Ww = 
mixed salt solution is used instead of water. Gypsum exe 29 
marked protective action only at 60 cycles, but increases the co : 
sion at 25 cycles. Addition of chalk, as well as gypsum Er d 
91 effect as gypsum—a reducti n of the corrosion at cycle’ 

ut an increase at 25 cycles, : 

Organice ma erials, кА fertiliser, greatly increase the electrolye 
corrosion, and the a dition of chalk and gypsum 1n this cas 
further increases the corrosion. 
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The effect of Portland cement is interesting; while the chemical 
corrosion is greatly increased by cement, from 0:159 to 0'247 milli- 
grammes per hour, the electrolytic corrosion is greatly reduced and 
becomes very small at either frequency. 

The current-density seems to have very little, if any, effect, since 
half-size plates, with the same current, give practically the same 
corrosion as full-size plates. 

Especially interesting is the effect of frequency. In general, at 
lower frequency the corrosion is greater; but the order in which it 
varies with the frequency very largely depends on the chemical 
character of the soil. With soil only, the corrosion increases with 
decreasing frequency, but not anywhere near inversely proportional 
to the frequency. e addition of chalk or fertiliser seems slightly 
io increase the effect of frequency, but not to any great extent. 
Gypsum very greatly increases it, so that 60 cycle electrolysis nearly 
disappears, and the 25 cycle electrolysis is more than six times the 
60 cycle electrolysis. Inversely, cement reduces the effect of fre- 
quency, so that both frequencies give practically the same attack. 

Itis worth noting the high values of electrolytic corrosion observed 
in soils containing fertiliser, especially when chalk and gypsum are 
added. These reach nearly 1 per cent. of direct-current corrosion 
at 25 cycles, and exceed } per cent. at 60 cycles. 

Conclusions.—The presence of nitrates, fertilisers, &c., in the soil 
is objectionable. Carbonates and alkaline compounds, as far as 
observed, always reduce the electrolytic corrosion of lead, and also 
the chemical corrosion; that is, they exert a protective action. 
This is most pronounced with alkali carbonates and cement, the 
latter, however, greatly increasing the chemical corrosion. 

The protective action of carbonates seems to decrease in the 
presence of sulphates, nitrates, &c., and is in general not sufficiently 
large to give promise of a method of chemically protecting lead 
plates ашн alternating-current electrolysis, by surrounding them 
with calcium carbonate or hydrate. Sulphates sometimes exert a 
protecting action, but sometimes increase the corrosion. The latter 
seems to be the case in the presence of nitrates. 

Tests made with soil only, without additional protective or 
destructive compounds, give an average spontaneous or chemical 
corrosion of 0°117 mi me per hour, or 0:0188 milligramme 
per hour and square inch plate surface, and au average total corro- 
sion, at 25 cycles, of 0'812 per cent., or an electrical corrosion of 
0:280 per cent. of direct-current electrolysis. 

Assuming the specific gravity of lead as 11:4, under these condi- 
tions, by chemical corrosion, in 10 years a layer of lead of 0:009 in. 
thick would be consumed—that is, under (average conditions, 
chemical corrosion of lead cables could be neglected. 

Electrically, at a current-density of 1 ampere per square foot, 25 
cycles would, in 10 years, destroy an additional layer of lead 0:07 in. 
thick. In the worst case observed this would increase to 0°22 in., 
or nearly 0°25 in.—that is, would eat through the cable armour long 
before this time. д 

With a current-density of 10 amperes per square foot, a cable 
armour j in. thick would on a average be eaten through in 1:8 years, 
but in the extreme case may be eaten through in 0'57 year, or 
seven months. 

EFFECT or TEMPERATURE. 

Since, in the preceding tests, especially in the first set of teste, 
before a water bath was used, it was noticed that the values of 
alternating-current electrolytic corrosion were high, whenever the 
temperature of the cell is increased by its I*R loss, some tests were 
made on the effect of temperature by heating the water bath in 
which the cells were immersed. The temperature of the bath 
fluctuated between 86°C. and 42°C. with an average of 89°5°C. 

Tests were made with mixed soil, and with mixed soil and 5 per 
cent. fertiliser added, at 0:1 ampere, 25 cycles, and without current. 
These experiments showed that the chemical as well as the electro- 
lytic corrosion is very greatly increased by the increase of tempera- 
ture. 

| CONCLUSIONS. 

The following conclusions seem to be warranted :— 

1. Alternating-current electrolysis is not a phenomenon like 
direct-current electrolysis, on which definite quantitative general 
laws can be formulated, but is of the character of & secondary 
effect thut is, the action of the positive half-wave is not quite re- 
versed by the action of the negative half-wave, leaving & small 
difference, rarely exceeding & per cent., of the electrolytic action of 
an equal direct current. 

Under the conditions of the investigation, which were chosen to 
represent as nearly as possible actual service conditions of lend 
cables, alternating-current electrolysis varies from practically 
nothing to somewhat less than 1 per cent. of ditect-current elec- 
trolysis. Since electrolytic action of the alternating current appears 
as a small difference between two large and nearly equal quantities, 
the action of the positive and of the negative half-wave, a very 
small variation in the action of either half-wave makes a very large 
difference in the result, and this probably accounts for the very large 
variation in the electrolytic action of 5 compared 

with the constancy of the electrolytio action of direct current. 


2. Alternating-current electrolysis, when expressed quantitatively, 
or in per cent., of the action of an equal direct-current, varies very 
greatly with the chemical character of the electrolyte. The nitrates 
and similar compounds, as fertilisers, tend to increase electrolytic 
corrosion; carbonates and, in general, alkaline reaction of the soil 
decreases the corrosion—that is, exert a protective action. This 
protective action pent alternating-current electrolysis is decreased 
by the presence of nitrates, &c., and is hardly sufficient to be of 
practical use for protecting lead cables against attack by alternating 
current. 

8. In general, lead is more attacked than iron, and the latter shows 
still more erratic behaviour than lead, probably due to the existence 
of a passive state. 

4 Alternating-current electrolysis, under conditions representin 
as nearly as seems feasible the conditions of lead cables in the soil, 
doos not appreciably depend upon the cu rrent-density, but is prac- 
tically independent thereof, except indirectly, in that very high 
current-densities may, by an increase of temperature, give an 
increased corrosion. 

5. In general, electrolytic corrosion by alternating currents in- 
creates with decrease of frequency. This increase with decreasing 
frequency does not follow a general law, but depends largely upon 
the chemical character of the electrolyte. It may be enormous— 
that is, 25 cycle current gives many times greater corrosion 
than the same current at 60 cycles. Or it may be very small and 
negligible. In some instances 60 cycle current seems to give a 
somewhat greater attack than 25 cycle current. 

In general, ammonium salts and nitrates seem to give a very 
great increase of electrolytic corrosion with decreasing frequency, 
while carbonates and soils with alkaline reaction, as containing 
cement, may give little or no increase of corrosion with decreasing 
frequency. 

6. Chemical corrosion by the soil, and electrolytic corrosion by 
alternating current, increases very greatly with increasing tem. 
perature of the soil. 


ELECTRICAL PROTECTION. 


Since the attempt to find a method of protecting lead chemically 
against alternating-current corrosion by mixing compounds as chalk, 
&c., with the soil surrounding the lead cable did not seem very 
hopeful, an investigation was made on the possibility of electrical 
protection against alternating-current electrolysis. In these tests a 
piece of sheet zinc of about half the size of the lead plates was con- 
nected electrically with one of the lead тане The idea was that a 
local action between lead and zine would produce a direct current 
between lead and zinc, with the lead as nezative, and thus exert a 
protective action. 

The zinc plate was found to give effective protection. At 25 cycles 


the unprotected lead plate gives 0:628 per cent., at 60 cycles 0°28 per 


cent., of the electrolytic attack of a corresponding direct current, 
while the lead plate in contact with the zinc plate is practically 
completely protected—that is, is attacked practically no more than 
it would without any current, by the chemical action of the soil. 

To investigate this action still further, a series of tests was made 
in which а small direct current was superimposed upon the alter- 
nating current. A transformer was interposed between the inverted 
converter giving the 25 cycle alternating current, and the 
electrolytic cells, to separate the alternating-current circuit electri- 
cally from the direct-current circuit, and a small direct current sent 
through the cells in a divided circuit. 

The 25 cycle alternating current consisted of 0°1 ampere; 0005: 
ampere direct current was used, divided so that some of the cells re- 
ceived 1:14 milliamperes, while the others received 8:86 milliamperes, 
and the undivided direct current of 5 milliamperes passed through 
some cells without alternating current. Resistances were inserted 
in both the alternating-current and the direct-current circuit, and 
a very high reactance of about «=50,000 ohms in the direct- 
current circuit. 

The same kind of mixed soil as in the former tests was used as an 
electrolyte and also this soil mixed with 5 per cent. Portland 
cement, and this soil mixed with 5 per cent. fertiliser. City water 
was used as liquid. In some tests, half-size and quarter-size 
plates were used to get the effect of current-density. 

The results are extremely interesting. In many of these tests 
the electrical corrosion was negative; the total corrosion was less 
than the chemical corrosion; or in other words, if upon the alter- 
nating current & very small direct current is superimposed the total 
corrosion of the lead is reduced below the value which would exist 
with no current at all flowing. А 

With а direct current equal to 8:86 per cent. of the alternating 
current added thereto, the protection is complete—that is, in every 
case the lead is attacked less, sometimes less than half as much as 
it would be attacked spontaneously by the chemical action of the 
soil. Even with a direct current of only 1:14 per cent., or about one- 
ninetieth of the value of the alternating current, the protection 18 
practically complete, and the additional corrosion due to the alter- 
nating-current is small compared with the chemical attack, or even 
negative—that is, the total attack is decreased. 
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This protection by a small direct current is especially effective 
under those conditions of the soil, where the electro ytic or chemical 
attack is especially great. With fertilisers, or with cement in the 
soil, a direct current of one-ninetieth the value of the alternating 
current reduces the corrosion below the value which it would have 
without any electrolytic action. 

There does not seem to be a definite variation of the attack by 
alternate current with the current-density. The corrosion of lead 
by direct current is greater than the theoretical value, and the direct 
current does not only dissolve the theoretical amount of lead, accord- 
ing to Faraday’s law, but also increases the spontaneous corrosion 
due to the chemical action of the soil, especially in the presence of 
nitrates, &с. 

Regarding the protective action of а small direct current against 
alternating current electrolysis, it must be understood that this is 
not due to maintaining the lead negative against the ground. It 
seems that a very small increase of the negative half-wave over the 

sitive half-wave of the current is sufficient to make the negative 
ha wave completely reverse and thus neutralise the action of the 
preceding positive half. wave. 

Other experiments showed that a direct current su erimposed on 
the alternating current and equal to 1:5 per cent. of the alternating 
current, perfectly protects the lead plates against electrolytic attack 
by 25 cycle current; so that the corrosion of the lead plates in the 
soil is reduced to the value of corrosion which would take place 
spontaneously by the chemical action of the soil, or even less. 


—ÀM—Ó—M—— M 
THE CARBON CELL.* 


BY W. H. PATTERSON, B.SC. 


iven reasons for 


In two publications, Haber and Brunert have 
is in reality an 


considering that the so-called Jacques carbon cel 
oxy-hydrogen battery. | 

This cell consists of an iron and a carbon pole in molten caustic 
soda.  . 


Iron, as Liebenow and Strasser] have already shown, is in | 


molten caustic at first active and of base potential. After some 
time, however, such iron becomes coated with an oxide skin and 
then functions as an air electrode, the small quantities of mangavate 
which are always present acting as oxygen carriers. 

On the other hand, the carbon develops hydrogen by a slow re- 
action with the molten alkali, which forms the source of potential 
of the carbon electrode. . 

The reaction is according to the equation— 


Water, according to Le Blano and Brode, is retained by molten 
sodium hydroxide with great pertinacity. | 

The slower the reaction the less the hydrogen is able to charge up 
the carbon dipping into the molten alkali, because the manganate 
and ferrite contained in it, as well as the air surrounding its upper 
surface, are striving to remove the hydrogen, thereby making the 
potential approach the value for air. 

If there results, however, carbon monoxide from the action of the 
oxidising substances 
creased, because carbon monoxide reacts rapidly and completely 


In both cases a value near 
to that of Haber and Bruner— i.e., 1:5 volt—was attained without 


Ex eriments were then carried out on the oxy- hydrogen com- 
bination, with sodium hydroxide as electrolyte, in order better to 


Haber and Bruner, in the latter communication, have calculated 
thie potential thermo-dynamically from water-vapour dissociation at 
high temperature, with the assumption that the molten alkali is in 
equilibrium with the water vapour of the air, the latter haviog an 


* From the Philosophical Magazine, | 


t Haber and Bruner, Zeit. f. El : } : 
p. 78 (1906). r, Zeit. f. Electroch., Vol. X., p. 697 (1904); algo Vol. V 


{ Liebenow and Strasser, Zeit. J. Electroch., p. 353 (Е ebruary, 1897). 


d 
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average tension of 0:031 atmos. The calculation rests i 
gration of the Helmholtz formula for the free energy кш 


Az Q. TTIL 
which is integrated in the form 
P 
T. Q 
dT тг 
_ By help ofthe well-known value of the reaction heat of the forma. 
tion of water vapour from its elements and from the data found by 


Langen for the mean specific heat of the gases takin i 
reaction, the integral becomes g & part in the 


* A 57,084 - 2:976 x log, T +0°00195T? 


PH40 

—456 XTXx log 

Xx Tx log Pu, X oj 

The constant of this expression follows from the measurements 

carried out by Nernst and Wartenberg on the dissociation of water 

vapour. It amounts to 7:6. In the equation, T denotes the abso- 

lute temperature, and p the partial pressure of the gases. The free 
energy A is calculated in small calories. 


+ const. x T. 


F. M. F. in Valts. 


x Exper. Vals. 
° Vals.(Haber & В 
— Calculated 


Temperature, 


The values of the E.M.F. of the cell are derived from those of A 
by dividing by 2F—i.c., 46,220. 
The following numbers are those obtained :— 


°С, E.M.F. (in volts). 
p 
327 1°096—0-059 103.9 
PH, : PO, 
427 1068—0069 „ „ 
527 1€89—0:079 „ „ 
627 1:010—0:089 „ P 
Taking, with Haber and Bruner, 
Рн.о = 0081, 
рн, 70:969, 
Ро, T 2, 
it follows— log _ 2920 y= 11455; 
2H30Po, 
80 there is obtained for the E.M.F. | 
00. E. M. F. (in volts). °C, E. M. F. (in volts) 
BIT eise. 1:16,t 097: rere 112, 
4227 1:14, 097 ers гп, 


These figures are plotted in the accompanying diagram. 


The values of Haber and Bruner are marked by points; Mid 
are above the curve at low temperatures and beneath it at hi 
temperatures. dar 
The reason for the high values at low temperatures can be pu 
stood, the molten alkali, according to Le Blanc and Bron. h 
at this range of temperature hydroscopio. The values at " in 
155 Haber e шеше е m uncerta™, 
their method seeming unfit to yield more exact results. 

In order to obtain feller values the author tried to find alee 
which would, by insertion in molten alkali, behave as bodrog ial 
as air electrodes respectively, so that the difference of Proms 
between them would give at once the E.M.F. of the oxy-by 
cell looked for. zh hydrogen 

It seemed probable that palladium saturated with hy ien 
might be used as a hydrogen electrode. орт dris od and 
charged, either in dilute sulphuric acid or dilute alkali, Sol af 
inserted. Such wires develop hydrogen rapidly, but the amor" 


: lish 
* For further information relative to the above calulation 15 г 4 
edition of Prof. Haber's '* Thermodynamics of Technical Gas 
(Longmans, Green & Co., 1907.) : А luce; 
t No stress is laid on the absolute value of the third eine P sabe 
as it has a relative value, however, the last figure is given 
sequently in smaller type. 
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gas cathodically incorporated with the wire is so far above the 
amount which is in equilibrium with hydrogen under atmospheric 
pressure, at the high temperature of the molten alkali, that an 
excess of E.M.F., amounting to some centivolts, is brought about. 
Of course the supercharge only lasts for a very short time, the 
hydrogen being driven off rapidly and the E.M.F. falling slowly; 
finally it reaches the value of the air electrode. There was no 
marked break in this fall of potential at the value belonging to that 
in equilibrium with hydrogen at atmospheric pressure. Hydro- 
genised palladium was, therefore, not suitable as a hydrogen elec- 
trode. Iron was tried, a metal which, as previously shown by 
Haber and Bruner, gives a value very near to that of hydrogen gas. 
The difficulty which ensues from the iron becoming too rapidly 
sive was overcome by coating the iron wires used with electro- 
ytic iron, after the method of Classen, from a solution containing 
ferrous oxalate or from a solution containing ammonium chloride. 
Such wires show the hydrogen potente and for a longer time. 

The possibilities with regard to the air electrode were more 
numerous. Silver, platinum, palladium, nickel and iron were tried. 
Wires of these metals, after insertion into molten alkali, all showed 
the air-potential—the iron and nickel, of course, after some time— 
necessary to let them become passive. There is possibly a slight 
deviation in the case of palladium, which, being probably slightly 
attacked by the alkali, shows some inclination to deviate towards 
the hydrogen value. 

Combinations consisting of such electrically coated iron wires, 
acting as a hydrogen electrode, and platinum, working as the 
air electrode, were finally found to be the best arrangement for 
measuring the temperature coefficient of the cell. l 

The following figures were thus arrived at (values plotted on 
diagram as curve with crosses : — 


Temp. .... 848° .. 369° .. 882? .. 410? .. 420° .. 482? .. 458° 


E.M.F..... 1:20, . . 195 .. 1:19, .. 1176 .. 117, .. 116. 1165s 
Temp. .... 482° .. 510° .. 542° .. 575° .. 600°'.. 618° 
E.M.F..... 1:14, .. 1:13, . . 1:11... 1:103.. 1:096.. 1090 


The results are in agreement with those which Haber and 

Bruner obtained by their different methods of working up to 
about 400 deg.; above this the values are higher than those of Haber 
and Bruner, and are in closer proximity with theory. 
In connection with this, it was thought that perhaps addition of 
sodium oxide (Na, O) could render the molten alkali free from 
water, and therefore change the E M F. of the cell, which, as a 
consequence of theory, would thereby be increased. This Pan. 
however, did not bring about the desired result. Adding a little 
oxide did not cause & marked change; on the other hand, if all the 
associated water was eliminated, the iron, even coated electroly- 
tically, quickly assumed the passive state. 

The influence of associated water is more marked with potassium 
hydroxide. Caustic potash freshly melted, thereby containing 
relatively much water, gives rise to values which are much smaller 
than those obtained from caustic potash which has been kept molten 
for & long time, and is therefore poorer in water. 

This influence of water is easily misleading. The presence of 
water always causes iron to remain active longer and the hydro- 
genised palladium to retain its charge. Thus it is easier to work 
with molten alkali containing water, but the results may be several 
centivolts too low, the equilibrium pressure of the water vapour 
above the molten alkali being in excess of the atmospheric vapour 
pressure to some extent. 

Caustic potash, moreover, from which water has been eliminated 
by prolonged heating, causes iron to become much more rapidly 
passive than does caustic soda. 

The following valuer, in the case of caustic potash, were, how- 
ever, obtained with the same arrangement, t.e., electrolytic iron 
against platinum :— 

Тетр. ......... „ 40b «.. 410 .. 425 480? 
E.M.F........... 118, .. 118 1-17, 1:13, 


On comparing these numbers with those obtained from sodium 
hydroxide, it is seen that the difference is not very great. 

The above results are in close agreement with those found by 
Haber and his co-workers, Fleischmann and Foster,* concerning the 
oxy-hydrogen cell with glass and porcelain as electrolyte. In 
especial between 840°C. and 575°C. the same thermodynamical ex- 
pressions have been conürmed with these gas-cells (described by 
Haber in Zeit. f. Electrochem., 1906, No. 24). 

It seems rather interesting that such distinct cases as the 
carbon cell and the dissociat on of water-vapour at high tem- 
peratures are governed p the same thermodynamic relation ; 
that is to say, they are both consequences of the free energy 
of the formation of water vapour from its elements, the 
amount of which is found to be almost identical with the results of 
experimenta described and quoted above. 

In conclusion, the author wishes to acknowledge his obligations 


to Prof. Haber for kind assistance and advice. 


* Zeit. f. anorgan, Chem., Vol. LI., pp. 245 and 289 (1906). 


ON THE DISCHARGE OF NEGATIVE ELECTRICITY 
FROM HOT CALCIUM AND FROM LIME.* 


BY FRANK HORTON, D.SC., B.A. 


This Paper contains an account of some experiments in which the 
negative leak from hot calcium was compared with that from plati- 
num and from lime under similar conditions. The experiments 
were conducted in an atmosphere of argon or helium at a few milli- 
metres pressure. The method of experimenting was as follows :— 
The negative leak from a platinum strip, heated by an electric 
current, was first investigated. The temperature of the strip was 
indicated by a thermocouple of wires of platinum and platinum with 
10 per cent. of rhodium, and the leak was measured by a delicate 
d’Arsonval galvanometer. Without changing the apparatus, the 
cathode was covered with metallic calcium by sublimation from an 
55 calcium wire situated in the discharge tube near 
to the cathode. The negative leak from the calcium-covered cathode 
was determined at different temperatures. Some pure oxygen was 
then let into the apparatus, and the caloium on the cathode was 
oxidised to lime. The excess of oxygen was then removed, and the 
negative leak again measured.‘ Finally, hydrogen was let {into 
the apparatus, and the effect of this gas on the negative leak from 

ime was investigated. 

The results contained in the Paper may be summarised as follows: 

1. The experiments with a platinum cathode showed that the 
negative leak from platinum in helium or argon at low pressures is 
practically the same as in air or oxygen. The variation of the 
negative leak per square centimetre with the temperature of the 
cathode can be expressed by an equation of the form used by O. W 
Richardson and by Н. A. Wilson—viz., = Al. 9/9, where x 
is the current in amperes, 0 the absolute temperature and Q and A 
are constants. 

2. The negative leak from calcium is much greater than from 
platinum at the same temperature. As with platinum, the varia- 
tion of the leak with temperature can be expressed by the above 
equation, but the values of the negative leaks from calcium at dif. 
ferent temperatures do not so closely agree with the values calcu. 
lated from the equation as in the case of platinum. "This is probably 
due to the greater experimental difficulties attending the use of 
calcium. 

8. On oxidising the calcium on the cathode to lime there is an 
enormous increase in the negative leak, the leak from a lime cathode 
at 950°C. being about the same as the leak from calcium at 1,400°C. 
The variation of the negative leak from lime with the temperature 
is not constant, but slowly decreases with continual heating. 

4, The negative leak from lime in hydrogen is much greater than 
that in air or helium. 

Since calcium is a much more electro-positive metal than plati- 
num, it was to be expected that the negative leak from calcium 
would be greater than that from platinum at the same tempera. 
ture. It would also be expected that the negative leak from calcium 
would be greater than that from lime under similar conditions : for 
in the case of lime we should expect the presence iu the molecule of 
the electro-negative atom of oxygen to act as an attracting force 
tending to retain the escaping corpuscle. The present experiments, 
however, show that the negative leak from lime is greater than that 
from calcium. It is interesting to note that the metallic oxides 
which give the largest emissions of negative corpus:les when heated 
are the alkaline earths, and it is these also which exhibit most 
strongly the property of glowing when heated to a high tempera. 
ture. It is not improbable that there is some connection between 
these two phenomena. 
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THE CORRUGATION OF RAILS. 


During the last few years the attention of good E 
railway engineers has been directed rather pn A 
corrugations which have appeared on most o MUS 
subjected to a frequent service. Corrugations qu only 
experienced for many years on steam railways; bu 8 seo : 
since the advent of electric traction that they have : Ў that, 
any importance on tramways. It is des шк. 
although considerable attention has been paid to to have 
a satisfactory solution of the trouble does not sae 
been yet brought forward. There have been - circu 
number of different theories proposed, but а stri pn fre 
stance is the way in which the experience o о үле et ; 
quently goes against the theory and 5 the con · 
in fact, this is so noticeable that we are almost han one cause. 
clusion that corrugations may be due to more than 
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One of the older theories was that differences in the com- 
position of the steel used were responsible for the trouble. 
This, however, is very largely discounted by the fact that if a 
rail, in which corrugations have already appeared is removed 
to a different position in the same line of track, the corruga- 
tions disappear and the rail wears smooth again. This cir- 
cumstance is almost a sufficient answer to those who believe 
that the source of the trouble must be looked for in the com- 
position of the rails; it also disposes of the theory that the 
fault is due to the chattering of the rollers at the rolling mills. 
This latter theory is also disposed of in other ways, and may be 
put on one side. | | 

At a recent meeting of the Institution of Electrical Engineers 
both Mr. H. M. Sayers and Mr. W. C. C. HAWTAYNE 
stated that in every case where they had had occasion to use rails 
of Belgian or German manufacture there had been practically 
no trouble with corrugations, and that this happy result was 
very different from their experience with English rails. The 
rails of foreign manufacture were of exceedingly hard steel, 
and it was understood that English manufacturers were making 
softer steel, according to the specification of the Engineering 
Standards Committee. "We do not think, however, that this 
experience necessarily proves that the difference in manu- 
facture is responsible for the corrugation, but simply that the 
harder rails offer & much greater resistance, and that the 
formation of corrugations consequently becomes a slower pro- 
cess. In a case mentioned by Prof. Carus WILSON, in which 
he had examined two rails from an Indian railway, the non- 
corrugated rail was found to be of soft steel, whilst the one 
showing corrugations was of exceptional hardness. 

At the meeting referred to above, a Paper was read by 
MR. J. A. PANTON, in which he stated, as the result of many 
years' experience, his belief that tramway rail corrugations 
were due to weak truck frames becoming out of truth, this 
defect being accentuated by the present method of driving by 
means of a gear wheel at one end of the axle. We must say 
that we do not feel that Mr. PANTON has altogether proved his 
case. The experience of the Liverpool Overhead Railway is not 


conclusive as a proof that the unsymmetrical drive is respon- 


sible for corrugations, for it appears that when the change was 
made from an armature built on the axle to a single-ended 
gear-drive, other conditions, such as the speed and brakiny, 
were not maintained constant. A solitary instance of this kind 
is scarcely sufficient. | 

It seems to us that corrugations appear only when the 
smooth running of a truck is interfered with. Thus corruga- 
tions appear at curves in the track, and very frequently where 
brakes are applied. The first place where corrugations usually 
appear is on the outer rail at curves. Owing to the outer rail 
being of greater length than tho inner, it is well known that 
a certain amount of skidding takes place, and the motion of 
the outer wheels will be in a series of jerks depending princi- 
pally on the size of the wheel flange and groove, This jarring 
and irregular motion is most probably the cause of the appear- 
ance of corrugations on curves. 

Another important point to which attention was called by 
Mr. SAYERS is that the corrugations vory often only appear 
at those places where brakes have been frequently applied. 
This was noticeably the case in each of the ten positions 
mentioned by him as occurring on the Streatham route 
of the London County Council tramways. It would be 
interesting to know if this same experience is found to any 
great extent where electric braking is not in use, or if it is 
possibly due to the action of an electric brake in conjunction 


Die Gleichstrommaschine. By E. ARNOLD, Dr.-Ing. 


led to the use of much higher accelerations and retardations, 
and with these thero is a much greater tendency to intermittent 
skidding and uneven wear of the rails. The weight of cars is 
becoming greater, partly due to the adoption of top deck 
covers, and motors of higher power are being used, so that the 
trouble with corrugations is likely to increase. 


Vibration set up in the track is another possible cause, though 


so far no very decided opinion seems to have been formed as 
to the effect of the foundations on which the rails are laid. 


We believe, however, that experience on the Glasgow tram- 


ways has shown that, corrugations may be largely reduced by 


placing wooden blocks underneath the rails, and no doubt con- 


siderable benefit would result if more attention were paid to 
the method of supporting the rail and the paving at the sides, 


Unfortunately the collection of information on a subject of 
this kind is a slow process, for it is usually some considerable 
time before corrugations make their appearance on a new 
track; but as all information obtainable is being carefully 
studied, both on the Continent and in this country, it is to be 
hoped that the barbarous cure at present in vogue—namely, 
the grinding of rails to remove corrugation—will goon be a 
thing of the past. 


REVIEWS. 


(Copies of the undermentioned works can be had from The Blectrician Office, post 
free, on receipt of published price. Add 5 pet cent. for abroad or for foreign books.) 


let vol. 
Theory and Practice. Fully revised edition. (Berlin: Julius 
Springer.) 20m. 

The first volume of the new and revised edition of Prof. 


Arnold’s authoritative and deservedly popular treatise on con- 


tinuous-current dynamos comes opportunely at a time when 
keen interest is being evinced in dynamo design, owing to the 
new impulse which the subject has received since the advent of 
the commutating pole, and the demand which has arisen for 
high-speed machines since the introduction of the steam turbine 
into electrical engineering practice. 

The work constitutes an exhaustive treatise from which по 
essential detail has been omitted, and in which the subject is 
treated in a thoroughly systematic and exceptionally clear 
manner. In Chapter I. we have an exposition of the prin- 
ciple of electromagnetic induction, of the methods of calculat- 
ing the E.M.F. and the form factor of its wave in various cases, 
and we are introduced to the breadth coefficient" and the 
„potential circle” of a winding. Chapter II. deals with the 
two possible methods of generating a continuous current—viz., 
by the use of homopolar (“unipolar ") induction, and by the 
commutation of alternating currents induced in an armature 
winding. In connection with the former, an account is given 
of Noeggerath’s machine, constructed by the General Electric 
Co. (U.S.A.), which aroused a good deal of interest at the time 
of its appearance. The study of armature windings—a sub- 
ject which the author has made peculiarly his own—is com- 
menced in Chapter III., which contains an account of the 
various types of open-coil windings that have found application 
in practice. Of special interest is the description of the 
Westinghouse Co.’s arc-lighter, which, we believe, has never 
been published before. Chapter VI. deals with generalities 
regarding closed-coil windings, Chapter VII. with formule 
for, and classification of, such windings, while the next threo 
chapters are devoted to a detailed account of various kinds of 
ring, drum and disc windings. Winding tables are considered 
in Chapter IX., and in the next two chapters, which deal with 
equipotential connections or equalising rings and some related 
matters, the subject of windings is brought to a close. The 
important chapter on equipotential connections contains an 
account of the author’s recent work in this direction. With 
praiseworthy discrimination the author has refrained from 
overloading this section of the work with purely theoretical 
matter, and has only included in his account types of wind- 


with gear wheels. The introduction of electric traction has | ings which are important from a practical point of view. 
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Chapter XII. deals with the P.D. between neighbouring com- 
mutator segments, and in Chapter XIII. is given an account 
of the various methods of exciting the field coils. The next 
three chapters are devoted to generalities regarding the field 
structure and to a very detailed and excellent account of the pre- 
determination of the magnetisation curve—an account embody- 
ing much recent work on this subject. Armature reaction is 
dealt with in Chapter XVII., and brush contact resistance in 
Chapter XVIII., which contains the results of the author's 
extremely interesting and important investigations, and should 
do much towards clearing up the many doubtful points which 
until quite recently surrounded this subject. The duration of 
the short-citcuit and the calculation of the self-inductance of a 
coil are considered in the next two chapters, which serve as an 
introduction to the theory of commutation, This latter receives 
very full treatment, occupying a considerable portion of the 
entire volume. Compensating windings and reversing poles 
are dealt with in Chapter XXV., and characterietic curves of 
generators and motors in Chapter XXVI. Of special interest 
to dynamo designers is Chapter XXVII., in which the author 
explains in great detail methods of calculating the various 
losses—hysteresis and eddy-current losses in armature core 
and pole-shoes, eddies in armature conductors, heat losses 
in armature and field windings, commutation losses, bear- 
ing and air-friction losses—which occur in dynamos. Sur- 
prise may be expressed at the fact that in discussing 
alternating and rotating hyteresis the author makes no 
mention of F. G. Baily's well-known work, but only refers 
to some much more recent experiments by others. Surely 
this is not doing justice to the pioneer in the subject. The 
experimental determination of efficiency and the separation of 
losses are discussed in Chapter XXVIII., and due prominence 
is given to the retardation. method. Chapter XXIX. deals 
with the heating of dynamos, and is a thoroughly up-to-date 
account of this important subject. Some interesting methods 
of investigating the flux distribution and determining the 
leakage coefficient are described in Chapter XXX. The con- 
cluding Chapter XXXI. is one of the most interesting in the 
book; it deals with experimental methods of investigating the 
phenomena which occur during commutation, and contains a 
description of an extremely ingenious instantaneous contact- 
maker recently devised by the author. i 

There is much to admire in this excellent work, which is a 
good example of a Continental text book of the highest type. 
It is original in its methods, rich in its store of material of 
immediate technical value to the engineer and designer, and 
remarkably free from useless discussions of problems having 
no practical interest. It is beautifully printed on good paper, 
and the illustrations are excellent. If we have any fault to 
find it is perhaps in regard to the paucity of the bibliographical 
references, which are not nearly so complete as one might 
expect them to be in a work of this nature. 


Laboratory Work in Blectrical Engineering. (Preliminary Grade.) 
By Jonn Ковевтв, Jun. (London: Harper & Bros.) 58. net. 


It ie, perhaps, open to question whether laboratory manuals 
which are written by a teacher for his students serve a very 
useful purpose when issued in book form for general use. For 
a student without a laboratory at hand they are of little ser- 
vice, while a good teacher will generally prefer to arrange his 
own sets of experiments and the instructions forthem. The 
reliance of some teachers on text books, together with a 
cramping effect of examinations, is one of the most deplorable 
features of much of what is called technical teaching. This 
having been said, however, we have hardly anything but praise 
for the book now before us. The author has produced one of 
the only laboratory manuals we have seen which is really fitted 
for the budding electrical engineer, without unnecessary excur- 
sions into pure physics, or the omission of important scientific 
principles. It opens with a short chapter on the plotting of 
curves and the determination of their laws which is valuable 
and practical, and might even have been more extended with 
advantage. Chapter II. is devoted to the proof of Ohm’s law 
by well-known methods, after which we have chapters on the 
measurement of resistance, including the use of the usual 
forms of bridges and test sets and the testing of electrolytic 
resistances, the measurement of E. M.F. and of current, while 


a special chapter is devoted to the potentiometer. This chapter 
is, however, somewhat deficient, as it merely gives the principle 
of the potentiometer and the method of making it up by resis. 
tance boxes, or a single slide wire, and makes no mention of 
the practical forms of the instrument, A chapter follows on 
calibration, which has the meritorious feature of mentioning 
some of the more important errors which are met with in the 
various types of instruments, a point which is generally slurred 
over in books of this class. The last chapter is devoted toa 
number of practical tests on resistances, batteries, arc and 
glow lamps, properties of electromagnets, fuses, direct-current 
generators and motors ; and the book concludes with appendixes 

iving the specifications for the construction of the Clark and 

admium cells, and the usual tables. Throughout the book the 
descriptions are terse, clear and practical, and there are few 
omissions of importance. | | 


Manual of Wireless Tele phy. By A. F. Coll vs. (New York: 
John Wiley & Son. London: Chapman & Hall.) бв. 6d. net. 


This handy little book is a quite novel kind of addition to 
the literature of wireless telegraphy. Unlike all others, it is 
devoted to giving instruction of a strictly practical turn to 
wireless telegraph operators. The author's aim is to explain 
the wiring of the most widely used commercial ty pes of send- 
ing and receiving apparatus, and to describe those adjustments 
of the apparatus, including tuning, which an operator is called 
upon to carry through. The main difficulty in accomplishing 
this bold project comes, of course, from the diversity of pre- 
rent-day systems. The author, however, handles only two or 
three systems fully. The Marconi and the Telefunken systems 
are treated best, and several of the systems used in Europe are 
not even mentioned. 

Usually wireless telegraph operators are trained by the firm 
that supplies the outfit, and in most cases operators are fur- 
nished with printed or written instructions when the plant 
is finally left in their care, so it is rather doubtful in what 
degree the present work will increase any operator's stock of 
applicable knowledge, and, therefore, in what degree there и 
a real demand for a book of this sort. 

The scheme of the book is, as a whole, carried out well, and 
numerous very clear drawings and wiring diagrams form an 
attractive feature. Some of the diagrams—for example, 16, 17, 
62, 66, 67—contain errors that should be remedied in a second 
edition. Sometimes, too, advice concerning various adjust. 
ments resolves itself iuto а vague hope that *'a little practi 
experience will make this easy." In the text or in the glossary we 
meet, besides, rather queerly-expressed definitions or explana- 
tions. For instance, we learn that alternations are slower than 
oscillations and oscillations slower than vibrations; we learn 
that oscillations are transformed into electric waves vel! 
much as an ordinary electric current is converted into magnetic 
lines of force”; that mica is sometimes called isinglass ; and we 
find some confusion regarding inductance. But these are jer 
blemishes, and do not prevent us welcoming a book written T 
the rank and file, and not for the officer or the mere student, 
of the wireless telegraph army. 


г. Gustave Le Box. 
The on Me Beg sten, with Introduction and Notes, by F. Deore 
(London and Felling-on-Tyne: The Walter Scott Publishing C. 
xxvi. and 436 pp. 55. | mental 
This work purports to be a synthesis of the тети 
researches published by the author on matters ош 8: 
what is now called radio-activity. The author is chiefly a 
as the discoverer of “dark light,” who, shortly after imine 
discovery of X-rays, pointed out that some bodies 1n 
natural state gave off radiations capable of traversing a 
substances. The author deliberately refrains from 2 Niep 
the credit of this discovery, and awards it, indeed, to « 
de Saint Victor. But what he does claim to have pops E 
is that all matter is in a state of slow disintegration. “0 


: jo 
as by this “disintegration” the ordinary prese о, hen 
activity are meant, it must be stated that the ud 10 


f of the general character of radio- activity is due to X3 Р 
bell, { And if such disintegration 18 ee 
intended by the author 
re and simple— 


for it, neither 


bell, and not to Le Bon. 
preted in the more far-reaching sense 
viz., as the conversion of matter into energy pu 
it must be said at once that there is no evidence 
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in scientific literature nor even in the book before us; in ſact, 
the whole of the boldly-worded seven theses on pp. 8 and 9, 
culminating in the evolution of chemical species, may be dis- 
missed as not proven. No doubt the author did discover a few 
isolated facts unkrown before his time, but those he largely 
misinterpreted. In this work they are wrapped up in a mass 
of shallow theorising, made even less attractive by the aggres- 
sive prominence of the first person singular. The book is 
sure to have a large sale among the mass of semi-scientific 
readers on account of its title and illustrations, as we under- 
stand it has already had in France. But it will carry no weight 
with the better educated, nor does it seem intended to do so. 


Fowler's Blectrical Engineers Handbook. (Manchester: Scientifio 
Publishing Co.) 2s. 6d. net. 


Once again we have received a copy of this popular annual, 
and although its price is increased, yet there can be no doubt 
that the purchaser still gets good value for his money. 
Apparently, much care is expended in editing the volume and 
the inaccuracies are surprisingly few. Among the new features 
of the publication are Lloyd's Rules for Electric Lighting on 
Board Ship. The handbook has much the same appearance 
as in former years, but a good deal of the matter has been re- 
arranged and amplified. 


RONTGEN, KATHODE, AND POSITIVE RAYS. 


On Saturday, March 23, Prof. J. J. Thomson, F.R.S., of Cam- 
bridge, Professor of Natural Philosophy at the Royal Institu- 
tion, concluded a series of six lectures on“ Röntgen, Kathode, 
and Positive Rays," delivered at the Royal Institution, beginning 
on February 16th last. The many beautiful demonstrations of 
effects, with some of which the practical electrician is hazily 
familiar, rendered the very lucid lectures particularly instruc- 
tive; these experiments were conducted by Mr. E. Everett. In 
what follows we give an abstract of the lectures, adding a few 
references, and refer also to Prof. Thomson's Royal Institution 
discourse of Friday, March 22nd, on Positive Rays." 


Prof. Thomson first dealt with Röntgen rays, the X rays dis- 
covered by Röntgen (at Würzburg), in December, 1895. The nature 
of the phenomena was demonstrated with the aid of a bulb con- 
taining a cup-shaped kathode and a plane anti-kathode which 
received as & target the rays emitted by the kathode when the bulb 
was excited by an induction apparatus. The vacuum in the bulb 
was not high, but was improved by Dewar’s method with the 
aid of cocoa-nut charcoal. A long glass tube partly filled with 
charcoal was branched from the bulb ; the end could be dipped into 
liquid air, when the absorption of the residual gas in the bulb b 
the charcoal speedily improved the vacuum. At first the bul 
glowed feebly with а violet light. As the air inside became more 
rarefied, the glow increased; & bluish pencil of rays was distinctly 
seen to strike the anti-kathode, and the direct or reflected rays 
called forth a green phosphorescence of the glass where struck. 
At the same time а screen of barium-platino cyanide placed in front 
of the bulb began to become luminous; the luminosity was dimi- 
nished, but not altogether stopped, when objects were placed between 
the bulb and the screen; the shadows were well defined, and by 
interposing rods more or less in the axis of the pencil of rays it was 
shown that the rays producing the luminosity came from that part 
of the target hit by the blue pencil of kathode rays. 

We know now, and later it was demonstrated more clea:ly, 
that the kathode rays consisted of streams of rapidly-moving, 
negatively-charged particles, which were easily deflected by bringing 
a horse-shoe magnet near the bulb. The Róntgen rays started where 
kathode rays were stopped. The Röntgen rays had many of the 
properties of ordinary light rays and were, as Marx had after all 
succeeded in showing,* propagated with the velocity of light. That 
they could not be refracted had seemed to disprove their analogy to 
light, but a closer examination led to the opposite conclusion. 
Light was refracted by a medium if the medium absorbed some of 
its energy of vibration; the amount of the absorption depended 
upon the time of the action, and if the impulses followed one 
another at intervals too short for the medium to take up the 
vibration, or if the impulses were isolated, we should not expect 
refraction. Stokes had regarded the Róntgen rays as phenomena 
of single pulses cf magnetic and electric force, and recent experi- 
ments confirmed that view. Röntgen rays gave us phosphorescence 
and photographic effects, but for certain experiments another of thoir 


Erich Marx, of Leipzig, Phys. Zeit., 1905, pp. 768 and 834. 


effects was more suitable—namely, that they rendered the air through 
which they passed a conductor of electricity. This was, indeed, 
done by other radiations, and the effect was generally observed by 
watching the discharge of a charged gold-leaf electroscope. When 
the glass bulb containing the electroscope was not exposed to the 
Róntgen rays, a very slight leakage was noticed. Under illumina- 
tion the leakage was rapid; but as the air was being pumped out, 
the discharge became very slow, showing that it was the air which 
had acted as conductor for the electricity. 


It had been said that Rontgen rays were produced when an elec- 
trified particle was stopped. The mathematical treatment of 
the result of such a stoppage was very complex; but the general 
idea could be explained, and for this purpose it was immaterial 
whether we imagined the particle suddenly stopped or suddenly 
started; the latter was more convenient. Let O (Fig 1) represent an 
electrified particle sending out lines of force in all directions, and let 
OA be one of these directions. Now imagine O suddenly jerked over 
to P. The distant points on the ray OA would not for some time know, 
80 to say, that anything had happened to О; but the points near О 
would, and this knowledge would travel up OA with the velocity of 
light. The part AA) (Fig. 2) would still keep to its original position, 
while the part PB had shifted, and in the portions AB the direction 
of the ray would apparently be more or less tangential to the direc- 
tion in which the jerk had been effected. The kink AB would 
separate the portion vibrating under the new conditions from those 
to which the knowledge of the change had not yet penetrated, and 
the kink would travel on in space with the velocity of light. Prof. 
Thomson showed & mechanical simile of this kink. A short rubber 
tube was suspended from the ceiling of the theatre Holding his 
hands near the end of the tube a few inches apart, the palms parallel 
to the tube, he struck the tube sharply. A vibration travelled up 
the tube and was reflected back again, and the kink AB could dis- 
tinctly be seen moving first up and then down, while the tube was 
substantially straight. This kink could be likened to a Röntgen 
pulse, as we saw from the experiments of G. Barkla (of Liverpool) 
on secondary Röntgen radiation“. If we imagined a tangent to be 
drawn to the curved kink AB, the radiation should be minimum in 
the direction of this tangent which was the direction of the jerk, 
and maximum in the direction at right angles to it. This Barkla 
demonstrated by letting the kathode rays fall upon a piece of 
carbon, and rotating the bulb round the axis of the secondary 
beam emitted by tbe carbon, which had proved to be a radiating 
source of great intensity. In the path of the secondary radiation 
was placed another piece of carbon, giving tertiary radiation and 
representing an electrified particle started by the secondary, and it 
resulted that this latter radiation had a maximum value in a direc- 
tion parallel to the original radiation, and was almost zero in a line 
at right angles to that. If the kathode particles producing the 
primary radiation were оо by one single collision, we should 
expect to find & complete polarisation of the secondary radiation in 
the sense indicated. 

In the second lecture Prof. J. J. Thomson reverted to the view 
of Stokes. We might regard Röntgen rays as being related to 
ordinary monochromatic light rays somewhat in the manner of the 
relation existing between the noise produced when a stick was 
drawn over irregularly-spaced railings snd the note given out by & 
regularly vibrating tuning fork. If the Röntgen rays were pro- 
duced by the irregular pulses due to the stoppage of kathode 
particles, we could not expect them to be all unifcrm in character. 
‘the pulse was produced only while the stopping was in progress. 
The length of the kink spoken of would depend upon the distance 
traversed by light during the interval that the stopping continued. 
A slow stoppage of the kathode particle would give rise to a long 
kink and to “the so-called soft Röntgen rays which made their 
appearance as soon as the discharge was turned on in a bulb of 
poor vacuum; the soft rays did not penetrate through a board, but 
cast a shadow of it on the phosphorescent screen. An abrupt stop- 
page of the kathode particle gave a short kink and hard Röntgen 
rays of high penetrating power; they appeared when the vacuum 
was improved, and were not arrested by a board. Under ordinary 
circumstances a bulb would thus emit both soft and “ hard" 
rays, and this was further shown by letting the Rintgen rays dis- 
char, e a charged e after having passed through a vary. 
ing number of layers of tinfoil. The gold leaf moved over a cali- 
brated arc thrown on the lantern screen, and the time was counted 
with the aid of a metronome. When no tinfoil was interposed the 
collapse through one division occupied time one ; with one layer of 
tinfoil interposed, time four; with two layers about five, &c. If all 
the rays been of equal penetrating power, then the effect of the 
second layer should have been half that of the first, the effect of the 
third a quarter of the effect of the frst, and so on. In this case, then, 
the rays were mostly soft, and most of them stopped by the first 
layer already. : 

This variety in Róntgen rays was not always duly allowed for, and 
hence the different estimates of different experimenters concerning 


J)) 88 
Proc. Roy. Boo., А. 77, р. 247; Phil. Mag., Vol. XI., p. 812, 1906. 
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the quality of the rays. In photographic methods the whole of the 
rays would play а part; in electroscope experiments the absorption 
of the rays by the glass walls of the bulbs, which would keep back 
chiefly the soft rays, was an important factor. 

. The lecturer then further referred to the secondary radiation, 
given out when Róntgen rays struck а substance. That this 
secondary Röntgen radiation, studied chiefly by Barkla and the 
lecturer and his pupils in the Cavendish Laboratory, Cambridge, 
depended in i's character upon the substance struck, was shown by 
placing an electroscope within a metallic box, the back of which 
was interchangeable, so that the mixture of Róntgen and kathode 
rays falling on the front wall and entering the box through it was 
reflected from different metals forming the plate at the back. It 
was not merely a case of reflected radiations, nor was it a definite 
reflection under definite angles, but rather more like a diffused scat- 
‘tering of light from rough or powdered glass. The material of this 
reflecting surface was of importance. The total amount of reflected 
enerpy increased with the atomic weight of the substance. But when 
first investigating the matter Barkla could only find reflected Röntgen 
rays,and not any trace of kathode rays, as long as the atomic weight of 
the plate at the back was below that of calcium (Ca - 401); that 
is, e.g., the radiation reflected from aluminium (Al-97:1) and 
carbon (C=12) consisted entirely of Röntgen rays. It was sub- 
sequently discovered that the limiting atomic weight varied with the 
nature of the radiation. With soft rays calcium marked the limit ; 
with very hard rays the limit seemed to go up to titanium (Ti —48:1) 
and chromium (Cr-52:1). But the energy of the reflected secondary 
variations appeared practically to be proportional to the atomic weight; 


the lecturer exhibited a curve of these energies, which agreed with 


the atomic weight curve. The one notable exception was formed by 
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Fig.3. 


nickel, which was & better radiatur than cobalt, although its atomic 
weight was lower (iron Fe = 55˙9, Ni=58'7, Co-59 0). Now nickel 
again behaved abnormally as to the penetrating power of its own 
radiation or that of a metal of approximately the same atomic 
weight; for nickel proved much less transparent to the secondary 
radiation from iron than cobalt, and the order of their atomic 
weights should, according to these anomalies, be Fe, Co, Ni, instead of 

Fe, Ni, Co. Since the atomic weight of nickel had very care- 
fully been determined from its gaseous carbonyl compound Ni (Co), 
this atomic weight could not be questioned; but we were less certain 
about cobalt. 

While the number of secondary kathode particles liberated by 
Röntgen rays depended upon the intensity lof the Röntgen raya, 
their velocity was not influenced by that intensity. The experi- 
ments were made by exposing photographic plates to the secondary 
excitation from plates placed at different distances from the 
Röntgen bulb, in some cases so far away that the exposure had 
to be continued for hours. This suggested that the Rontgen rays 
were not actually tearing the kathode particles out of the atom, 
but were only “ pulling tho trigger," and starting an atomic explo- 
sion. That the kathode particles produced by Röntgen rays acting 
on the molecules of the air, could serve as condensation nuclei for 
moisture, the lecturer proved by arranging C. T. R. Wilson's ex- 
реше ав follows (a further demonstration tollowed in the third 
арш, free air contained іп а glass tube was cooled by 
sudden expansion ; no condensation of moisture could be observed. 


——€ 
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In the tube were fixed, on opposite sides, two plate electrodes: an 
electric field was created between these electrodes, and the Röntgen 
rays were turned on at the same moment; there was a very slight 
condensation on again expanding the air. Finally the Röntgen 
rays alone were turned on; in this case quite a vapour cloud was pro. 
duced, as the kathode particles were not then driven to the electrodes, 
Prof. Thomson then explained the method and Lecher arrangement, 
by means of which Marx, as already pointed out, had found that the 
velocities of light and the Róntgen rays agreed within 5 per cent. 
and possibly more. The terminals О and P (Fig. 3) of a very smali 
Röntgen tube were charged through two wires, A B, from an induc- 
tion apparatus, the bridge wires, A A and B B, serving to produce 
syntony between the two circuits. The two terminals would alter- 
nately be charged positively and negatively. When P was the 
kathode, the rays emitted from it and impinging on O, would send 
Röntgen rays down to the plate Q placed in a high vacuum in front 
of the Faraday cylinder tube F, whose electroscope would respond 
to the secondary variation. When at the next moment O was the 
kathode, no Róntgen rays would be emitted. The length of wire 
connecting A and Q could be adjusted by the bridge piece D. If 
now Q became positively charged by its connection to P and at the 
same time negatively from O, no charge should enter the Faraday 
cylinder; if, however, Q received the same electrification from both 
sources, the electroscope charge would reach its maximum. When 
the apparatus had been adjusted for no deflection, any shifting of the 
bulb altering the lengths of O Q had to be simultaneous with an equal 
change in the length A Q (by adjusting the wire D), thus demon- 
strating that the Röntgen rays travelled along the increased air 
space in O Q with the same velocity as the Hertzian waves over the 
-additional-wire length in A Q. 

The third lecture commenced with the further demonstration, 
already alluded to, of the production of Runtgen rays acting on ar. 
A bulb into which a gold leaf electroscope was sealed, had been 
rarefied to the highest possible degree by keepin the charcoal tube 
immersed in liquid air for 24 hours. Directing Röntgen rays upon 
the bulb the electroscope became charged, and the charge was neg 
tive as it increased when a rod of rubbed sealing wax was ap 
proached. If the vacuum had not been almost perfect, the air, as 
demonstrated in the first lecture, would have carried any 
away at once; these two experiments thus supplemented one another. 

Róntgen and kathode rays had also other sources than those 
mentioned; we found them among the three well-defined radi. 
ations of radium. The a rays of radium were positively € 
particles, the 8 rays were negatively charged particles equivalent w 
kathode rays; the y-rays constituted the most penetrating A 
Róntgen rays known; only the a and 8 rays could be deflec ы 
a magnet. Asa proof of the enormous penetrating power acti y 
y-reys, the lecturer discharged a charged electroscope by appr i d 
a heavy lead tube to it, containing a little glass tube fill Mis 
radium bromide. The discharge was instantaneous, and fairy 
rapid even when the open end of the tube was closed by + 14 D 
sheet of lead. To the amusement of the audience Prof. T ш 
told the story how, during a similar lecture last year, redde | 
ments failed because nothing ар to be properly in ar 
at the end of the lecture a member of the audience € pror d 
shown him a fine tube filled with radium bromide which he 


had in his pocket during the lecture. i 
ae у кене (of Leiden) —— 
i tures and in | 

metals emitted, probably at all temperatur for the production 


theory of the 


Thomson lectured before the Institution of Electrical nari 
February, he said that corpuscles were disseminated Mm 
the interior of metals and other bodies. These corpus’ 

come into collision, and their collision would give nse eis 


ravs. It was not assumed that these corpuscles Bios des 


velocity of light, but their 11 and stopping would 
aialitative, 11 not quantitative, of the same kind as Bome а 
Lorentz had attempted to calculate, by Fourier's theorem, enabled 
be the consequence of these collisions. Fourier 8 ae M a oni 
to represent any sound or noise, no matter how disco 

bination of musical notes id тор ооа а 
how by superposing wave-lines of differen 

obtain more gines straight lines, and how current waves o able 
bined to give single pulses. Confinin himself to waveso 
wave-length, Lorentz had succeeded 1n deducing 
tions for those collisions. Part of this energy was : tal; but, tem 
way from the interior to the outer layers of the m А таат 
perature equilibrium once established, the layer Yii ad the energ? 
much energy as it absorbed, and Lorentz had calc bor wave Lenni! 
of the radiation from unit surface of a hot eer pee 
ranging from А to (A+dA), to be equal to im body, ш ірік! 
molecule of а perfect gas at the temperature 0 , 


by the coefficient 5 x This expression di е 
al; it was the same for all me 


а 


d not contain #1) 


symbol characteristic of the met 


this shadow was easily displaced 


and Mr. H. D. L 


and agreed with observation within about 15 per cent. This applied 
only to the long thermal waves as stated. But short waves, akin to 
the Röntgen rays, must also be emitted, and it was well known that 
air confined in metallic vessels always possessed some electric con- 


respeotive metals, but might merely be a consequence of Rüntgen 
radiations, which, indeed, might be very generally prevalent, and 


form the basis of ordinary light and heat. The Röntgen rays also 


Which ultra-violet ye at once produced; but they had peculiar 
effects on the human ody, and in this respect different individuals 
differed extraordinarily in sensitiveness. 


Prof. Thomson referred to the case of & hospital 
where, after the leaving of an observant attendant, who never had 


the latter was also a careful experimenter. As thedanger seemed to 
be due to the soft rays, which were mostly useless to the surgeon, 
it might be desirable to filter those rays off. 

Prof. Thomson then passed to kathode rays, showing in the first 
instance the well-known experiment of Crookes, who interposed a 
mica cross in the path of the rays within the bulb. The shadow of 
the cross on the phosphorescent glass behind was quite sharp, and 

ya magnet. That the kathode 
rays or particles carried a negative charge was demonstrated with 
the aid of the catcher ” arrangement. Two bulbs were so con- 
nected by short tube, leaving only a plug channel, that a well-do- 
fined phosphorescent spot would appear on the second bulb opposite 
the kathode. Below this spot the second bulb was drawn out, and 
this tubular portion enclosed a metal tube which had a small open- 
ing on the inside, normally not in the path of the rays. When the 
phosphorescent patch and the rays were deflected by the aid of a 
magnet, so as to enter the tube, a ball within the tube, connected to 
an electroscope outside, became negatively charged. As the catcher 
was not originally in the path of the rays, and the electroscope did 
not respond until the rays were deflected into it, it was evident that 
the phosphorescence and the negative vod s were correlated. 'The 
negative charge was further proved by the lecturer's famous experi- 
ment, in which a horizontal beam of kathode rays passes within the 


- bulbs, between two metallic plates, forming the poles of a battery 


outside. When the upper plate was made the negative pole, the 
light was deflected downward, because the beam itself carried a 
negative charge; when the upper plate was pcsitive, the beam 


was bent, by attraction towards it, upward. 


(To be continued.) 
— — — 
THE FARADAY SOCIETY. 


— — 


At a meeting held on the 19th ult. a Paper by Mr. H. Nutton 
aw on 

„The Potential of Hydrogen Liberated from Metallic Surfaces” 
was read in abstract by Mr. Nurrox. 


The Paper is chiefly concerned with the chemical reducing power 
of hydrogen when liberated from the surface of various metallic 


electrodes, and also the retarding action caused by the presence of 


small quantities of metallic salts. The metals are arranged in the 
following order: Mercury, lead, cadmium, tin, silver, bismuth, 
gold, nickel, platinum (black), the first-mentioned metal being the 
most capable of bringing about the reduction of a compound not 
readily attacked ; platinised platinum, on the other hand, possesses 
this property in the lowest degree. Zinc as a reducer behaves in a 
very irregular manner; both copper and platinum (black) show a 
remarkable activity in the reduction of aromatic aldehydes, and 
iron and aluminium are variable. It was hoped bya careful study 
of the electrode potentials that it might be possible to. differentiate 
between the purely chemical changes and those which were due to 
physical causes. К. 

The E.M.F. between the cathode and the hydrogen electrode was 
measured on the Clark Fisher “ compensating potentiometer” 
reading to уу millivolt. The current was read on a standard milli- 
voltmeter shunted to read milliamperes. The cathode solution was 
contained in a carefully-cleaned porous pot fitted with a rubber 
stopper having three outlets, the cathode being fixed in one by means 
of realing wax, and thus being easily removed. Another hole in the 
stopper contained a capillary tube connected with the hydrogen 
electrode which was arranged to be close to the metallic cathode. 
When possible the cathodes were bent in the form of a cylinder, 
and had a superficial area of 20 8q. cm. on one side. The con. 
clusions arrived at are briefly as follows: The supertension of one 
and the same metal is not a fixed quantity, being influenced by the 
physical and chemical nature of the surface. Film formations have 
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The supertension gives 
The fall of potential on 
the addition of a depolariser is only a rough guide to the nature of 
the reduction which is taking place. 


Mr. JOHN RHODIN drew attention to the effect of barometric pres- 
sure on the liberation of hydrogen on the cathode. The question of the 
potential of hydrogen had an important bearing on the dissolation velocity 
of metals, and here pressure had & very marked influence. | 

Mr. N. T. M. WILSMORE aaid that the authors had shown that the 
connection between supertension and reducing power that had been 
claimed by Nernst did not really exist. 

Mr. H. D. LAW thought that, in view of the enormous pressure of the 
hydrogen on the cathode, any change of barometric pressure was not 
likely to be of effect. He inclined to the view that many metals existed 


result of tho Paper was to show that supertension was a very variable 
quantity, and much more work remained to be done on the subject. 


Mr. N. T. M. WILsMORE, M. So » then read a Paper, written con- 
jointly with Mr. F. M. G.J ohnson, M. So., on 


a saturated solution of cadmium nitrate). 
the Paper in tabular form. | 

In order to obtain values for the single electrode potentials, the 
“standard ” electrode employed was measured directly against the 
n/10 calomel electrode, and the Р.Р. thus found was aned to calcu- 
late the E.M.F.’s tabulated in the Paper as follows :— 


F. in E-P. in Difference, 
Metal. Electrolyte. liquid NH. aqueous 
А solution. For 4/10, Forn / 100 
К |KÜUnmlO .......... А 5 + 8:20 – 0:56 
Na | NaCl п/10............ : + 2-82 — 0:19 
” NaNO, %[10.......... | + 2:82 ~ 0:21 
Ca | Ca(NO,).4H,0 2/10. +2°56 | -0038 
M Mel 100 { | + 2:54 — 0:23 
g gis "100 .......... | сє 1'49 -- 0-82 
NH, NH. NO; n/10 "озо во оо : 
Zn | Zo(N 3) 26 H,O »/100 .. +0°770 .| +065 
T „ п/10 .. +0770 | + 0-63 
Са |Cd(NO444H,0 n/100 .. + 0:420 0:71 
» 2: n/10.... 4- 0:420 0°68 
Ni | Ni(NO,).6H,O n/ll0 .. 4 0:228 0:32 
Pb |Pb(NO;, ^/100 ...... 4 0:148 0:41 
з зә AIO ........ + 0:148 0:39 
Cu |Cu(NO;,3H,0 n/100 .. — 0:329 0:80 
m "я п[10 . – 0:329 0:68 
T 5 п/1 — 0:829 
Hg | Hel. п/100 .......... -0:750 0:93 
РА We U N -0:750 0:90 
Ag | AgIm/100............ -0°771 0:99 
1 „_т{10............ -0771 0°93 
” AgNO; n/100 ........ —0•771 0:89 
” | ” п/1 er оо — 0:771 0:86 


———— ———— — ———.— 


For comparison, the corresponding ! electrolytic potentials for 
aqueous solutions are added in the tables. Owing to lack of con- 
ductivity data, however, it was not possible to reduce the electrode 
potentials in ammonia to electrolytic potentials referred to unit 
The research is thus, in a sense, incomplete. 


Mr. Jonn G. A. Внор, F. I. C., then read a Paper entitled 
“The Impedance of Solutes in Solvents as manifested by 
Osmotic Pressure." 

The author's object is to substitute for the theory of Van't Hoff, 
the main objection to which, in his opinion, is the direction of 
pressure, a theory which regards the solvent—and not the solute— 
as the source of the energy manifested in osmotic кош кк 
ments. The presence ofa solute in а solvent diminshes the Ed 
energy ofthe latter; there is, therefore, a flow of energy across nh 
eemi-permeable membrane from the solvent to the solution inside 
the membrane. The“ osmotic pressure is thus a potential Prial 
sure, made actual by the transformation of the excessive potentia 
energy of the solvent on the one side of the e e mem- 
brane, by absorption of exterior heat energy. En 0 perd 
quired is a function of the alteration of the volume of the solu s 
on the other side of the membrane, and accurate and speedy 
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methods of mensuration must involve the keeping of this volume ав 
nearly constant as possible. 

To турап the action of semi-permeable membranes, the author 
imagines these—and colloids generally—to be composed of radial 
filaments, emanating from a common centre. The structure is 
coarse compared with that of the solvent, but the cilia impede the 
motion of the molecules of the latter. In an osmotic experiment 
the stronger bombardment on the solvent side polarises the fila- 
ments into cones, and a kind of Bunsen valve is thus produced. 

Dr. T. M. LOWRY said the “sieve” theory of the membrane, which 
the author seems to advocate, was now generally abandoned, the view 
hat the action was one of selective solubility being substituted. 


Dr. T. SLATER PRICE communicated part II. of a Paper entitled 


“The Electrolytic Deposition of Zinc, using Rotating 
Electrodes.” 

The effect of the addition of various electrolytes on the electrolytic 
deposition of zinc, using & rotating cathode and the apparatus 
described in the previous Paper, has been investigated. In all the 
experiments the cathode was silvercd before the zinc was deposited. 
Excellent results were obtained, using 2 grammes of sodium sulphate 
and 1 gramme of sodium acetate for each 6 of crystallised zinc 
sulphate, the addition of free acetic acid being unnecessary. The 
number of revolutions per minute of the cathode was 600-700, 
and the time of deposition was 14 minutes. Satisfactory, but 
slightly high, results were also obtained when the following elec- 
trolytes were used: (1) 2-5 с.е. concentrated ammonia, (2) 4 grammes 
caustic soda, (8) 8 grammes sodium acetate. The amount of zinc sul- 
phate determination was 1 gramme, and the solutions 
were electrolysed in the cold; if they were heated to boiling-point 
before the electrolysis was commenced tho roeulte were unsatisfac- 
tory. Neither ammonium acetate nor sodium sulphate is a satis- 
factory electrolyte. 

Unless the cathode was coated with either silver or copper before 
the zinc was deposited, high results were obtained, and it was diffi- 
cult to get all the zinc out of the solution. When a rotating cathode 
is used the zinc does not alloy with the platinum if deposited 
directly on to it. (Cf. Medway, Amer. Journ. Sci. (4), 1904, 18, 56.) 

The modification of Kollock and Smith’s method (rotating anode 
and mercury cathode), which was suggested in the first Paper, has 
not been found to be as satisfactory as at first trial it seemed to be. 
Considerable experience and very careful manipulation are required 
before good results can be obtained. 

A thorough examination of Kollock and Smith’s own method has 
shown it to give low results for zinc, both zinc and morcury being 
lost in the washing to which the amalgam is subjected ; a little zinc 
dissolves as hydrate in the wash-water, and some mercury is either 
mechanically carried away or else chemically dissolved. 


EXPERIMENTS ON RESONANCE IN WIRELESS 
TELEGRAPH CIRCUITS.* 


BY G. W. PIERCE, 


The problem undertaken is the measurement of the wave-length 
of each of two condenser circuits when independent, and the 
measurement of the resultant wave-lengths when the two circuits 
are connected together after the manner of the electromagnetically 
coupled and the direct-coupled sending stations of wireless tele- 
graphy. The problem has already received ample theoretical treat- 
ment, 80 the present experiments constitute a test of the applicability 
of the theory. The wave-lengths worked with were within the 
range ordinarily used in wire'ess telegraphy (200 to 2,000 metres). 

The electromagnetically coupled apparatus consisted of two coils, 
primary and secondary, of loose turns insulated from one another, 

ut inductively connected, and each coil was in series with a jar 
condenser and spark-gap. The direct-coupled system comprised one 
coil only, but different parts of the coil were in circuit with two jar 
condensers and spark-gaps. A step-up transformer was, in either 
of these two systems, used to produce sparks in the primary, and 
the number of turns included in the circuits could be varied. 

The wave-measuring apparatus consisted of a coil of known in- 
duetance in series with a condenser made up of two sets of semi- 
circular plates, one of which may be rotated relatively to the other 
to vary the capacity. The rotation is recorded by a pointer опа 
: circular calibrated scale. The inductance is divided into two parts, 

only one of which is used when comparatively short wave-lengths 
are being measured ; and, in any case, the wave meter is use by 
arranging its inductance so that it possesses mutual inductance 
With Ше circuit whose wave-length is icing measured. Instead of 
using @ vacuum tube as a detector of resonance between the wave 
meter and the measured circuit, a delicate instrument on the 


dynamometer principle is used. This instrument is kept in series 
with the wave-meter circuit. 


* Abstracted from the Ph ysical Review, March, 1907. Е 


The wave meter was calibrated by preliminary experiments on , 
glass-plate condenser in series with a variable inductance арі 
spark-gap. 'The sparks across this gap could be photographed with 
the aid of a revolving mirror, after the manner of Feddersen's 
original experiment. The speed of revolution of the mirror was 
kept constant by the aid of a stroboscope operated by a tuning fork 
ofknown period. The wave meter was placed at about 30 cm. from 
the oscillation circuit, and adjusted to resonance with it, after the 
spark photograph had determined the wave-length in the oscillation 
circuit. Thus a number of points connecting degrees on the wave. 
meter scale with absolute wave-lengths were obtained to forms 
calibration curve. The accuracy claimed for the calibration is about 
1 per cent. Short wave-lengths could not be negotiated in the 
above manner, but the calibration of these was effected by a method 
of partitioning the condenser. 

The capacities of the condensers used in the main experiments 
were determined by the wave-lengths they gave as measured by the 
calibrated wave meter. The inductances were measured by Rayleigh 
bridge method. The electromagnetically-coupled system was firs 
examined. Here the primary capacity was kept at 000492 mid. 
and the inductance varied from 0:332 to 15:85 x10-^henry. The 
secondary capacity was kept at 0:00482 mfd., and the inductance 
kept, for one series of experiments, at 6°60 х 10-? henry, for another 
series at 3°58 x 10-5 henry, and for a third series was varied through 
such values as made the secondary wave length the same as the 
primary. The tabulated experimental results of the measurements 
of the twin wave-lengths of the coupled system show, when com. 
pared with the wave-lengths calculated from the well-known formule, 
a very striking corroboration of these formule, and show, further, 
that the values of the coefficient of coupling required in thee 
formule are given accurately enough by measurement of the el! 
and mutual inductance with the comparatively slow frequencies 
(500 to 1,200 per second) used with an ordinary induction bridge. 
A very similar series of experiments on the direct coupling were 
next carried out by the author. As the same range of wave length 
was worked over in these as in the former experiments, it is sufi: 
cient to say that the results were in this case again a complete 
vindication of the accepted theory of the resonance transformer. 


ELECTRICALLY-DRIVEN WINDING GEAR AND THE 
SUPPLY OF POWER TO MINES." 
BY A. H. PREECE. 


The operating of mine winding-gears by electricity has up to the 
present time been little developed in Great Britain, but many 
of considerable size are now in regular use in other countries. The 
supply of electricity in bulk in mining districts is also now : 
actively developed in various parts of the world, and when 8 € i 
supply of energy is available, the use of electricity for heavy wor 
in mines will undoubtedly increase. еті 

Tho author discusses the questions relating to winding m : 
first portion of the Paper, and in the second portion he refers 
various points relating to the cost of clectric power in mines. n 
advantages of electricity over steam for winding p © 
referred to, and attention is drawn to the usc of electrically- pee 
winding gear for deep shafts and for two-stage winding. i is 
turning moment of electric motors should reduce the wear sim 
upon the winding rope and present advantages over the sy 
now in use. | РИА are of 

The losses through friction at starting with winding e Uu 
great importance, as a winding gear is stopped and s Apr pes 
times as often as 70 times per hour. Hence a metho i ae 
which is enabled to start with little friction loss is certain P 
economical, when compared with steam engines. . — bat if i 

Two-stage winding is no doubt open to many Vos the us 
is to be carried out successfully, there is little doubt tha avoiding 
of electricity would overcome one of the chief objections "i SE 
the installation of boilers half-way down the. shaft. 1 bii i 
electrical winding may improve the working with ropes noruially 
will be possible, by using & factor of safety of 6, Eois and thu 
wind materials from a depth of 6,000 1 in a single wind, 
obviate the necessity for two-stage winding. . , with 

The Koepe pulley has been largely adopted in AA and 
electrically-driven winding gears together with W ation. The 
the working of such pulleys appears to give every ns ds n may 20 
work put into heavy cylindrical drums during acce pm eration is 
doubt be recovered during retardation, but if rapid ир eat wit 
required, the maximum horse-power is necessarily v es Lir power 
cylindrical drums and is considerably in excess of then 
required at full speed. titu- 

Attention is dris to the Papers by Mr. Behr ink EM 1 
tion of Mining and Metallurgy and Prof. Habets be a 1 
T HS e ат iv 


* Abstract of à Paper read before the Institution of 
March 26th. 
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tion of Mechanical Engineers, and to the necessity for studying all 
the mechanical problems when determining the system to be adopted 
ш any particular mine. 

The types of motors which have proved suitable for winding are 
separately-excited continuous-current motors and asynchronous 
three-phase motors. In the case of continuous-current motors the 
difficulty with starting has been met in some cases by using the 
Ward-Leonard system of control. A storage battery has also been 
tried. With three-phaso motors a liquid resistance in the rotor 
circuit has been adopted with satisfactory results. The author 
points out that the driving of winding gears by electricity is not 
entirely similar to electric-traction problems. There are many new 
features which require careful consideration. It is essential to 
study the inertia of suspended loads, the momentum of the winding 
gears, the static and dynamic stresses on the ropes, the friction of 
the shaft, as well as the acceleration and retardation. 

The great variation in power taken by electrically-driven winding 
gears causes undesirable fluctuations in the circuit supplying the 
gear from the power house, and consequently it is necessary to intro- 
duce some method of reducing the effect. The possibility of using 
storage batteries is discussed, and the advantages of the flywheel 
system is gone into in detail. This latter system involves the use 
of a heavy flywheel, whose momentum is utilised to give out energy 
when & heavy load is required, and to take up energy when the load 
is light. The system has been developed by Mr. Ilgner, of the 
Siemens-Schukert Works. Other systems are referred to, and the 
use of the Ward-Leonard method of connecting a special generator 
with the winding-motor in series is discussed. 

Figures are given as to the efficiency with the flywheel motor- 
generators. There is loss due to air-friction and windage, and in the 
case of a 40ton flywheel with a motor of 240 kw. and a generator 


capable of dealing with about 600 kw. maxim am, this constant loss 


was about 17 kw. 

. The amount of energy available for storage in the flywheel 
should depend upon the period of retardation and the period of 
decking, when no enorgy is required to be supplied to the winding 
gear from the generator. If the period of retardation and decking 
is short, it is not necessary to instal a very heavy flywheel, but in 
order to keep the load in the main supply circuit fairly constant, the 
additional energy available for acceleration would have to be re- 
stricted to the amount stored in the flywheel. 

The supply of power in mining districts by bulk companies is 
attracting considerable attention at the present time. To the 
mine owners it is purely a question whether they can erect elec- 
trical plant and produce electricity themselves at a lower rate than 
at the prices at which the bulk company are prepared to supply 
them. The author gives approximate figures as to the capital costs 
of plants driven by gas and steam engines, and the running costs. 
He calls attention to the increased use of gas engines and of their 
advantages where coke-oven gas or blast-furnace gas is available. 
The cost of producing electricity depends upon the load factor, and 
the cost should be divided into the following three items: (a) 
Interest on capital and depreciation ; (b) fuel; (c) wages and repairs. 

Interest and depreciation is one of the largest items, and in the 
ease of mining companies, as the life of & mine is limited, the 
interest should be high, and the author shows the effect of an allow- 
ance of 10 per cent. on the capital cost upon the price per unit with 
various load factors. The cost of coal and wages depends not only 
upon the load factor, but also upon the local prices, and short tables 
are given to show the effect upon the cost per unit of different prices 
of coal and different costs of labour. 

It is sbown that for a mine having a demand not exceeding 
2,500 kw., and with coal at 6s. per ton, the cost per unit with a 
load factor of 20 per cent. is about O 64d., while with a load factor 
of 50 per cent. it is 0:814. The margin with a 20 per cent. load 
factor below the price chargeable by a bulk company would prob. 
ably be so small that it would be better policy to purchase current 
from them. In the case of the higher load factor it is doubtful 
whether a power company could compete with a local generating 
station. 

The author adds in the appendices descriptions of electrically- 
driven winding gears with continuous-current motors and with 
alternating-current motors, and also some details of a test recently 
carried out in Germany. 


Guard Rail for New York Subway.—Mr. W. T. Lawrence, 
in the Electric Railway Review, suggests a new method of mini- 
mising the disastrous effects of derailment on curves in the 
New York subway. It consists of a metal band running along 
and attached to the supporting columns at about the height of 
the car windows, and rollers or wheels placed ou tho side of 
the car above the windows, which would engage with the band 


or rail in case of derailment, and prevent the car from striking | 


the post and becoming seriously damaged. 


THE KUHLO SYSTEM OF WIRING WITH 
SHEATHED CONDUCTORS.* 


BY M. BISKE. 


The system of wiring in conduits may be divided into two classes : 
(1) those in which the tubes are made of an insulating material, 
and (2) those in which they are made of metal. These two systems 
differ greatly ; while in the first the wires are wholly protected by 
an insulating covering, in the second this insulation is considered a 
fault. In practice, the wires must be doubly protected— against 
damp and against mechanical injury. The erection must be easy, 
rapid and very simple. It must be possible to contro] and test the 
system without difficulty and there must be no danger of fire. 

Tubes of insulating material do not fulfil the first and principal 
desideratum of protection against mechanical injury and do not 
resist the continuous action of damp, and they cannot be placed 
under plaster. These tubes are also made with a metallic covering 
which is, however, not of sufficient thickness to resist blows, damp 
or chemical action. Water of condensation forms on the interior 
of the tubes, and in time attacks the insulation of the wires and 
tube. There is a fire risk when the insulation breaks down, and 
although the current which flows is not sufficiently large to cause 
a short-circuit, & great deal of heat is generated and an arc may be 
formed. The erection is also far from simple owing to the necessity 
of using bends, curves, angles, elbows, &c., and a set of special tools. 
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It is evident that the uninsulated tube, on account of the greater 
thickness of metal, is superior to the above system, and the absence 
of interior insulation is a great advantage, if only good quality insu- 
lated wire is used. Modern practice requires that metallic tubes 
shall be carthed. This cannot be done with ordinary insulated tubes, 
as the metal covering is too thin, and, owing to their construction, 
good contact cannot be made at the joints. In an earthed metal 
tube a fault causes the wire to make contact with the metallic cover- 
ing, and a short-circuit takes place. Short-circuits are, therefore, 
more frequent than with the insulated tubes, but there is no fear of 
heating or of the formation of an arc. | 

It follows that the best tube system is that which resists mecha- 
nical and chemical action, which prevents the formation of water of 
condensation, which allows a good earth connection to be made and 
which ensures easy and unobtrusive erection. 

These conditions are fulfilled by the use of the Kuhlo system of 


sheathed conductors. 


Ко. 3. 


Figs. 1 and 2 represent the sheathed conductor in transverse and 
longitudinal section: a is the copper core, b the insulation and c the 
sheath. The characteristic of this sheathed wire is that there is no 
empty space between the insulation and the sheath. It is thus 
similar to lead-covered and to armoured cables. The first of these 
has been a disappointment, the second cannot be used for interior 
work owingto the difficulty of handling it, while the sheathed con- 
ductor is excellent for this purpose. The sheath is made of copper, 
brass or iron, and is quite flexible. The system can be applied to 
all sizes of conductors used in interior work. To enable the con- 
ductor to be used as an earthed conductor the resistance of the sheath 
is in proportion to that of the inner conductor. The insulation 1s 
in accordance with the rules of the Verband Deutscher Elektrotech- 
niker for vulcanised rubber insulation. 

It is admitted that the neutral wire in installations with a voltage 
up to 500 volts should be earthed. This must be done in such a 
way that there is no appreciable potential above earth and no danger 
of shock in case of contact. The new method of earthing the 
neutral conductor has completely modified the technique of the 
installation problem. It is no longer question of insulating the 
conductors from earth but of insulating them from one another. 


Е ааа : 
* Abstracted from the Bulletin of the Association des Ingénieurs 
Electriciens (Liège). 
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plaster, the conductor is placed in it, after being painted in oils and 


Under these conditions tubes of insulating material have no 
longer a raison d'étre. They were evolved at & time when earthing 
was not general, and the insulating material was only required to 
insulate the conductors from earth. This was fulfilled by the in- 
sulated tube and this was the reason why, in the first place, no 
metal was used. Modifications, of which the most important was 
the metal sheath, were only made to adapt it to other demands, 
such as strength, security from fire, ease of erection, &c. A step 
forward was the proposal to use the metal tube as an earthed con- 
ductor. Good insulation of the inner conductor has been obtained 
by the use of better quality material and by measures taken against 


that great enemy of insulation, water of condensation, by the use of 


a slit permitting the water to flow away (Peschel’s system). The 
Kuhlo system is another solution. 

The erection of the sheathed wire is distinguished from other 
conduit methods in that there is no “ drawing in.“ The wireman 
only touches the conductor to make joints and connections. Con- 
tequently this system is very safe, for the possibility of the insula- 


Fto. 5. | А Ба 6. 
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tion being damaged through drawing in is completely avoided. 
Another advantage is that the conductor is flexible. Elbows, bends, 
Ko., are no longer Pii The wire can be bent in any direc- 
tion, and can be made to follow all mouldings, corners, &. Erec- 
tion is thus facilitated, and can be effected more rapidly than with 
any tube eystem. 

In the actual erection, the junction boxes, switches, &c., are first 
fixed in their respective places, the wire is then cut to length and 
put up in its place. The work can be buried or placed on the sur- 
face with equal ease. When the work is buried, the boxes, sunk 
about 1 cm. in the plaster are fixed by a steel pin. Àspecially-shaped 
tool ofthe same diameter as the exterior of the box is used to make 
the hole. There is no need to cut the bricks. The boxes (Figs. 3 
and 4) are made in two halves united by a screw. The advantage 
of this arrangement is that the ends of the sheathed conductors need 
not be drawn into the mouth of the box, but are simply placed 


screws, XD. tighten down on the sheath, thus ensuring good 

кздар нны = pee is a round porcelain base, carrying copper 
› ; onnection in the usual m . Easily- 

brass inspection covers are fitted. кыш tor ee RUE 


The wires are fixed to the walls b i 
2 y saddle pie 
run on the ceiling can either be fixed direct] 
ә . t 
distance of 2in. by the special su d shown in Fig. 5. Mo dr 


saws kept apart at a distan 
ness of the wire b ce equal to the thick. 


Fi. 9. 


the disfiguring effect, 
hen the groove is made it is coated in damp places with pine 


the groove is filled in. The boxes are buried so that the covers 
alone are above the surface. 

After the connections have 
been made and tested the box is 
filled with insulating compound, 
so that damp cannot get into it 
cr to the conductors. The coup- 
lings and junction boxes used 
are shown in Figs. 7 and 8. 
Where wires pass through a 
wall, boxes with а central hole into which 
a pipe is fitted are used. A screw is 
provided to tighten the sheathed con. 
ductor. 

The switches, brackets, &c., can either 
be mounted on boxes or buried in the wall. 
For this purpose a slotted fitting, as shown 
in Fig. 9, is fixed on the top of the box. 
For pendants the box shown in Fig. 10 is 
used. These boxes have a short ength 
of watertight flexible tube, with a coupling 
into which is introduced and fixed the 
sheathed conductor, cut to a convenient 
length. The flexible connection allows 
the pendant to move, and avoids break. 
ing. At the lower end is a screwed 
coup ne to which a lamp-holder can be 
fixed. 

In conclusion, attention is drawn to 
the practice of earthing and the advan- 
tages of the sheathed conductor from this - 
point of view. In the construction of 
all the accessory material this idea has 
been kept in view, and the boxes are 
made with a tightening screw to ensure 
good contact. The whole system is ar- 
ranged in such a way that lack of care 
on the wireman’s part can have no harm- 
ful effect, as all contacts and joints are 
screwed. 

This system is equally applicable when one conductor is not 
earthed. The single-core sheathed conductor has only to be 
replaced by one with two cores. 


CORRESPONDENCE. 


MEASUREMENT OF ENERGY IN WIRELESS 
TELEGRAPHY, 
. TO THE EDITOR OF THE ELECTRICIAN. 


Sin: Mr. G. W. Pickard writes, in his articlo “The Measure- 
ments of Received Energy at Wireless Stations” (The Ele- 
triciun, January 11tb, p. 494), that hitherto no instruments have 
had the sensitiveness required for the longer ranges over which 
wireless communication is now commerciall y accomplished. 
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Mr. С. W. Pickard is right about Fessenden's barretter. 1 
have now made some modifications which have increased A 
sensitiveness 1,000 times. The accompanying curve was 0% 
tained with a 2u barretter (not platinum, but gold) s 
pointer-galvanometer by R. W. Paul (1°=1 х 10. A.). The 
Fig. 4 on p. 496 of the same issue of The Electrician id 
also a Paul single-pivot microammeter. Of course, ар lying 
instead of a microammeter a sensitive Einthoven's galvano; 
meter (non-mirror instrument), the sensitiveness is nos 

about 100 times, which is sufficient for wireless teers 
According to Duddell, current received expressed in R. M. 
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microamperes X distance in miles is constant (about 160 х 30 

= 4,800). Supermarine telegraphy requires 1 to 2 micro- 

amperes, a current which is too small to be measured easily as 

yet.—Youra, &c., BELA GATI. 
Budapest, March 11. 


CENTRAL STATION SUPPLY ECONOMICS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: Will you kindly afford me space to thank the various 
contributors to the discussion on the above Paper and to say 
that those who do not find any reply to their communications 
in the current issues of the electrical journals will find my full 
reply in the Journal of the Institution, provided that space can 
be there found for it ? 

Should this be found impracticable, owing to the numerous 
points raised by speakers, and consequent length of my reply, 
I shall hope, with your consent, to communicate my replies to 
your journal and, possibly, to others. 

Contributors will kindly bear in mind that my partial reply, 
as communicated to the press, has already undergone one stage 
of excision ; and in some cases—especially that of Mr. Bowden 
! feel that, justice has not been done to the contributor, and 
in some to myself.—Yours, &c., A. M. TAYLOR. 

Birmingham, April 1. : 


“SINGLE PHASE COMMUTATOR MOTORS.” 
TO THE EDITOR OF THE ELECTRICIAN. 

Bin: The review of the English translation of my book, 
* Single-phase Commutator Motors," which appeared in your 
issue of the 8th inst., is in strange contradiction to the favour- 
able review which you accorded to the German original in 
The Electrician of Aug. 4, 1905, p. 637. The fallacy of the 
statements contained in your iater review will be apparent to 
those acquainted with the subject, but as the mis-statements 
are likely to produce an unfavourable impression of my book 
in the minds of the wide circle of general readers and students 
on the subject, I must request you to allow me to make the 
following remarks. 

In about half the strictures your reviewer follows the ex- 
traordinary course of citing some of my general statements, 
and then criticising them with the very arguments used in the 
S in discussing the limitations and exceptions to the general 
rule. 

1. His first complaint is that some 70 per cent. of my book 
is taken up by the “sparking theory " of direct-current aud 
alternating-current commutator motors, a theory which, in his 
opinion, does not appeal to those whose business it is to build 
such machines. Whilet I consider in detail three component 
E.M.F.s as bearing on the sparking of single-phase commuta- 
tors, the reviewer proposes to calculate the reactance voltage 
alone and to depend upon the tests whether the motor will 
spark or not (which, no doubt, it will do). 

This proposition will appear very extraordinary to any one 
acquainted with the design of single-phase motors. A long 
time before the book was written, Winter, Eichberg, Latour 
and many others had shown conclusively that in single-phase 
commutator motors the E.M.F. originating from the exciter 
flux and the voltage originating from the cutting of the trans- 
former flux played the most important part in ike sparking of 
those motors. However, I was one of the first to show that in 
addition to the two above-mentioaed E.M.F.s the reactance 
voltage had also to be considered. 

Is it not very astonishing to be criticised for not exclusively 
using a factor, the importance of which I was one of the first 
to have shown, and for using two factors that are generally 
known as absolutely indispensable in considering the sparking 
of single-phase commutator motors? Is it really absolutely 
unknown to your reviewer that, for instance, at starting the 
reactance voltage is zero, whilst the voltago which produces 
sparking may be very high indeed ? 


Apparently, the only reason why he objects to my sparking. 


theory is that the three E.M.F.s have different wave shapes. 
With the same reasoning, one might reject the larger part of 
all books on alternating-current phenomena and machines. 
Moreover, this difference in wave shape has not been silently 


with the help of carbon brushes. 


passed over in the book (as one might think in reading the 
review), but is alluded to on pp. 39 and 40, besides being 
shown by the oscillograms in the Appendix, as mentioned by 
the reviewer. Under certain conditions the E.M.F. curves 
differ greatly from sine curves, but for large motors the dif- 
ference is small. 

2. The reviewer misreprents my statements in saying in one 
of his later passages :— — 

“lt is, for instance, not generally true to say that nearly 
every dynamo machine (excepting slow-speed or low-voltage 
motors of small output) can be cheapened by permitting a 
higher reactance voltage,” and, he continues, “ low-pressure 
machines are notable exceptions.” This passage reads as if I 
had excepted low-voltage motors of small output from the general 
rule, while I should have excepted all low-pressure machines. 
But I have said nothing of the kind. What І did say (p. 14) 
was: There is one exception —namely, motors having a low- 
speed or a low-voltage compared with the. output, such as, say, a 
100 kw. dynamo for 110 volts and 70 revs. per min." 

I leave it to the reader to judge about the character of such 
& criticism. | | 

3. A further misrepresentation occurs later on, where һе 
says “that he cannot accept my statement in the last para - 
graph on p. 35 (where it is stated that commutation is 
always improved by increasing the number of segments) as far 
as all larger machines with but one turn per segment are con- 
cerned.” In the very каше paragraph special mention is 
made of this exception (perhaps this was the very source of 
information for the reviewer). 

4. Again, your reviewer says, The general conclusions 
arrived at (p. 32) that the sparking voltage per brush increases 
with the number of segments covered by the brush cannot be 
accepted.” It is very easy for your reviewer to criticise my 
general statement, if he sees (but not mentions) that more 
than four pages are devoted to the discussion of this statement 
and to the various exceptions. At the time of publication the 
various conclusions of this chapter were, I believe, entirely 
new, but they have since then been entirely confirmed by a 
large number of tests carried out by Mr. Ussing and myself 
at the works of the Alioth Co., Basle. ` | 

5. The reviewer ridicules my opinion (he calla it statement) 
that eventually even turbo-generators may be run satisfactorily 
I simply said “it is quite 
possible that further advance will be made in this direction 
(namely, improving carbon brushes) and that eventually even 
turbo-generators may be run satisfactorily by this means alone." 

6. Before giving detailed calculations of a series motor, re- 
pulsion motor and Winter-Eichberg-Latour. motor, I. write : 
© All questions concerning commutation will be fully dealt with 
and the temperature rise will bechecked roughly." From this 
your reviewer draws the erroneous conclusion that “in the 
calculations the heating has been for the most part 
entirely neglected." Compare with this the corresponding 
passago in the former review in The Electrician : 

ii The second part is particularly interesting, as here compara- 
tivo designs of the three types of alternating-current commu- 
tator motors are givon. With the exception of the figures 
obtained for the efficiency, which seems slightly pessimistic 
when compared with results obtained from similar motors, the 
author's designs are probably representative of the latest 
practice.” | 

On two occasions your reviewer does not find any arguments , 
in my book against a statement, and then he merely doubts. 
He doubts, for instance, the application of the Behn-Eschen- 
burg leakage formula to series motors and the statements on 
pp. 98 and 100, but does not give any reasons. 

Ican very well understand a reviewer that shows all the 
faults of a book without mentioning the original work in it, 
but I must confess I cannot understand a reviewer that tries 
his very beat to discredit a book by the extraordinary method 
of bringing under his own name arguments in criticising cer- 
tain subjects, without mentioning that he took these same 
arguments from the book he criticised.— Yours, &c., 

le, March 25. FRANELIN PUNGA. 


[We think it is generally а mistake for an author. to dispute 
a review, The opinions expressed in our reviews are honest 
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His HONOUR suggested that laintiff, an engineer, must h 
the risk he was taking when he Sut his hand shen н 

Mr. LAWRANCE said if there was contributory negligence that was a 
good defence, but in that case the man had no alternative but to do some 
thing. The machine had to be kept going, or the supply of electricity to 
the town would be stopped. He did what he, as an engineer, thought 
would be best for the Corporation. 

The defence was that plaintiff was not a workman, but a fully qualified 
N His work was mainly superintending, with occasional шаппа! 
abour. 

After hearing the evidence, his HONOUR held that plaintiff voluntarily 
&ccepted the risk which resulted in the accident, and judgment was 
entered for the Corporation. ` 


opinions, and when they are adverse we do not expect an 
author to agree with them. The following letter will show 
that Mr. Punga is certainly mistaken in his views.--Ep. E.] 


TO THE EDITOR OF THE ELECTRICIAN. 

Sır: It is natural enough that an author whose work has 
been unfavourably criticised should wieh to say something in 
reply, but it is surely out of order for him to bring forward 
against the reviewer such wild and absurd accusations of 
deliberate unfairness and misrepresentation as Mr. Punga 
has done above. Apart from any other consideration, in 
the absence of any possible motive on the part of the re- 
viewer (who bad barely heard of Mr. Punga when the review 
was written), such accusations carry their own refutation, 
while with regard to matters of opinion on technical points, 
these can safely be left to the expert readers of the book in 
question, But while I do not intend to enter into any discus- 
sion whatever with Mr. Punga as to-the correctness or other- 
wise of his views, and in respect to the merits of his book, I 
will tell him the circumstances under which the review in 
question appeared. 

The book came into my hands about the middle of last 
year, and at an early stage it was clear to me that a great deal 
could be said against Mr. Punga's methods of treatment and 
against the arguments set forth. So much was this the case, 
in fact, that I thought it only right to obtain another opinion 
before publishing a review. 'The book was accordingly sent to 
a gentleman who Eus his life in designing A.C. motors for 
one of the largest British firms, who went through it carefully 
and eventually returned it with comments fully justifying the 
views set forth in the published review. But on account of 
the unfavourable nature of the same I kept the matter back 
for months in the hope that it would be forgotten, and it was 
not until the Editor had bronght posue to bear that the 
review appeared, after an interval of some nine months. Mr. 
Punga, in fact, had every consideration and more than fair 
treatment, and his complaints and objectionable observations 
are wholly unjustified. 

It is, however, possible that I have overlooked the fact in 
some cases that Mr. Punga's erroneous statements on certain 
pages have been amended, modified or partly explained away 
later on, but if this is so, it is due to the many ambiguities 
and contradictions that are to be found in the book, which 
constitute not the least of its defects. 

That the reviews of the German and English editious differ 

[ have not verified this statement) does not necessurily justify 

r. Punga's complaints. The recent prolonged discussions | 
in the technical Press relating to points in the theory of a 
given single-phase motor well show how easy it is for two 
experts to have totally different and perfectly bona fide views 
on such purely technical matters as those in question.— 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. — 


A chief assistant is wanted for the electrical department of Messrs 
Vickers, Sons & Maxim (Ltd.), River Don Works, Sheffield; must 
have had thorough training and experience in electrical and 
mechanical design of d.c. and a.c. machinery of large size and have 
held a leading position in similar works. See an advertisement. 


Salford Education committee require, in September, an assistant 
in the electrical engineering department of the Royal Technical 
Institute, Salford. Commencing salary £150 per annum. Forms 
from the director of education, Mr. Ogilvie Duthie, Education 
Offices, Chapel-street, Salford, to be returned by April 22. Sse an 
advertisement. ` 

A managing engineer is required at the continuous current gene- 
rating station of a supply company near London. See an adver- 
tisement. 

A man is wanted to run electric plant, tube well pump, &e., on an 
estate. Wages about 26s. and cottage. See an advertisement. 

Barking Council require a general clerk and canvasser for ther 
electric lighting and light railways departinents. Salary £100. 
Applications to the Clerk by April 16. 

Torquay Corporation require a switchboard attendant (h. t. a. e. 
and tramways). Wagos 25s. per week. Applications to borough 
electrical engineer by April 8. 

A mechanician (to take charge of electrical plant), a lecture 
assistant (with some knowledge of physics and chemistry) and a 
generallaboratory assistant are required at the Muspratt Labors- 
tory, Liverpool University. Particulars from Registrar. 


— _—_————= —— . — — — — 


Mr. R. Caldbeck has been appointed distribution ЛЕ ЗИЛ 
Dover, in place of Mr. Monck, at £80, rising by increments of £1 
to £120 per annum. 


Argentina.—The San Vincente and Cordoba Tramway Cos. 
have submitted & protest against the concession for electric ri] 
ways giving Mr. Stewart powers to run over the companies lines. 
The Cordoba Co. propose to convert thoir lines to electric spin 
The Mayor of Buenos Ayres (Mr. Alvear) intends to carry n 
scheme for underground tramways drawn up by Engineer Morales | 


Yours, &c., THE REVIEWER. chief of the Public Works department. — 
March 29. Bahia Blanca & North-Western Railway Co. have received ri 
—— —2 the Government permission to use in the electric lighting o 
LEGAL INTELLIG Blanca electrical machinery and materials which they have impo 
ELLIGENCE. duty free. | 
ы Сы Aston.— The Electricity committee have decided to give а supply 


of electricity in Erdington on the high-tension three-phase system. 
The cost of the scheme is estimated at £14,019. 
dard“ states that 


Australasia.— The Australian Mining Stan ; 
the N.S.W. Government has paid £280,872 for the adeno 
tramways, and that the Tramway Trust, composed 0 145 sit 
tatives of the municipalities concerned, require an electrica cr 
(at a salary not exceeding £1,250 per annum) to prepare ес d to 
tions, &c., for the 5 of the lines to electric traction 
manage the undertaking when in operation. 
A на ы жа оі for the construction by Шш eui 
Lighting & Traction Co. of Australia of a system of e S signed 
ways in Geelong (Victoria) and adjacent districts has 
by Geelong, Newtown and Chilwell Corporations. cstor, re- 
Only 651 ratepayers, out of a total of 8,743 on the di nasi y 
corded votes at the recent poll on the question of a. p 7 
Wellington (N.Z.) Council of the undertaking of the ay 1 
Electric Lighting Synd. for £160,000. The votes were 
238 against the proposal. . ‚а! ев 
The sub-committee appointed by the conference of municipais 
interested in the projected electric tramway between n of Noyes 
Kilda (Victoria) has reported in favour of the adoptio бепе 
Bros.’ estimate for sleeper construction at £72,670, in pre 


Davis v. Exeter Corporation. 


At Exeter County Court recently plaintiff cought to recover from 
Exeter Corporation £200 compensation for injuries received at the Cor- 
poration’s electricity works. 

Mr. LAWRANCE (for резво said the claim was under ће Em- 
ployers’ Liability Act for damages by reason of injuries sustained owing 
toa defect in the condition of the plant at the Corporation electricity 
works. Plaintiff was on the engineering staff, and on Oct. 10 last sus- 
tained an accident by which he lost the index finger of the right hand. 
Three Worthington pumps were used at the works. The accident was 
due to the piston or plunger of one of the pumps. Owing to the compli- 
cated construction of the machine and the necessity of keeping the air out 
of the chamber there was a duty cast upon anyone working it to see that 
it was absolutely free from grit, or to see if there was the slightest groove 
In it, because if such a groove existed it would convey air into the water 
chamber and have a detrimental effect. In consequence of plaintiff 
touching the plunger when he saw what he thought was a groove, he 
met with the accident. The piston in its ordinary working moved slowly 
to and fro. Plaintiff put his hand on the plunger, when, without warnin 1 
its motion was suddenly accelerated, and it vibrated to and fro rapidly 
Wx or seven times. Plaintiff's hand was drawn in and injured. There 
oe : а duty upon the Corporation to fence, and failure to fence 


^ 
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concrete construction at £56,280. The sub-committee consider 
Noyes Bros.’ estimate of the annual revenue (£14,120) & reason- 
able figure, but express doubt whether the allowance of 22 per cent. 
for renewals and 5} per cent. for interest and sinking fund will be 
adequate. The committee state that the necessity of some means 
of communication such as the proposed line is manifest, and they 
are of opinion that the tramway would give an impetus to building 
Operations. 

The Western Australia Federal Government have accepted ten- 
ders for laying 5,570 six-duct and 2,830 four-duct telephone conduits 
as part of the scheme for placing the telephone wires in Perth 
underground 


Building Trades Exhibition.—Thore will be an exhibition of 
building materials, &c., at Olympia, commencing on Saturday, 
April 6, and remaining open until April 20. 

China.—The “ North China Herald " states that the South Man- 
churia Railway Co. intend, amongst other alterations and improve- 
ments, to re-erect the landing pier at Tairen and to erect an electric 
crane thereon. Over 400 miles of the railway are to be altered to 
standard gauge. M 


City of London.—Some time ago the City of London Electric 
Lighting Co. submitted proposals for lighting experimentally a por- 
tion of Farringdon-street and Holborn-viaduct at a considerable 
reduction on the present charge of £26 per lamp per annum. The 
Charing Cross, West End and City Co. hasalso been asked to submit 
similar proposals for demonstrating the most recent method of street 
lighting by electricity. 

Conway.— The question of carrying ont the terms of the Coun- 
cil’s electric lighting order, 1905, has бооп referred to the officials 
for report. 


Coventry.—The Corporation are applying for leave to introduce 
into their bill before Parliament provisions to extend their area for 
electricity supply to certain parishes in therural districts of Coventry, 
Warwick, Meriden and Foleshill; also for further borrowing 
powers, &c. 


Eccles.—In order to meet the increased demand for electrical 
energy for traction the Council have decided to expend £2,400 on 
additional generating plant. 


Edinburgh.—The scheme for taking water from the sewers of 
the Water of Leith Purification Commissioners for condensation 
purposes has been reported upon by Mr. Baldwin Latham, who 
states that he does not like the idea of using sewage for condensing 
purposes. : 

Mr. Latham is of opinion that no nuisance dangerous to health will 
arise or injury be sustained by the sewers (1) if the sewage on its return 
ehall not exceed in temperature 90°F. ; (2) if the foul air liberated from 
the sewage in heating up is got rid of before the sewage is returned to the 
sewer ; (3) if sufficient storage is provided for the sewage so that at the 
time of maximum work sufficient sewage is available for condensing so 
as to keep down its temperature; (4) if ventilation in connection with 
the heated sewage and the sewers is provided by means of furnace shafts ; 
(5) if means are provided for preventing direct currents of air sweeping 
up the sewers both above and below the proposed connection, 

A sub-committee of the Electric Lighting committee and the Com- 
missioners have settled the conditions, and a general agreement has been 
arrived at. 

Egremont.—The Board of Trade have informed the Council that 
they propose to revoke the Egremont provisional electric lighting 
order, 1900. 


Electrical Standardizing, Testing and Training Institution.— 
On the results cf the scholarship examinations held at Faraday 
House on March 20, 21, 22, the following recommendations were 
made: To Faraday scholarship of 80 guineas per annum, tenable 
for two years, J. Manners Smith (Ipswich School); to exhibitions 
of 80 guineas per annum, tenable for two years, L. Wallis (King’s 
School, Rochester), and G. A. Stevenson (St. George's College, 
Weybridge); to an exhibition of 20 guineas per annum, tenable for 
two years, W. L. A. Rogers (Grammar School, Fine ego) ; and 
special prizes of £10. 10s. each to H. Wallis (Wellingborough 
Grammar School), and W. A. Warren (Bedford Grammar School). 


Fatality.—It is reported that a master shifter named Smith was 
killed on the 27th ult. by a shock from an electric cable attached to 
a coal-cutter in the Lambton D Pit, Fence Houses, Co. Durham. 
The insulation had been torn from a section of a cable through 
which a current of about 500 volts was passing. 


Frinton.—Mr. Chas. E. Squire, mains superintendent of the 
Underground Electric Railways Co. of London, has been appointed 
electric light inspector by the Council. 


Gravesend.—Last week the Council considered a report of the 
Electricity committee which stated that they had considered the 
representations of the borough electrical engineer (Mr. C. F. 
McInnes) with regard to the extension of the tramways to Northfleet. 

Mr. McInnes submitted a detailed estimate of the proposed expendi- 
ture of £9,500 and explained that the increase over his original estimate 
was necessitated by the exceptional adyance in the price of copper and 


the increased demand for current in Gravesend. The committee recom- 
mended that the extension be carried out in accordance with the report. 
of the engineer. | 

An amendment moved by Councillor Schultz—‘ That in view of the 
enormous increase in the figures given by the electrical engineer over 
the original proposed cost of the extension, the town clerk be instructed 
to open negotiations with the Northfleet Council with a view to relieving 
the Council from the onus of carrying out the extension.” was defeated 
by nine votes to five, the committee’s recommendation was adopted, and 
it was decided to apply to the L.G. Board for sanction to borrow the sum 
required. 

Great Northern, Piccadilly & Brompton Railway (London).— 
Down-street station on this company's line is now open. 


Hanley.— The Electric Lighting committee have decided, on the 
suggestion of the borough electrical engineer (Mr. Yeaman), to 
supply current to, and maintain without extra charge, 18 arc lamps 
of the existing open type, provided the Works committee meet the 
first cost of the lamps, posts and connections. 

The chairman of the committee (Ald. Coates) stated that the output of 
electricity during the past year for private and public supply was 909,597 
units in 1905, and 1,102,194 units in 1906. From April 1, 1905, the 
charge for the initial period of 6d. per unit was reduced from 150 to 91 
hours per quarter. The result had been that they sold in 1904 591,619 
units, receipts being £12,286; in 1905 627,168 units, receipts £12,200; 
and in 1906 674,708 units, receipts £12,256. The cost of generation had 
been reduced, so that if they went on and the reduction continued they 
would be able to generate electricity at a very low cost indeed. In the 
last two years the average charge for ёйггап hed been reduced from 54d. 
to 43d. per unit. In two years the output for power had been nearly 
trebled, while the average price had been greatly reduced. The net 
profit for 1906, after paying sinking fund, interest and working charges, 
was the quite unanticipated sum of £2,157. 14s. 10d. 

Hkeston.— The chairman of the Tramways committee (Ald. 
Robinson) announced on Wednesday that the past year had been 
the most successful for the tramways since the start. There had 
been an increase of more than £800 in income, and working ex- 
penses had decreased. A more advantageous contract for electrical 
energy had been concluded with the Derbyshire & Nottinghamshire 
Electric Power Co. 


Italy.—The “ Gazzetta Ufficiale " of March 28 contains a copy of 
а law authorising the Società di Navigazione e Ferrovie per il Lago 
di Lugano to construct and work an electric funicular railway 
between Santa Margherita and Belvedere di Lanzo d'Intelvi. | 


L.C.C. Tramways.—The conversion of the line in Old.street to 
electric traction having been completed, the through services of cars 
between Stamford Hill and Moorgate-street were commenced on 
Saturday last. On the same day the extension from Shoreditch to 
Norton Folgate was opened. 


Light Railways.—Tbe Llandudno & District Electric Tramwa 
Construction Co. have applied for an order to include in the draft 
order a provision for an additional liae in Llandrillo-y-Rhos, 1 fur. 
long and 5 chains in length. 


Manchester.—The Tramways committee have decided to provide 
150 additional covered tramears for next autumn. 

All obstacles to the construction of the Chorlton-cum-Hardy line 
have been removed, and it is expected that in about three weeks the 
Manchester-Chorlton service will be inaugurated. It is also hoped 
that the extension from Timperley to Altrincham, giving a through 
run from Manchester, will be opened before Whitsuntide. - 

All opposition to the Corporation Tramwaya Bill has now been 
withdrawn, Stretford Council having come to terms wtth Manchester 
in regard to the 16 miles of track laid or to be laid in their district. 

Stockport tramways department have completed the laying of the track 
from the terminus of the Reddish-Gatley line to the Manchester system, 
and it is expected the line will be open for passenger traffic in about a 
fortnight. 


Middlesex and Herts Tramways.—The electric tramway 
between High Barnet and the Middlesex and Herts boundary at 
Whetstone was opened for traffic on Thursday last week. The line 
has been constructed by Herts sd Council and is leased to the 
Metropolitan Electric Tramways (Ltd.), who operate the line to the 
Hertfordshire boundary. There is now through communication 
from the Archway Tavern (Highgate) to Finchley, Whetstone and 
High Barnet, a distance of 8 miles, and the fare for the whole 
journey is 4d. | | 

It is anticipated that the New Southgate extension of the Mid- 
dlesex County Council's tramway system (leased to the Metropo- 
litan Electric Teamways, Ltd.) will be opened in & fortnight, and 
that the extension of the Finsbury Park and Wood Green line to 
Palmer's Green will be opened by 80th inst. 

The contract for railway No. 14 (Great North-road) has been 
completed by Messrs. Dick, Kerr & Co. at a cost of £14,845. The 
estimated cost on schedule was £14,500. 

Middlesex Electric Power Scheme.—Edmonton Council have: 
resolved to recommend Middlesex County Council to promote a bill 
for the supply of electricity in bulk within their own area on the 
lines of the projected London County Council bill. 
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Milan Exhibition Award. —Messrs. 


medal at the Milan exhibition. 


Mitchelstown 
head distribution, 
ordnance map on the 25 in. scale 


It is 


number yet concerned with a motor exhibition in this country) and the 
display will have an international character. The exhibition will 
remain open till 13th inst. 


National Electrical Manufacturers’ Association. —The second 
annual general 
Anne’s- gate, Westminster, S.W., for th 


Next Electrical Exhibition.—Considerable pressure is being brought to 

Salford Corporations, and, having in view the 

financial support will probably be accorded by 

bodies, the committee are of the opinion that the matter 
g. 


at the last meeting (consisting of Messra. Max Byng (since retired), С. 8. 
I. Thurnauer) have pre- 
pared a provisional Scheme, details of which, however, are not sufficiently 


Municipal Specifications, — Бетега] conferences have been held with the 
Incorporated Municipal Electrical Association, and a mutually satisfac- 


tend deputations to the Board of Trade ag representing the Associa- 
tion on the Subject of owners' risk rates, and it is hoped good results will 


Standards Committee.—In addition to being represented on the S'an. 
dards Committee by Messrs. Nalder and Northcote, Mr. Elphinstone 
со н Bros.) now Tepresents the Association on the B.A. Screws 


Electrical Trades’ Benevolent: Institution.—The balance-sheet of the 
Electrical Trades’ Benevolent Institution shows that £1,185, 108. 6d. has 
D invested or is in hand. 
Sub. Sections. —Coxpurr MANUFACTURERS, — The electrical conduit manu- 
cturers have agreed to adopt the specifications of the Standards Com- 
mittee and have formed themselves into an assceiation for the better 
of their particular interests. : 
INSTRUMENT MANUFACTURERS. — Meetings of this section have been held 
“ ne been wel] attended, and it is confidently hoped their interests 
ist e N one of the objects being the standardisation of electrical 
ZLEPHONES.— Meetings of the firms interested in this section have b 
held with a view to ђе tandardisation of prices. | = 
int TABTERS, — The Committee regret to report that at a meeting of 
firms interested this branch of the trade wag very inadequately тш: 
uu E. ы ы казчы то ae ge [о unanimcus in the opinion 
cou y 
generally would re ае one if motor starter manufacturers 


appointed. Meetings of cable makers have been held anda sub.committee 


representing pe Manufacturers! Association, 
9norary Organising Secretary.—Mr, C. S. Northcote, having reei ed 
from p committee owing to his having severed his connection with the 
©, his resignation wag accepted The committee, feeling 


THE ELECTRICIAN, APRIL 5, 1907. 


L. M. Waterhouse, 

managing director of Simplex Conduits (Ltd.); В. H. Howell, late 
controlling agent for Europe of the company; and Nicola Romeo, 
the company's Italian agent, have been awarded the collaborateur 


| Finances, —The financial report of the past year shows that there isa 
credit balance 001117, 7s. 7d., in addition to the £100 invested in Consoli 
Membership, The number of members of the association is 59. 


Newark. —The Council have sealed the agreement with the 
Mutual Electricity Supply Co. for the erection and maintenance of 
electricity works. 


Obituary.—We much regret to record the death, suddenly, early 
in March, of Mr. Myer Lewis Isaacs, in his 69th year. Mr. Isaac 
was for many years the respected agent in this country of Messrs, 
Richard Frères, makers of the well-known Richard electric ma. 
suring instruments. 


We also regret to record the death of Mr. Thomas E. Jaekson, 1 
member of the Bromwich electricity 


occurred between a motor bicycle the deceased was riding and a trap. 
j of accidental death, and 
red the coroner to Severely censure Whitehouse (the driver of the 
trap) for his auod driving away as he did when he knew that an 


The coroner associated himself with the views of the jury, and in 
censuring Whitehouse said he could conceive of nothing more cowardly 
or cruel than the conduct of Whitehouse and Wyke (who was riding 
with Whitehouse) in driving away in the mauner they did when they 
knew a serious accident had happened. 


Personal.—Mr. H. B. Maxwell, burgh electrical engineer, Par. 
tick, has resigned to take up an appointment in South Africa. 


Presentation.—Mr. P. G. Wallis has been presented by:the staff 
of Colchester Electricity Works with a non-magnetic watch on his 
departure to take up an appointment as assistant engineer at Grays. 


Running Power over Tramways. --In the provisional order of 
the Paisley District Tramways Co power is sought to construct an 
extension of their line from Barrhead towards Rouken Glen, and 

O for running powers over portions of Glasgow Corporation 
tramways system. 


Stepney (London).—At the last meeting of the Council the 
Electric Lighting committee reported that the question of taking 
steps to erect a second station or of taking bulk supply was receiving 
consideration. re 

Having carefully considered the question of mee‘ing next winter's 
load, the committee thought the most economical way was to make pro- 
vision for putting in two additional boilers. They had been in gn 
nication with Messrs. Babcock & Wilcox, of whose type ot boiler t : 
Council have several already installed, and the firm are D ^ 
supply two boilers for £4,240, and the committee recommend tha а 
offer be accepted. The recommendation was, however, withdrawn, 
reason being offered. Subsequently the Council resolved itself eins 
mittee to consider an urgent report drawn up by the Electric Lig НЫ 
committee, subsequent to the report above mentioned, on the ques! 15 
of provision for future supply, and in connection therewith fo cons! fa 
a tender from Meesrs. Babcock & Wiloox at £3,530 for the provision o 
marine boiler. 


Swansea.—There are 957 customers of the electricity 1 
. Correspondence has taken place between the electricity acd 
ment and the harbour engineer on tbe subject of adopting Mr 
trical energy for pumping at the South Dock. The engineer ( i 
Schenk) stated that unless the Corporation could supply псе 
less than #d. per unit he would be unable to advise its adop 80 
The borough electrical engineer (Mr. Prusmann) has, ш ji 
ported that from the point of view of the electricity departme 
price below id. was impossible. lectricitv in 

The Electricity committee have offered to supply elec E phe 
bulk to the Glamorgan County Council for the tramway бош 
the Midland Hotel and Ynisforgan, Clydach, provided the king of 
Council arrange with tho iramways company for the working 
the line. 


Sweden.—H.M. Minister at Stockholm reports an announce 
ment іп the Swedish press that, Herr E. I. Rinman, an ae 
at the University of Upsala, has discovered a лает wil 
extracting aluminium from blue clay, which, it is elaim arise 
enable the cost of production to be reduced п E d atrial 
of its present price. The success of the invention SE ossibility 
purposes, adds H.M. Minister, seems to depend upon t "i А арту 
of obtaining electrical power in sufficient quantity and o 
able terms, — 

Torquay.— The official opening of the electric tramways, : 
are equiped on the Dolter surface contact system, took plac 


yesterday. | d on Easter 
Tramway Accident.—A regrettable accident occurre litan Elec- 

Monday at Carshalton, on the lines of the South Metropo 5 1 

trie Tramways & Lighting Co., e п Wallington 

passengers. The accident happened on the line nd which the 

and Sutton, at a sharp curve at the corner of e ending bill. 

cars reach after passing over a railway bridge and desce on Wed- 
Major Pringle, R.E., opened the Board of Trade inquiry 


nesday, and afterwards visited the scene of the accident. 
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Walthamstow.—The Council have decided not to entertain an 
offer of the North Metropolitan Electric Power Supply Co. to 
supply electricity in bulk. pod | 


Water Power in Argyllshire.—A scheme is being prepared for 
utilising the water power of Loch Awe for generating electrical 
energy to be utilised in the manufacture of steel. Parliamentary 
sanction to the scheme will be sought, and it is proposed to erect 
the steel works near North Connell, and to transmit the power from 
а generating station at Bonawe. The necessary head of water is to 
be obtained by the erection of a huge dam, which will raise the 
water level some 11 ft. The Marquis of Breadalbane, whose estates 
border upon the loch, will oppose the scheme on the ground that it 
would destroy the salmon fishing industry on the Awe, but the pro- 
moters contest this view. | 


Wimbledon.— The borough electrical engineer (Mr. H. Tomlin. 
son Lee) has been authorised to negotiate for permission to con- 
struct a weir across the River Wandle below the Council's present 
condensing water intake in order. to ensure a constant supply of 
condensing water. 

33 additional flame arc lamps are to be erected at a cost of £675. 

о 5 of the electricity works has been increased from £1,700 
The L. G. Board have sanctioned loans of £15,060 for mains (repayable 
in 18 years), £2,810 for transformers (20 years) and £2,780 for meters 
(5 years). Inregard to a Ay Sein loan of £1,000 for street arc Jamps 
the Board suggested that the Council should, having regard to the capital 
expended on street Jighting, pay this sum out of revenue, After discus- 
190, the Council have decided to urge the Board to sanction the proposed 
oan. 

Increases of the salaries of various members of the staff have been 
granted by the Council. ; 

Workhouse Lighting.—Epsom Guardians have appointed a 
committee to consider and report upon the advisability of adopting 
electric lighting at the workhouse. 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Belfast.— During the year ended March 81 42,945,849 passengers 
were carried on the Corporation’s tramways, against 30,188,027 in 
1906; the car-miles run were 5,296,895, against 8,625,186 ; and the 
traffic receipts were £177,882. Зв. 2d., against £138,179. 198. 4d. 

In submitting the above figures at the meeting of the Corporation on 
Tuesday the chairman of tho Tramways and Electricity committee (Ald, 
Sir R. Anderson) said the progress made had been very satisfactory and 
the committee thought it wise to adopt the recommendation of their 
manager (Mr. A. Nance) to order 25 new cars in consequence of the in- 
creasing volume «f traffic. Those cars were to be built in their own 
premises by Belfast workmen, and they were also to be provided with 
covered-in tops. Negotiations had been proceeding with the Cavehill and 
Whitewell Tramway Co., but so far without result. 


Bradford. —The receipts from the passenger and parcel traffic of 
the tramways for the past year amounted to £232,324, and adver- 
tising revenue, receipts from carriage of mails and sundries, bring 
the gross income to £287,880, an increase of £8,852. 

Brighton.—The income of the tramways department for the 
past year was £48,898, a decrease of about £1,200 on 1905-6 
10,759,310 passengers were carried, against 11,026,811. Owing to 
economies in working it is expected that the net profit will be at 
least equal to that of last year, when the sum was £1,500. 

Hull.—For the year ended March 81 the number of car-miles 
run on the tramways was 2,956,406, an increase of 15,591 compared 
with 1906. 29,151,548 passengers were carried, an increase of 
1,422,187, and traffic receipts were £121,464. 15s. 8d., an increase 
of £5,925. 15s. 7d. 

Leyton.— £5,040 will be required from the rates for the tram. 
way undertaking for the past year, instead of £6,461 as estimated. 

During the past half-year the surplus on electric lighting account had 
decreased by £727 compared with 1905. Receipts had increased by £301, 
but expenses (including wages) had increased in greater ratio, and the 
charge for ‘current to the tramways had also been reduced from 13d. to 
1}d. per unit. It was expected that for the September half-year there 
would be a surplus of £1,487 on the electricity undertaking and of £1,926 
on the tramways. From Dec. 1 to date 3,326,950 passengers have been 
carried on the tramoars, 325,576 car-miles run, and receipts have been 
£13,202. The earnings per car-mile have been 9°73d., against the esti- 
mate of 9°5d. The total capital expenditure to date is £276,731. 


Lincoln.— Mr. C. Pratt (chairman of the Electricity Works com- 
mittee) states that 1,500,000 passengers were carried on the electric 
tramcars last year, and the gross profit was equal to 44 per cent. on 
capital. The gross profit of the electricity supply department 
amounted to £0,209, which Mr. Pratt reckons is equal to 10 per 
cent. dividend on the capital outlay. It is proposed to reduce the 
charges for current by about 16 per cent. 

Worthing.—The receipts of the electricity department from 
private lighting for the half-year just ended were £4,620, and from 
public lighting £2,742. In future electric current will be supplied for 
public lighting at actual cost of generation and distribution. 


TRADE NOTES AND NOTICES, 
NOW READY. 


"THE ELECTRICIAN" ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1907 Edition 
of the Big Blue Book, price 158, or post free in the 
United Kingdom, 15s. gd. The new and enlarged volume 
brings a great mass of statistical and technical data 
quite up to date, and the Directorial Division has been 
thoroughly revised and amplitied. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters have 
received every attention in the new volume, which aggre- 
gates more than 2,000 pages. The Directory Division is 
complete and thoroughly accurate, and has been revised 
up to Feb. 14, 1907. All mere lists of members of 
Societies and Institutions (so easily and cheaply avail- - 
able) are excluded, as quite unreliable. for Manufacturers' 
and Dealers' purposes. The set of seven valuable 
Tables, &c., have been very carefully revised and ex- 
tended, and remodelled into handy book form, making 
the 1907 Edition of this indispensable work the most 
complete book of the kind ever published. 


TENDERS INVITED. 
Portsmouth Education authority invite tenders for wiring and 
fitting up for lighting by electricity the Portsmouth Municipal Insti- 
tute and Free Library. Applications for specifications and drawings 
to the town clerk (Mr. Alexander Hellard), Town Hall, Portsmouth, 
before April 10. Further information from the architect (Mr. G. E. 
Smith), 145, Victoria-road North, Southsea. Tenders to Town 
Clerk by 10 a.m. April 26. See also an advertisement. 


Edinburgh Corporation invite tenders for the supply of etores for 
the electricity department for the year ending May 16, 1908, in- 
eluding bitumen, arc lamp carbons and globes, c.i. pipes and pave- 
ment boxes, house service fuse boxes and electricity metera. Tenders 
io the Town Clerk by April 8. : 

Glasgow Corporation want tenders by 10 a.m. April 8 for 12 
months’ supply of stores, &c , for the tramways department, includ- 
ing cables, carbon brushes, india-rubber and asbestos goods, axles, 
castings, tubes, fuel, iron and steel, ironmongery, glass, oils, &c. 
Forms from the General Manager, 46, Bath. street, Glasgow. 

Bristol Electrical committee invite tenders for arc lamps, car- 
bons, d.c. motors and starters for hiring, and joint and junction 
boxes. Tenders to the city electrical engineer (Mr. H. Faraday 
Proctor), Temple Back, Bristol, by 10 a.m. of April 9. 

Handsworth District Council invite tenders for supply, delivery 
and erection of extension pipework at their electric power station. 
Tenders to the clerk (Mr. H. Ward), Council House, Handsworth, 
before noon April 24. 

Hackney (London) Council want tenders by 7 p.m. April 18 for 
engine foundations and builders’ work at the electricity works. 
Specification from Town Clerk. 

Cardiff Corporation want tenders by April 19 for the right of 
advertising on their tramcars. | 

The Board of Trade have been notified by H.M. Consul at Chris- 
tiania that tenders are invited by the Norwegian State Railways 
for 41,800 kilogs of 4 mm. galvanised iron wire, and 400 kilogs of 
hemp thread for binding insulators. Tenders marked ‘‘ Anbud paa 
Telegrafmateriel by 3 p.m. April 9, at the Styrelsens Expedition- 
skontor, Christiania, Norway. 

Tenders are also invited by the Norwegian State Telegraphs for 
supply of 100 tons copper wire of various dimensions Offers, 
marked “ Anbud paa Kobbertraad,” to the ''Telegrafstyrelsen," 
Christiania, before noon April 15. 

Copies of the specifications and conditions of tender at the Board 
of Trade Offices, 73, Basinghall-street, London, E.C. Apart from 
Customs duties a preference of from 10 to 15 per cent. is given to 
Norwegian manufacturers. In all cases of Norwegian Government 
contracts it is obligatory that a resident agent should act and be 
responsible for tenderers not residing in Norway, but it is not 
necessary for the agent to be a Norwegian firm. 


TENDERS RBOBIVED AND ACCEPTED. 


Wimbledon Council have accepted the following tenders for 
annual supplies for their electricity department :— . 

Engine-room stores (refuse destructor tools), J. Harvey; other items 
in schedule, Pryke & Palmer; cables and pilot wires, Siemens Bros. & 
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Co. ; conduits, Albion Clay Co. (four items) and Doulton & Co. (two 
items) ; joint-boxes and materials, Cable Accessories Co.; trans- 
formers, British Electric Transformer Co.; meters, Ferranti Limited ; 
prepayment meters, British Thomson-Houston Co.; oils, A. Dackham & 
Co. (four items) and Reliance Oil Co. (six items) ; lamps, carbons and 
accessories, Siemens Bros. & C». (8, 16 and 320.p. incandescents) ; 
Mayer & Co. (vulcanised indiarubber cables), General Electric Co. (fit- 
tings, steel conduits, Ec.) and Shaw & Co. (arc lamp globes) ; castings, 
F. Bird & Co,; firebricks and fireclay, Hall & Co. ; electrically-driven 
soreen at Raynes Park Pumping station, S. 8. Stott & Co., £216. 


Aberdeen Corporation have accepted the tender of Dick, Kerr & 
Co. for a 150 kw. generating set at £4,980. 

Aberdeen Corporation have received the following tenders for 
supply of a surface condenser, with air pump, oil separator, &c. :— 


The New Moon Co., owners of gold mines at Bendigo (Victoria) 
5 the tender of Noyes Bros. for electrical plant at about 

, Ы . 

This plant will consist of а 200 н.р. Belliss engine, direct cou 
130 kw. 550 volt compound-wound British Westinghouse льш) 9 
boards, motors for operating part of battery, stone orushers and ore 
tramways. The winding engine will be driven by two 60 н.р, dust. prool 
motors; а 40 н.р. motor will be used ќо drive the existing generator for 
the pump motors, a 25 н.р. motor will drive the stonebreaker and tram. 
way at the south shaft, and another 25 n.r. motor will drive the stone. 
breaker and tramway at the main shaft. 


BUSINESS NOTIOE. 
J. Moores & W. Martin, electrical engineers, &c., 37, Blackfriars. 


WorthingtonPumpCo.(acc.) £1,116 | John Cochrane £1,225 | street, Manchester, have dissolved partnership. Debts by Mr. 
J. P. Най & Sons........ 1,123 | Haste Pump Co. . 1,285 | Martin, who continues as Martin & Co. 

Cole, Marchent & Morley 1,124 a 3 — E 

G. S. De Ritter . I., 125 H. Bailey G vex L 

Midland Eng. Co. . 1,127 5 nan p see 1435 BANKRUPTOIES, LIQUIDATIONS, &c. 
Willans & Robinson . .. 1,158 | Liverpool Eng. & Cond. Co. 1 A supplemental dividend of 1s. 83d. is payable April 9 at Н, 
Joseph Wright & Co. .... 1,162 | W. H. Allen, Son & Co. .... 1,498 | Chapel street, Preston, in the bankruptey of Robert Foster & 
Isaac Storey & Sons. . . 1,209 Richardsons, Westgarth & Co. 1,790 | W. Baker (trading as Robert Foster & Co. an d the Nelson Electrical 


Engineering Co.), Burnley and Nelson. 
The trustee (Mr. E. L. Hough) in the failure of Lazarus Blumen- 


Auckland (N. Z.) Corporation received the following tenders for 
supply and erection of boiler, engines, dynamos, battery, &o. :— 


J. J. Craig ... £16,810 A. & T. Burt £14,067 А a : 

Dick, Kerr & Co. ........ 15,040 | Australian General Electric о саш 78, Queen Vietoria-street, London, E. C, 
Brush Co .. 14,882 Co. 14 tenders varying eee. 

Siemens Bros. Dynamo Wks. 14,789 | from £12,218 to 14,436 The Otto Electrical Mfg. Co. (Ltd.) is being wound up voluntarily. 


Turnbull & Jones........ 14,469 
At the time of despatch of mail no tender had been accepted. 


Among the orders recently received by the Stirling Boiler Co., of 
Motherwell, London, Edinburgh, &c., are the following :— 

Two boilers, superheaters and chain-grate atokers for Handsworth 
District Council (repeat order) ; two boilers, guperheaters aud chain-grate 
stokers for Sheffield Corporation Tramways Department (third repeat 
order) ; and one boiler, superheater and chain-grate stoker for Copen- 
bagen Electric Tramway Co. 

Brighton Electricity committee recommend the acceptance of the 
tender of the British Westinghouse Co. for supply and erection of 
an 1800 kw. turbine generating set at Southwick for £9,828, 
together with an interconnector switch extension at £245. The same 
company’s tender for supply and erection of a motor generator at 
the North-road works at £2,125 has also been accepted. 


Walthamstow Council has placed an order with Fry Bros. to double 
the tramway track from Shernhall-street to Chestnuts Farm on & 
schedule of prices and on an undertaking that the work will be 
completed by May 1, The Council have also accepted the tender 
of White, Jacoby & Co. (at £78) for rewinding two armatures. 


Cheltenham Council have accepted the following tenders: C. A. 
Parsons & Co., 1,000kw. turbo-generator, £4,780; Willans & 
Robinson, condensing plant, £1,822. 5s. ; Edward Le Bas & Co., 
steam, exhaust and condensing pipes and valves, 4303; Sloan 
Electrical Co., carbons, £1. 10s. 6d. per 1,000. 


Eccles Council have accepted the following tenders :— 

T. Beeley & Son, Lancashire boiler, superheater and economiser, 
£669. 4s. ; Lancashire Dynamo & Motor Co., two 100 kw. steam dynamos, 
£1,851. 5s.; Tudor Accumulator Co., storage battery and automatic 
reversible booster, £1,419. 


Shoreditch (London) Council have accepted the following tenders 
for stores for their electricity department :— 

W. T. Henley’s Telegraph Works Co., copper tape ; H. A. Jackson & Co., 
white tape and fuse wire ; Middleton Bros. and Craig & Rose, oils, paints, 
&е. ; Tilley Bros., street lamp fittings. 


Derby Corporation have accepted the tender of the Eleetric Con- 
struction Co. for a switchboard at £835; that of Aiton & Co. for 
steel piping at £790; and that of Simkiss & Knighton for cast-iron 
piping at £344. 15s. 

Chelsea (London) Council has placed an order with the National 
Telephone Co. for supplying and fitting 15 instruments for inter- 


communication in the Town Hall extension for £46. 10s., exclusive 
of maintenance. 


The tender of Pemberton, Arber & Co. has been accepted by 
Leyton Council for supply of electric light fittings for the Leyton- 
stone branch library. 

Leyton Council have accepted the tender of Thermit (Ltd.) and 
the British Electric Equipment Co. for work in connection with 
junctions with the Walthamstow tramway system. 

Watford Council have accepted the tender of the British Electric 
Transformer Co. for 12 months’ supply of tranformers, and that of 
the B.T.-H. Co. for prepayment meters. 


Perth (W.A.) Council have accepted the tender of Saunders & 
Stuart for the supply of generating plant at £875. 15s. for their new 
electricity works. 

Ilford Council have accepted the tender of Johnson & Phillips for 
the supply and erection of a feeder boosterand switchboard at £388. 


Mr. J. W. Beever, Cooper-street, Manchester, is liquidator. 


The Severn Electric Launch Co. (Ltd.) is being wound up volut- 
tarily. Mr. W. F. Whittaker, 186, Wellington. road, Dudley, is 
liquidator. 


The Kalgoorlie Electric Power & Lighting Corpn. (Ltd.) is b ing 
wound up voluntarily. Mr. H. J. Dixon is liquidator. 


A meeting will be held at 11, Ironmonger-lane, London, E.C., on 
April 80, to receive an account of the winding up of the City and 
Suburban Electric Carriage Co. (1903), Ltd. 


A meeting will be held at 11, Ironmonger lane, London, E.C., on 
May 7 to receive an account of the winding-up of the Electric Trac- 
tion Co. (Ltd.) 


Sale by Auction.—Mesars. Fuller, Horsey, Sons & Cassell will 
include in their sale at Nos. 6 and 8, Rosebery-avenue, E.C., on 
April 16, at 11 a.m., some electrical plant, machinery (lying at 6, 
Castle-strect, Dalston), including lathes, tools, &c., a 6 H.P. ga 
engine, shafting, pulleys, a large quantity of new d.p. and s.p 
switches on slate bases, ironclad switches, fuses, cut-outs and elec- 
trical fittings. May be viewed two days prior to gale, and cata- 
logues from the auctioneers, 11, Billiter-square, London, Е.С. > 
al:o advertisement. 


Sale by Tender.—Newport (Mon.) Electricity and Tramways 
committee are prepared to receive tenders for the purchase 0 
copper and lead cable ends, brass borings, old cast-iron, Ke. Pt 
ticulars from the borough electrical engineer and train ways manager 
(Mr. H. Collings Bishop), to whom tenders by April 22. 
advertisement. 


Westinghouse Electrical Accessories.—The British Were | 
house Co., in a new list now available, state that they are em 
position to supply electrical accessories of almost every desen ' 

at competitive prices, consistent with sound and reliable 9181: 
The list, issued in response to urgent requests 
desirous of early information, is an abridged one, but ап pc 
catalogue (fully detailed) is in hand. The features of 1 P x 
list are those relating to lines specially suitable for insta 17 У 
factories, collieries, railways, breweries, dye works, laun 1 75 : 
such as iron-clad switches and cutouts, hand lamps W" | 
guards, water-tight switches and fittings, pendant or instanes 
fittings, and also oyster fittings. In many cases (as for dt is 
iron-clad switches, cutouts and distribution boards) the g? 
listed to suit varying requirements. 


CATALOGUES, &c. „ый 


E. C. C. Motors.--Two very neat booklets dealing With n from 
installations of E. C. C. шор аге to hand. These are written fr 
the consumers’ point of view, and the principal arg nstallations 
electric motor are illustrated with neat examples 0 
and apparatus. One pamphlet deals with electric 1 7 
poses generally, and the other with electricity in cos 0 and ilos 
is treated in very much the same way, as lar a 
trations are concerned. MTS "m 


Ironclad Fuscs.—Consumers’ premises are De e up 8 
with ironclad main switches and fuses, because these et һ 
more compact arrangement than the open ty. bl a introducing 
and fuse. The British Insulated and Helsby Cables 


v 
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a neat form of switch fuse and cable receiver, enclosed in a single 
iron casing. This has been designed by Mr. H. R. Burnett, borough 
electrical engineer at Barrow in-Furness. The design illustrated 
in pamphlet No. 85 is arranged for the reception of one incoming 
concentric main and two outgoing single cables. 

From the same firm we have also to acknowledge receipt of 
papas describing ironclad house fuse boxes for various classes 
of cables. 


Crompton Instruments.—Messrs. Crompton & Со. have added to 
their list of catalogues Nos. 714 and U15, dealing respectively 
with a.c. instruments and reflecting galvanometers, resistance 
boxes and test room appliances. The text and illustrations of these 
catalogues are admirable in every way, especially so in the case of 
the galvanometer list, the details of the moving parts being very 
clearly depicted. 


Fancy Fittings.—The latest Ediswan leaflet deals with a number 
of fancy fittings 
which include 2- 
light swing pen 
dant, au adjust- 
able piano stan- 
dard, a bed rail 
fitting (which 
we illustrate), 
and a neat pen- 
dant with cut 
glass bowl. 

Motor Con- 
trolling Appar- 
atus.—The cat- 
alogue sections 
of the General 
Eleetrie Co. are 
usually distin- 
guishable by the 
neat design of 
their covers. The 
latest list issued 
is both distinc- 
tive and appro- 
priate in this respect. The reading matter and illustrations are 
well prepared, and they deal with the company's latest designs of 
motor starting gears for continuous and alternating currents. We 
make special reference to the drum type controllers in the Ixpus- 
TRIAL SUPPLEMENT given with the current issue. 


Installation News.—The April issue of the Simplex Conduits 
monthly bulletin is just to hand, and, like its predecessors, it con- 
tains much useful material on the subject of conduits in general and 
Simplex conduits in particular. 


Exports of Electrical Goods and Apparatus.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery which 
is not separately specified) from March 27 to 30, with the ports of 
destination :— 

Africa Alexandria, £176 (including £187 t legraph material); 
Bolama, 7 tons telegraph wire; Cape Town, £51; Delagoa Bay, £33; 
Durban, £1,129 (including £210 telegraph material); East London, 
£1,123; Port Elizabeth, £632, Argentina—Buenos Ayres, £505 (including 
£321 telegraph wire); Rosario, £76. Australasia—Adelaide, £20; Fre- 
mantle, £238; Hobart, £1,863 (including £130 telegraph cable); Lyttel- 
ton, £111; Melbourne, £622 (including £97 telegraph cable); Sydney, 
£686 (including £70 telegraph material); Wellington, £447 (including 
£143 telegraph material). British Guiana—Demerara, £19. Burma— 
Rangoon, £297. Canada—Halifax, £5. Ceylon—Colombo, £267 (in- 
cluding £242 telegraph cable). China—Shanghai, £786. France — 
Boulogne, £80. Germany—Cologne, £100; Dusseldorf, £2,301; Ham- 
burg, £158. Holland—Amsterdam, £117 (including £27 telegraph mate- 
rial India - Bombay, £2,923 ; Calcutta, £1,791 (including £654 
telegraph material); Madras, £1,433. Japa n—Moji, £2,297 ; Yokohama 
£1,009. North Atlantic—£8,300 (telegraph cable). Straits Settlements— 
Penang, £28; Singapore, £230. Uruguay—Monte Video, £30. West 
Indies—Jamaica, £214. Total (for four days), £30,097, against £15,794, 
for seven days last year (March 28 to April 3). 


BEDRAIL FITTING WITH ADJUSTABLE CLIP, 


—— Se SD 


Electric Vehicles and Snow Storms.—The Electrical World 
states that the recent heavy snowfall has demonstrated the 
value of motor wagons over horses for delivery service about 
the streets of New York. The head of one of the largest 
breweries states that five large electric trucks he employs have 
performed the work which was done last winter by eight 
wagons and 32 horses. The cost of maintaining a large stable 
is much greater than that entailed by the use of motor wagons. 


PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


Nork.— The undermentioned Applications (except those marked t) are not 
open to public inspection until after acceptance of Complete Specifications, 
Those marked t are open for inspection 12 months after the date attached to 
them, if they have not been published previously in the ordinary course. 
Names within parentheses are those of communicators of inventions. Nen 
Complete Specification accompanies application, an asterisk is affixed. 


January 21, 1907. 

1,499 MaNpERS. Production of continuous electrical oscillations for thera- 
peutic purposes. 

1,500 Austin. Terminal for electrical purposes. 

1,517 Morcom & WarsBr, Caoking coils for slternating-current testing. 

1,520 HETTINGER. Wireless telegraphy by Hertzian waves. 

1,548 Korn. Telautographic systems.“ 

1,685 D.T..H.Co. G. E. Co, U.S.) Machines for use in the manufacture 
of incandescent lamps. 

1,587 AME (Kellogg Switchboard Supply Co., U.S.) Telephone switch - 

оатаз, ~ 
1,595 Park & Mason. Electrically operated switches for vehicles. 


January 22, 1907. 

1,620 кл & BARNETT. Operating the points of tramway rails from 
the car. 

1,627 Musits. Wireless telephone system.“ 

1,658 GnóNWALL, LINDBLAD & STALHANE. 
(Date applied for, 26/1/06.)* t 

1,662 ALLGEMEINE ELEKTRIZITATS Ges, Alternating-current commutat- 
ing machines. (Date applied for, 28/1/06.) 

1,663 May. Electricity metere.* 

1,665 Kountz. Telephones. (Date applied for, 22/1/06.)*t 

1,671 Tures. Incandescent vapour lamps.“ 

1,678 CoNNorLv. Insulatiog materials, 

1,686 Covabk. Electric service motors. 

1,694 BanHaM. Reversible turbinee.* 


Janvary 23, 1907. 
1,715 EcksTEIN X Hgar. Electric fuses. 
1,716 Товхев. Electromagnetic motor. 
1,752 Grote & ELY. Arc lamps. 
1,759 Клумохр-Влвкев. Radio-telegraphy. 
1,781 Ravexsnaw, MIDDLETON & TowssEND. Magnetic clutches.“ 


January 24, 1907. 
1,785 B.T.-H. Co. (G. E. Co., U.S.) Incandescent lamps. 
1,786 B.T.-H. Co. (С.Е. Co., U.S.) Vapour electric apparatus. 
1,793 Martın. Arc lamps. 
1,801 Dorman, Умітн & BAdds. Switches.“ 
1 
1 
1 


Electric «melting furnaces. 


(Date applied for, 23/1/06.)*+ 


„831 Eper. Gas turbine.“ 
„854 B. T.-H. Co. (G. E. Co., U.S.) Lightning arresters. 
855 B. T.-H. Co. & WOODBRIDGE. 
systems. 
1,856 Асглхр. Suspending overhead conductora. 


January 25, 1907. 
1,895 Taytor. Operating points and signals on railways and tramways. 
1,945 Сохүҳонаме & Hope-Jones. Gravity escapements and electric 
clocks, 
1,963 LoEpr & British Ever Reavy ELECTRICAL Co, Switches. 


January 26, 1907. 
1.995 Aub. Electrical plugs, switches and connections. 
2,013 Joxxs. Arc lamps. 
2,029 Hewett & Foster. Electrical advertising devices. 
2,034 Marcont & Marconis WIRELESS TELEGRAPH Co. 
alternating currents. 
2,057 LoupEN. Rail joint. (Date applied for, 20/2/07.) *t 


January 28, 1907. 
2,099 RiscHMULLER. Turbines.“ 
2,119 Kesstgr. Turbines.* 
2,121 W. T. HeNLEY's TELEGRAPH Works & NricHOrs. Fuse boxes. 
2,123 SIEMENS & HALSKE Akt.-Ggs, Filaments for electric lamps from 
metallic thorium containing oxide with or without admixtures of 
other difficultly-fusible metal. (Date applied for, 29/3/06.)"t 
2,132 FLETTNER & FELTEN & GUILLEAUME-LAHMEYERWERKE Acr.-Gxs. 
Controlling motors and other apparatus from a distance. (Date 
applied for, 27/1/06.)*t 
2,138 B.T.-H. Co. (G.E.Co., U.S.) Brush holders. : 
2150 Watson & WzTSLAKE Motor SYND. Arrangement of electrical 
2 
2 


Alternating-current distribution 


Producing 


circuits which comprise an induction coil. 
154 Barnes & DRAKE & GonHAM. Switch casings. — ы 
170 BECKER. Steel underframes for cars, (Date applied for, 7/2/06.)*t 


J muary 29, 1907. | 

2,173 WEAVING. Starting device for internal combustion engines. 

2,202 Акт.-Окѕ. Brows, Bovert & Cie. Commutators or collectors for 
use in electric dynamos. (Date applied for, 2/2/06.)*t NP 

2,227 SIEMENS BROTHERS DyNAMO WORKS & PALAIRET. Overload circuit- 
breakers. . 

2,981 KOoHLEN. Electrically-operated alarme. 

2,283 MurRHEAD. Coherers for wireless telegraphy. 

2,289 PasswomE. Preparation or regeneration of rubber, 


, 
? 
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January 30, 1907. 
2,512 Taytor. (Harding, S. Africa.) Facing point switches for railways 
and tramways. 
2,381 PaRsoxs, WiLsox & Forp. Turbines and compressors. 
2,595 B.T.-H. Co., Wapmors & WurrcHzR. Releasing devices for automatic 
electric circuit breakers. . 
2,394 B.T.-H. (G. E. Co., U.S.) Electric heaters. 
; January 31, 1907. 
2,413 Brown. Electrical block signalling system. \ 
2,416 SuwPNEB. Alternating-current instruments and appliances. 
2,417 CHAMBERS & BENNETT. Electrical switches. 
2,159 WALKER. Dynamo-electric macbines. 
2,492 BzzcH. Electric telegraphs. | 
2,494 Morean CRuorBLE Co. & McCourt. 
beariogs. 
2,495 Morcan СвосівіЕ Co. & McCounr. Compositions or compourds 
for commutator brushes and bearinga. 
2,199 Sremens Bros. & Co. (Siemens & Halske A.-G., Germany.) 
Automatic telephone exchanges.* 
2,507 Dawson. Carrying the insulators of overhead conductor supports. 
2,608 Dawson. Supporting the insulators of overhead electric conductor 
carriers, | 
2,515 Baker. Forms for making fibre insulating coverings. 
applied for, 21/3/06.)*+ 
2,516 BAKER. Insulating coverings or sheathing forcontact rail conductors.* 
2,522 GosLrNe. Holders for electric lamps and shades”. 
February 1, 1907. 
2,3644/06 Mack. Electric motors for varying the speed an simul- 
30/1006) maintaining a constant E. M. F. (Date applied for, 
/06. 
2,524 ADDISON. - Incandescent electric lampe. 
2,858 Scorr. Bald al electric or other lamps. 
2,540 Ross. Lighting vehicles elec rically. | 
2,551 LACKIE & STEELE. Indicating ani recording permsnently the 
maximum Jemand for electrical energy on any circuit.* 
2,555 HILTON & Dawson. Trolleys and trolley wheel. 
2,560 Cramp. Turbinese. | 
2,570 bin & Witson. Extruding lead or like pipes as a covering for 
cables. 
2,571 Moonzs & PeTRIDES. Batteries. 
2,587 HowaRD. Are lamps. 
2,595 ATELIERS THomsox-Hovston (Anciens Etablissements Postel- Vinay). 
Dynamo-electric machines. (Date applied for, 2/2/06.) 
2,604 Caupgray. Electric time switches, (Da*e applied for, 6/2/06.)*+ 
2,613 Hatrietp & Reason Mra. Co. Maximum den and or rebate :ndi- 


cators,* 
Februa:y 2, 1907. 
2,639 Нил, & Наскіка. Driving gear for electric motors and lifte. 
2,652 JoRL. Secondary batteries and plating baths, 
2,660 RRRD & Hymers. Sectional conductor systems of electric railwaye. 
2,675 Connotty. Insulated electric conductors, 
2,677 FELTEN & GuiLLEAUME-LAHMEYERWEREE A.-G. Alternating-current 
commutator electric motors. (Date applied for, 3/2/06.) *t 
2,687 Ѕтвмекв Bros. DYNAMO Wi RKS (Lrp.) (Siemens-Ssbuckertwerke 
G.m.b.H., Germany.) Electrical tranemiesion of power.“ 


February 4, 1907. 

2,712 MuLLINS. Telephone . 

2,718 Rowranps. Turbines. 

2,748 Sizmens Bros. & Со. and Ferrer 
way signals,* 

200 ZWBIGBERGK. Motor-starting switches. (Date applied for, 21/5/06.) t 

3 ZWRIGBERGK. Controllers for cranes. (Date applied for, 21/5/06.)*t 

„752 ZWEIGBERGK. Controllers for hoisting or elevator motore. (Date 
applied for, 28/11/06.)*1 

2,759 Pack. (United States Light & Heating Co., U.S.) Power trans- 


2782 B mission. 
ROWETT Transmittirg power, 
2,803 REIsHorF, Rheostate*~ re 
‘February 5, 1907. 
25,0774/05 LACHMAN. Electric weldiog. (Date applied for, 8/10/06.)*t 
2,815 BEsr. Safety terminals for accumulators. 
209 kes Mercury vapour electric lampe. 
2917 ROV AY Apparatus for producing an intermittent electric current. 
y UTER. Galvanic cells. (Date applied for 6/2/06.)*t 
29 SCHUM. Starting and controlling of induction motora. 
F SCHAPPI. Automatic electric switch. (Date applied for, 5/2/06.)*4- 


February 6, 1907. 
Indicating and recording apparatus for electric pyro- 


Commuta'or brushes and 


(Date 


RA. Electric couplings for rail- 


2,926 AvMOUR. 
meters. 
2,928 Асглчр & BRECKSELL, Munro & Roarns 
PRET for armatures of electric motors. 
,930 ‹ . = Ropway. Mechanism for reve se ‘current ci cuit- 
2,936 PHILLIPS. 
2,959 Purves & S1 
wires. 
2,963 & 2.964 WELLINGTON & DawmLL Arc lamps. 


2,986 Dawson & BuckHaM. Electrical apparatus for transmitting and 
2.000 Bus te lue 
3, T. .- . . vo . S "o. i 
5 rm. Schuckert & Co., Germany.) Electrolytic 
3,001 CEREBOTANI & SILBERMANN. 
5,008 K LucrrA, T. Luotra, & E. L 


(Ltp.) Lifting apparatus 


Elec'rici ty recording time meter. 
NNOTT. Electrical insulators for telegraph or telephone 


Type - printing telegraphs.* 
HOTTA. Guards for electric traincars. 8 


February 7, 1907. 
Hors. Electric cut-outs. 
Hors. Electric switches and cut-outs, 
di Simultaneously bolting doors and switching on electri 
ighte. 
Arc lampe. 
5,067 WuirTs. Printing telegraphs. 
3,078 Nopss & Nosss, Jun. Electric steam radiator. 
5,062 SIEMENS Bros. & Co. & FERREIRA. Electrically detecting railway 
ints. 
3,089 Brio Ar. Preventing overcharging of accumulators and auto- 
matically establishing aud breaking the charging circuit from а 


,025 
026 


3 
5, 
5,029 
3 


dynamo. 
3,116 Conniscton. Electric hestera.” 


February 8, 1907. 
5,128 TURNER. Dynam»>. 
5,141 Lowson. Automatic cut off for overhead trolley wire. 
3.158 CrARKE. Relays. 
3,180 EvznETT. Alternating current гесіібега. 
5,184 Ѕртувү. Treating textile materials by electrolysis. 
5,189 AsTAFIEFF. Supports and connections of conductors and cables 
8,214 HookHaAM. Counting trains for electricity meters. 


February 9, 1907. 
5,266 Homes. Electric lamp heating apparatus. 
5,245 CARBONE. Are lamps. (Date applied for, 17/3/06.)*t 
3,247 Fins. Electrical contact device.“ 
5,254 VENNER & GRIESBACH. Time switches for electric circuits. 
5,276 RansrorD. (La Soc. Anon Electrometallurgiques Procédes Pau! 
Girod.) Covers of electric furnaces. * 
5,505 Reotsr. Electrical brakes for hoisting apparatus.“ 


SPECIFICATIONS PUBLISHED. 


1905 SPECIFICATIONS. 


21,947 Усх Ammon. Dynamo-electric machines. 
21.9474 Vow Аммон. Dyramo-electric machines. 
27/10/08.) , 

27,260 FYNN. Alterna'c-curr«nt motors and generators. 


1905 SPECIFICATICNS. 
1,£64 B.T.-H, Co. (G.E. Co.) Staff and the like signalling systems 
1,852 SikMsNs Dncs. & Co. & Gorpon. Measuring temperatures by 
electric resistance thermometera — . | 
1,867 ALLOSMRINE ELEKTBICITATS-GES. Electric signals for rail rays av! 
tramways. (Date applied for, 25/1/05.) 
2,066 BzBRy. Insulated conductors and winding. 
2,072 CowPzn-CoLEs. Heating air by electricity. 
2,166 ZRLENSK T. Poles for wireless signalling. 
9,529 PraTISCHER. Electrically-propel:ed vehicles. 
2,561 GREENWOOD & ANDERSON. Steam turbines. . 
2,367 Еүнн. Single-phase alternate current motors and gfmeratoz*. 
2,458 B.T.-H. Co. (G. E. Co, U.S.) Dynam»-electric- manes. 
2,479 Si&BERT. Motor starters with overload and no-volWge ne | 
2,514 Wartains. Grinding the contact surface of carbon brushes lv 
dynamos. 
2,552 BETrs. Electric furnaces. T 
2,705 Siemens Bros. & Co., WILSON & GRIFFITH. Conmutation win 
ings for direct-current dynamo-electric machines. 
2,706 Ѕгвмехв Bros. & Co. & Digsetnorst. Submarine cables. 
2,936 ELECTRIC IGNITION Co. & Hatt. Magneto ignition machines. 
. 3,540 Ѕтрввоттом & GRIESBACH. Electrical ,time-switch«s. 
3,620 Ношлхкв. Electric warning signals for railways and the! 
5,665 Martin & SHEPHERD. Magnetic clutcher. er 
‚495 P] Dynamo Mra. Co. & Pohl. Armatura wind nga for 
mutating electric machines. 
‚811 Lams. Trolleys or collectors for electricity. 
‚945 & 5,947 STRATTON, CLAREMONT, BAAVARA & 
cables. А iom 
,285 ManrLEs, Leacu, Rook & Beaumont. Ce ia freed me 
7,716 Влвовсні. Tramway and like rail points and switches. РТТ 
8.371 SALMON & CnEFFIELD. Electrical apparatus for VVV 
9,435 Epwanps. (Firm of Hille & Muller.) Treating sbee 
depositing metallic coatings thereon by electrolysis. 
9,556 JOHNSTON & ACKERMANN. Automatic block signal ayete 
railways. (Date applied for, 25/4/05 ) 
10,472 Hype. I- ading· in conductors for incandescent lanpe. 
12835 BROCKIE. к аге шр m 
12,305 STREUBER. Electric ignitera for explosion . incan- 
12,751 B.T.-H. Co. (G.E. Co US) Machines for manufacture of | 
descent lamps. i А Date 
13,201 Grimm. Guard for mouthpiece of telephonic transmitters. 
applied for, 12/8/05.) | twerke.: 
15,231 SIM ENS Bu ш Works. Schucker 
Driving machines electrically. | 6.) 
15,333 MoxpidLEB. Turbines. (Date applied for, 7/5/U ^ conductatt 
16,712 Dawson. Double cateniry suspenders for cha у suspensi 
16,713 Dawson. Clip for connecting trolley wires to ei achine* 
18,060 Tote ыы toe INO) S Cooling dynamo-e!* 
Date applied for, 1 . А | 
18,419 ВЕ Meavs for connecting rail ends to 271 for electric 
18,659 Manks. (Federal Electric Co.) Insulated bushings 
circuit wires. 
20,398 A. B. P. AccUMULATOR Cc. & BARKER. 


(Date appliel for. 


ike. 


2 См 


Tanner. Troughs for 


sy OO 


m forelectri¢ 


(Siemens 


Batteries. 


22,631 Matuigsen. Multiple carbon arc lamps. 
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COMP ANIES’ MEETINGS AND REPORTS. Co. £71,060, preference dividend £71,501. 18s, 6d., interim ordinary 


dividend £35.297. 10s, 8d., sinking fund for redemption of reference 
and ordinary shares £4,200, investment depreciation account £5,000, 
Bournemouth & Poole Electricity Supply Co. (Ltd.) 
The tenth ordinary general meeting was held on Wednesday last, Mr. 


reserve £20,000, leaving £783,214. 78. 9d. The directors recommend a 
Aymor H. SANDERSON presiding, 


final dividend of 4s, per share (tax free) on ordinary shares, absorbin 
£68,188, making 8 per cent. for the year and leaving £10,081 to be carried | 
The SECRETARY (Mr. H. В. Renwick) read the notice convening the 
meeting and the auditors’ report. 


forward. Practically the whole of the “ City system was being worked 
The CHAIRMAN then said: I am naturally pleased that I can again 


electrically by the middle of September. 93,794,438 passengers were 
pon a satisfactory result of our past year’s working. In many respects 


carried in 1906, against 82,442,410 in 1905 ; the receipts per car-mile 
were 18-95d., against 18:254,, and the expenses 7-95d., баса 7:684. 
; : OOLNE & TRAWDEN LIGHT RAILWAY C0. — At the meeting last 
oa 5 pesi о increase i еза да ae of я it was reported that the whole of the railway had been сше acd 
8 18 greater than any we ave previously been able was iu o tion. The ni f i i V 

show. There is a record increase in the units gold and & good increase 3108 89) ration 1.127 fer 19057 enges carried during 1906 was 
in lamps applied for, Turning to the balance sheet, you will observe 
that so far as the 4} per cent. preference shares are concerned the 


2,108,821, against 1,791,127 for 1905. 
DEUTSCH-ATLANTISCHE TELEGRAPHEN-GESELLSCHAFT ( COLOGNE).— 
account remains as before, but we have increased the 6 per cent, second 
preferense shares to £149,667. Otherwise, the capital account remains 


The directors’ report for 1906 states that the traffic receipts from the 
Atlantic cables show further increase, and the Emden. Vigo traffic has also 
as hitherto. Sundry creditors are less by more than £2,000. With 
regard to assets, i e to da 


which £26,680. 5s. 5d. has been expended during the year. In regard report, has (it is stated) enabled the greater part of the traffic between: 


and we regard it as the most remunerative portion of our expenditure, Emden and New York to be carried without retransmission at the Horta 


It is a sign of the Vitality and progress of our business, and so long as 
We have any undeveloped areas our money. can be profitably employed 
in this direction, Our investment.in the Richmond Co. has increased by 
£2,500, sundry debtors, as you will see, amount to £29,424, and we have 
at our bankers’ the considerable sum of £25,981. 14s. 5d., which repre- 
sents the unap терн balance of the last issue of preference shares 
referred to in the alance-sheet, Turning to revenue account, in spite of 
the fact that we have had to write back £1,200 in respect of the tramway 
supply, which I wish you particularly to note, there is an increase of 
£4,630 on account of sale of current and meter rentals. With regard to 
the item of £1,200, you will remember that in 1900 the company 
entered into an agreement with the Poole & District Electric Trac. 
tion Co. for a supply of current to Christchurch tramways, but 
the tramways were afterwards sold to the Corporation, and the 
benefit of the traction contract was, of course, transferred to that body. 
The negotiations for the sale of the tramways and the arbitration which 
followed extended over several Jears, and during that period we con- 
sidered we were entitled to take into our accounts the minimum sums 


racy. The total revenue for the year was 4,819,372.41 m. (£240,969), in. 
cluding 478,763.77 m. brought forward, 426,983.87 m, interest. received, 


103,036.78 m. was written off cable stock, apparatus, tools, buildings, &o., 
leaving gross profit 3,259,865.88 m. (£163,000). 189,055.11 m. has been 
Placed to reserve, 700,000 m. to special reserve, 100,000 m. to pension 
and benevolent funds. A 7 per cent. dividend has been declared, absorb. 
ing 1,680,000 m. (284,000), compared with 63 per cent. for 1905, and 6 per 
cent for 1904, and 497,836.77 m. is being carried forward. 


we quite anticipated, only the amount representing the loss of profit. 
This is a misfortune we must submit to. Otherwise the accounts 
are practically the same as last year. Despite this decision, and despite 


ham Electrical Power Distribution Co. has been more than realised, and 
working expenses, apart from the reduction in cost of current, have in- 
creased by less than £400, against an increase in traffic receipts of 
£2,526. Negotiations are pendi for the abandonment of a short por- 
tion of the light railway in Whickham. 
JOHNSON & PHILLIPS (LTD.) The directors’ report for 1906 states 
that the profit on trading account, Ko., after making provision for bad 


tractors does not appear this year, our total receipts show an increase of 
nearly £4,000. On the debit side, coal, fuel, oil, waste and water have in. 
creased byrather more than £1,000, but we sold 604,472 more units, which 
accounts for this increase in the fuel bill. Units sold show an increase 
of 30 per cent., and the increased cost was only 15 percent. Repairs show 
а little increagg, and rent, rates and taxes a 
regard to revenue account, the question of 
we have added £4,000 to this fund, and I think this is fairly well under 
the circumstances, although I hope at no distant date that we shall 
largely increase this figure. I will briefly refer to our interests in 
Swanage and Richmond. Our Swanage order has been confirmed by 
Parliament, and we consider this town has a future, and that we shail 
share in its prosperity. The dividends received from the Richmond Co. 
amount to £5,573. 8s. 11d., and we look upon this investment as a profit- 
able one. We desired to strengthen our position at Richmond, and we 
applied to Parliament for a bill, which has passed its second reading, and 
has been approved by a Committee of the House of Commons, We have 


the available balance is £23,701. 118. 7d. It is proposed {о pay a divi. 
dend of 7 per cent. on the 175,000 ordinary shares (£12,250), leaving 
£11,451. 11s. 7d. to be carried forward. The business of the company 
has been well maintained during the year, notwithstanding the fire at 
the works. The damage done has been repaired and the department 
affected is again in full working order. The directors have entered into 
а contract for the erection of two additional workshops, which will be. 
equipped with machinery and appliances in accordance with the most 
modern practice, this being necessary to enable the increase in the business 
to be successfully dealt with. 

KALGOORLIE ELECTRIC TRAMWAYS (LTD.)—The gross receipts for 1906 
were £51,879. 18s. 4d., compared with £53,512. 6s. 9d. for the previous 
year, and the net profits were £17,646. 48. 4d., against £15,942. 58. 11d. 
Although the gross receipts show a falling off, there has also been a large 
decrease in working expenses, effecting a saving of £3,787, largely due to 


which has very much improved our Property, because it has legalised our 
position in Richmond. At Bournemouth, between January 1, 1907, and 
March 25, 123 new customers have been connected to our mains, taking 
&n equivalent of 4,400 additional 8 с.р. lamps, including motors. We 
have effected certain economies in the matter of water, which will prove 
beneficial in the future. Altogether we have a prosperous and growing 


sumed was 933,109, against 909,597 in 1905. The earnings per car-mile 
were 18:221, and expenses 11:34d., against 18-74d. and 12:304. respectively 
in 1905. The expenses per cent. of earnings in 1906 were 62:24d., while in 
1905 they were 65:614. 
KIDDERMINSTER & DISTRICT ELECTRIC LIGHTING & TRACTION со. 
(LTD.)—At the meeting yesterday it was reported that the total capital 
expenditure to Dec. 81 on account of buil ings and plant for electric 
supply was £45,774. Gross receipta (including amount receivable from 
Kidderminster and Stourport Electric Tramway Co. for dividend) 
amounted to £7,718. Profit from the electric supply business showed an 
increase of £399. The chairman (Mr. W. L. Madgen) said that the slow 
Progress made during the first few years of the company’s existence 
was due to the quietness of the carpet industry. Two important factories 
had now installed electric motors for driving their machinery and others 
were adopting electric driving. The tramway traffic had net shown great 
improvement during the year, and they would have to look to excur. 
sionists from the Black Country for an increase in this direction, 


MADRAS ELECTRIC TRAMWAYS (1904) (LTD.)—The report for 1906 


With £10,214. 28. 3d. from 1905 the available balance was £296,835. 168. 11d. states that the profit in Madras was £7,887, added to £231 brought for- 
Interest and sinking fund absorbed £16,562, the annuity paid to “ City ! ward. After debiting interest and London office expenses, making pto. 


services of our secretary, Mr. Renwick, and our local secretary, Mr. 
Brightman. On the technical side I cannot speak too highly of the ser- 
vices rendered by the consulting engineer, Mr. Sparks, and our engineer, 
Mr. Ingram; indeed to one and all of our officers and staff our best thanks 
are due. 

I now more the adoption of the report and accounts, 

The VICE.CHAIRMAN (Mr. J. A. Oscar) seconded the resolution, 
which was carried unanimously. 

The dividends were then approved, the retiring directors and auditors 
were re-elected, and a hearty vote of thanks to the chairman, directors, 
secretary, local secretary, engineer and staff having been unanimously 
adopted, the proceedings terminated, 
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vision for debenture stock sinking fund and transferring £1,000 to depre- 
ciation and renewal fund, the balance is £1,198. The directors recommend 
payment of the preference; dividend and adividend of 1 per cent. on the 
ordinary shares (half-paid in Oct.), leaving £176 to be carried forward. 
The extensions of the tramways were only completed Deo. 24, and the 
additional capital was, therefore, unproductive for the greater part of 


the year. 


receipts for the December half of 1902 were £29,470, and for the past 
half-year £47,859. The decrease in fares and the improvement in ас- 
éommodation had largely contributed to the increase in the numbers 
carried and in the receipts, ‘Their increased prosperity was the outcome 
of the new service, which, as regarded speed, frequency of trains, good 
air and proper ventilation compared with anything in the country. 


METROPOLITAN ELECTRIC TRAMWAYS (LTD.) —At the meeting last 
week, Mr. E. Garcke said they had placed £8,270 to reserve for recon- 
struction and renewals (against £6,600 in 1905) before arriving at their 
net profit. They had paid the 5 per cent. preference dividend and a 
dividend of 4 per cent. on the ordinary shares, against 3 per cent. in 
1905. They made £30,800 more gross profit than in 1905, and of that 
£26,000 was derived from the working of tramways and light railways, 
£3,600 additional dividends received and £400 in sundry items. They had 
had heavier expenses (about £24,900), including repairs and mainten- 
ance, on which they spent £5,622 more. They had written off from 
preliminary expenses, &., £1,732 more than in 1905, and had paid 
Middlesex County Council £8,000 more. They also paid £1,521 to London 
County Council by way of rent for use of the line at Highgate Archway, 
£3,816 more in respect of debentures and loans, and £3,218 more in 
general items, including £1,000 in increased rates, £900 in increased 
insurances, and £1,200 in general expenses due to increased business. 
The increase of £187,000 in capital expenditure was due to the comple- 
tion of the purchase of the Harrow-road and Paddington tram ways under- 
taking and the reconstruction and electrical equipment of those lines, as 
well as to the electrical equipment of five additional miles of light rail- 
way which had been constructed during the year. It wasalso due in part 
to some further advantage to the power company in which they were 
largely interested. From London County Counc they had received 
£274,764 for their interest in the North Metropolitan lines, and that sum 
had been applied in repaying temporary loans aud in discharging out- 
standing debentures of the North Metropolitan Tramways Co. They had 
now close upon 30 miles of tramways and light railways open for traffic, 
and during the year they had carried 36,000,000 passengers, an increase 
of about 7,500,000 upon 1905, and they had taken an average of £7,500 
per route-mile of tramways and light railways, which was quite up to 
their expectations and might be regarded as satisfactory. They ex- 
pected to open six additional miles of light railways in the course of the 

resent year. The average fare per passenger carried had been reduced 

uring the year by something like jd. per passenger; and they felt, in 
common with every tramway company, that the limit had been reached, 
and that not only must they make definite protests against any further 
reductions of fares, but that they should see if some readjustment of fares 
could not be made. On their lines the workman could travel a distance 
of over five miles for 1d. if he travelled before seven or eight o'clock in 
the morning. There were other questions relating to the traffic problem 
which ought to be considered by some impartial authority apart from 
political considerations, and they hoped that some effect would be given 
to the recommendations of the Commission on London Traffic, and that 
the one recommendation on which everyone was agreed—namely, the 
appointment of a Traffic Board, would be speedily carried into effect. It 
was exceedingly desirable that they should bave such a board for the 
whole of the United Kingdom. They thought very highly of their electric 
power supply business. The volume of trade was steadily increasing, and 
the undertaking was now making a very fair return, while there were 
indications that this return would go on improving. 


WILLANS & ROBINSON (LTD.)—The directors’ report for the half-year 
ended Dec. 31 last states that, for Rugby, after writing off £6,774. 03. 8d. 
for depreciation, the accounts show a profit of £22,797. 148. Gd. It will 
be seen with satisfaction that the Rugby profit commences to approxi- 
mate to that earned a few years ago. At Queen's Ferry there is a loss of 
£12,204. 3s. 1d., comparing with а loss of £10,620, 1s. Sd. in the pre- 
ceding half-year. The increase is due to temporary causes, and better 
figures are expected for the current half-year. As the loss includes 
£7,611. 118. 2d. for depreciation, and a contribution of £2,538. 6s. 
for debenture interest and directors“ salaries, the true loss is a 
small one, and does not greatly exceed the expenditure which would 
be incurred for upkeep and maintenance if the works were closed. 
As has been explained before, the works are kept open on a small 
scale mainly to enable the company to offer them for sale as a 
going concern, and without any intention of further developing the 
business at present, which would require а material increase of capital. 
The net result is a profit of £10,593. 11s. 5d. for the half-year, comparing 
with a loss of £6,535. 23. 3d. in the preceding half.year, and with much 
heavier losses in 1905. The directors congratulate the shareholders on 
the growing success of the effort to create new branches of business at 
Rugby, to take the place of those which, through the operation of various 
causes. have ceased to be profitable. The half-year’s profit at Rugby, if 
OM be distributed, would suffice to pay substantial dividends. Under 
the present arrangements the profit cannot, of course, be distributed, 


firstly, because the loss at Queen's Ferry cancels a large part of it: 
secondly, because all that is left after that deduction, and, in fact, all the 
profits it will be possible to earn for some years, will be required to make 


ood the accumulated loss shown in the balance-sheet, plus the further 
oss which must accrue when the Queen’s Ferry Works are sold, neces. 


sarily at a price greatly below that at which they now stand in the 
accounts. Under the circumstances the directors strongly recommend that 
application be made to the High Court for permission to reduce the 
capital by an amount sufficient to cancel the loss. A scheme for reducing 
the capital and restoring the company to a dividend- paying condition, is 
enclosed with the report, and has been drawn up after consultation 
with many of the larger shareholders, and with the assistance of eminent 
counsel, and is believed to fairly balance the claims of the two classes of 
shareholders and to be beneficial to both. 


ee Eo RE UMS MEINEN. 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 
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NEW COMPANIES. 
LONDON TELEGRAPH TRAINING COLLEGE (LTD.) (92,661.)—Re 


March 2, capital £1,200 in £1 shares, to adopt an agreement with H. V. B. 
Child providing (inter alia) for the acquisition of the business of the 
London Telegraph Training College, &c. Reg. office, Morse House, 
20, Penywern-road, London, 8.W. 


VINCIT CO. (LTD.) (92,718). Вер. March 20, capital £1,530 in fl 


shares (1,500 preferred ordinary and 80 deferred ordinary), to acquire 
and work the agency for Great Britain and the English Colonies of al 
carborundum and electrite products manufactured or sold by the Vienm 
Carborundum Co., to manu facture and deal in machines and appliances 
for engine building, acetylene gas plant manufacturing, electrical and 
gas engineering, mathematical instrument making, motor and carriage 
building, &c. First directors, M. E. Souberielle, L. Bonhote and $, 
Whitman. 


STATUTORY RETURNS. 


CAMBRIDGE ELECTRIC TRAMWAYB BYND. (LTD.)—Beturn to Feb. 
gives capital as £5,000 in £10 shares, of which 107 have been taken up. 
£9. 0s, 44d. per share has been called up on 90, £10 per share on 10 and 
nil on seven, and £911. 12s. ld. has been received. Mortgages ші 
charges nil. | 

CENTRAL ELECTRIC SUPPLY CO. (LTD.)—The return to Feb. 11 gives 
capital as £100,000 in £5 shares, all of which have been taken upam 

aid for in full. Mortgages and charges, £336,876 4 per cent. guaran 
debenture stock. 


CONDUIT & INSULATION CO. (LTD.) —In return to Oct. 2 capital 
is £40,000 in £1 shares, of which 33,878 have been taken up. £l per 
share has been called up on 15,878, and £15,871 has been received, learing 
£7 in arrears. 18,000 shares are considered as fully paid. Mortgage 
and charges nil. 

COWPER-COLES GALVANISING BYND. (LTD.)—According to Ru 
Dec. 31 capital is £2,000, in 500 “А” and 1,500 “ B” shares de x 
all of which have been taken up. #1 per share has been calli f S 
500 A and 500 B, and £1,000 has been received. £1,000 is conside 
paid on 1,000 B. Mortgages and charges, £1,100. К " 

DIRECT UNITED STATES CABLE CO. (LTD.)—The capital in 118 
Feb. 12 is EI, 300, 000 in 65,000 shares of £20 each, of whioh Ке l. 
been taken up. £1,214,200 is considered as paid. Mortgages ande arges, 


EASTERN TELEGRAPH CO. (LTD.)—Return to Feb. 6 gives capi ч 
£6,000,000, in £4,000,000 ordinary stock and £2,000,000 prelaten ria 
of which £5,999,890 has been taken up and paid for in full. 
and cbarges, £1,907,704. b. 14 the 

ELECTRIC CANAL HAULAGE CO. (LTD.)—In return 0 ju а 
nominal capital ів £3,000 in £1 shares, of which seven have 
up. £7 has been received. Mortgages and charges nil. 


MORTGAGES AND CHARGES. ach 
KIRLEW BROS. (LTD.) A debenture created by resolation’ Ө £109. 
1902, and April 6, 1903, and dated March 25, 1907, to “ting uncallel 
charged on company’s property, present and future, including 
capital, has been registered.. Holder, Mrs. L. J. Kirlew. 


— — ä —— 
CITY NOTES. 
— (since Jan, 17, 120 


MEMORANDA (April 4).—Bank rate 5 per cent. lot 
Price of silver 291—80,,d. per os. 0008018 Sonera Consol Pas 
8511 —85: } for account; 23 per cent. annuities g April 9 and 2: 
Day, May 3; Stocks and Shares Continuation Hat iod 26; Mini 
Ticket Days, April 10 and 25; Pay Days, April 
Share Carry-over Day, April 8. | 

=. jrectors recommen! 

CUBA SUBMARINE TELEGRAPH CO. (LTD.)—The die”, 
a dividend on the ordinary shares at the rate of 5 pe 
(tax free) for the half-year ended Dec. 31. od that the bare 

NATIONAL TELEPHONE OO. (LTD.)—It 13 О тт "m 
holders have fully subscribed for the £1,000,000 0 
offered. 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC 


RECEIPTS. 
Week | 3 Inc. AGGREGATE. 
Line. ended. | à 8 NISS 
a о. of Inc. or 
| Weeks. Amount. Doo. (a) 
2 | 5 & | & 
Aberdeen OorporatieB .. March 27; 1,8! + 36 43 59,752 + 1,708 
Airdrie 000000000 200005 000 000 900 00 · » 2? 216 - 8 11 2,461 — 21 
Anglo-Argen . . . April 1 | 16,440 | + 1,129 13 | 207,369 |+ 13,789 
Ashton-under-Lyne Corp... | March 23 313 + 69 27 18441 |- 2,562 
Ayr Corporation «| , 30 210 + 2046 13,09 — 8 
Baker Bt. & Waterloo Ry. » 30 1,950 + 432 3 4,899 + 1,626 
Barnsley . . . 5 2 | 154 | - 11 | n 1,738 |- 39 
Barrow . . sos өөө eoo ee 2 220 | + 13 lt 2,364 - 5 
Beth Rlestrio Lad. „„ 27 730 000 18 8,069 |- 129 
irkenhead Corporation ..| „ 31 1,059/ + 63 - ons 
Birmingham Corporation || " A 95 eee 52 | 117,796 
Birmingham & Mid. . ..., 16 735 x 10 | 7,456 
57 eee , LIII 
3 Corporation....| „„ 27 961 + 113ͤö d " 
1 Correa „ $8 500 | + 1691 5l 53,508 + 8,906 
3 and „ 30 639 + 410 26 6,778 502 
1 өөө.) „ 313.276 + 1,357 | 52 | 110,838 + 10,170 
Bournemouth Won. „ 27 1.155 + 21 482 2,469 + 10,054 
Bradford — „ 23 4,336 + 336 | 51 226.963 + 7,778 
Brighton Oorporaticn ..... „ 31 1078 | + 318 | 52 48,898 — 1,250 
Bristol Trams & „ 29 5,257 + 784] 7 | 90749 + 56 
Buenos Ayres & Belgrano., „ 241! 3,80; + 218 13 44,479 + 2,857 
Buenos leo. o » 2 1,590 | + 46 9 14,617 + 1,859 
ра ета Nom. „ 30 | 1.718 + 686 26 1375 - 2,140 
54 31 302!) + 53 2 - 652 
Burr 0 осше 00000000000. E 31 1,339 it 52 бо, 489 eee 
вө. „ 30 (843,455 41, 288 13 4683. 522 + 299,736 
Сагай Gorporston . „ e e eee 
„ laiiway . . „ 22 2 — 11 t 667 t 29 
30 5,201 - 1,701 3 81,661 + 8,382 
8 hama & Dist ТА. . „ 28 666 + 118 J12 7,617 + 412 
cid Ранг el „ 31 9,305 — 66213 38.901 - 177 
Colchester gham ...... 36-21 2,855 A 11 29,541 Я 
Cork Electric п se 57 27 169 + 23 aoe ose es. 
сола стога on...... .. „ 29 1,568 | + 469 | 43 60,130 |+ 4,533 
55353 res 22 410 + 10 H 4,756 + 105 
ecc coe eevee: 0 251 T $2 12, 168 + 1,145 
Doa Halway.. „ 29 11s 4+ 28 13 1,157 + 1 
De seuils s 29 5,02 4 &в1 13 58 15 + 1,176 
udley Stourbridge ...... „ 22 762 - 5 11 8 431 = 191 
ре өзө өөө эо- „ 27 1,001 + 139 7 49,132 + 6,860 
300 0000000000: " 30 1,016 + 261 52 45,253 + 8,490 
tion . .... „, 29 993 | T 12 52 11,896 |t 656 
Falkirk and District ........ „ 27 232 a. vs M 
л & Dist. „ 22 985 | + 7411 10,837 |t 259 
61059 —.— 30 | 1,434 | + 1,787 43 728,06 |+ 59,092 
880p. . ooo «eee o uos toto эө. . O0 164 + 49 1,636 + 52 
Gravesend —Norih fee... „ 22 223 P 211 2,306 |+ 35 
гета р Clty RI... „ 3) 1.50% + 237 13 21.193 — 115 
Gt. Nort iecadilly&c.| „ 30 3,440 T 13 44,739 
Greenock & Port Glasgow. „ 22 5908 52 11 6,508 — 49 
Hartlepool ways...) „ 32| п — 9 il 2 694 " 
rr -— - = 218 
Hastings Mie: Trana 00. " 28 913 + 570 13 | 9.05 | + — 4,547 
Bond Ong... ‚өэ! „ 30 ЭК ＋ 81,832 13 585 + $18,452 
e eee A 30 1,603 + 289 Е 78,101 T 6,632 
nl Corporatlon . . .. „, 30 2,509 | + 441 52 | 0121257 [T 5.718 
no Disk Goni, an e|» 30 555 + 13352 24,78 |+ 572 
. UDC soe we i T аве T EE 
Ipswich Corporation 0% , 30 433 + 35 $2 21,31) - Bu 62 
Isle of Thanet Оо........... „, 30 50; | + 270 26 6,922 7 2278 
J arrow .. . . . . („% 22 lut : 11 1.105 е 
Keighley Corporation . .... „, 28 шэ + 25 39 5,791 |+ 455 
gud ecminsier & Disi. „ 22 90 | - 6 ll ,9:0 |- 79 
nei Corporation „ 30 150 | + 13| 43 7,231 |t 153 
narkshire Trams Со...) , 28 1,151 + 357 13 12,5321. 1+ — 3,001 
Lancashire United eseese! „, 27 1,179 + 400 813 12,993 3.265 
Leamington ... ......... . . . 11 22 + 120 = 7 11 1,456 | ЕЕ 51 
Leeds Corporation... „ 30 4.74 t ndr P | 3280908 Ro mud 
LI , U 
Leloester Corporation... , 30 | 2.307 + 322 13 36,516 + 318 
(| 4, 23 478 + 531 om 
Leith Corporation. „6090 1 i5 30 496 T 71 ) 113 | 23,215 * 0,226 
Liverpool Overhead Biy. ... „ 31 1,22 + 77, : 17,901 j- 71 
Liverpool Corporation ...... „ 23 11,207 + 792] 12 122,238 (+ 2,111 
London County Council.. , 21 29,023 ... 52 1,312,362 
London United . e , „„ 29 | 6,700 + 1,920 | $13 65,491 !4 4,465 
Lowestoft.............. ees. ? 30 122 H 74 26 3,97 1 t 515 
í 23 93 19 2 
Maidstone Corporation.. „ 30 117 4 32 752 5,552 = 231 
Manchester Corporation ... „ 30 19,885 | + 3, 711 52 715,883 + 51,608 
Mersey Railway... 5 30 1,855 + 2313 23,535 4 1,023 
M 990000 09600000000000000* * 22 204 | + 15 11 2, 150 + 122 
Metropolitan Dist. Railway; „ 31 6,972, - 9 13 10,10 ,229 
Metropolitan Elea. Trama „ 23 4,095 + 1035 | 11 | 41507 + ы 
sin ти n 22 293 5 20 11 3,211 "E 30 
on Corporation.. » 20 207 e 1 297 i 
Newoastle-on-TyneUorp.... „ 30 4.230 + e 52 | 293,990 + 13,91? 
DI t 
Newport (un.) ||" 30 601 | + 165 5 32, + 2201 
Northampton ration ,, 20 4194 78 52 22,121 n 533 
Oldham, Hyde... , 22 553 | + при 6,227 * 316 
Oldbam Corporation......... Г) 3l 2,251 + °12 1 2,251 t 512 
Perth (N. B.) Corporation., 27 137 | -+ 18 | 4a 6,959 n 
Perth(W. A.) Elec. Trams „ 291,443 - t$ | 13 19,531 163 
P 2000000090000 9000* ve 22 103 T 1 i 1 1,4 | = 29 
Portsmouth Corporation.. „„ 3) 2,087 + 693 52 94545 + 1,415 
Po 006000006 000000000000 006 ve 23 1,801 + 13 1 l 20,291 t 13 
Preston Corporation... x „ 27 662 ER 40 .. Se 
Rotherham Corporatio n. И ] 558 | + 160 2 | 26,651 i 3,188 
Rothesay 09000000000000000090082* » 2; i is E: 4 11 519 5 15 
„ 25 4,387 | 493 - | 
Balford Corporation >] Apul 1| 6,225] 4 2,087 E 231,771 t 5,338 
Bheerness ... ..... ...... .. March 20 451 =- 1 11 523 - 10 
5 sec uv i | 5,307 4- 9] 1 5,07 '+ 940 
e *9099*99809991 see see ees eee eee eo 
Southampton. — 27 | 820 | + 93 M P 
(a) These comparisons are with the corresponding period last year. | q Plus 8 days. 
fMinus 3 days. ł Minus 2 days {ё Plus 2 days. aat year electrical, " 


| 
Ine. 
Line. TM | g r Dec. 
| L (a) 
| & & 
Southport Tramways ...... March 22 239 | - 23 
South Metropolitan % 098 60 oP 22 715 ece 
South 8taffs.............. „ 72 840 | + 58 
, „ 2) 639 | + 91 
Btalyb'dge,Hyde,&o. It. Bd. t 0 40 em 
Sunderland Corn і vai 92 
Sunderland & D: Ф ..... 1 27 407 | + 93 
Swansea 60% . ” 22 i 896 + ХІ 
Taunton %% 0999900 ese? ee » 22 43 + 2 
| wo 22 152 — 11 
eside Trams Oo. @ercsese. eee | LE 
Victoria, Elec. Supply Co.of Feb. 21 831 | -F 104 
Wallasey Districs саш, March 30 962 | + 283 
Walsall Corporation - ie "i 
Warrington Corporation .. „ 25 370 | + 88 
West Ham tion . „ 28 2,340 6521 
Wi are 5 20 27 — 5 
Wolverhampton Co....... у. 22 412 | + 15 
Wolverhampton Corpn. .. x. 26 772 | + 118 
9 MOTOS e . eee | у, 22 233 та 
Wrexham... ооо оогоо оо. Т) 22 | 89 — 20 
Yorksbire W. B. » 81 1.377 + 615 
Yorkshire Woollen District „ 22. МЕ 100 


Но: | Amount. ! Dio P 


Кыза iua Ei ca d Red GR GR 2 FE 
lA сане : 


AGGREGATE. 


T 
| 
| 
| 


| 


£ 
2,308 
7,229 
9,369 


88,551 


4,861 


(a) These comparisons are with the corresponding period last year. 


electrical I Plus 3 days. 


++ +t 


+ 


ait 


Deo. (a) 


^ COLONIAL AND FOREIGN INVESTMENTS. 


LAST Price | RATB XI DIVI- | BUSINES, 
DIVI- KAMA, Wed., YIELD- | DEND | з DAYS TO 
DEND April 3. вр. DUE. | APRIL8, 
ELEBTRIJB RAILWAYS. Higb-| Low. 
TRAMW & в. d. est. | est. 
b| 4/0 эй entine железе], 1 m 6 11 0 Ap, Ost 751 7 
5 2/0 Do. 51» Cum. Pret. Deb. Жоо 14— 4 14 6 ame 533 6 Н 
8%. | 6 Do. Permanent 6X Deb. Stoch 132 m 490 — is . 
St. 5 Auckland Elec, Trams By Deb. 
ко. % e 509090900009 „%% EE ДАДА 104 —107 4 18 6 wm oe ГЕЗ 
6| .. | Brisbane Blectric Trams. Invest. 
Ord... о» ae easspeeeveaeee as 24 —2§ we ee ез ee 
b Do, ö par Cent. Cam. Pref.......| 40—44 |5 2 € < 4 114 
Bi.| 6% | British Columbis BL By. DI. Ord.| 126 —13) 4120 æ 148 | -~ 
St. b Do. re Ord. Stk seve ee OSes ve 105 —1:10 4 1t 0 a 196 102} 
St. 5 Do. Oum. P f. Stock.] 108 —197 4 18 6 = 1044 | .. 
40 dx Do. per Cent. st Mort. Dbs.| 100—102; 4 8 8 ES, Ер i 
100 Do. Vancouver Power Debs. ...| 102) —1044: 4 6 0 = — Pv 
Б 8/0 | Buenos Ayres and Belgrano Ord. —4 .8150| - 81 33 
5 8, Do. 6 Cent. A Cm. Pref. И 5 6 9 B dW .. 
Б 8/0 Do. “ " о6о 020000000 80000* 90000050099 b —b 5 9 0 «a b =e 
Bt. b Do. b er Cent. De S. %%% 104 —108 4 14 8 P 3 oe ee 
St. 5 Do. bX nd Deb. (red.) 101 —104 | 4 16 0 2 1084 1027 
St. 52 | Buenos Ayres Elec. Trams (1901) | 
tå. 020000 %%% 000 зо ооо CORTES ODE 00 06000000. 93 —101 4 19 0 me ee | ee 
100| 53% | Baenos Ayres Grand National 
504 Pref. Debs. 'TEIETETRILIITIT ho —104 5 5 9 a ее oe 
100| 6% Do. 6% 1st Deb. Bonds........| 100 —105 | 14 0 25 — 2 - 
6| 3/6 | Caicutta Tramwa aye (1 to 106,000) — 414 0 КЕ 8) | .. 
Б НЫ Do. Nos. 105,001 to 187,610 .... 7 320 = —ͤ— ~ 
106 Do. 5% Саш. Pref. . ооо ооаз ое ә» 54—53 4 7 0 . a" 
1 thy D>. 4% 1st Deb. Stock (вө2.).. | 1(5 —103 4 8 8 - ee - 
St. | Cap» Electric Tram Shares RI | E ee ae 
.. | BY Слово Tr. & Lig. 5X 1st Mt. Db. 95 —:9 ' 413 0 » - PN 
1 2 Havana Elec. Ry. «Сов. аи 5% 
1 81, оосо оса 83 ^ 6 9 0 ee .• ее 
100) 6% ! кй бот! Дес. us d 67 “АЎ 
Bt. | Deb. Stock... .. 91—05 5 6 00 e j — 
b 67 Do. 67 «p Ditto nn TIPP to —84 7 2 6 ee 909, oe 
5| 1/0 , Lisbon Elec. Trams Ord. ........| li—15,3 9 6] .. je es 
100 0/1} Do. 6% Cum. Pret. 695 „ 1; —1;, 5 1 0 ee ее ** 
St. 6% Do. 5% Reg. Mort. Debs, ...... 98 —101 |4 70 0 us eje 
St. b pie P. Tram 6% Tidi p 93 — 101 419 0 |Ja,Jul| · ve 
St.] 4 ontrea „ Bg. т 4 
* Debs. (1922) "ag. HA 102 —14,4 6 6 = us ie 
Bt. 5% | Perth E. Trams. ‘Ist Mt. Db. Stk. 102 —106 | 4 14 8 © Es d 
| $2 30 Paulo Tramway, Light and " 
Power Со. $100 Stock ...... . 113—188 0 0 | o JBA] o 
67 Do, 5 lst Mt. $500 Dbs, 2.1 £5%—97% |6 3 0 Ён 9 3 zi 
ELESTRIGITY SUPPLY. 
5| 8/0 | Adelaide Elec. 8'ply Co. 6% Cu.Pr. 31-5 514 0 vs А es 
10| 2/1 Bombas o 6x Cm PI. E pd. n= 517 6 15 и T 
Sb. 44; | Do. 41% D. Stock Red. ......| {6 —99 | 411 0 85 97 -- 
6| 3/5 ur ur leo. (1-90 000 074-84 | 417 0 4s 55 vi 
6 0/3 £1 paid .. - s" * 61 —7{ ee . on — 
50 6% city ot Wellington leo. Lt. and 
| Power 596 1st рь». TII 4S8 —b1 4 13 0 ee m oe 
..| 6% | Cordoba Lt. and Power Co. 1st Mt. 
| Btk. £100,000 5% Bds. (EESE KEE EI 90 —92 6 9 ec ee = 
5. .. | Elec. Ltg. & Trac. Co. of Aust. 
| ex Cum. ig зосооово оо бе оо ое 93—91 "ө y =; 
St. 57 ро. 5% Deb . St. . "c 88 —941 5 8 6 oe = 
St. b% | Elec. Supply Со. of Victoria 671 lat 
Mort Deb. St. ое ео ээ „„ AB ^9 me — 93 b 2 0 oe as 
St. 6% | Indian Elec. Sup. and Trac. Co. 
Db. 8$. Rd. Prov. Certs. „ % 0% 00 100 —1(9 b 1) 0 e» е ae 
1 0/7} | Kalgoorlie Elec, Power & Lig. 6 
| Cum, Pre t. ee ee — ——ů 2 $3 - 1i ее — ^ = 
St. . | Madras E.S. Corp. 57 Constn. Db. 
Bt. lestro о. 6 „ 7 %%% „%% %%7J/ 97 ыз 1)0 6 0 0 ee 97 oe 
] 1/6 Rand Electr! % % % % ¶ 0200906929 1 —)! -- = m et 
1 .. | River Plate Blecirictt Co. Ord... -4 — T » T 
97 Do. 6% Non. Cum. . в 0 9 “| + 
Do. T Deb. Stock. .. 97 —10) 5 0 0 oe ө «s 
Di E 2 Mss. i 96 Pref (i 30,000 6—54 5 9 6 ejt 
oya Е ntreal 
t Mort. Deb 5-99 4 11 0 Ap, Oot) — | - 


ʻi 6x Shawinigan 
* In calculating the 


n Water and Power 5% 


D.. оо ae we we we co ее “oo 


yield, allowance 
fo: rodemption 


93 —100%| 5 0 0 
asstued interest but not 
t Bs Dividend. 


bas been mais f 


L 
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zu MPANIES’ SHARE LIST. 
ELECTRICAL CO = fas 
* £. 
Price | RATE X | Drvrpxwp 9 6425 NAM April3.| к. 
і | Last NAME. | Vor | id E EUH DERD 41 . 
B ртт. April з. Bigh Lov. питан MANAGER As. [as 
r Ord... 900990 Gm» mo 9 0 
a ELEGTRIGITY SUPPLY. 04—104 65 6 ec А . 1 ^ ni Arcn кишен Моего afc of arrears 18; : ? 6 
le 6/0 Bournemonth & Poole Elso. Sup. Ord. 05—03 4 12 0 — Lon e 1127 Be Looe & Wilcox Ord „„ eae 50 4 
' 10 Do. per Cent. Сов. ГЕ eere | 205—169 | 11 8 =- |0 1/7id.| Do. Ре... i & Helsby Cables Ord.| tà—7 416 0 
le Do. сша. 5558 Stoch 0 ( rod.) 101 ug H : 0 i °. è 70 tBritish Tnsniaioå Prof.. . . e eee votos 10¹ Ча, 466 
n Elec. Sup.Ord. 14-9 H - а Mar, Bepi У ы — wei oH 8 20900000 1 ES. 5 16 0 
5 5 6 Ovos, 000s. 00 i Тиз 1i ' — Ж ot пена é Cent. Mort. b. Stock eve 65 23 ee 
5 ро, 7 „Cosy Guat Db.biock| 10 — 1 3 0 Feb, aug, „ — Вере lu? 617 0 
EFIE D RS eee DX xo cm ЛЫ 
8, 9/8 | Do. Атыыр сс 9-99 |4 1 6 - К «Sk par Cent. Pery. — 75 — 78 1018 6 
Г Hi Do. URBE ое: 000 000 ^ 43 123 J Deo 8 ** Callend са м 000000000000 É 1 4 8 з 
Chelsea Pub Sock in 164 —107 |4 4 0 y : ‚ Брег Cen Debs.(rd.)| 106 —108 
ме $5 |. De т Cent, De Deb. pace) nr, Beg 91— 68 0 Aub, zt o. Cent. 1st Mort. — ACA Ун 0 
10 7 dit of Sain Bik © eee ee. "i ZI > 0 ; In, Deo ss. Do. 43% 1st Mort. Deb, (red.) oses., биг - 6 0 
st ‘by le Do е бе Dab boss ged gigal 4 0 9| ape. oct - ee eG Par e а EHE 
9, at — ах arbo Elec. P.D Ord, £ipd. 15 8 6 0 April, Oot s “crompton and Co, (os T ie 0] 7 wie 510 
- D 955. 0 5% non oum. p ne — 3 -í4 5 17 6 = = Do. 5 per Cent. ist Mort. Debs. (rei) 1—1 6 18 А 
$ . of London Elec. up 10—11 5 9 0 Mar, Sept КН Mek, Kerr & Co. Ord...........— ө» 15-1); 47 
p гова 3 . Cum ali | paid) (red ed) 105 10684 3 0 oe К Do. 6% Cum. Frei. —.—.—.—. 101 -d i ч ; 
Bt "у Do: aa bbs Es | N-H [ais oj с s Kalson 4 t wan Unitedi A Ë 1-0 Jen o 
н, dt Folkestone Cent. Com, Pret eps ==] Б— 4 11 0 — "E Do. (£5 paid) . Mort. Deb.Biock(ré.) £5 — $58 6 
3/6 |t Do, & per Cent. Cum. e.c| {7 —310/ 430 0 — к o. буөгСер Stock . 89—29 
1% Deb. Stock (red.) 117 5 16 0 — Do. 6 per Cent. Ind Deb. 1-93 8 0 0 
ur a Hove Pigs reed es 1 EE. 3 а Ries ton's Elec. d. NIE 7 10 0 
e e e , d Сс p PEN 
s 6 000000 090 | um {7 = 0 = o. 5 T [E] 
„ ч | De. «Per Cont De 6e Rocking T Electric Construction N nee р 115 8 
dba eet SESE Dab, вый. „ ro i [sr Cont. Tat Mort Deb mé ST le o 
е Electric Supply Ord. 5 = bli 0 У ч General lectrio (1900 5X Cum. "i 99 - 95 4 4 0 
“| Box trout nua аси аео мета d "be- Vj per enl Preh, eere es E] але в 
5| 4% P. per Gent Cum. Pret... 4 2 Jely a Pe. 4 Per Cent nt Mi Db, Ef. —- 107 — 2 
5 Do ыт ср кш tock Ist Mori. 106 —1I09|4 2 9 Ju, Dec s Dc. 4jper Gutta Percha, G0, Wirka.) 151-16 i 
Bb | 44% | Do. ej per Cent fl. Db. Stock (гөй. 93 f | 314 6 - s Indis Bobbo, Gatta Ss . 07—00 | 6 10 
100] 98% | зро, Hes Coto lor F. Bin rer. РЬ) 9d - NEL sa aus s е Gout’ Oca Pouf, np | ¢ § 0 
A serene NEAREST | | acu acl АННЕ 
109| AEM | Do. 44% Deb. dz r 1—4 |5 8 3| Feb, Au с o VERS Deb Bok | mit 
ес. Supply z 4 | Feb, Aug . 47 Perp. Dep s 
i 5 10. 5 cr Coat ов. сше E is Zico ‘ 0 0 | Jen, July Es Ehople Conduits Ord... ec d " 
100| 4 To. te Mort, Deb. red. 1 e---| 115/276 6| Mar, Aug 2 о. €% Cum. Pref, m & Mainten'ce.| $9}—564 | 5 
1 E, | owing Cote Heep. == Em EHE Ушу - "De" d per Cent, Deb. Bonds, 1008 «| 100 -M eso 
nd Am Edi UN oe MEC Its s == 2 с, 6рет m, Ltd., Ord....| 9—9; 
10 % | seta EY es TIN се |: 2 mat : t Po. bf Nonum. Pleni c. 4 10 
100| 44 |t Do. eseseceeseso |. Fd 7 + . А i erred .... so a = 0 
ЧЕРИ qe ax Don Mo eue its Feb, Av f pe. 4% Int Most, Deb. Stock Red. . I8 —1C6 44 90 
Bb.) 4X | To. 4X Deb. brem Oric] HM |6 2 0 22,452 = Po. 4% snd Mort Debe, Red... 105 -u 5 0 
E. "Bor Tyer Ip quB EET EIL - о ны! zem moss] (3—10 |50 
: Deb. Bt e| 98 — = Es scenes я: ч 
B oe юнь ib iar ropes 00. 999000609 72 — 91 0 г { al on Го. "ee Cent lat Mort, Debs. cee. 77 -8 
Bt. 4 0 : $1-* та КЕ е 
АА | nia Sohn ets ia 4% ( С : unn. 8-H are 
. 59 Cum. р . % O z 6 is æ NN —91 6 10 
Pe. (iim Db . Kei. ... “grs 28 Z ee He BX Dobe. (redi) ... ees |6 3 н 
в. * Electric 8 y Ord. 000 өөө 10 000 50 ee lo-À 00000000000000400000« 000 өөө 000 106 —107 612 0. 
i 1/6 вв Cum. 0, 06900 000000 өөө 005 өз өө, н es P 0 ж "n Ang 0006000060090:000800000000005 944—0 8 : 6. 
: lat Mort, Deb. Є ar, Bept CECE -95 4 
“у . . EE EIER 3E Есш: . dd 
EE | Buttes Trama Pet а THEE : LXI 2E 211 ез в 
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Industrial Motor vehicles.. 


HE important part which motor vehicles are playing and are destined to play in the conduet 
of industry was made abundantly manifest at the recent Commercial Motor Exhibition held 
at Olympia, London. The rise of the motor lorry, waggon and van has been nothing like 
so rapid as that of the touring car. This is probably due to no lack of interest or desire on 
the part of manufacturers to take advantage of motor transport, but may be mainly attributed 

to the development of the pleasure vehicle at the expense of that of the industrial type. The loss to 
industry, however, may be considered somewhat as hope deferred, because the difference between the 
touring car and the industrial vehicle is one rather of degree than of kind. At any rate, this can be said of 
the petrol-driven types. Improvements in engine construction and the numerous devices accessory to the 
running of a petrol car will serve the same purpose equally well when applied to industrial vehicles. With 
wheels and body to conform to the requirements of goods transport, the petrol chassis itself would nced little 
or no modification for light service, and for heavy duty the changes needed would affect the frame rather 
than the engine and its parts. 

The motor omnibus chassis is generally well braced and sprung for its normal passenger work, and 
whether driven by steam, petrol, or petrol-electric power it may answer for both public and industrial service 
without alteration to the power rating of the equipment. The design of the frame and limits fixed for its 
width and length have an important relation to the method of driving which may be selected. In fact, they 
confer a degree of interchangeability which is distinctly promising to the petrol-clectric system, before which 
we believe there is an encouraging future. 

The electrical industry appears to have lost nothing by the development of the petrol motor. Judging 
by the many types of commercial petrol vehicles exhibited at Olympia and the numerous and fearsome 
examples ou the streets, of London more particularly, petrol vehicles are being submitted to severe tests 
under operating conditions to prove the value of their peculiar merits. Now, as far as the lighter types of 
vehicle are concerned, the petrol drive appears suitable. For the propulsion of omnibuses, char-a-banes, heavy 
vans, lorries, &c., petrol motors are largely used, but the inflexibility of the drive is a serious drawback to 
their continued efficient runniug, and financial considerations impose limits to the maintenance and repair 
items which otherwise would assume alarming proportions. Unfortunately, it is extremely difficult to 
procure figures comparing the principal cost items incurred in the running of motor 'buses and similarly with 
heavy industrial vehicles. Taking the case of the 'bus in particular, the cost per car mile, including all such 
charges as maintenance, depreciation, repairs, tyres, is variously given as between 10d. and 1s. 6d. Setting 
these figures aside as too vague to be serviceable, a consideration of the mechanical efficiency of the petrol 
bus does not tend to strengthen its claims to recognition for severe and regular service. We may be in the 
dark on the subject of its repair bill, but there cannot be much doubt, when the police restrictions alone as 
to noise are considered, that serious loss in transmission goes on continually and that the cost of gearing and 
clutch upkeep must be high, apart from the strain on the engine parts. 

Tho direct petrol vehicle, in bringing out in practice its own many defects, has emphasised the need for 
a combination which shall embody the compactness of the petrol engine with the flexibility and efficiency of 
the dynamo-electric machine. The petrol-electric system is being developed to provide this combination, and 
the recent Commercial Motor Show was productive of several excellent examples which will, we think, be 
heard of again before many months have elapsed. General details of these systems were given in The 
Electrician of March 15th, and as tests become available we shall publish them. At the moment interest in 
the exhibition will be sufficiently fresh to refer briefly in the present issue to the industrial importance of the 


combined system. 
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STEAM SETS. 


The attitude of the petrolvehicle makers seemed, in 
certain instances at the Show, to be one distinctly unfavourable 
to any such combination for large vehicles. We gathered that 
the opinion commonly held was based on the superficial 
appearance of complication—the additional electrical apparatus 
evidently conveying the idea of complex mechanisms liable to 
derangement and breakdown. Such views will probably veer 
round as soon as data from practical experience of the com- 
bined system are available. On the other hand, there are a 
number of builders of 'buses and heavier motor vehicles who 
realise the difficulties and troubles arising from clutches and 
gearing, and who are not indisposed towards some form of 
petrol-electric transmission. This initial sympathy is likely to 
grow as it becomes evident that existing petrol-driven vehicles 
can be converted without rebuilding the chassis. 

If the future of petrol-electric "buses is assured — and we do 
not doubt that it is—there is a wider field in which the system 
may become generally adopted—namely, that of industrial 
transport. For goods loads the petrol-driven waggon has its 
limitations. At the point beyond which it cannot go the 
steam vehicle enters, to do duty for the heaviest service. In 
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LIQUID RESISTANCE. 


the great industrial centres of this country the steam tractor 
and waggon have contributed much towards the development 
of the speedy transport of goods, and to-day many hundred: 
of theso vehicles are in regular use and are giving satisfaction. 
There are difficulties, however, in the application of steam 
power to a vehicle of this class which are not present with 
the petrol-electric system. The comparison, weight for 
weight, of steam and petrol-electric is also likely to favour 
the latter, as the boiler in the one case and the petrol 
motor in the other are both necessary evils in the respective 
equipments. 

We earnestly hope that the claims of the petrol-electric 
system for industrial transport will receive the attention they 
deserve, and that in the work of applying this method of 
propulsion to 'buses due regard will be had for the adapta- 
bility of the same chassis for receiving a waggon or lurry body 
for the carrying of heavy goods. Competitive use of the 
various systems will tend, as it always has done, to ensure the 
survival of the fittest, and, judging from present appearances, 
the petrol-electric is likely to set a fashion in the motor trans 
port world. 
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Modern Craction Cruck Construction 


Some Products of Mountain 8 Gibson, Ltd. —— 


LTHOUGH the extension of electric tramways has 
fallen off very considerably during the past few years, 
there has been no relaxation of effort to improve the 

design of trucks and under-carriages for the varied conditions 
of tramway and railway service. The increased size of passenger 
cars and the higher speeds at which these are run impose 
strains and stresses which speedily find out the weak places 
in a truck. Braking appliances, in their retarding action 
upon a car, also have a distinet relation to truck design, and 
must be carefully allowed for if good results are expected. 
The modifications which experience suggests also require to 
be embodied in later pattern trucks, and they need to be 
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Fig. 1.—* М.С.” E.M. Single Truck. 


service of cars which must be given over it. Rail corruga- 
tion, though not directly attributable to the rolling stock, 
is largely due to faulty truck design, and only experiment and 
practical experience can dictate any policy of improvement 
which shall mitigate this undoubted evil. Truck design and 
construction are, in fact, matters for specialisation from the 
makers’ point of view, and for study and co-operation on the 
part of the tramway manager. 

The works and business organisation of Messrs. Mountain 
& Gibson, at Bury, Lanes, have been identified with this 
branch of tramway work for several years past, and we con- 
sider, therefore, the subject of tramway trucks is sufficiently 
interesting to merit our space being devoted to illustrations 
and descriptions of their latest specialities in this direction. 

At the outset we may remark that the majority of the tram- 
way undertakings in this country are employing M. G.“ 
trucks of one type or another under various sizes of cars. 
These trucks are built in standard types for application to 
every style of car in regular use on modern tramcar Systems. 
In Fig. 1 we illustrate the “ M.G.” E.M. single truck for 
single or double-deck cars holding up to a maximum of 


Fig. 2.—A1 Suspension Truck, being a lighter form of“ M. G.“ E.M. Single Truck. 


passengers. This truck is of the four-wheel rigid-axle ty pe 
and is suitable for cars with bodies up to 16 ft. or 17 ft. in 
length. 
speeds at which tramcars travel at the present day. 
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This type of truck is simplified in design in another form, 
shown in Fig. 2; the winged axle box is dispensed with, and 


the truck is fitted with an improved form of axle box suspen- 


sion. In this springs are placed below the axle boxes resting 
upon seating: supported by links from the axle box, the top 
spring seating being fixed to the bottom of the horn blocks 
of the side frame. This allows of a lateral movement on the 
axles, which is advantageous upon roads in which there are 
sharp or many curves. 

On some tramlines the one-man or demi-car is favoured, and 
this pattern is much lighter than the standard types, To 


Fig. 3.—* М.С.” Adjustable Bogie Truck. 


carry the body of these cars a shorter truck is needed, and 
the type adopted by Messrs. Mountain & Gibson is shown 
on page 261. This is suitable for car bodies from 12ft. 
to 14ft. in length, and a large number of these trucks has 
already been supplied to tramway systems using small cars. 
For sparaely-populated districts one-man cars should be found 
very serviceable, and a!so on 
short tramway services for 
running during the hours of 
light traffic. 


There are, however, limits 
to the use of a single truck 
for tramcars, these limits 
being imposed by the length 
of the car and the radius of 
the curves to be negotiated 
on the system. A truck of 
the pattern shown in Fig. 1 
is fitted with rigid axles, 
which cause friction on sharp 
curves, To obviate this 


and still retain the advantages of the single truck the ** M.G." 
radial axle truck has been introduced. This is illustrated on 
It is designed for running at the moderately high pages 260 and 261. The construction affords very steady riding of 
the car body, and a much longer body can be placed on the truck 
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Fig, 4.—Equal-wheel Swing Bolster Centre Bearing Bogie Truck. 


than is possible with the rigid axle pattern truck. The makers 
claim that the reduction of friction is sufficiently marked to 
materially cut down the current consumption of the driving 
motors. This is obtained by the design of the axle supports 
allowing the axles to radiate on sharp curves and also by the 
employment of a much longer wheel base. These trucks are 
built to carry car bodies up to 20 ft. aud 22 ft. in length. The 
construction saves the use of bogie trucks. 

Although the preceding pattern of truck dispenses with 
bogie trucks on certain types of car, Messrs. Mountain & Gib- 
son make bogie trucks for the special service to which these 
are put. Fig. 3 shows a type of bogie truck which is employed 
for the lighter class of tramway traffic. The weight of the 
body is carried on side 
bearers, and rubbing plates 
are fitted to the underside 
of the car body. The truck 
itself is attached to the car 
body by a king pin working 
in a radius slot. In this 
truck the driving wheels 
are of normal size, whilst 
the pony or trailing wheels 
are of smaller diameter. 
This arrangement is adop- 
ted in order to get the 
maximum tractive effort 
with the least possible rail 
friction. mE | 

Another type of bogie 
truck for heavier service is 
shown on p. 260, this pat- 
tern having been adopted on the L.C.C. tramways for the 
large double-deck top-cover cars. The car body in this case 
is attached to the truck by means of a swivel plate working 
upon a king pin, the lower half of which is attached to 
the bolster in the centre of the truck. The wheels in this 
truck are of different sizes to obtain the maximum tractive 
effort and reduce rail friction to a minimum. The truck, 
as illustrated, shows a projection at each end for carrying 
a plough for use on the conduit system. It is also shown 
as being fitted with magnetic track brakes. With this type of 
truck one large motor per truck is carried to drive the car. 
Where two motors per truck are called for, the design shewn 
in Fig. 4 is suitable. This is known as the equal-wheel centre- 
bearing swing-bolster truck, and is specially built for heavier 


Fig. G. E.R.” Bogie Truck for Electri: Locomotives or Motor Cars 
on Railways. 
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types of street cars, but is also used for light railway work. 
In this truck the four wheels are of equal size, and the truck, 
generally speaking, is arranged to accommodate two motors 
per truck, i e., four per car, as for heavy cars, in most cases, 
four motors are necessary. This form of truck is often em. 
ployed even for lighter cars where circumstances seem to call 
for it, as the truck can equally well be used with one motor if 
required. The truck is substantially built, and is fitted with 
centre bearings and swing bolsters. 

Realising the importance of recent and prospective develop- 
ment in the electric railway field, Messrs. Mountain & Gibson 
have a serie: of truck designs to meet these requirements. 
Fig. 5 depicts a truck which is a further development of the 
four equal-wheel bogie truck previously described. This truck 
is built in a more substantial manner, but is specially designed 
for heavier service and for supporting cara on electric railways. 
It is a type of a truck which is much in use on under- 
ground railways and tubes. The truck itself, as will be seen 
from the illustration, is built strictly upon railway lines, and is 
of the centre-bearing swing-bolster type; each truck can he 
fitted with either one or two motors as required. It is also 
arranged so that either electric or vacuum brakes can be 
attached. Fig. 6 shows another type of truck as used on 


Fig. 5.—" T. T.“ Electric Railway Bogie Truck. 


electric railways, either as an under carriage for an electric 
locomotive or as a bogie truck for supporting railway coaches. 
The truck, as illustrated, is of the equalising bar type the 
equalising bars taking the weight through a swing bolster to 
the centre and distributing the weight over the axle bearings 
at each end. This arrangement allows a lateral movement on 
the frame of the truck to accommodate the car body when 
travelling up gradients or round curves. For the heaviest 
class of railway work the truck shown in Fig. 7 is made, this 
being of the equalising bar pivotal pattern, and is guitable for 
either locomotives or motor cars. 

The spread of electric tramways over enorm 
industrial, commercial and suburban, introduces problems 
which the tramway manager in charge of a small Lin 
seldom, if ever, had to face. On most of our large tramway 
services it is essential that tracks be watered and swept, the 


ous areas, 


Fig. 7.--Equalising Bar Pivotal Pattern Railway Tiuck. 
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Fig. 8.—Track Sweeping and Watering Car, gravity pattern. 


roads sprinkled and rails ground, and a special car is needed 
to perform these useful operations. Messrs. Mountain & Gibson 
inform us that they are pioneers in the construction of rail- 
watering and sweeping cara in this country, arid judging by the 
designs they have in use, this claim seems a reasonable 
one. The operations of watering and sweeping can be carried 
out on a single car or by separate cars. A good example of 
a combination car is shown in Fig. 8. Two of this particular 
type of car have been supplied to the Belfast tramways. The 
water tank is rectangular and the feed is by gravity, the capa- 
city being 1,500 gallons. Below the tank is a compartment 
containing a 15 H.P, motor for driving the forward and rear 
sweeping brushes. This motor drives a countershaft by chain, 
the brushes being also chain driven at a speed of from 250 to 300 
revs. per min. through friction clutches for disconnecting the 
rear brush. The motor can also be reversed to reverse the 
direction of the brushes. A car of this type has been found 
suitable for dealing with snow from 12 in. to 18in. deep. The 
total weight of the car with tank full is from 18 to 20 tons. 
Sanding gear and a rail grinder are also fitted to this car. 

On p. 261 is shown another type of cir fitted with gravity 
water tank and rail-grinding gear, as supplied to the L.C.C. 
The tank has a capacity of 1,800 gallons. A track-sweeping 
car, supplied to Bolton Corporation tramways, is illustrated in 
Fig. 9. The body of this car is arranged to contain the motor 
for driving the brushes, the drive being by countershaft and 
chain. For street sprinkling the compressed air water tank is 
recommended, as a greater pressure of water can be obtained. 
An open pattern examp'e of this type of car is shown 
on p. 260. The tank in this case is cylindrical and is 
mounted well up on the under carriage to allow for the 
sweeping brush motor in a compartment below the tank. The 
tank has a capacity of 1,800 gallons, and with an air pressure 
of 401b. per square inch a street from 80 ft. to 100 ft. wide 
can be evenly sprinkled. The water capacity is equal to about 
З miles of street. An enclosed pattern of compressed-air 
watercaris shown in Fig. 10, but this has no sweeping or 
grinding gear. All these tanks and brushes are mounted on 
special steel girder under-carriages, fitted with horn blocks for 


Fig. 9.—Covered-in Tyre Track Sweeping Car. 
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the axle boxes. The electrical equipment is identical with 
that of a standard tramcar, comprising two motors, trolley pole 
(or plough), and controllers front and rear. Brakes and 
sanding gear are also included in the fitments. In the case of 
the compressed-air types a motor-driven compressor is used 
which supplies air at from 301b. to 50 Ib. pressure. 


BURY CORPORATION TRAMWAYS 
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Fig. 10.—Enclosed Type Compressed Air Watering Car. 


Amongst the latest orders secured by the firm is one from 
the L.C.C. for 800 pairs of centre-bearing swing-bolster maxi- 
mum-traction trucks, constructed to receive magnetic brakes, 
and for fitting beneath the new bogie cars which are being 
built for the L.C.C. new tramway service. These trucks are 
to be similar in design and construction to the 350 pairs 
which the firm have previously supplied to the L.C.C. 

In addition to this large contract, the firm have in hand at 
the present time, amongst others, orders for complete tram- 
cars, including trucks, for Llandudno, Delhi, Coventry, Ports- 
down and Horndean; and for their trucks for Nottingham, 
Leyton, West Ham, Wemyss, Pontypridd, Birkenhead, Staly- 
bridge, Dublin „Bury, Derby, &c., also for Calcutta and Montreal. 
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Electric Power in Paper His. 


HE making of paper is one of 
the rhost fascinating of indus- 
trial operations, and it is one 

moreover in which machinery is 
largely employed. Steam and water 
power have hitherto ranked first in 
the mind of the engineer responsible 
for the power equipment of paper 
mills, and considering the wide 
ranges of speed required to drive 
the machines his resources must 
have been sorely tried to arrive at 
an efficient arrangement. It is a 
matter of considerable industrial 
importance that electric power can 
be successfully applied to the driving 
of paper machinery. Already the 
demand for paper has reached 
astonishing figures, and electrical 
engineers will accordingly welcome 
the capture of yet another industry 
from the advocates of steam, gas 
and water power. These primary 
sources of energy are, of course, in- 
valuable for drivi g dynamo electric 
machinery, but for direct application 
to industrial purposes they are 
proved unsuitable. | 

For the driving of paper mills the power agent should fulfil 
the following requirements: Extensive speed range, with 
small inerements from the lowest to the highest ; constancy of 
speed, with considerable load fluctuations ; reliability and low 
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initial and running costs. The conditions specified are com: 
plied with entirely by electric motors, which possess, in 
addition, further advantages of compactness, absence of undue 
vibration, noise and fire risk 
For the following 
general particulars and 
illustrations of paper 
mill installations we are 
indebted to Messrs. 
Siemens Bros. Dynamo ) 
Works (Ltd.), of Stafford 
and London. 
The generators for 
supplying electric power 
to paper mills may be 
required either to givé 
constant or only slightly 
variable voltage, or to 
give a voltage which can 
be regulated over a wide 
range for providing à 
corresponding speed 
regulation on the motors. 
If constant-speed motors 
have to be used on the 
same circuit, ОГ part 0 
the power bas to be u 
for lighting, а constant- 
voltage generator m 
be installed. | 
A turbo-generator 5 
recommended for this 
purpose, аЛ Messrs. 
Siemens supply ? sel 
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which ‘consists of two dynamo machines arranged in tandem. 
They are run in parallel and give together 1,000 kw. at 935 to 
250 volts. The two machines are driven by a steam turbine at 
& speed of 1,800 revs. per min. Inter-poles are provided 
which give sparkless commutation under all conditions of load 
with fixed brush position. No trace of sparking can, so we 
are informed, be detected even on heavy overloads, 

Figs. 1 and 2 illustrate a paper-making machine driven bya 
continuous current motor Which has two armature windings 
and two commutators, and is fitted with inter-poles to ensure 
sparkless commutation at all speeds and loads. When running 
at its highest speed of about 600 revs. per min. the motor 
develops some 80 H. P. It can be run at any one of thrce speeds 
without shunt resistance by connecting the two windings of 
the armature in series or in parallel between the outers, or 
between the middle wire and one of the outers of the three. 
wire supply. The finer variation of speed within these limits 
is obtained by shunt regulation. The lowest normal speed is 
obtained by connecting the two commutators in series between 
the middle wire and one of the outers; the next higher 
normal speed is obtained with the two commutators in series 
across the outers; while the third normal speed is arrived at 
by connecting the two commutators in parallel across the 
outers. In this manner it is possible to obtain praetically any 
speed between 75 and 600 revs, per min., corresponding to a 
paper speed of from 33 ft. to.260 ft. per minute. 


All these changes are made in the simplest manner possible 


with the aid of a special controller, the hand-wheel of which 
may be seen to the right of the machine in Fig. 2. By turn- 
ibg this hand-wheel in one direction, the motor Speed is 
gradually increased from its lowest value to its highest, the 
ratio of the extreme speeds being as 1 to 8. А scale is fixed 
immediately below the hand-wheel, and a pointer indicates at 
any moment the Paper speed or motor speed, as well as the 
manner in which the motor is connected up. This special 
starting and regulating controller is fixed to the ceiling of the 
room below the engine room shown in the illustration. 

In another paper miil the speed variation is not obtained by 
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Fig. 3.—Special Shunt Motor Driving Paper Making Machinery. 
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а three-wire supply and а motor with two commutators as in 
the above case, but by the combination of an ordinary continu. 
ous-current motor with a dynamo which supplies current at 
varying pressure. This special dynamo is installed in the 
generating station with the ordi- 
nary constant voltage dynamos. 
The latter supply current to the 
lighting circuits and to the field 
of the special dynamo. The speed 
of the paper machine may be 
regulated within . desired. limits 
down to zero by varying the 
voltage of the special dynamo 
by means of the field rheostat. 
This rheostat need not be placed 
near the dynamo ; in fact, it is 
fixed in a position convenient for 
the attendant of the paper-making 
machine. Since the closeness of 
speed regulation depends only on 
thé number of steps in the field 
rheostat, it is possible to make 
the speed variation as gradual as 
may be desired by simply adopt- 
ing a suitably large number of 
resistance steps. The motor of 
the paper-making machine (see 
Fig. 3) is started with the full 
resistance in the shunt circuit of 
the special dynamo—that is, at 
the latter's lowest voltage—and 
no wasteful starting resistances 
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are required for the motor, which nevertheless starts slowly 
and without jerk. By cutting out the field resistance step by 
step, the speed of the motor is gradually raised to the desired 
value. To stop the motor, the regulating resistance is fully 
inserted in the field circuit of the special dynamo, after which 
the armature and exciter circuits are opened. 

Fig. 4 illustrates another form of motor drive for paper 
mill machinery. 

Such an installation shares with the first-mentioned plant 
the advantage of low capital cost and running expenses. It is 
further characterised by extreme safety in working, since the 
field rheostat and the conductors between the latt«r and the 
special dynamo only carry small currents at a low tension. 
Moreover, this arrangement allows the paper machine to be 
stopped conveniently and quickly by causing the motor to act 
as an electric brake returning energy to the power plant. 


Motor Buses and Cramwavs. 


HE recent Commercial Motor Exhibition attracted a 
number of tramway managers and committees to view 
the examples of motor "buses and char-a-bancs assembled 

among the exhibits. At a time when tramway extensions and 
schemes are more rarely undertaken than formerly, the 
exhibition somewhat opportunely raises the vexed question 
whether motor buses or tramcars shall be entrusted with the 
surburban and inter-rural services of existing tramway systems. 
When some enterprising managers of tramways took up motor 
‘buses some two or three years back they indulged in a very 
doubtful form of speculation. There does not appear to have 
been any enthusiasm over the experiments made with these 
vehicles otherwise they would at once have become popular 
for feeding tramway systems. After seeing the display of 
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Fig. 4.- Arrangement of Motor Drive in Paper Mill. 
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"buses and other commercial 
vehicles at Olympia, tramway 
managers will probably be 
tempted . to reconsider the 
matter of extension of the car 
service in the light of the latest 
design of, and experience with, 
more modern types of self 
propelled vehicles.  'Buses, 
char-a-bancs and other passenger 
vehicles are now sufficiently 
improved to receive serious con- 
sideration, for country road use, 
at the hands of tramway 
managers. | 
If they were interested in 
what they saw with petrol. 
driven forms of vehicle they 
could not fail to be drawn te 
wards the petrol-electric system 
because the equipment, in some 
. respects, resembles that of an 
electric tramcar. The main con- 
trol is entirely electrical and an 
ordinary tramcar driver would 
need little training to learn 
thé points of a petrol-electric 
car. Similarly the repair shed 
| staff would probably have 
no difficulty in attending to the adjustment of the petrol 
side of the system, while the electrical side would present 
few, if any, new problems for elucidation. Until the 
ideal secondary battery is evolved, tramway managen w 
the point of selecting a motor 'bus or two for feeding outlying 
districts can, we think, find ample justification for giving the 
petrol-electric system a trial. They need no reminding of 0 
accelerating properties of the electric traction motor or of the 
smoothness and efficiency of its drive. The only new inel 
of the equipment is the petrol engine, and as this 1s run only 
under the best possible conditions, fears need not be enter: 
tained of the same troubles arising in practice as periodically 
crop up with gear and clutch drives. Comparing the e 
merits of the direct petrol and petrol-electric vehicles, m e 
tramway manager's point of view, the latter has certainly ji 
most to commend it. It is true that exhaustive tests have ye 
to be made on the road with petrol-electric 'buses; butin зи 
tradistinction the petrol bus has achieved only а doubtful suc 
cess, even under the best conditions of service. Town к 
favours the petrol-electric system on account of the many 17 5 
and starts needed, but the value of more continuous running? " 
suburban and inter-rural traffic for petrol vehicles is discoun н 
by hilly roads and the need for frequent gear ndm а 
the broader question of the extension of the track int 
districts and maintenance of a service with uniform equip® 
: А ith certainty later. 
tramway managers will be able to decide wi 1 
But it certainly does seem as if the case for the sel TE 
vehicle is being improved to a degree which makes rin 
parison between it and the electric car a more s d 
In the end the balance of opinion will, judging i zn of 
developments, be given in favour of the ‘bus a ae И 
service in question; and if this should prove t i ne 
believe that the petrol-electric vehicle, and g ае 
petrol, will contribute most to ће bringing ee 5 the electric 
One is tempted to reflect upon a future In W бт кеш 
trolley cars are converted to petrol-electric, but 
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Warehouse Electric Cranes $ Сарап. 


AILWAY companies enjoy a species of com- 
petition which impresses strongly the 
necessity for maintaining their equipment, 

whether it be locomotives, rolling stock, goods 
yards, &c., at an up-to-date standard. In goods 
yards and warehouses this need for efficiency is 
constantly felt. Prompt deliveries, especially of 
urgent and perishable goods, cannot be guaranteed 
unless the plant in warehouses and yards can be 
operated safely and efficiently at a reasonably 
high speed. 

The electric pillar crane and capstan are prob- 
ably without rival for the arduous duty imposed 
upon lifting and transporting devices in goods 
yards. The Hull and Barnsley Railway Co. have 
realised the advantages of the electric drive for 
cranes and capstans, as they have recently intro- 
duced at their Neptune-street goods warehouse, 
Hull, eight 30 ewt. jib cranes and four 1 ton cap- 
stans The order for these was placed with Royce 
Limited, Trafford Park, Manchester, who have 
fitted their motors to the plant in question. 

The cranes, one of which is illustrated in Fig. 1, are driven 
by two totally-enclosed motors for hoisting and slewing re- 
spectively, the control being by drum-type controllers with 
magnetic blow-outs. The drive is through machine-cut gears, 
and there is an electric brake on both motions. The hoisting 
speed is 40 ft. per minute, and slewing through 240 deg. can 
be accomplished in 20 seconds. 

The capstan equipments are of standard pattern, and each 
is driven, a totally enolosed series motor driving the bollard 
through a special slipper clutch, which obviates overloads on 
the mo'or and gearing. The controller is of the tramway 
drum type and a foot pedal is provided to allow for continuous 
running. The whole of the gear is enclosed in a single iron 
box, which is cast in one piece, and the top of the box can be 
raised to give access to the working parts. The rated load is 
a 1 ton continuous pull at 120 ft. per min.; lighter loads 


Fig. 2.—Railway Good’s Warehouse with four I ton Electric Capstans, 
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Fig. I. View of 30 cwt. Jib Crane with separate Motors for Slewing and Lifting. 


being handled at proportionately faster speeds. A view of the 


warehouse and capstans is shown in Fig.2. 

Some details of tests, showing the current consumption of 
these cranes and capstans, have been supplied by the makers. 

These were recently carried out by the Company’s electrical 
engineer, whose report is hased on detail figures taken over 
four consecutive days, viz.: December 19th, 20th, 21st, and 
22nd, 1906. During this period the total number of lifts 
made by the cranes was 1,378; total weight lifted by the 
cranes was 285 tons ; total number of loaded wagons handled 
by the capstans was 1, 253; total number of unloaded wagons 
handled by the capstans was 1,097; total amount of energy 
consumed by the cranes and capstans was 76-1 units; the 
height of the lifts by the jib cranes averaged 4 fcet ; the loads 
varied up to 80 cwts. 

Every crane lift was slewed by power, and both loaded and 
empty wagons were moved an average of 12 
yards each. About 500 wagons were trans 
ferred from one set of rails to another ria two 
turntables. The time taken to transfer one 
wagon from one road to another ria two turn- 
tables was 45 seconds. 

The total consumption of 76:1 units or a 
average of 19 units per day, corresponds exactly 
with similar readings taken during August 
September, October, November, and part of 
December, 1906, a total of 131 working days 
The aggregate capacity of the crane and cap 
stan motors is 120 E.H.P. We understand 
that during February, 1907, the total energy 
consumption of the equipment amounted to 
463 units. 

The installation is typical of what can be 
done with electrical energy in railway jen 
At one time railway companies, in common ui 
others, regarded electric power as useful | s 
lighting purposes only. From the foregoing 
it is evident that that opinion has changed. 
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Commercial Development of 
Central Stations. 


HE utility of a permanent showroom is frequently called 
T in question in moderate-sized towns and even in large 
cities, and station engineers who have not experimented 
in this direction are inclined to be chary of taking any steps. 
While it cannot be doubted that a large ex- 
hibition, well organised, persistently adver- 
tised and kept open several weeks, gives a 
great stimulus to trade, the class of public reached is mostly 
general in character and specific trades are rarely reached. For 
instance, a baker attending any such exhibition will see a 
number of electric motors shown and his inquiries as to their 
capabilities will be carefully answered, but he will not be im- 
mediately attracted by something directly appealing to him 
and his own special trade. Most exhibitions fail to do a 
greater amount of business because they are too generic ; they 
aim at covering too much ground. We are told that this is 
the age of specialisation, and the station engineer will find the 
saying particularly true in his own case. When all is said, he 
cannot expect the various power-employing trades to flock to 
him because he exhibits an ideal power agent, such as the 
electric motor. If he makes a dead set for a certain class 
of customer he may reasonably assume that he will make some 
impression on him. To create a stir among a certain group of 
power users should be his object, and the peculiar local con- 
ditions will help him to do this. The district may contain a 
large number of flour millers, or timber yards, or small work- 
shops, competing one against the other. Makers of the special 
types of machinery used by these manufacturers or traders will 
be keen in pressing them to introduce improved forms, and the 
competitors in turn will, where possible, instal the latest 
types of plant. Similarly, if pressed or induced to do so, they 
may equally well adopt electric driving for the operation of 
these machines. 

It is the station engineer's business to stimulate interest in 
this by arranging special exhibitions which will deal consecu- 
tively with specific trades. A very little ingenuity will be 
needed to rip up a model bakery, say, or workshop, showing 
the redisposition of the machines with the electric drive and 
the advantages secured by its adoption. This model placed on 
a table in a room at the works, or in some central office, 
might be the nucleus of a special traders' exhibition. Around 
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the room would be photos of actual installations, and supple- 
menting these could be special literature summarising the 
advantages of the electric drive for this particular trade. 

Of course, the data upon which the model would be based 
would have to be carefully collected from the respective trade 
sources, otherwise it would be subject to severe criticism, and 
would defeat the object in view. The point we wish to pres 
home is the importance of bringing the electric power problem 
down to the level of the man who has to look at it from his 
point of view. The general exhibition is undoubtedly useful, 
but we should think that the special exhibition will prove more 
so. We cannot, of course, lay down any fixed rules for observ- 
ance, as the method of procedure will vary in each distnet. 
The idea would, however, be worth acting upon where a cluster 
of special trades is to be found in any one industrial centre. 


The comparatively high initial cost of a large 

Half a Loaf. complete installation of electric motors 5 ? 
serious drawback to electric power development, 

and is a problem which every station engineer must face. 


Electric driving has the enormous advantage of being applic- 


able piecemeal to any trade, and this is the loophole by which 
the electric motor may be introduced. It is, however, a means 
of entrance which is often overlooked. The station manager 
has in reality a great advantage over suppliers of gas or 
hydraulic power, for this very reason of his ability to insert 
the thin end of the wedge and subsequently drive 1t right 
home. We were recently shown through a small cotton mill, 
in which steam, gas and electricity figured in the power eq | 
ment. On questioning the mill manager as to his opinion 0 
their relative merits he plumped without hesitation for id 
power. The othertwo were only tolerated because the EE 
ment could not afford to complete the electrical equipment, 
though thcy intended doing so at a favourable om 
This instance is only one of many which might be {ош 0 
overy class of industrial establishment, where small 
will lead to greater things. The electrical manufacturer | 
doing his best to assist the station manager 1! а : 
this nature. Small motors are everywhere available, ees 
wide selection of speed and power. Portable tools, 9 5 
with motor, are procurable at competitive prices, and no d bs 
form of introduction for the electric power service um 
found. A power user can accustom himself and his 0 
to electric driving in this way and the satisfaction he 18 1 
certain to get will prompt him to extend as occas em 
While we do not wish to damp the ardour of ambitious Е 
movements, we think there is more in the “ half a loaf” p 
than meets the eye. 


шр: 


circuit-breaking device. 


257 


Industrial Copics. . . 


F The fuse and the circuit-breaker were 

uses : : 

t. at one time regarded as belonging to the 
Circuite consumers’ premises and the central station 
Breakers. ; : 

respectively. In the development of electric 

power installations this axiom has been faithfully observed, 
and we find the fuse in both large апі small sizes and open 
and enclosed forms a common object among the controlling 
devices for motor circuits. The difference in price of the two 
protecting devices was once markedly in favour of the fuse. 
“ Any fool can make a fuse in a few minutes” was a not 
unusual remark. The circuit-breaker was quite another 
matter. It had to survive an extended period of uncertainty 
and suspicion. The indignity of a tied latch had to b» endured 
until confidence was gained, and even on station circuits, 
which were regarded as its special sphere, it only with difficulty 
maintained its position. 

Competition between the two devices is still keen, and both 
have assumed more promising and more attractive forms. 
Both also have their respective spheres of utility, and the 
question of price still favours the fuse. But the circuit- 
breaker has won over valuable ground since industrial power 
developments began in earnest. On high-tension power cir- 
cuits the fuse is no longer tolerated. It is not so safe and cannot 
be made to discriminate to the same extent as a circuit- 
breaker. The oil-tank switch has made the H.T. circuit- 
breaker what it is, and the combination is in every way 
desirab'e. The fuse is not complete in it:elf. A switch is 
required in series with it, and the cost of this must now 
be debited against it, True we have the switch fuse, but 
this is not so dependable for high pressure circuits as a hand 
Switchmen or wiremen are not keen 
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on handling air break switch fuses when oil tank switches are 
in vogue. If the fuse is not yet dead for high voltage work, 
it will not long survive the keen competition of the circuit 
breaker. For lower voltages the fuse can be expected to hold 
its own for a time. A switch fuse is cheaper than a circuit 
breaker. For distribution boxes, it is distinctly valuable and 
cannot at the moment be surpassed. But the circuit-breaker 
scores on the motor cóntrol board where the common pro- 
tecting devices on the motor starter are unsuitable. To be 
censtantly replacing a fuse at this point would be to waste 
valuable time. The circuit-breaker is at once replaceable, and 
if properly designed is at all times reliable. Further, it must 
not be forgotten that it is a more mechanical and less delicate 
device than a fuse, and is better adapted for handling by the 
class of electrician on power installations. 

It seems to us that the greater the extension of electric 
power applications in industrial centres, the better are the 
prospects for the circuit-breaker. Already there are signs of 
this cheapening of the circuit-breaker to make it compete with 
the fuse. Iron-clad gears have all helped to push out the fuse, 
be:au:e its use is attended with certain risks of arcing to the 
box or frame work. With the circuit breaker this risk can be 
easily guarded agaiust. Again, an iron-clad circuit-breaker 
is more acceptable to the power user whose employés are 
notoriously rough in their treatment of tools and power 
appliances. A handle sticking through a slot in an iron box 
is not likely to encourage workmen to qualify for damages 
under the new Compensation Act. 

There is no denying that electric power applications to 
industry are rapidly proceeding and this spells restricted 
service for the fuse. The foregoing, of course, only applies to 
circuits on which large capacity fuses are used, as the small 
enclosed fuse is never likely to be threatened by the small 
circuit-breaker. 
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Є акопа. 


Е bread is indispensable as a food for the body, paper is 
I equally so as a means of conveying food to the mind. 
The world's present regular demand for paper must 
reach alarming proportions, and if expressed in tous or 
miles would appear startling in the extreme. As in many 
other industries which have rapidly risen, 
the extent to which machinery is used is 
considerable. In fact, like all young in- 
dustries—that is, young in the sense of modern ex pansion 
and improvement—that devoted to paper making is mainly 
dependent on mechanical methods of production. The 
development of this machinery runs parallel with that of 
the electric power movement, and it is not a matter for 
surprise that they should both meet and join at certain 
points. On another page we refer to the electric driving of 
paper-making machines, and it will be noticed how adapt- 
able the motor is to this work. The wide range of speed 
control required is only available in a power agent like the 
electric motor, and paper-makers must turn with consider- 
able satisfaction to so handy a machine. Where new 
works are put down and a power service is conveniently 
near, the more easy method would be to operate the motors 
from this supply. Many large paper mills are, liowever, in 
full work to-day with steam-driven plant, and in these 
cases the drive can be gradually changed over to electric by 
putting down steam turbines for furnishing energy to the 
motors. It is interesting to record the application of 
electric power to this branch of industry, and we hope the 
system will be well taken up by paper-makers as a whole. 


Paper Mill 
Driving. 


PN Numerous industrial establishments in 

u sy O ta е > 35 Š MN. « 

Seems the U nifed States were equipped some 
five or six years ago with motor driving 

on what is known as the multi-voltage system. The idea 

was, of course, not new, as ten years before it was put into 
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practice in Manchester and other cities, on the distribut. 
ing network. For power installations it was boomed in 
America as a solution of the speed-control problem, the 
plain shunt motor only having a limited spe:d range above 
a certain normal. The gens rating plant, if power was pro- 
duced at the works, was not modified, but to give the 
different voltages needed, a motor driven from the main 
supply was coupled to a set of four balancers which were 
connected in series across the outers of the five wires, the 
remaining three wires being coupled to the junctions of 
the four machines. Multi-core cables were run from these 
machines through the works, and at the motors specially 
intended for speed-control suitable switches were placed 
to get the different voltages corresponding to certain de- 
sired speeds. Fixed speed motors were balanced up on the 
system as was found convenient. This method of supply 
came into extensive nse, and, as far as we know, is still 
retained in the shops originally adopting it. The develop- 
ment of the interpole motor with plain shunt regulation 
has however swept all these accessories away at a stroke. 
Almost any speed from a dead slow to a very high speed 
can be obtaiued with this motor on the rheostat alone 
with the minimum of complication of wiring and contml. 
One wonders why multi-voltage systems should have 
preceded the resuscitation of the interpole motor. 


The value of the power capstan for 
The Electric handling trucks in goods yards and ware 
Capstan. o | з. | 
houses is evidentlv great judging by th: 
large number of such devices in use. The majority, however, 
are driven by hydraulic power under the usual inefficient 
conditions attaching to that form cf energy. The electric 
motor, we are pleased to see, is now taking up this class of 
industrial duty, and with very gratifying results, if the 
installation referred to on another page is any criterion. 
Electric power supply has reduced, te so great an extent. 
the number of consumers of hydraulic power that the 
supply of the latter commodity is becoming more difficult 
to obtain. On the other hand, electrical energy is not only 
more readily available but its price is now current at à 
figure which no reasonable manufacturer can complain of 
Railway warehouses are usually situated in the heart of 
industrial districts where electric power is widely dis- 
tributed, and this fact should encourage them to forsake 
the hydraulic for the electric crane and capsta?. The 
necessity for economy and despatch in the transport of 
goods needs no emphasis from us. Where competition 15 
non-existent the duty of the railway company must yn 
vide the stimulus to enterprise and zeal for the eustomers 
good. This circumstance almost naturally impells | 
carrying authority to make its equipment a3 ellicient an 
speedy as possible, aud its ambitions in this direction 
cannot be better realised than through the medium el 
electric power. 


і i ini as been 
American public opinion has 


Harnessing divided for many months past on S 
DM vexed question as to whether the ins 
Niagara should be devoted mainly to industrial Bta 
or preserved as a natural spectacle. The Unite » ii 
War Department was appointed arbitrator un the dis] ji 
which had become very heated on both sides, and 5 
contemporary the Electrical World has it the d 
has thrown oil on the ruftled cataract and his deci 
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Sirocco Fans for all Industries 
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For 
| | FORGE FIRES, 
| INDUCED DRAFT, 
à MINE VENTILATION, 
| | HEATING and VENTILATING, 
REMOVAL of DUST or STEAM, 


| 
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Sireeeo Induced Draft Fan, - | Sirocco Fans for all Purposes 
Davidson & Co., Ltd., 
Sirocco Engineering Works, 
LONDON: Belfast. MANCHESTER; 
I3, Victoria Street, Westminster. GLASGOW: 53, Both well Street. 37, Corporation Street. 
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CONDUIT SYSTEM. 


FOR ELECTRIC LIGHT AND POWER WIRING 
(smur sn V E sal OF EVERY DESCRIPTION. 


SIMPLEX HOUSE SERVICE FUSEBOX. 


HIS type of cut-out is of unique design, obviating the necessity of 
bonding, and it also effects a great saving as regards labour, since 
it is unnecessary to divide the main run of conduit by means of a 
tee piece and two sharp bends. as is usually the case in this type of 
cut out. The box consists of one complete casting divided into two 
compartments, and in each terminals for Mordey fuses and lugs for 
connecting up cables are mounted on a porcelain base. It will be noted 
that there is ample room allowed for making connections. A cover with 
a glass window is provided for each division; and an interlocking 
arrangement may be attached, so that only one cover can be opened at 
a time, thus avoiding those risks of short circuits which are so liable to 
occur with many types of D. P. FvsrEs, | 


© M к 1 w Q | FOR FULL PARTICULARS AND PRICES 


1 Simpcex Conouits Limiten, 
HOUSE SERVICE GARRISON LANE, 


BIRMINGHAM. 
FUSEBOX. 
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“M.G.” No, 3.L. Type Centre-Bearing Swing Bolster Maximum Traction 
Tramway Motor Truck. 1 
Fitted with Electric Motor, Magnetic Brake and Plough Carrier. 
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“М.С.” Electrically-driven Tramway Sprinkling, Rail Flushing and Track 
Sweeping Car (Compressed Air, Open Type). 
Fitted with Track Brake and Grinding Apparatus. 
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'STRACTION, BURY.” 


“M.G.” No, 40 Rigid Wheel Base Truck. 
Specially designed for Demi or any other Type of short Cars. 


MOUNTAIN & GIBSON LT» 


| JBUILDERS, BURY, ENGLAND. 


L A N CS “М.С,” Electrically-driven Tramway Watering Car 
è (Gravity Enclosed Type), fitted with Track Grinding Apparatus, 
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settles the question of work versus beauty for three years." 
Another 15,600 cubic ft. of water per second is to be 
drawn from the American side and some 160,000 H. P. is 
to be transmitted from the Canada side to the United 
States. The natural grandeur of the Falls is still practically 
untouched, but, as our contemporary points out, the pristine 
glory of the great cataract may be retained at too heavy a 
cost. Taking the remaining available power at 4,000,000 
H.P. and the net valu» as £2 per horse-power-year, apart 
from the cost of equipment and generation, the nett value 
of the preservation of the Falls would be about £8,000,000 
per annum. Our contemporary in putting forward these 
figures remarks, “that would be so expensive an ornament 
that it is doubtful whether, within the next 100 years, the 
economie force of the argument can be withheld. For the 
present we can rest content with what has already been 
accomplished." | 

“Moreover in times to come it might be possible for 
engineers and landscape architects so to design the hydraulic 
works that all the power of Niagara could be coinpletely 
utilised 23 hours daily, and during the noon hour nearly 
all the water could be released over the dam for the benefit 
of visitors without destroying the beauty of the cataract." 
This last suggestion is not new though it is none the less 
ingenious. We wonder what would happen in cities miles 
distant from the Falls, in which electric tramcar systems 
were supplied by transmitted power, if the service was 
discontinued during the lunch-hour to oblige Niagara 
visitors. Our contemporary bas probably overlooked the 
street car services already operated from the Falls and its 
extension in the future. 


Electricity Supply and its 
Leading Exponents. 


William Ashcombe Chamen, 


M.LE E., M. I M. E., MI. ENG AND SHIP. SCOTLAND. 


HE subject of the following brief sketch is, perhaps, as well 
known as any of the leaders of the electrical industry in 
this country. A Londoner by birth and education (Mr. 

Chamen was born at New Cross in 1868, and educated under Dr. 
F. B. Guy, at Forest School, Walthamstow), he, at the ageof 16, 
entered the chemical works of James Gibbs & Co., at Plymouth, 
and remained there for nearly two years, receiving a thorough 
training at bench, vice, lathe and general machine too!s in the 
repairing shops. At this time the buddirg engineer received 
his “ call " and decided to enter the electrical field of work, at 
that time (1881) just entering the practical stage. Returning 
to London early in the year he received the very excellent 
advice to go to Mr. Crompton, though possessing no letter of 
introduction to that gentleman. He went, and told Mr. 
Crompton he wanted a start on trial, and that he could promptly 
turn him out if he did not suit. Needless to say this sort of 
introduction just appealed to Mr. Crompton, who took kindly 
to young Chamen, and agreed to give him a chance at Chelms- 
ford as an “improver.” Mr. Crompton's works were then 
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newly started, so that the youngster may fairly claim to have 
fallen upon his feet in promising quarters. He made rapid 


progress in his new work, and was soon put in charge of the 


* 


men at Mr. Crompton's first installation of arc lighting at the 
Great Northern Railway Station at King's Cross, of which he 
was practically responsible for the running for sometime. His 
next wotk for his firm took him to Munich Exhibition, and 
later he became Crompton & Co.'s engineer in Italy, where a 
number of mill installations were put down in Tuscany. This 
work completed, he returned to London, and was engaged upon 
the first large installation of incandescent lighting in the United 
Kingdom—at the Royal Courts of Justice in the. Strand, 
London. At this time there were no trained electrical work. 
men available, and Mr. Chamen had to himself arrange for the 
technical teaching of men whose early training afforded little 
hope of success. From the Law Courts Mr. Chamen made his 
first journey to the North, and took charge of Messrs. Cromptor's 
men putting down machinery at the Forth Bridge works. 

He was now the firm's chief outdoor engineer, and continued 
in this position until his appointment in 1898 as chief engi- 
neer to Glasgow Corporation electricity supply undertaking. 
His qualifications for this post may well be estimated by a short 
list of the chief works with which Mr. Chamen had up to that 
time been associated for Messrs. Crompton & Co. These in- 
cluded Tilbury Docks, 1884 ; the two stations of the Kensing- 
ton & Knightsbridge Company (practically the first central 
supply stations in London) ; the Barry Docks alternating-cur- 
rent installation ; the two low-tension stations at Northampton 
and Southampton ; the Westminster Corporation's large station 
at Eccleston-place ; the fine example of electric lighting work at 
Liverpool-street station for the Great Eastern Railway (a stat‘on 
with as large an electric output as many of the Metropolitan 
and larger than most of the provincial supply stations at that 
time); a complete contract for the public and private lighting of 
Dewsbury ; and the lighting of Great Yarmouth (an excep 
tionally satisfactory piece of alternating-current work, carried 
out under the consulting supervision of Sir William Preece). 
This takes no account of a number of important street аге 
lighting contracts at Edinburgh, Brighton, Southport, Hanley; 
Blackpool, &e. Не also superintended the construction and 
erection of the first electric lighting plant at the Agricultural 
Hall, Islington; at the South Kensington Museum ; and 
(under Mr. J. N. Shoolbred) in the lighting of Birkenhead ; 
and a series of contracts for St. Pancras Vestry. Mr. Chamen 
may thus fairly claim to have grown up with the industry, 
and to have had a unique experience in the work of com 
struction and erection of electric lighting plant. 
therefore, ia 1898 he was appointed chief at Glasgow he ha 
to his credit a large share of the principal publie and private 
installations of electric lighting in this country). 

He remained at Glasgow till 1905, when he joined Messrs. 
Bramwell & Harris to assist in the development of vario? 
power schemes with which they were connected as consulting 
engineers. During his seven years in Glasgow he waar 
and carried out the construction of the Port ршн 
St. Andrew's Cross electricity worke, which, when he Pen ' 
contained plant of 19,000 H.P. and 7,000 H.P. respectively. " 

In December, 1905, he became general manager of the ja 
Wales Electrical Power Distribution Co., a position of ae 
responsibility, for which his career, as We have show), WR 
peculiarly fitted him. That he may bring the company cx 
sound financial position and show what can be done in circ . 
stances of considerable difficulty and anxiety 18 007 int 
wish, as it is the sincere hope of all that large circle of je 
and acquaintances who have watched Mr. Chamen $ inis pa 
interest ever since the earliest days of the electrical indu 
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: 500-800 B.H.P. Motor for Driving Rolling Mill. 
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A бака Drum Motor Starter. 


NE of the chief sources of trouble and expense in repairs 
in motor installations lies in the starting and con- 
trolling gear. The principal defects are, arcing at the 

contacts, burning out of the resistances, burning out or other 
failure of the no-volt coil, and the earthing of the resis- 
tance or the wires connecting it to the switch. Although the 
radial flat-contact type of switch is in common use it leaves 
much to be desired in that the contacts tend to get damaged 
by arcing unless they are kept clean and maintain their 
original surface. The contacts of this type of starter gener- 
ally bli-ter after being used a few times. The blister destroys 
the contact surface and causes arcing by lifting the contact 
brush. This defect is accentuated by the difficulty of making 
a tight connection between brush and contacts. Any undue 
increase of contact pressure produces too much friction to allow 
the quick return of the switch by its spring when the no-volt 
magnet acts. | 

Arcing troubles are not experienced to the same extent in 
drum-ty pe switches, as each contact finger.behaves as an inde- 
pendent switch, and the contact pressure, which has an im- 


Overload 
ti Device. 
Magnetic 
Circuit — 
Freaker. 


No- 
Volt 
Coil, 


Spring 

Controlling 

Circuit j 
reak er. 


. Spring 
Switch. 


Fig. 1.—Helical Drum Starter with cover removed, showing details of 
working parts. 


portant relation to the current-carrying capacity, can be made 
large as the forces are balanced. A somewhat novel design of 
starter of the helical drum type is shown in Figs. 1 and 2. 
The moving contact piece, or helical drum, has a single thread 
of 1l turns, the drum being mounted to slide on a square 
shaft. The thread is arranged to engage with a rack fixed to 
the switch base and to press against the contact fingers con- 
nected to the various steps of the starting resistance. The 
drum rotates with, and slides along the square shaft, cutting 
in or out of circuit the resistances coznected to the contact 
fingers according to the direction of rotation. 

Describing the starter more in detail, there is a magnetic 
blow-out circuit-breaker held in by a no-volt magnet against 
the action of a spring. This may be seen to the left of Fig. 1. 
The helical drum is provided with a lug for engaging the 
circuit-breaker and au operating handle insulated from the 
square shaft. A small spring actuated switch isalso provided, 
which, unless opened by hand or by the helical drum striking 
a lever, always short circuits the no-volt coil, the object of 
this switch being to prevent the starting resistance from being 
left in circuit. The motor is started by holding this switch 
open with the left hand and rotating the handle with the 
right in a clockwise direction until the lug engages with the 
circuit-breaker and closes it The no-volt coil and the 
motor field are now excited and current is passing through 
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the motor armature and through all the starting resistance. 


The starting is continued by rotating the handle counter-clock- 


wise until all the resistance is cut out and the motor brought 
up to full speed. If the attendant leaves the switch pir- 
tially on, the small switch comes into action and prevent: 
damage to the resistance by opening the motor circuit. The 
motor is stopped by giving the handle a quarter turn clock. 
wise, thus releasing the spring switch and opening the motor 
circuit. An overloal device is included which operates by 
short-circuiting the no-volt coil, protecting the motor during 
starting up or when running. The mechanical slow motion 
of the starter prevents too rapid starting, but if an overload 
should be forced on the motor the motor circuit is opened 
through the action of this device. 

As the circuit-breaker can only be closed by the helical drum 
in a position where all the resistance is in circuit, the closing 
of the starter with any part of the resistance cut out is pre- 
vented. The stroke of the circuit-breaker beiag a short one, 
its spring requires to be only of moderate strength, and this 
enables the no volt coil to be wound with a good margin 
to allow for the variation in the shunt current of motors of 
different make. Its liability to get burnt out is, therefore, 
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Fig. 2.—Helical Drum Starter with cover in position. 


decreased. Damage to the insulation of the motor by opening 
the shunt circuit is guarded against by always keeping this 
circuit closed through the motor armature and starting resist. 
ance in the usual'way. Full field excitation is obtained during 
the whole time of starting as the exciting current never pase 
through the starting resistance. | 10 

Practical experience with this type of switch shows t : 
the long self-cleaning motion of the helical drum on the eu 
fingers, the tight contact between drum and fingers, the t | 
tinuous switching action without the probability of ma к 
uncertain contact when passing from one step of resistance E 
the next, and the fact that all breaking of current 18 p е 
a point protected by a magnetic blow out cause the switc 
work without any harmful sparking. | 

The 3 are of the iui ty pe, with material ape 
and protected throughout its length. The units are a 
a cast-iron frame independent of the resistance bor, to iue 
them to beeasily examined or roplaced. Porcelain s = 
is used, and as no soldered joints are employed and! | : d 
tected from oxidation, the resistance material can be allo 
on emergency to get red hot without being 1 w. . 

The starter is being made to the designs of ES Ball j 
Dix by the Phenix Dynamo Mfg. Co. Ltd., 0 and Mr 
Yorks, and the patents are owned by the designer 
J. Sandford, of 44, Waterloo-street, Birmingham. 
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THIS TRAGTION TYPE 
Circuit. 


Breaker 


Possesses many good Features. 


It cannot be closed on an excessive overload. 
It is provided with very powerful magnetic blow-outs. 
Its overload adjustment is by means of DEAD WEIGHTS 


which cannot deteriorate. 


It is reliable on a creeping or sudden overload. 


It is well designed and well made. 
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Dotes and Observations. 
VIA Case of Astigmatism. 


Why should I oblige you by taking out my steam engine and 
boiler; I’m perfectly satisfied, and this plant has run my works for 
20 years?“ 

He was a maker of cards — not show cards or postca ds, but the 
card ng material used in cotton mills for carding engines. If 
you've never seen a carding engine at work do so at the earliest 
opportunity. It's one of the prettiest sights in the world to see the 
cotton leaving the carding roller. Don't go into a carding room 
with gearing if you can help it. The din is fiendish and quite 
spoils the poetry of the carding process. Pick a mill with electric 
driving. There are a few in Lancashire now. 

My friend, the maker of cards, was not to be persuaded. You see, 
these hard-headed textile machine inakera are not enthusiasts. 
They are not enraptured at the sight of an electric motor, and, in 
fact, look upon it with a certain amount of suspicion. 

5 he gentleman [ have in mind was not prejudiced against elec: 
tric driving, but he c uld not see for the life of him where it came 
into his business. We had met in the train and were discussing the 
power problem generally and the electric driving of his works in 
particular. | 

" The man next door to me has put in motors,” he said, ** and 
takes power from the Corporation.“ 

“ Does the cable pass your door? " I asked. 

* Oh, yes," he answered. А‹ a matter of fact, | was approached 
to adopt electric driviog also.” 

And after due consideration you decided against it? I interposed. 

Not exactly that,“ he replied. ‘‘ I didn't see why I should take 
out my boiler and steam engine just to oblige the Corporation 

This excuse seemed too transparent, +o I questioned him as to his 
power equipment І was, however, immensely surprised that dis- 


regard for the convenience of the municipal power supply should 
have weighed with my friend as in any way important. 

I gathered that a certain amount of gearing was necessary to 
change the direction of the drive in his works, and that the machines 
taking most power were farthest from the main engine. Counter- 
shafts, I also understood, were as plentiful as the chimneys in the 
district, and that belts almost grew on the ceilings, under the floors 
and up the walls. 

“ Your output would go up with electric driving," I said. It 
does in most industries; while the cost just tumbles down if it’s given 
& fair chance." 

Jou couldn't drive my machines any faster," he ventured. 

„No, not with belts and ropes," I replied. ‘‘ But direct driving 
from smal] motors is common enough, and from what you have told 
me yours is a case evidently intended by Providence to figure among 
the many instances of individual electric motor operation.“ 

* But I have used belts and shafting solong now. Then my steam 
engine was built in the town and I am proud to have it still running," 
was his answer. 

© You are patriotic," I said “ Where do you get your machinery?” 

Close by here." 

Any improvements s nce you started? 

' Oh, rather! I've just got in two new machines.“ 

And you find it pays to put these new machinas in ? " I suggested. 

“ Yes, I know that by results. A new machine will often take 
the place ot four old ones.“ 

And that old steam engine still drives the lot, both new and old, 
I suppose ?" 

"Why not? The shafting hasn't been altered either," he 
answered, not without some feeling of pride. 

" New machines, old shafting, old engine," I enumerated 
electric power next door." 

Well, what's the inference ?" he queried. 

“ Seems to me,” I said, that you are putting new wine into old 
bottles. Your money is invested in modern machines, and what 
they save you turn against yourself by spending it on that old 
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steam engine. Besides, the Corporation have got nothing to do 
with your refusal to take power, and you know it They don't care 
if you never oblige them by shunting your boiler and engine. The 
loss is yours.“ 

“ How so?" he asked. 

" Why, can’t you see that electric driving is worth almost any 
sacrifice, even to the user of a 60 H.. steam engine? Don't 


trouble your head about the Corporation so much; look a little 
further ahead." 


“ Why should I?" he said. 
“ For no other reason," І said, than that, if you don't, you will 


either be forced to make a move or be compelled to stand out of the 
race." 


^ Forced, by whom? 

* Oh! not by the Corporation, I said, but by the modification 
of the designs of your machinery to suit electric driving." 

„Impossible! he cried. 

" By no means," I retorted. ‘‘What has happened to the 
machine tool will happen to you. Once machine tools were driven 
from line shafting. The electric motor came along and conveniently 
set itself down beside the machine that wanted driving. Away 
went a lot of the shafting at once. The tool maker then began to 
adapt his design to take in the motor complete, and its got so com- 
mon now that you can't buy certain machine tools without the 
motorrig. That's what will happen to you before long. Once the 
motor makes & start on your machines, if you are not for falling 
into line with what happens, as the Yanks have it, ** you're left." 
Take my tip now and think seriously about discarding that steam. 
engine." 

I had to leave him at this juncture, but he promised to show me 
through his works when I am again in his district. W. E. W. 


Small Motors in Offices. 


HE field of the small electric motor is practically un- 

limited, and has not yet been by any means covered. 

Of recent years the well-organised business office has 

made use of special labour-saving devices such as addressing 

machines, copying apparatus, folders, &c. The tendency 

appears to be towards the increased employment of such 

machines, In a recent editoral the Electrical Review, New 

York, gave some particulars of what can be done with small 

motors in this way. From these details we extract the fol- 
lowing :— 

An automatic paper folding machine operated by a 20 Н.Р. 
110. volt motor will do the work of eight persons folding by 
hand, and it is especially adapted to the folding of.cireular 
letters, price liste, railroad tariffs, time-tables, statements, &c. 
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Such a machine will fold from 6,000 to 7,000 letters in an 
hour, while the cost of operation scarcely exceeds that of run: 
ning a single 16 ер. lamp. The annual charges on such a 
machine, which costs about £35 complete with the direct- 
connected motor, are too small for any large business house 
to consider, in comparison with the saving in time effected. 
These machines have been found particularly useful in brokers @ 
offices where market letters have to be mailed to distant 
customers between the hours when the Stock Exchange and 
the brokerage houses close. It is estimated that the maximum 
cost of folding by these machines is from 1}d. to 24d. a 
thousand sheets, against from 10d. to 9з. by hand labour. 

The mo‘or-driven letter copier is valuable to business houses 
having a daily outgoing correspondence of four or five hundred 
letters or over. Such a machine costs only about £17 in the 
larger sizes, complete with motor, and it is available for ie 
copies of telegrams, statemente, invoices, estimate*, pen 
and many other kinds of papers, as well as letters. Another 
machine, which is generally operated by a 4H. motor, l 
designed for producing from 800 to 1,200 imitation type 
written letters an hour, with different addresses and far 
simile signatures. The cost of the outfit, about £60, fe 
small matter in the case of a large business house, and ие 
expense of operation ia slight. Numbering and an | 
machines, used more generally in bookbinderies, requ 
about 2 Н.р. each, perforating machines i Е. 
punching ог stitching machines about z H.P. each in the 155 
sizes. Paper-stock 2 in. thick can be stitched with а An . 
motor without any serious slowing down of the speed. Р 10 
of these machines are supplied with raw-hide pinions an Ai 
gears, the motors being mounted directly on the puis de 
they produce very little noise in operation. The ie n 
and the small motor for driving cash carrier or ie p 
veyer systems are too familiar to require d Е 
time. Adding these to the special outfits mention vu 
there would seem to be no lack of electrically. driven о, 
saving devices to facilitate the work of the large nen 
otce. The cleanliness of the electric drive 18 9* os (Е 
the office as in any other field where dirt and gr 
inadmissible.” | 

While we do not carry office equipment, 
mechanical portion of it, to the extent that 
do make use of certain labour-saving devices 


at any rate; the 
Americans do, V? 
which can coU 


1 refore, no 
veniently be driven by small motors. page a ETE 
reason why this class of customer, sma Wels 


mains. 
should not be encouraged to come on reium n 
structed motors are available now and their cu 
tion is low enough to attract attention to them. 
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METERS. 


New Solution Electrolytic Meters. 
Uniform Accuracy. No Maintenance Costs. 
5 Years’ Guarantee. Low Price. 


ARC LAMPS. 


Flame, Enclosed Series, Twin Carbon, and 
Miniature Lamps. 
Reduced Prices. Correctly Designed. Carefully Made. 


DEMAND INDICATORs. 


— ree ws 
Thermal & Magnetic Types. 


FUSE BOXES & TROUGHS 


— „єч. 
for all requirements. 


— — 


PREPAYMENT METERS. 


—— Ee ne. 
Good Starters. Accurate. 


STREET LIGHTING FITTINGS. 


Large Selection. 


& ACCESSORIES. 


MANUFACTURING CO. 


LEWES ROAD, 


BRIGHTON. 
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Colliery Equipment. —— 


HE number of collieries in the United Kingdom employ- 
ing private plants for the generation of electric power 
has been considerably added to of late years, in spite 

of the fact that large stations are in operation furnishing 
a “bulk” service. Мапу of these plants are run on very 
economical lines and with a minimum of Jabour. A recent 
addition to the list is the Mountain Ash Collieries of Nixon’s 
Navigation Colliery Co. where a small polyphase station 
has been put down to supply motor-driven machinery in the 
pit workings. The equipment consists of a generating station, 
close to the pit head, surface and underground mains, and a 
number of motors. The shaft is 370 yds. deep, and the motors 
are in various positions grouped round the foot of the shaft. 


the shaft, each being a three core cable, 0:125 section, insulated 
with fibre and vulcanised bitumen, double wire armoured and 
supported in cleats with long glands at intervals of every 
40 yds. in the shaft. 

Near the foot of the shaft a distributing board has been 
erected in an old pump room, which is always kept under lock 
and key. The board carries distributing fuses for eight circuits 
u separate circuit being run from this point to each motor. 
The cables from the distributing board to the motors are of 
the same class as those in the shaft. 

In the power equipment there are three 250 H.P. motors, 
working main and tail gears for the principal roads, These 
are three-phase machines, fitted with wound rotors and outside 


Engine Room containing 900 kw. of Generators for Colliery Work. 


It contains three Belliss-Crompton 300 kw. 375 revs. per min. 
steam alternators. The engines are two-crank compound, 
working with steam at 150 lb. pressure, superheated 150 deg., 
the steam exhausting into ejector condensers. The water for 
these is taken from an overhead tank containing a reserve of 
40,000 gallons. This tank is supplied from the river adjoining 
by two 5 in centrifugal pumps driven by 23 B. H.P. motors, 
running at 1,450 revs. per min. and taking their power from 
the main supply. 

The generator pressure is 550 volts between wires, and the 
periodicity is 25 cycles per second, the exciting current being 
supplied by a small D.C. generator coupled to each engine shaft. 

Four trunk mains are laid underground from the engine 
house, the cables being Callender's 0°25 sq. in. three-core con- 
ductors insulated with vulcanised bitumen and fibre and double 
tape armoured, supported in the trench. Dividing boxes are 
provided at the head of the shaft and eight cables taken down 


ane wave lcu - 


totally-enclosed slip rings. They are direct coupled to the 
gears, and started, regulated and reversed by large oil imm 
controllers. 

There are at present two pumps, f 
room on a lower level, which ne been very carefally E 
and built, and is lined with glazed bricks. It affords a i 2 
contrast with most of the pump houses in which 1 5 
machinery has to bo fixed in many collieries. Each s 
pumps is capable of delivering 400 gallons of water per i 
to a head of 1,500 ft., and isdriven bya 250 Bir Ln 
motor running at 400 revs. per min., and similar e lelift 
tion to those for the haulage gears. There is also a pil 2 
winding gear іп the staple pit driven by a 75 aioe by 
there are two blocking engine reversing gears, db : mani: 
а 40 B. H. P. motor. The electrical equipment bas к inform 
factured and installed by Messrs. Crompton & n in band. 
us that they have a quantity of colliery equipmen 


erected in a new pump 
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Я Rew Fiame Яге Lamp. 


HE main details of the Carbone 
Flame Arc Lamp have already 
been made public by Mr. Leonard 

Andrews, in a Paper read before the Insti- 
tution last session. The manufacture of 
this lamp has now been taken up by 
Messrs. Edison & Swan at their Ponder’s 
End Works. The features of the lamp 
are the method of control adopted for 
the arc and the feed mechanism. The 
first is shown in the adjoining view, 
depicting the carbon tips and arc magnet, 
The horns of the latter are of annular 
shape and the reluctance of magnetic 
circuit can be adjusted by a hole in this 
annulus. The arc is controlled by the 
leakage field and not by the main field 
induced by the coils. The controlling 
magnets are superposed, tho series on the 
shunt, and a plunger “floats” between 
the influence of the two coils when their 
respective pulls are balanced. When the 
main coil predominates the plunger is 
lifted, and as it is coupled to a lever actuating the brake on 
the chain wheel, it keeps the carbons at the normal arc length. 
When the shunt coil predominates the plunger is drawn down, 
the brake is released and the lamp feeds. We have seen a 
lamp on circuit, and the burning appeared very steady ; the 
striking also was free from fluster, and the arc “fanned” out 
quickly under the influence of the magnetic leakage field. 
Viewed through smoked glasses the arc has a distinct fan 
appearance, with the normal distance between the carbons well 
maintained, and the crator especially was visible at the extreme 
tip of the positive carbon, despite the angle at which this 


The Ediswan 
Carbone Lamp. 
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Arc Controlling Coils with Annular Pole Piece in ^ Ediswan 
Carbone Lamp.” 
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(and the negative) is set. This feature of the burning of the 
lamp can only be appreciated by actual inspection during 
running conditions. The fact that pure carbons are employed 
was evident by the entire absence of fumes during burning, 
and by the appearance of the carbon tips, these presenting a 
hard and almost polished surface under the arc. The cost of 
the carbons is also considerably reduced and the absence of 
metallic compounds tends to lengthen the life of the lamp. It 
is stated also that the freedom of the arc from ash and dust 
which is liable to rise into the upper case, obviates the risk of 
clogging of the mechanism and stoppage of the feed. | 
The case of the lamp is of polished brass, and the globe 


holder is suspended during trimming by chains; when closed 


up this holder is supported by hinged hangers with hooked 
ends for lifting. Fixed ends on the lamp cover register with 
those on the globe and allow of a thumb purchase when lifting 
off the globe holder. An inner glass tray is provided below 
the arc to prevent mushrooms and dust falling to the bottom 
of the globe. The lamp is suitable for both direct and 
alternate current circuits. 

With this lamp ordinary carbons are used and the light 
emitted is of an intensely white value, as distinct from the 
yellow light given by the flame arc lamps in common use. 
This light enables the lamp to be immediately distinguished 
from other types, when burning at night. The makers claim 
that the spectrum analysis of the light shows it to be practi- 
cally indistinguishable from that of daylight. For this reason 
the lamp is recommended for the matching of colours at night 
in drapery and cloth establishments. 

The lamps are made under the Carbone patents which relate 
specially to the control of the arc. 


NALDER BROS. & THOMPSON 


“eet ELECTRICAL — ^ 
MEASURING INSTRUMENTS 


For all Purposes. 


- 9 9 9 Р „ Ф 


PORTABLE INSTRUMENTS 


For the Measurement of Current and E.M.F. 


а 


COMBINED TESTING SETS. 
Ur ro 150 Amps. | UP то 600 Aufs. 


„ 300 Vo rts. „ 600 Vous. 
3 Ranges of each. | 4 Ranges of each. 


^ £13:17:6 Lr. 216: 7: 6 Ls. 


34, Queen Street, LONDON, E. c. 


Telephone Nos.: 124 & 161 BANK. Tele rams: OU LONDON. 
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MASCHINENFABRIK 


OERLIKON 


Generators. ; STE AM TURBINES Isolated Plants. 


Motors. Electric Cranes. 
Transformers. | Pumping Plants. 
Switchboards. 3 ELEGTRIG LOCOMOTIVES Electrolysers. 


Complete Equipments for Power Transmission, Distribution and Utilization. 


Lc MM E e 
G. WUTH RICH, Oswaldestre House, Norfolk St., ф арис Address: ose 


Telephone: 
Manager and London Resident Engineer. STRAND, LON DON, W. O. ¢ No. 4167 Gerrard. 
Y eee 


| : io. 2.—Drum Type C 11 
Drum Cope Controllers. — Type Contos 


back to expose Contacts. 


OR the control of high. duty industrial motors the drum 

F type of apparatus is coming into general use. Its wide 
employment on tramcars has demonstrated its reliability 

and compactness, and this circumstance justifies its use for 
motors of large capacity working under a variable load. The 
General Electric Co. are putting on the market a line of these 
controllers which they have designed and are building at 
their Witton (Birmingham) works. Fig. 1 illustrates a stan- 
dard controller closed. The casing is made in two parts, the 
joint having a rubber insertion, which the makers claim 
renders the apparatus perfectly water and gas tight. They 
recommend it accordingly for damp situations and gaseous 
| atmospheres. Fig. 2 depicts the same controller open, to 
| expose the drum, contact fingers and blow-out coil. The latter, 
with the contact.division plates, is mounted on a swinging 
frame, which can be drawn forward to admit of access to the 
contacts, The cables enter the controller through rubber 
glands in the casimg, these being conveniently placed in a 
vertical row on one side of the controller. Braking notches Grid and net resistanses are supplied with these controllers 
are fitted on crane controllers,.and for shunt and compound and any desired number of units can be compactly built up. 
motors special provision is made for breaking the shunt circuit. Fig. 3 shows a number of net resistances in supporting frame. | 
The range of controllers also includes a series for 
the control of alternate-current motors, thes 
being more compact on account of the absence of 
the blow-out coil. The company also make à line 
of oil-immersed drum-type controllers for use 1 
fiery mines, and for high-voltage circuits. 
contacts are made and broken below the surface 
of the oil and the control is by hand wheel pro- 
jecting above the controller top. 

The smaller patterns of these controllers di 
supplied with a handwheel or handle for operating 
purposes. Larger types have a horizontal lever, 
pivoted on the controller head, and carrying Ta 
sector which engages with a pinion on the a 
spindle. This lever can be raised through Е 
of 37 deg. above ог below the horizontal pid pé 
as the motor controller is to run forwa 
backward. The horizontal position 18 the 
* off" notch. The arrangement is very con 
for crane control. | 
A very complete list, dealing wt 
Fe. 5 жөн Е other controllers, has been vun БУ 

n Closed n Fig. 3.—Group of Net Reststances Electric Co., and in this will be 1000 
dE forming Compact Unit. with diagrams of connections. 
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Warre Frag Anc Liege: 


The only FLAME ARC suitable for 


all purposes, whether for 


INDOOR or OUTDOOR USE, 


is the new 
66 
Ediswan "~ 
White 
Flame 


Carbone" ,. 


Burns with Pure Carbons. 


Gives a Brilliant White Light, exactly similar to 
daylight. 


Colours viewed by it present a natural appearance. 
Gives off no noxious gases whilst burning. 


SEND FOR PARTICULARS— 


The Edison&SwanUnited Electric Light Со. Ltd., 


36-37, QUEEN STREET, LONDON, E.C. 


BOLO AP OP AP PL laa fu, fim, FP, fit, fi Su, чу чу a, fF, Jf, чу fim, Si, чу чу in, чү f, чы чу сы чу ч у чү f fy 
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Static Cransformers. 


EVELOPMENTS in polyphase power transmission and 
application emphasise the need for efficient static trans- 
formers, because these are employed in sub-stations 

on consumers’ premises. Messrs. Johnson & Phillips have 
during the past 15 years given considerable attention to 
this branch of manufacture, and we understand that recently 
they have completely reorganised this department. New 
designs have been evolved and the latest machine tools laid 
down to reduce the cost of production. We are informed 
that the latest designs embody all the conditions essential to 
economical working, both for lighting and power work, that 
the efficiency at all loads is bigh, whilst the drop on both non- 
inductive and inductive loads is exceedingly low. The tem- 
perature rise on any part of the transformer is also reduced to 
a minimum. The transformers are buiit for single and three 
phase circuits and are of the oil-cooled type, being made in 
sizes from 1 kw. to 300 kw. and for voltages to 10,000 and 
upwards. 

The advantages of oil cooling are well known, and generally 
they may be said to give high insulation, overload capacity 
and the dissipation of heat. The insulating properties and 
the specific heating efficiency of the oil allow the transformer 
to be built more compactly, and the efficiency is thereby greatly 
improved. Air also is excluded from contact with the windings. 
Fig. 1 shows a three-phase trarsformer with cover removed. 
The core is of non-ageing charcoal iron plates, doubly insulated 
with paper and varnish ; and it is built to allow easy dis- 
mantling of the yoke, which is in one piece. This permits 
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Fig. L.—General View of Three Phase Transformer and Supports, 
removed from Tank. 


Head Office ... 19, KING STREET, MANCHESTER. 
London Office ... 49, Queen Victoria Street, E.C. 


PLANS AND SPECIFICATIONS PREPARED. 


BRITISH ENGINE, BOILER & ELEGT 


DYNAMOS. MOTORS, ENGINES, BOILERS, PIPES, &c., Insured, Inspected and Test 


Chief Engineer: MICHAEL LONGRIDGE, M. A., M. Inst. C. E., MI.Mech.E. Elec. Engineer: LLEWELLYN FOSTER, A. M. I. C. E., M 
Secretary: EDWARD MOSS. _ 


Fig. 2.— Three Phase Transformer and Containing Tank, showing 
Terminals and Porcelain Bushes for Cable. 


repairs to be carried out on site witha minimum of trouble, 
should repairs be necessary. Special ventilating ducts are 
arranged for in the core, the yokes being pressed between 
cast-iron yoke plates. The whole transformer is supported 
between top and bottom plates by heavy steel bolts. 

The coils are of the concentric type, as will be seen by 
Fig. 1, the low-tension coils (generally of bare copper strip) 
being situated next the core, from which they are separated 
by a considerable air-gap, to which the oil has free access. The 
high-tension coils are situated outside the low-tension and are 
separated from them by a barrel of special paper, chosen to 
afford security against breakdown. 

The terminals are mounted on porcelain insulators fixed 
direct to the core, aud the leads are brought inside the tank 
through porcelain bushes. Fig. 2 clearly shows this, the illus: 
tration being a view of the transformer and tank. For small 
transformers in which the dissipation of the heat presents no 
difficulty, a cast-iron tank is used. For larger transformers а 
wrought-iron tank is employed which has the advantage of 
being light and giving ample cooling surface. The cover? 
bolted to the tank in such a way as to prevent the entrance of 
any moisture. 

The tests of these transformers consist of a full-load con- 
tinuous run of 6 or 12 hours, or more, of half-hour run at 50 
per cent. higher voltage than normal, so as to ensure that there 
are no internal short-circuits in the winding. The insulation 
tests are usually made for half-hour at double the norm 
voltage on transformers under 6,000 volts ; the voltage being 
applied between the high-tension and low-tension coils, the 
latter being connected to the core. 

In addition to oil-cooled transformers described, Messrs: 
Johnson & Phillips also make an air-cooled type. This 18 pm? 


А А itus ions 
vided with ventilated cover and is suitable for dry situatio 


in buildings or sub-stations. 
t 


со., LTD. 
Glasgow Office ... 65, Renfield Street. Naville St. 
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WINDING ENGINE FOR AUTOMATIC LIFT. 


Luminous Indicators. 


signalling purposes is being introducod by Snowdon, 

Sons & Co. (Ltd.), Balfour House, Finsbury- pavement, 
E. C. It is intended to supersede the magnetic form of indi- 
cator, especially on shipboard, where gravity devices are usually 
unreliable. The common form of magnet drop or pendulum 
is replaced by a small lamp placed in a cell, at the front of 
which is frosted glass bearing either a number, letter, or word, 
as may be desired. This рар is duplicated in as many cells 
as are needed to make up the complete indicator, and the 
wiring connections, which are shown in Fig. 1, provide for the 
lighting of the lamps from a circuit closed by relays in 
the operating pushes. Wall and hanging patterns of these 
are shown in the diagram. It will be seen that a bell 
circuit is closed when the push is depressed and also 
u circuit through the lamp corresponding to the particular 
station. This circuit also includes a small double-coil magnet 
in the push body, and a common switch, which can be opened 
by pressing a push below the indicator case. The lamp re- 
mains alight as long as the push magnet armature is attracted, 
and this condition continues until the circuit is broken by the 
push on the indicator. The diagram shows clearly that the 
armature of the coil in the push is depressed with the push 
button itself, so that the lamp circuit is positively closed when 
the push is in use. 

An 8 volt battery is required to light the lamps, and it also 
serves for the bell and push circuits. The lumps are tubular, 
with straight filaments and terminals at each end, to allow of 
their being placed in spring contact clips in the indicator cell. 
All the lamps are readily accessible from the front of the indi- 


A CONVENIENT form of indicator for bell circuits or 
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ELECTRIC LirTS 
A. Smith & Stevens. 


uneconomícally. 


make profits by utilising modern methods. 


BATTERSEA, LONDON. 
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Profits are being lost daily in raising loads 
Our 
AUTOMATIC LIFTS 


A single cell indicator is also made for corridor use. 
It is fixed to the door post and projects into the corridor, so 
that it can be easily seen. This pattern dispenses with the need 
for a central indicator, and it is claimed that an installation of 
these will be less costly than the single indicator and wiring. 


cator. 


Mining Pumps. 


LREADY the value of electric power in mining has been 
demonstrated in practice, and for such operations as 
underground pumping, hauling and coal cutting it is 

firmly established in many collieries. Electric motors can be 
so conveniently fixed for driving pumps that a complete 
pumping equipment can be placed close to the point of 
suction and operated practically withont attention. Certain 
collieries find it advantageous to temporarily place the pump- 
ing gear in different parts of the workings, and to admit of 
this being easily accomplished the pumps and driving motor 
are mounted on а small bogie. A typical arrangement, built 
for colliery service or similar duty is a portable electric 
pumping set of Clarke, Chapman & Co. The motor is 
fixed to an extension of the pump base, and drives through a 
pinion and geared countershaft to the three-throw crank-shaft 
of the pumps. The motor is a polyphase machine, with wound 
rotor and outside enclosed slip rings, and the pump is of the 
plunger pattern for heavy-duty. The outfit can be readily 
wheeled from one part of the workings to another, and the 
motor itself may derive its energy from the supply through a 
flexible cable and plug. Messrs. Clarke, Chapman specialise 
in the electrical equipment of collieries, and manufacture 
standard types of pumps, haulage geara and winding gears for 
every class of mining work. 
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Fig. Il. Diagram of Connections of Luminous Indicator Circuits. 
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A Cechnical Lending Library. 


HE facilities for borrowing works of 
fiction are now so numerous and 
varied, in addition to being presented 

on well-organised lines, that those engaged 
in engineering pursuits must sigh for similar 
means of satisfying their professional needs 
in.the world of technical literature both past 
and current. Lending libraries are to be 
found throughout the length and breadth of 
the land, and in industrial centres a certain 
selection of scientific works is available. The 
rise of engineering societies and clubs in 
connection with manufacturers’ works has aleo 
tended to establish small collections of books 
of reference. Again, the technical schools, 
both great and small, have their own libraries. 
In spite of the presentation of these oppo!- 
tunities for borrowing specialised literature 
there appears to exist a need for an inde- 
pendent centre from which books on 
engineering science in particular can be 
borrowed. There are scores of engineers, 
using that designation in its broadest sense, 
constantly isolated from contact with the 
great scientific bodies and their branches, who would welcome 
the means of borrowing, with the option of purchase, both the 
recognised text books and the latest additions to the literature 
of the particular subject with which they deal. There are also 
many instances of lending libraries in which the science section 
is starved to feed the more popular fiction departments. 
Engineers generally will be interested to know that the old- 
established library of scientific books of H. K. Lewis has 
recently been extended, and that for both town and country 
subscribers the best facilities are afforded for obtaining books. 
The extension recently added to the older premises at 
136, Gower-street, London, W.C., comprises a large building 
in Gower-pluce, which has been converted into a commodious 
library and shop for new books. The latter is most con- 


veniently fitted with shelves and rests for the inspection of 


H. K. Lewis’ Scientific Library. View in Shop, showing Book Cases and 


Reference Desk. 


View of Corner of Library and Reading Room. 


books. The new premises occupy a corner position, and this 
affords ample window space for the display of books, а сот 
venience of which full advantage has been taken. 

The library is a spacious room, well lighted and admirably 
arranged with shelves round the walls and tables for writing 
or consulting books. There is a telephone for subscribers 
use and lavatory accommodation. 
scribers can make their own selection of books in the library 
itself. The premises are conveniently near the great railway 
termini, numerous tube stations and the main bus routes, 50 
there should be no difficulty of access to the library, even for 
provincial subscribers who are occasionally in town. Books 
can, however, be exchanged through the post, and we under- 
stand that a large amount of business is done through this 
channel. 

Every possible means is taken to keep the 
scientific section up to date, and subscribers 
suggestions are always welcomed regarding 
new books, &c. We think that many elec 
trical engineers would find this lending 
library most convenient where they have 
difficulties in obtaining books. We are 
informed that a yearly subscription of £1.10. 
permits of the borrowing of two volumes at 
a time, while 12s. to 15s. will cover postage 
(U.K.) on an average number of exchanges 
One volume can be borrowed for one guinea 
subscription per annum. The quarterly lis 
of books contains full details of new scientific 
works, and in the next list issued be 
engineering works will be separately classifie’ 
from the medical books. Subscriptions carr) 
the option of purchase of any book sin 
at the retail price, and purchasers 10 suc 
cases are allowed to borrow an extra volume. 
From our recent inspection of the и 
premises, of which we present illustrations. 
we think that town and country subscribers 
would find the library extremely useful. 


Town and suburban sub- 


— 


(4 


275 


Industrial Instruments. 


MPROVED methods of manufacture have brought more 
reliable instruments into the market and also made pos- 
sible their introduction for power consumers' circuits, 

Moving coil instruments are much favoured for direct- current 
circuits on account of their accuracy, and interest, therefore, 
attaches to a new method of pivoting which has both efficiency 
and stability as its main objects. 

Lengthy experience has proved that the usual method of 
pivoting moving coils in instruments of this class is respon- 
sible for most of the troubles encountered. The Electrical 
Apparatus Co., who are exploiting in this country the special 
instruments of the American Instrument Co., inform us that 
they have given special care to pivoting the movable coils in 
their instruments so that if they are free of friction when new 


Fig. l.—Enlarged View of Instrument Pivot. 


they will remain so always. This is done by using highly- 
polished cylindrical steel pivots, journaled in the best grade of 
watch jewels. An enlarged view of one of these pivots is 
shown in Fig. 1. The mechanical difficulties to be overcome in 
producing an instrument in this way (which does not show any 
noticeable friction) are greater than with conical pivots placed 
in conical jewels ; but when once accomplished an instrument 
of this kind will, according to the maker's claims, remain 
practically frictionless for many years. Conical pivots seldom 
show any friction under the first laboratory test, but the 
friction tends to increase as soon as the point is damaged by 
transportation, by handling in erection, or by continuous 
vibration on switchboards. The cases of these instruments are 
designed so that ample surface is provided where detachable 
parts are joined, and in consequence the makers guarantee 
them to be perfectly dust-proof. In this way the moving parts 
are protected efficiently from any accumulation of dirt, which, 
if present, would interfere seriously with satisfactory operation, 

The movable system depicted in Fig. 2 combines light 
weight with extreme stiffness, and with the method of 
pivoting described it is impossible for the moving coil to come 
in contact with the pole-pieces or core of the magnetic system. 
By the selection of a proper winding for the moving coils, 
instruments are given a large torque, which permits the use 
of strong controlling springs. All voltmeters are adjusted to 


Fig. 3.— Portable Voltmeter in carrying case. 
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Are what you want for those cases where an absolutely 
|: strong section is a vital necessity, and high discharge 
not an important item. 


discharge, for those purposes where a slow, steady rate is 
required, and strength is important. The construction of 
the section renders it absolutely perfect for hard usage, as 
the active material will not wash out of the grids and the 
outside surfaces of the negatives are plain metal only. 


Write for particulars from the Makers :— 


PETO & RADFORD, Lro., 


100, Hatton Garden, E.C. 


Works :—ASHTEAD, SURREY. 


It is bad practice to use a thin plate with a high rate of 
West End Branch :—61, Chandos Street, Charing Cross. 


wt 


Fig. 2. Sectional View 
of Moving Coil and 
Permanent Magnet, 
also Controlling 
Spring and Needle. 


a uniform resistance of 100 ohms per volt, and when multi- 
pliers are used they can be interchanged. Also the measure- 
ment of insulation resistance and the location of faults is much 
facilitated. Milli-voltmeters intended for use as ammeters 
with external shunts are adjusted to a uniform resistance of 
1 ohm and give full scale deflection with a potential difference 
of 50 milli-volts. Ammeter shunts are adjusted to give a 
potential drop of 50 milli-volts with the full current passing, 
and are also interchangeable. This means that any shunt can 
be used with any milli-voltmeter. External shunts are con- 
structed so as not to overheat when operated continuously. 
under full load. 

A wide range of instruments is supplied by the Electrical 
Apparatus Co. (whose offices are at Caxton House, West- 
minster, S.W.), and this includes special forms of instruments 
for traction circuits. A portable pattern is illustrated in Fig. 3, 
this being made up for voltmeters or ammeters. The instru- 
ments are put up in neat rectangular wood cases, with leather 
carryirg handle. The ammeters are self-contained up to and 
including 200 amperes capacity, and above this an external 


shunt is needed. 
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THE fixation of atmospheric nitrogen by electrical methods 
4s a problem which is now attracting much attention, and a 
good many Papers have been published dealing with this sub- 
ject. The latest contribution is a lecture delivered last year 
by Dr. G. ERLWEIN to the Elektrotechnischer Verein, but only 
recently published. In this lecture, of which we give an 
abstract in the present issue, Dr. ERLWEIN discusses the 
fixation of atmospheric nitrogen with especial reference to the 
manufacture and uses of calcium cyanamide. Messrs. Siemens 
& Halske have taken a prominent part in the development of 
this method of fixing the nitrogen of the air, and the success- 
ful inauguration of the manufacture of this new product at 
Piano d'Orta in Italy, in December, 1905, was largely due to 
the technical ability and financial support of that firm. The 
works at Piano d'Orta, according to Dr. ERLWEIN, have proved 
financially successful, and a large extension is planned, with the 
erection of numerous other works at centres of cheap water 
power in Europe and America. | 


CALCIUM CYANAMIDE is produced by psssing nitrogen gas 
over heated calcium carbide, and the product can be used either 
directly on the soil as an artificial manure, or as the starting 
point for a number of subsidiary manufactures, the chief of which 
According to the figures given by 
Dr. ERLWEIN, 1 ton of nitrogen can be obtained in the form of 
caleium cyanamide for an expenditure of power represented by. 
2 kw.-years, while to obtain 1 ton of nitrogen in the form of. 
calcium nitrate or of nitric acid by the Birkeland process, as now 
operated at Notodden in Norway, requires 6:4 kw.-years. For 
this reason the lecturer considers the calcium cyanamide method 
of fixing atmospheric nitrogen the most promising, and the 
statements he makes concerning the industrial development of 
the process now in course of realisation certainly support his 
views. Whether the product of these works will be able to 
compete with sodium nitrate and ammonium sulphate, the two 
other forms in which nitrogen is applied to the soil, when 


prices have fallen below the present level, remains to be seen; 


and, as in so many other electro-chemical and electro-metal- 
lurgical processes, the cost of water power seems to be the 
determining factor. Dr. ERLWEIN in his calculations has taken 
the cost of the electrical energy at £2 to £2. 10s. per electrical 
horae-power-year, and, given such cheap power, the prospects 
for the new manufacture seem promising. x 


— ed 


THAT the formation of free sodium or potassium in the 
neighbourhood of electric mains through electrolysis was pos- 
sible was proved some years ago, when bare copper conductors 
were more common than at present, but the discovery of such 
deposits has been so rare that they have been generally 


| regarded as somewhat mythical, the more so since these alkali 


metals are such that their production in the free state electro- 
lytically is a difficult problem. An interesting example of the 
formation of the well-known liquid alloy of sodium and potassium 
in this way through an earth on a lighting system is given by 
Mr. Henry BASSETT in a Paper read before the Society of 
Chemical Industry. As will be seen by referring to the 
abstract which we give in another column, the alkaline mixture 
produced amounted to about 23 Ib. before the fault was dis- 
covered. Considering the difficulty in producing sodium even 
from fused sodium chloride by electrolysis, and the impossi- 
bility of getting it by electrolysis of an aqueous solution, it is 
remarkable that so large a quantity should be obtained from 
a sandy soil where the salt was comparatively dilute. 
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THE method of jointing underground mains which is most 
in favour at the present time consists in the use of a joint box 
with glands filled in with compound. The quality of this com- 
pound is of the greatest importance if failure of insulation at 
the joint boxes is to be avoided, but central station engineers 
do not seem agreed as to the properties that are necessary. 
One thing, however, is certain—namely, that the compound 
must adhere firmly to the lead of the cable in the joint-box 
gland. This can usually be best attained by using a com- 
pound of a soft nature. A brittle compound is not advi- 
sable, owing to the risk of cracks being formed whenever 
there is any movement in the cables or joint box due to 
any further excavations or to subsidence after the compound 
has become hard. Great care, however, must be taken in 
selecting a compound of a soft and sticky nature, because it 
may owe its soft and elastic property to the addition of an oil 
which may slowly evaporate, leaving the compound in a porous 
condition, so that moisture will eventually reach the cable. It 
is, no doubt, possible to obtain compounds which will retain a 
soft and elastic nature and which will adhere firmly to the 
lead, though, judging from the discussion on Mr. RodERSON's 
Paper read before the Institution of Electrical Engineers, 
some engineers dislike a soft compound because, in their 
opinion, fittings removed from joint boxes in which soft com- 
pound has been used are rendered useless. With that view 
we cannot agree, for a little scraping and the application of a 
rag soaked in paraffin is sufficient treatment to render such 
fittings serviceable once more. 
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THE commercial spirit which has recently become so promi- 
nent in connection with electricity supply stations has had 
the effect, according to our American contemporary the Elec- 
trical World, of causing what may be called a famine in lamps. 
The central station engineers in that country supply lamps as 
well as energy to the consumers, and at present some of them 
are quite unable to obtain the necessary supplies. So serious 
is the situation that our contemporary suggests to the smaller 
companies the advisability of changing over to an uncommon 
voltage, for which the manufacturers are likely to have con- 
siderable stocks of lamps on hand. We are always, however, 
a little suspicious about American business methods, especially 
as most of the lamp manufacturers on that Continent are in a 
combine, but such marked prosperity in the electrical industry 
at least augurs well for the manufacturers in this country. 
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THE conflict between those who have some affection for the 
beauty of Nature undisturbed and those who are so utilitarian 
as to place the almighty dollar in the first rank has become so 
acute in the United States that the Secretary of War has been 
called in to settle the dispute, and has given a decision which 
will affect the life of the Niagara Falls during the next three 
years. By his decision 15,600 cubic ft. of water per second 
may be used on the American side, and 160,000 H.P. may be 
transmitted from the Canadian side into the United States. 
At one time it was thought quite out of the question that the 
water utilised for the power stations would have any appre- 
ciable effect on the Falls, But times have changed ; the pos- 


sible radius of transmission has increased, and the country 
round Niagara has developed, so that utilitarian claims have 
become more and more pressing. A national show, valued at 
millions of pounds per annum for other purposes, is not likely 
to remain very long purely as а show ; it will soon be on view 
only during periods of strike. 
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Personal.— Prof. S. P. Thompson, F. R. S., has been elected a 
member of ће Athenæum Club, under the rule which allows 
the committee to elect each year three persons of distinguished 
eminence in science, literature, the arts or for public services. 


Institution of Electrical Engineers, Students’ Section — 
The annual meeting of the Students' Section will take place in 
the Library of the Institution, 92, Victoria-street, S.W., on 
Wednesday, May 1st, at 7.30 P. M., when the election of the com- 
mittee will take place. Nominations should be sent in not later 
than the 17th inst. to Mr. G. H. Stevens, 266, Barry-road, Dul- 
wich Park, London, S.E. 


Obituary.— We regret to announce the death of Herr 
Friedrich Uppenborn, which occurred at Munich on March 26th. 
From 1890 to 1894 he was editor of the Hlektrotechnisch: 
Zeitschrift, and he afterwards conducted the Zeitschrift für 
angewandte Elektrizstálslehre, now incorporated in the Zentral- 
blatt für Elektrotechnik. Since 1894 Herr Uppenborn was сіх 
electrical engineer at Munich. 


Royal Institution.—At a general monthly meeting of ths 
members of the Royal Institution, held on the 8th inst., the 
special thanks of the members were returned to Sir Andrew 
Noble, Bart., K.C.B., for his donation of £200 to the fund for 
the Promotion of Experimental Research at Low Temperatures, 
and to Lady Kelvin for her gift of a statuette of the Right 
Hon. Lord Kelvin, G.C.V.O. 


The Electrical Engineers’ Ball —The fourth annual dance, 
which was held in January last, proved even more successful 
than those which had preceded it. Three hundred and forty- 
five tickets were sold, and those present at the dance freely er 
pressed their enjoyment of the function. The reserve fund has 
been appreciably increased, and a cheque for £36, 19s. has also 
been handed to Mr. Lloyd for the Benevolent Fund of the 
Institution of Electrical Engineers. 


American Standard Specification for Incandescent 11 
According to the Electrical Review (N. V.) the Association 0 
United States Government Electrical Engineers and a number 
of representatives of the leading incandescent lamp manu- 
facturers of the United States held an unofficial meeting 1 
February 25th, 26th and 27th, at Washington. À | : 
standard specifications covering incandescent lamps used ?} 
the United States Government was discussed, the кү 
as prepared being practically adopted, with the а 
few minor points. These will be given further consider 
by a committee. 


his 
Iron and Steel Institute Тһе annual meeting of : 

Institute will be held at the Institution of Civil E 
Thursday and Friday, May 9th and 10th. The nee 10 
(Sir Hugh Bell, Bart.) will deliver his inaugural ad ДУ Nr 
the Bessemer gold medal for 1907 will be presente 10 
J. A. Brinell (Stockholm). Several papers are parl 
reading and discussion, including one by Mr. D. Е dint: 
on “Electrically-driven Reversing Rolling Mills. ү? а 
dinner will be held іп the Grand Hall of the Hote 
May 10th. 


Cable Interruptions and Repairs. 


, 1904 
Tarifa Tanger . ae ^ 1906 
Garachico (Teneriffe)— Santa Cruz de la Palma.. Ber. 18, 1906 
Grand Canarv— Lanzarote Pr 9. 1907 
New Brunswiek—Prince Edward Islanlld Fob. 1 , 1901 
Tenedos— Chiuiljʒpu＋ k. Fob. 23, 1907 
Panama — Buenaventura. Feb, 28, 1907 
Buenaventura—Santa Ele nnn не 20. 1907 
Tangier — Cadiz. April 10, 1907 
Cadiz — Teneriffe .......... ennt 
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Wireless Telephony. — The Mechaniker reports that successful 
wireless telephony trials have been made between the offices of 
the Telefunken Company in Berlin and the station at Nauen, 
a distance of 25 miles. It has been possible by the use of a 
small antenna and with the expenditure of a minimum of 
energy to transmit the voice, in spite of intermediate obstacles. 
No details of the apparatus employed are given, but it is 
stated that selenium has no part in the method, and that any 
wireless station could be used for telephonic transmission if 
the Scheemlich receiver is used, and some small auxiliary 
apparatus is connected to the wireless transmitter. 


Electric Traction Between Berlin and St. Petersburg.— Тһе 
Elektrotechnik und Maschinenbau gives an account of a scheme 
for transport between Berlin and St. Petersburg in which elec- 
tric traction will play an important part. The scheme con- 
sists of the laying down of an electric railway between Stock- 
holm and а port on the south Swedish coast—e.g., Trolleberg, 
of a steam-ferry between Trolleberg and Sassnitz (Germany), 
via the Isle of Rugen, and an electric railway from Sassnitz to 
Berlin. Further, there is to be a steam-ferry between Stock- 
holm and Abo (Finland) and an electric railway from Abo to 
St. Petersburg. It is estimated that the time taken on the 
journey will be reduced to 20 hours. The present journey via 
Eydtkuhnen occupies 31 hour s. 


New Process for Treating Tantalum.—The Western Elec- 
trieian gives an account of a new process for producing pure 
ductile tantalum, which consists in heating in a vacuum above 
its melting point tantalum containing or combined with 
hydrogen. Care is taken during the heating process that the 
vacuum is not reduced by the separated gases, all of which are 
promptly drawn off by the air-pump. It it said that by heat- 
ing & mixture of tantalum chloride vapour and hydrogen, 
tantalum containing hydrogen can be obtained. At a com- 
paratively low temperature a brittle metallic body is separated 
from this mixture. The necessity for heating the tantalum in 
a vacuum is due to the fact that under other circumstances 
the tantalum would take up foreign matter from the sur- 
rounding atmosphere. | 

Cost of Electrical Power in Japan.—The Electrical World 
gives the following table of the charges for power at Kyoto, 
in Japan, a 12 hour service being taken as the basis:— 


Under 5 н.р. ................ . . . . £9 10 О per E. P. per year 
Between 5 E. p. and 10 . 777. 7 16 O i és 

d 10 K. p. and 20 p.»......... 7 4 0 10 Y 

5 20 н.р. and 30 f. 612 0 " i 

» 30 H. P. and 50 f. 777 5 14 0 з Уз 

" 50 н.р. and 100н.р. ...... 5 6 0 T К 
Above 100н.Р. ................ 416 0 a » 


For services between 10 and 12 hours a proportional reduction is 
made, and a proportional increase for services between 12 and 14 
hours. For services "оова than 15 hours there are special rates. 
The station supplying this power is waterdriven, and belongs to 
the municipality of Kyoto. At present 2,000 kw. are installed, 
but in the near future another 5,000 kw., also driven by water 
power, will be added. | 

Forty-ton Electric Locomotive.—' The Electric Railway Review 
describes two electric locomotives that have been built recently 
for the Illinois traction system. They weigh 40 tons on the 
drivers, and are equipped with four 55 H.P. motors. These 
motors are designed especially for the slow speeds and heavy 
tractive effort required in locomotive service. At the rated 
load of the motors the locomotives will give a tractive effort at 
the rail head of 16, 800 Ib., and at the slipping point of the 
wheels will develop 20,000 Ib. tractive effort with a load on the 
motors slightly in excess of their rated load. Some of th 
dimensions of the locomotive are :— | 


Length over all.............. cece cece eene 81 ft. Lin 
Height over aabbd bo saves aos ake 11 ft. 9 in 
Width over all e . алаа ... 9ft. Gin 
Wheel base .. . . 6ft. Gin 
Weight of electrical equipment. .. 27,500 Ib 
Weight without electrical equipment. 52,500 Ib 


Carborundüm Detectors for Wireless Telegraphy.—4A new 
detector for determinin 
described by Mr. A. F. Collins in the Scientific Ameriean. It 
consists of a fragment of carborundum held in place between 
two metallic terminals. Tests made on the detector show that 


the presence of electric waves is | 


it is rather less sensitive than Marconi's magnetic detector. It 
was found that its sensi bility te electric oscillations, set up in the 
circuit, was a maximum when a certain critical potential pre- 
vailed in the local circuit of which it also formed a part. For 
this reason a potentiometer or variable resistance is used in 
shunt with the detector. Curves plotted from the results show 
that the action was most sensitive when there was a drop of 
between 1:0 and 1:1 volts across the conductor plugs of the 
detector. A variation of 0:01 volt produces a change in con- 
ductivity of 4 per cent. The action of the detector is purely 
thermal, and. а constricted current path lying along tho edge 
of the crystal in contact with the oppositely-disposed surfaces of 
the conductor plugsis employed. Only crystals of carborundum 
having sharp edges can be used. 

Cost of Electricity obtained from Water, Steam, Gas and Oil. 
—At a meeting of the New York Section of the American 
Electro-Chemical Society, Prof. C. E. Lucke "ead a Paper dis- 
cussing in detail the various factors which enter into the cost 
of the energy consumed in electro-chemical works. The author 
discussed the electric generating station, in which the source 
of power might be water, oil, steam or gas. The operating 
cost was estimated from values found to exist in practice. 
The following table was presented showing the cost of elec- 
trical energy obtaiued from various sources, the values being in 
pounds :— 


1 
| Gas. 


| Water. Dil. 


Min. Max. Mean. Min. Max. Mean. 


Initial cost per k.w. ............... 15 40 43.4 22 30 54 
Investm't cost per year рег k. Ww. 1.5 4. 4.34 | 88 4.5 5.4 
Operating cost per k.w. year ... | 0.2 1 11.88 10.5 10.5 7.7 

1.7 5 15.72 138.8 15 13.1 


Total cost of energy per k. w. year 


The Strength of Insulator Pins. — The Purdue University 
Timber-testing Station of the Department of Agriculture has 
recently issued a report on the above subject, which covers the 
tests made on 53 samples of oak. black locust and rock elm. 
The pins were of standard size, 12 in. by 8 in. The oak pins 
were from z in. to in. shorter than the others, and of slightly 
smaller diameter at the shoulder. Their leverage was also 
about 4 in. less than in the case of the other two kinds. 
From the results obtained it appears that the breaking 
strength of black locust pins may be taken as 4,000 lb. Live 
oak pins came next in order of strength, with a breaking 
strength of about 3,000 lb. Rock elm pins were the weakest, 
having a breaking strength of 2,5001b. The oak pins 
were the heaviest, the locust next and the elm the lightest. 
The locust and elm pins failed mostly by splitting from the 
threads to the shoulder, or by tension at the shoulder. Occa- 
sionally the portion of the pin inserted in the block failed by 
tension at the shoulder. An interesting point indicated by the 
results is that the breaking strength of the pins varied almost. 
directly as the number of year-rings per radial inch. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, April 12th (to-day). 
INSTITUTION OF MECHANICAL ENGINEERS. . 

S p.m. Meeting at Storey's Gate. Paper on Petrol Motor-Omni- 
buses," by Mr. W. Worby Beaumont. (Adjourned Discussion.) 


BATURDAY, April 13th. 


Roya IwsTITUTION. 
3pm. Meeting at Albemarle.street. 
Magnetism,” by Prof. S. P. Thompson. 
Lecture I.). 
WEDNESDAY, April 17th. 
JUNIOR INSTITUTION OF ENGINEERS. 
6:30 p.m. Visit to Messrs. Cassell & Co.'s Printing Works. 
STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS, _ 

7:30 p.m. Meeting at 92, Victoria-street. Paper on The Use ot 

Magnetic Separators," by Mr. T. H. West. 
THURSDAY, April 18th. 

Bramincuam AND District ELECTRIC CLUB — 

7:30 p m. Meeting at the Colonnade Hotel, New-etreet, Birmingham. 
Берер on “ Standard Time and its Distribution by Telegraph, 
by Mr. W. H. PE * Sc 

INSTITUTION or ELECTRICAL ENGINEERS. f 

S p.m. Meeting at the Society of Arts, John-street, Adelphi, W.C. 

Paper on Flexibles: with Notes on the Testing of Rubber," by 


Mr. A. Schwartz. 


Lecture on Studies in 
(The Tyndall Lectures: 
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TWO-POLE TURBO-ALTERNATOR WITH STATIONARY 
FIELD AND MAGNETIOALLY-SHUNTED EXOITER. 
BY A. HEYLAND. 


Summary.—In this article the author draws attention to the large 
amount of active material which must be expended in the ugual type of 
turbo-alternator in order to keep the voltage drop within reasonable limits, 
and discusses means of reducing the capital cost of such machines, with 
special reference te two-pole machines. He proposes to solve this 
problem by designing such machines with a rotating armature and 
stationary field, and by applying at the same time his method of auto- 
matic voltage compensation recently described in detail in these columns 
(The Electrician, Vol. LVIII., pp. 632 and 671). In the proposed design 
the alternator and exciter havea common field system. The flux through 
the exciter is a stray flux from the main field, and it increases and de- 
creases with the armature reaction of the alternator, so that an instan- 
taneous and complete voltage compensation is obtained at all loads. The 
advantages of the new design are illustrated by a numerical comparison 
between a 500 kw. alternator of usual design and a similar machine in 
accordance with the author's proposals. 


The various methods which have been devised from time to 
time for automatically controlling the voltage of alternators 
offer the greatest advantages in high-speed alternators of 
large capacity, such as turbo-alternatora. With the frequencies 
usually employed in practice turbo-alternators have necessarily 
only a small number of poles, and it is practically impossible 
to design cheap machines of this class without permitting a 
very large voltage drop. These conflicting conditions are 
generally compromised by allowing a larger voltage drop than 
would be considered good practice in slow-speed machines. 
The influence of the armature reaction upon the field is mini- 
mised as far as possible by adopting a large number of field 
ampere-turns and a large air-gap. In consequence, the weight 
of the active materials in these machines is relatively large, 
and the iron and copper losses are considerably larger than 
they would be in an ideal turbo-alternator in which the arma- 
ture reaction was neutralised by some simple means. Auto- 
matic voltage regulators serve their purpose fairly well where 
the voltage fluctuations are gradual, but their use does not 
permit of a lighter and cheaper alternator being employed, 
because their action is indirect and lags behind the voltage 
fluctuations. Imagine, for instance, that an alternator with 
automatic voltage regulator is supplying current to a large 
motor which has to start on full load or over load. At the 
moment this motor is switched on, the supply voltage drops 
in spite of the voltage regulator, and the current taken by this 
motor and also by all the other motors connected to the supply 
increases correspondingly. This momentary increase in current 
causes a further drop in voltage, and in certain conditions 
motors will fall out of step. It is, therefore, evident the 
voltage drop of the alternator should in no case exceed the 
customary values, and it is equally obvious that lightness and 
cheapness can only be obtained by providing an instantaneous 
regulation. 

There are several reasons why compounded turbo-alternators 
are not as widely used in practice asthey deserve to be. First 
of all, steam turbines are of comparatively recent date, and 
the attention of engineers was absorbed in the more urgent 
and more important mechanical problems connected with steam- 
turbines rather than in the electrical part of turbo sets. 
Besides, the design of high-speed alternators offered no funda- 
mental difficulties, and when, after the steam turbine had been 
improved and engineers had got used to the standard type of 
alternator with all its imperfections, the question of compound- 
ing was again brought forward, there was little inclination and 
no absolute necessity to experiment with a new type. How- 
ever, as the use of turbo-alternators increased, competition 
grew keener, and to-day the problem of building a light and 
cheap machine with compensated armature reaction is of para- 
mount interest to the manufacturer. A further reason for the 
delay was the necessity of employing a commutator for obtain- 
ing the desired compensating and compounding effect, and this 
offered some difficulties when applied to high-speed machines 
of large output. 

A new method of compensating alternators which avoided 
the use of a commutator was recently described in these 
columns (see The Electrician, Vol. LVIIL, p. 42), and the 
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present article deals with the application of this method to 
turbo alternators. | 

Ав шау be remembered, the arrangement described in the 
former aiticles referred to alternators with direct coupled 
exciters, and the compounding effect was obtained by arrang. 
ing the exciter field in shunt with the field of the alternator 
in such fashion that the field of the exciter was strengthened 
by the leakage flux from the rotating field of the alternator 
as the load (and the armature reaction) increased. An ade- 
quate leakage flux was obtained by providing a suitable asym- 
metry in the pole windings and air gaps of the rotating field 
magnet. In this way a unipolar flux was produced which was 
conveyed through the shaft to the exciter, where it superposed 
itself upon the exciter field. This solution offers no difficulties 
in turbo-alternators with four or more poles, but ite applica- 
tion would be inadvisable in two-pole machines for mechanical 
and electrical reasons. Two-pole turbo-alternators are by no 
means uncommon, particularly when designed for medium 
outputs or a high frequency or both. For a frequency of 50 
cycles per second, turbo-alternators are of the two-pole type 
up to medium outputs, while for a lower frequency, such as 
25 — per second, even large machines have but two poles. lt 
would be inadvisable to have one pole different from the other, 
not only for mechanical reasons (although it would not be im- 
possible to obtain a satisfactory balance) but especially on 
account of the magnetic out-of-balance due to the difference 
in the magnetic fluxes from the two poles. 


ALTERNATOR WITH STATIONARY FIELD AND MAGNETICALLY- 
SHUNTED EXCITER, BOTH MACHINES HAVING THE АМЕ 
NUMBER OF POLES. 

These difficulties are at once circumvented by adopting a 


similar design for both machines with an equal number of 
poles in each, and by causing a stray flux from the alternator 


ip 
“ll it | | 
(ШЇ 
Ето. 1.—DuoramMatic SKETCH oF 2-POLE ALTERNATOR WITH 
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| 
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| 
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field to su se itself directly upon the exciter field. 
alternator pun be either of the ordinary rotating field е 
or else designed with a stationary field and revolving дй a 
ture. In the former case the exciter would also have s nde 
the rotating field type and the current would be collec 1 
the armature by means of a fixed commutator and ro 5 
brushes, or else by a number of equi: distant brush sets (rep 
senting the commutator of the former bier seer iene 
rotating commutator with two segments (in place o | the 
rotating brushes). Since the exciter has only two “ 
total. number of brushes of the fixed brush sets ane Such 
to be large, especially if a low exciter voltage 18 suia ni 
an arrangement would obviate the use of further ro 177 1 dd 
tacts for conveying the exciting current to the revo an 
of the alternator. The regulating resistance mi ht be co al 
to the fixed armature or might be replaced by c oking co 
80 On. ; 

In the alternative arrangement referred to above Ha sore 
is of standard design, while the alternator p ШО, икат 
stationary field and rotating armature. | ahai evini: 
objection against such a design refers to Ее high-tension 
ing—which, in the majority of cases, woul tin part of the 
winding—would have to be placed in the rotating 
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machine. With this exception, an arrangement of this kind 
possesses a number of valuable advantages. In the first place 
the armature iron and the iron losses are much reduced. In 
ordinary 2-pole alternators the external diameter of the arma- 
ture core is roughly twice the inside diameter of the core so as 
to give the necessary cross section for the rotating field, and the 
weight of the armature is, therefore, about three times that of 
the rotating field system. In an alternator with stationary 
field and rotating armature the conditions are reversed ; the 
weight of the armature is only about one third of what it pre- 
viously was, and with approzimately the same field the iron 
losses diminish in the same ratio.* If, however, the rotor 
dimensions be retained the external diameter of the stator 
may be considerably reduced on account of the higher flux 
densities now possible, and a further saving in this respect is 
obtained by utilising the stator frame for assisting in the trans- 
mission of the field flux. Hence, the proposed machine will 
give a larger output for the same weight, or can be made 
lighter for the same output. "These advantages go a long way 
towards compensating for the disadvantage of having to place 
the high-tension winding on the rotating part. Besides, the 
great mechanical strength and the high insulating properties 
of modern insulating materials make the solution of this diffi- 
culty comparatively easy. 

The machine might be of the design shown diagrammatically 
in Fig. 1. The armatures of the alternator and its exciter are 
mounted side by side on the same shaft, and the magnet 
frame of the alternator is extended so as to embrace the exciter 
armature. A strong stray flux, indicated by the arrows m. s., 
flows from the main poles through the exciter. The opposing 
М.М.Е. of the armature reaction is represented by the dotted 
arrows. When the alternator is dealing with a wattless current 
the M.M.F. of the armature reaction is directly opposed to the 
main field, and it is, therefore, clear that the exciter field 
increases in strict proportion with the armature reaction. If, 
however, the phase angle between voltage and current is less 
than 90 deg. the direction of the M.M.F. of the armature 
reaction coincides no longer with the axis of the poles, and the 
component in the direction of the pole axis is smaller than it 
was before. The stray flux through the exciter diminishes 
correspondingly—.e., the exciter field increases and decreases 
in strict proportion with the armature reaction, irrespective of 
the power factor, so that complete compensation is obtained. 

In the illustrated arrangement the exciter winding is 
omitted altogether, and it is evident that in a design of this 
kind the regulation must be instantaneous. This is not the case 
in an alternator the exciter of which has its own exciter wind- 
ing, because, as is well known, any variation in the exciter 
field is retarded in the first moment by the self-induction in 
the exciter field winding. Hence, the regulation must neces- 
sarily lag behind the fluctuation of voltage across the alternator 
terminals. The voltage fluctuation itself is not simultaneous 
with the fluctuation in load, but lags behind it, the reason 
being the self-induction in the pole pieces and in the pole 
windings. In the arrangement shown in Fig. 1, tho regulation 
of the exciter field (and exciter voltage) is absolutely in step 
with the fluctuations in the load, so that the tendency to 
regulate the alternator voltage occura even before the terminal 
voltage has had time to change. 

In the arrangement illustrated in Fig. 1 the machine would 
be slightly under-compounded. The degree of under-com- 
pounding depends on the ratio of increase in exciter flux to the 
total flux of the main exciting poles. It is actually somewhat 


* A new type of machine, known as the '* double-field dynamo,” has 
recently been suggested by Herr Ziehl as achieving a number of desirable 
rebults— amongst others of reducing the iron losses. In this design the 
armature winding is partly on the stationary part and partly on the 
rotating part, the two parts being connected by means of slip rings in 
such manner that a magnetising current fed into the winding produces 
in stator and rotor rotating fields of opposite direction. To supply 
current such a machine would need be connected to an independent 
supply or to an alternator of standard design, as in the case of the well- 
known asynchronous alternator. Such a machine supplies watt currents 
only, and has the disadvantage of taking a wattless current from the 
network. The radial thickness of the armature is about half that of an 
alternator of the ordinary type, and the iron losses are aleo about half 
of what th*y would be in a standard machine cf the same output, 


speed, &c | 


larger owing to the stray fields, but these аге obviously small. 
It is thus seen that the proposed machine will behave under 
the most severe and sudden fluctuations of load exactly like 
an alternator having a very small armature reaction. 

The air-gap under the exciter poles must be larger than the 
air-gap under the main poles, and the former should preferably 
be given such a length that the fizld flux through the exciter 
attains its maximum value when the excitation of the main 
poles is at its maximum. N | 

The simplest way of obtaining complete compensation, or 
over-compensation, is to provide a stronger excitation for the 
main poles than for the exciter poles. Tnis is easily done, for 
instance, by providing the main poles with a second exciter 
winding connected either in series or in shunt with the 
main exciter winding. By separately regulating this auxiliary 
field winding it is possible to obtain any desired compounding 
effect. All the other advantages referred to in the previous 
articles may be obtained; for instance, the disturbing effects- 
of leading currents may be eliminated by adopting suitable 
proportions for certain parts of the machine. If the machine 
of Fig. 1 were loaded with a leading current, the M.M.F. of 
the armature reaction would no longer have the direction 
indicated by the dotted arrows, but would be reversed. "This 
would cause the exciter field to diminish. In this case, how- 
ever, the saturation in the part of the frame between the alter- 
nator and the exciter would increase, and the cross-section of 
this part should, therefore, be so small that the exciter field can 
never become zero. 

It is also interesting to note that the exciter behaves at all 
loads like an ordinary exciter with a“ stiff field. This is due 
to the fact that itis possible to go with the saturation in the 
common field magnet up to the highest practicable values. 

The simplicity of the proposed machine, together with the 
other advantages which it offers, may possibly recommend a 
design of this kind not only for two-pole alternators, but also for 
machines having 4 or 6 poles. In the latter case the machine 
would resemble the usual continuous-current turbo-generator. 

The possibilities of the proposed design may now be illus- 
trated by an example relating to a 500 kw. two-pole turbo- 
alternator running at 3,000 revs. per min. and having a 
frequency of 50 cycles per sec. This machine is shown in 
Fig. 2. It is easy to show that the weight of the active 
materials is reduced to a minimum if the machine is so pro- 
portioned that the number of field ampere-turns at no load is 
approximately equal to the ampere-turns of the armature re- 
action at full load. At non inductive full load the ampere- 
turns of the field and armature are then as represented in 
Fig. 3. If a larger number of field ampere-turns had been 
chosen, the dimensions and the iron loss would have been 
greatly increased, and if a smaller number had been adopted, 
more armature copper would have been required. This would 
be difficult to place on the armature, particularly if the wind- 
ing were for a high voltage, and would lead to an increase in 
the overall dimensions. These drawbacks would not be com- 
pensated by the saving in field iron. 

The principal dimensions of the machine are as follows :— 


Diameter of rotatiny armature....... Eua 60 om. 
Total iron length of the rotoeo r 50 om 
Air-gap between stator and rotor 5mm 
External diameter of frame ................ 90 om 


The axial length of the free ends of the armature winding, 
including end plates, would amount to about 2 х 25 =50cn., 
and the axial length of the exciter would be approximately 
5cm., the air-gap being 15mm. It is further assumed that 
the armature of the alternator is drum wound, while the 
exciter armature is provided with a Gramme winding. The 
latter has the advantage of being easily fixed to the armature 
and of occupying a small space, and there would be little diffi- 
culty as regards sparking on account of the “ stiffness of the 
exciter field. The output of the exciter would be about 4 kw., 
and its armature would preferably be keyed on a solid hub of 
bronze to neutralise the larger self-induction of the riug wind- 
ing as far as possible. If desired, the exciter could also be 
provided with a drum winding, in which case a saving in the 
axial length might be effected by arranging the end connec- 
tions of the alternator and exciter windings to overlap. 
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Assuming for the useful field of the alternator a flux of | only 7/10 of that of the corresponding ordinary alternator, 

18 x 105 lines of force per pole, we find by calculation while the losses are. reduced in the ratio of 2/4-8 or 0-45. 
Field ampere-turns per pole at no-load = 5,000 approximate. Ar ough measure of the degree to which the active materials 
Armature „, is full load = 5,000 * are utilised in the two cases may be obtained by multiplying 
and : | the weight and losses separately for each machine and dividing 
Edad Succ gi se full load: 7,000 2 one product by the other. We got 9190 x48 _ 3.5 in favour 

Armature „, per pole at in- | | 2350 x 2 

ductive full load — 10,000 x of the new design. This favourable result is, in the first place, 
The weighte of the active materials in the alternator aud due to the fact that the iron losses have been transferred from 
.exciter are as follows: the stator to the rotor. The weight of the armature stampings 
Weight of magnet frame (steel) .. 1,400 kg. approximate. and the armature iron loss have been reduced to about one- 
„ armature stampings...... 600 kg. " third. The more efficient utilisation of the field copper is due 
„ field winding ............ 200 kg. Т to the voltage compensation. The weight of the field copper and 
„ armature winding........ 150 kg. " the losses therein have also been reduced in the ratio of 3 to 1. 
Total weight.......... 2,350 kg, ^ The following formula is useful for comparing different 


Tho dosi the alternator and exciler come to machines with regard to the degree of effectiveness of the active 


matertals employed :— 


Iron losses in arma ure, approx..... 5,000 watts, or 1 per cent. of output. ink 
Copper losses in field winding at non- E- . output In kw. u 
inductive full load, approx. 2,000 „ 04 ,, " weight of active materials x losses (7/) 


Copper losses in armature at non- 
inductive fall load, approx. 8,000 „, 0:6 » 


Total losses at non-inductive fall load 10,000 „ 2 " 


ji In using this formula in connection with the two machines 
under discussion, it must be remembered that the weights and 
losses given above for the proposed machine include the wei;ht 

The copper losses in the field winding at inductive full load | of and losses in the exciter. This may be approximately taken 
are about 4,000 watts or 0:8 per cent. Hence, the total losses | account of by multiplying the weight and the loss in the case 
at inductive full load are 2'4 per cent. of the apparent output. | of the proposed machine by 0:9. It is further to be considered 


,9 


Fic. 2.—600 kw. THREE-PHASE ALTERNATOR. Two-pole, 3,000 revs, per min.; 3,300 volts ; 105 amperes; 50 cycles per sec. 


It is interesting to compare these results with the corre- that the new design does not require a frame guch as 18 Eu 
sponding figures for an ordinary turbo-alternator with rotating . sary in the ordinary type of alternator for holding the ere 
field. The particulars of this machine are: 500 k. v.a. at a | stampings. This will be taken account of by multiplying 
power-factor of 0-9, 3,000 revs. per min., and 50 cycles рег | weight of the magnet frame by 0-7. We get— 
second ; voltage drop at non-inductive full load 10 per cent. ; (a) For the ordinary alternator with rotating field : 
ditto at purely inductive load (cos ф = 0) 30 per cent.; diameter ; : d stampings) 
of rotating field, 50 cm. ; total length of field iron, 70 cm. ; air- 1. For the iron parts (steel castings and stampe 
gap between stator and rotor, 20 mm. ; external diameter of 500 6:9 
stator ie 100 cm. Es (600 + 2,100)х8 ~ 

eights, excluding stator frame and exciter :—Rotating field " in the 
magnet (steel), 600 kgs. approximate; armature stampings, 2. With respect to the copper on the poles ud 
2,100 kgs. approximate; field winding, 600 kgs. approximate, àrmature, 
and armature winding, 150 kgs. approximate ; total weight of | E- „5 = 87. 
active materials, 3,450 kgs. approximate. = (600 + 150) x 1:8% 
The losses in the ordinary alternator are :— | 


. : ine armature : 
iis im in 1 TR uc 15,000 watis approx. or 8 per cent, | (b) For the compensated machine with er sings " 
opper losses in the field- winding at - i arts (stee 
non-inductive full load .......... 6,000 „ ís 519 „ = Mtn карек 300 ie; AE 
Copper losses in the armature wind. | stampings), 
ing st full load ................ 3,000 ,, is „ 06 „ E 500 . 03297 
MA , pi) A. 7 — nfif 0:9 х 15 x . 
еш Кре at non-inductive fall load 24,000 „ „ 48 Алм шз Й | d in the 
opper losses in the field. windin is . oles an 
at inductive full load ........... 1200, „ „ 24% ?. ue respect to the copper on the P 
: : armature 
Hence, the total losses at inductive full load are 6 per cent. of 500 = 159. 


the apparent output. Be a ego 
i 200 + 150) x 09 x 17; x0 
By comparing the figures for both machines, it is observed (2001109) ^ 


| mac i : out six 
that the weight of the active materials in the new design is | That is, in the author's machino the iron 18 put to abo 


m e — ſ —. —— —ü——j—F —— —äñä ы-н «рса ачаан ЦИЦА — 


at 
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times better use, and the copper is four times more effectively 
utilised. The total losses are reduced in the following ratios :— 


At non-inductive full load 0:9 x 2/4:8—0 375 
Atinductive _,, 0:9 x 2:4/6 = 0:36. 


Hence, assuming the conditions as regards cooling to be the 
same in both machines, the temperature rise in the new 
machine would be less than half that pertaining to tho corre- 
sponding alternator of standard design. 

The ratios of weights in the two machines are as follows :— 


0.90400 x 0-7 + 600) 


With respect to the iron parts, (600 + 2.100) =0°525 
| 200 4- 150) 
» » » » og 509-100) = 0:42. 
copper (6002150) 0% 


Assuming the cost of the active materials to be about equally 
distributed between iron and copper, the total cost of the active 
materials would be reduced to approximately half of the 
corresponding expenditure in an ordinary alternator, the losses 
being reduced at the same time to less than 50 per cent. 

The principal results are collected in the following tables :— 


A.—Ordinaru Turbo-alternator with Rotating Field. 


500 kw., 3,000 revs. per min., 50~. 


Voltage drop, 10 per cent. at non-inductive load and 30 per cent. at full 
load and cos ¢=0. 


э —— — — — — — — — 


| Copper losses. 


of steel Iron Weight of At non. At 
UIT and iron. loss. copper. inductive | inductive 
kg. Per cent. kg. load. load. 


Per cent. | Per cent. 


— 


— ——— 


| 

| 

Rotat.fieldmagnet| 600 | 
2,10 


= 600 12 | 24 
Armature ...... 2, 100 3 150 06 | 06 


— — — 


750 18 3830 


2,700 3 


| the fairness of our comparison. 


1001 


B.—Compensated Turbo-altcrnator with Rotating Armature. 
Voltage drop practically nil. 


EOS | Соррег losses 
Weight 1 Se 


of steel | Iron || Weightof At non- At 
and iron. . copper. | inductive | inductive 
kg, er cent. kg. load. load. 
| Per cent. | Per cent. 
Magnet system ..| 1,400 | — 200 0:4 ! Og 
Armature ...... 600 | 1 150 "096 | 06 
2,000 1 850 10 | 14 


Since writing the above, I have had the opportunity of 
obtaining particulars of some recent turbo-alternators of ordi- 
nary design, which are more economical in active material 
than the alternator considered in the above example. The 


Armature Ampere-turns 


at no-load 


Field Ampere-turns 


following considerations, however, will dispel any doubt as to 
A saving in active material, 
up to a certain degree, may be obtained by careful design, the 
use of armature stampings of high quality, and the employ- 
ment of high flux densities in the poles. But these means 
may be employed in both machines alike. Hence, the absolute 
weights given in our comparison for the ordinary type of 
turbo-alternator, and for the proposed design respectively, will 
be altered, but their relative values will remain substantia!ly 
the same, providing the same quality of material and the same 
flux and current densities, &c., be used in both cases. 


NEW JAPANESE 


The Japanese Government owns and operates many hundreds, 
or indeed we may say thousands, of miles of submarine and sub- 
aqueous telegraph cables, which connect and ensure almost in- 
stantaneous intercommunication between the numerous islands 
making up the Empire of Japan. To ensure the rapid repair 


of any of these comparatively short lengths of deep-sea and 


shallow-water cables which may develop faults or require re- 
newal from time to time, Japan has found it necessary to main- 
tain a number of cable vessels, the building and equipment of 
which has been entrusted to contractors in this country, as 
witness the case of the ‘Okinawa Maru," described in The 
Electrician for April 17, 1896. 

But Japan is proverbially progressive, and in accordance 
with all the tenets of her recent history, she decided to be no 
longer beholden to foreign shipyards or to foreign contractors 
for her submarine cable laying and repairing vessels, and so 
she set about designing and constructing the latest addition to 
her cable fleet. Of this vessel, the Ogasawara Maru,” we are 


enabled by the courtesy of the chief engineer, Dr. Saitaro Oi, 


to give the following interesting particulars, thus supplementing 
the description which we gave in The Electrician for March 23, 
1906. 

The c.s. Ogasawara Maru," which left Nagasaki on Octo- 
ber 5th last year for the cable-laying work between Tsushima 
and Kiushiu, is the first ship of its class built in Japan, and is 


operated by the Department of Communications of the Japanese 


Government. The vessel was constructed at the Mitsubishi 
Dockyard and Engine Works at. Nagasaki, from the designs of 
Dr. C. Shiba and Mr. K. Suyehiro, professors of the Engineer- 
ing College of the Imperial University of Tokyo. The contract 
for its construction was placed on June 1, 1905, the work was 
commenced in November of the same year, and the vessel was 
launched on June 2, 1906, six months after the laying of her 


CABLE STEAMER. 


keel. The “Ogasawara Maru” is a steel spar-decked twin 
screw steamer of 1,455 gross tonnage, with engines developing 
1,850 I. H.P. at full speed. The hull and machinery were 
constructed under the Japanese Government's Shipbuilding 
Encouragement law. Fig. 1 gives the profile and plans of the 
three decks, while Fig. 2 gives the general features of the ship. 
The principal dimensions of the vessel are :— 


Length between perpendiculars ..... Ra pede 240 ft. 0 in. 
Breadth mouldeoee . 84 ft. 0 in. 
Depth n 22 ft. 3 in 


The guaranteed speed was 12 knots, the ordinary sea speed 
expected being 11 knots. During the official speed trials the 
maximum speed obtained was 13:286 knots, and the average 
of six runs over a measured course between two posts, 3 
nautical miles apart, was 13:085 knots. 

The hull and machinery of the vessel were all constructed 
by the Mitsubishi Co., except the cable gear, which was sup- 
plied by Messrs. Johnson & Phillips. Three cable tanks are 
provided in the vessel, one fore tank of 20 ft. 6 in. diameter, 
intended for the storage of shore-end cablee, the main tank 
27 ft. in diameter, and one after tank of 23 ft. diameter. The 
total capacity of the three tanks provides storage for 600 tons 
in all of deep-sea cables. Each tank is provided with a 
cone at the centre for storing battens or fresh water. The 
hatchways of the tanks are provided with girders, carrying 
bellmouth, crinolines, &c. 

The structural arrangements provide for two complete decks 
running fore and aft, and an inner bottom carried nearly the 
whole length of the vessel, a feature which is necessary in this 
class of vessels. The hull is sub-divided into five water-tight 
compartments by transverse bulkheads. 

The foremost cable tank, provided for the shore-end cables, 
is carried up to the level of the main deck. The main tank is 
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brought 5 ft. above the main deck, leaving ample clearance | on the main deck the cable gear is located, as shown on the 


between the top edge of the tank and lower side of the deck 
above. The bottoms of these tanks rest on the top of the 
inner bottom plating. The after tank is of similar construc- 
tion to the main tank, the bottom, however, resting on the top 
of the shaft tunnel. | | 

The “Ogasawara Maru” has two cargo hatchways, one in 
front of the cable gear house and the other in front of the 
saloon entrance. The hold at the fore hatchway, provided 
with wooden platform, forms the cable store ; the after hold is 
for general cargo and provisions. 

The vessel is rigged as a two-masted schooner. Besides the 
necessary cargo appliances, the foremast is provided with yards 
to facilitate the lowering of buoys, &c., in cable-laying work. 

The accommodation for officers, electrician, engineers, &c., 
is well arranged, notwithstanding thai the ship's size is rather 
small compared with some other cable steamers. On the 
bridge deck is the wheel house and chart room; also the 


BRIDGE DECK 


| 


| 


plan; this part of the deck has been very carefully constructed 
for minimising the vibrations caused by the motion of the cable 
engines. . i 

CABLE GEAR. 

The double combined picking-up and paying-out machi 
which is placed forward of the {епо un d ate 
that fitted in the с.з. ‘ Pacific, and was supplied by Meum. 
J ohnson & Phillips. The machine is fixed on the main deck 
with the winding drums appearing through an opening in the 
spar deck, all the handles for controlling the machine being 
brought to the spar deck. This double machine practically com- 
prises two complete and independent gears, both of which maybe 
used either for picking up or paying out. This double gearis pro- 
vided with two sets of steam engines placed fore and aft of the 
gear ; either of the engines can drive the gear for picking up 
and also for paying out, when the pull on the cable is moderate. 
When a heavy load is on the cable, both engines are put into 
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Еа, 1.— ELEVATION AND PLANS OF THE CABLE SHIP “ OGASAWARA MARU.” i 


captain's room, furnished in an up-to-date manner, 

with private bath and w.c. ns On the spar de 
under the bridge deck, are the state rooms for the officers, 
engineers and purser; the fore end of the bridge house, 
arranged as electrician’s testing room, is completely equipped 
with benches and drawers, with the necessary electrical instru- 
ments. The staircase leading from the враг deck down to the 
saloon on the main deck is covered by a steel house, and is 
commodiously arranged and handsomely panelled in oak. 

The saloon is situated at the after end of the vessel, on the 
main deck, and with state rooms for the electrician’s ‘staff on 
both sides. This accommodation is similar to that of the 
officers on the spar deck. The state rooms for officers, chief 
engineer, purser and chief electrician are provided with electric 
d all the deis are heated with steam. 

e space around the after cable tank is provided with 
iine electrical hands, while the babes deck space at “thie 
u ee end is for the crew and firemen. In all of these steam 

eating 1s provided. In front of the foremost cable tank and 


work conjointly. The drums сап be driven at three ain 
speeds, by changing the gear wheels by means of m on 
which action can be performed from the starting pla SEE 
the spar deck. Inthe case of ordinary cable-laying ol P A 
up jobs, one of the engines may be kept as spare, oct 
power of one only is always quite ample for ordinary * 
This reduces to a minimum the risk of total disa ven iD 
the gear while in werk. Full details of this gear were 5! 
The Electrician for March 28rd 1896. ometers 
For registering the pull on the cable three dynie patent 
are provided, these beiug fitted with Johnson & Phi Ting Ж 
arrangement of internal spring ; their maximum зт, The 
25 tons for picking up purpose and 5 tons for paying A frames 
usual cable leads of V-shaped sheaves mounte on 
are provided fore and aft to the dynamometers. , de Nagasaki 
The cable engines were tried under steam et tons, con- 
harbour. The machine wound up the lo of 2 
sisting of bundles of anchor cables, from the bot 3 


17 fathoms deep, and at the speed of one turn per 


, 


ede 
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which is equivalent to 1:02 knot-lifting speed of cable. In this 
case of heavy pull, the two sets of engines were used conjointly. 

For the purpose of turning over the cable from one tank to 
another or taking in cable from outside, two sets of electric 
hauling gears, driven by a 6 B.H.P. motor of enclosed type, 
were supplied by Johnson & Phillips. These are driven off the 
electric main on the spar deck. 


MAIN ENGINES AND BoILERs. 


The propelling machinery of the “Ogasawara Maru" con- 
sists of two sets of triple expansion engines, constructed under 
the Japanese Government's shipbuilding regulations, 145, 24 
and 40 in. diameter by 27 in. stroke. The propellers are 11 ft. 
in diameter and have each thrce blades of manganese bronze. 
The crank and tunnel shafts are of forged mild steel and the 
tail shaft of extra strength of lock-fast iron, wholly encased 
with brass sleeves. 

The air, main feed and bilge pumps are worked off the lever 
from the high-pressure cross head. while all the other pumps 
are independently driven by separate engines. 

The condensers are also separate and placed in the wings of 
the engine room, thereby giving available space at the back of 
the engines. The circulating pumps, of centrifugal type, worked 
by small vertical engines, are placed underneath the con- 
denser. Starting engines of all-round type are provided, 
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water heater and Alley and McLellan’s filter are fitted on the 
fore bulkhead of the engine room, and one Weir's feed pump 
is supplied at the fore end of the engine room for the use of the 
auxiliary feed to the main and donkey boilers. 

The general service aud ballast pumps are of the usual 
Worthington type, and either of them is so connected that it 
is at any time able to send water to any of the cable tanks. 

The electrical installation of the ship consists of two steam 
dynamo sets, supplied by Messrs. Clarke, Chapman & Co., of 
Newcastle-on-Tyne, the voltage of the service being 110 volts. 
One set alone is easily capable of lighting the whole installa- 
tion of the vessel, except the search lights. A search light 
projector of 16,000 c.p. is fitted on the flying bridge. Ж 

А refrigerating machine of dry air carbonic system, supplied 
by J. E. Hall, of Dartford, England, is fitted in the port wing 
of the engine room, on the same seating as the steam dynamos. 
This machine is for cold storage and for manufacturing ice. 

With regard to deck machinery, the combined windlass and 
capstan is from Napier Bros., winches and after-capstan from 
Clarke, Chapman & Co., aud the steering engine from Caldwell 
& Co. A Kelvin sounding machine is provided, a James sub- 
marine sentry, and a steam-driven sounding machine for lift- 
ing samples from the ocean bed, as is usual in cable steamers. 
In boat equipment the steamer is provided with two sampans, 
two 22 ft. steel lifeboats, and one steam cutter 80 ft. long. The 


Fic. 2.— TRE CABLE SRIT OOAAWARA MARU.” 


these engines being arranged to drive the turning gear through 
chain and messenger wheels, steam being supplied from the 
main and donkey boiler. 

The steam generating plant of the vessel consists of two 
single ended Scotch boilers and one donkey boiler of Cochran 
ty pe. The main boilers are 14 ft. i1 diameter and 11 ft. 6 in. in 
length, with three furnaces of 3 ft. біп. internal diameter for 
each. The flues are of Deighton's patent corrugated pattern, 
united to the combustion chamber with detachable ends. The 
working preasure of the main boilers is 185 lb. and that of the 
donkey boiler 100 Ib. per square inch. 


AUXILIARY MACHINERY. 


All the auxiliary machines used in this vessel are from 
makers of the highest repute. Those absolutely necessary in 
the service of the ship, such as feeding of boilers, pumping out 
bilge water, electric lighting, &c., are in duplicate to avoid as 
far as possible the risk of total disablement. 

In the engine room, one auxiliary condenser, with air and 
circulating pumps attached, is fitted for receiving the waste 
steam from the several auxiliaries. One evaporator of 10 ton 
capacity (supplied by Caird and Rayner, of London) is fitted 
with its accessories. It is 82 arranged that the steam produced 
may be admitted to the main and auxiliary condensers and 
also to the І.Р. receiver of the main engines. Weir's feed- 


steam cutter is of the Navy type, fitted with a water-tube 
boiler and one set of compound engines, capable of developing 
sufficient power to propel the boat at seven knots. 

It will be seen from the above description that the new 
Japanese c.s. “Ogasawara Maru” has been constructed and 
equipped in the most improved manner. She was officially 
tried under steam on July 30th last, on which occasion she 
went through her various trials to the complete satisfaction of 
the owners’ representatives. We are pleased to be in a posi- 
tion to give our readers the above particulars, and to acknow- 
ledge the service rendered to the submarine cable industry by 
the ready permission granted by the Japanese authorities to 
our publication of these details. 


Some interesting statistics are available to us (by the courtesy 
of the Japanese Government Department of Communications) 
regarding the submarine and subaqueous telegraph cables 
owned and operated by the Japanese Government. These 
cables numbered at March 31, 1905 (these are the latest figures 
to hand), no less than 144, varying in length from 0:108 of a 
nautical mile (across the Oga River to Chikusen) to 295:700 
nautical miles (from Okinawa Island to Ishigaki Island). 
Three cables secure communication between the mainland and 
different points in Formosa—namely, | Ishigaki Island to 
Formosa, 164:048 nautical miles; Tansui (Formosa) to Sharp- 
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The total length of the electrically equipped routes is about 30 
miles, and extensions are already authorised. In some parts the 


peak Island (China), 115-630 nautical miles; and Ampin 
(Formosa) to Pescadore, 52:266 nautical miles. The to 
length of the 144 cables was 2,228:395 and the length of con- 
ductors 2,962:331 nautical miles. There are now two cable- 
laying and repairing steamers employed in the work of repair 
and general observation over these exterior lines of communi- 
cation, which are supplemented by 16,471 miles of land tele- 
graphs (9 miles are underground), with 85,414 miles of con- 
ductors (737 underground). The first submarine lines were laid 
as far back as 1883 between Idzuhara (Tsushima) and Hatsuyama 
(Iki), 41:716 nautical miles in length, and between Hatsuyama 
(Iki) and Yobuko (Hizen), 18:210 nautical miles. А consider- 
able time elapsed before activity was shown in this branch of 
national development, for it was not until 1888 that further 
Bteps were taken to effect submarine talegraph communication 
between the numerous islands which form the territories 
governed by the Japanese. Since 1888, however, no oppor- 
tunity has been lost to link up the component parts of the 
Empire, and since the above statistics were compiled there have 
been several ccnsiderable additions to the Japanese submarine 
telegraph service, which has now become an important section 
of the Department of Communications of the State. 

The chiefs of the Department are given in Тһе Electrician ” 
Electrical Trades Directory and Handbook for 1907 as follows : 

Minister of State, Isaburo Yamagata; Director-General of 
Posts and Telegraphs, Kenjiro Komatsu; Chief Engineer of 
Telegraphs and Telephones, Dr. Saitaro Oi; and Chief Elec- 
trician, Dr. Osuke Asano. 


ELECTRIC TRAMWAYS AT JOHANNESBORG. 


During the last two years the tramways at Johannesburg have 
been transformed from horse haulage to electric traction, and have 
been very much extended in the process. Electric tramcars started 
running on the first section of line completed (little more than a 
mile and a half in length) in February of last year, and as fresh 
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Fic. 1.—Vimew or OVERHEAD AND SLEEPER CONSTRUCTION. 


track was completed the service was extended, until at the end of 
the year practically the whole town and district was served. 

Before starting upon its own electrical scheme the Council pur- 
chased the old horse tramways, which had a route length of about 
12 miles. By adopting almost entirely different routes for the 
electric traction, they were able to keep the horse service running 
until an equivalent electrical service was available. The last of 
the horse tramways ceased working during August of last year. 


track is carried on sleepers as shown in Fig. 1. 


The first contract for cars comprised 100 of the four-wheel type, 
of which 60 have cross seats inside and out, and the remaining 40 


Fic. 2.—Marxet SQUARE LOOKING WEST. 


have the usual longitudinal seats inside and cross 
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seats outside. 


80 out of the 100 cars have been fitted with top covers extending 
the whole length of the car. They are fitted with roller spring 


TKIN. 


blinds at the sides as a protection against sun and ral a sangers 


screens with doors and windows. Each car carries 
inside and 84 outside. 


: is 7ft. 
The gauge is 4 ft. 83 in., the overall width of the body 2 are 16 f 


and the extreme width of the car 7 ft. ö in. The 31 
long inside, and the length over the района the 
inside cross seats are of th: Rattan type, W 

of the usual garden pattern. 


810., 


p Gin. The 
top seats are 
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With & view to ensuring ample power and minimising repairs on 
motors each car hag been fitted with two 35 н.р. motors, so that the 
maximum temperatyre rise in working is unusually low. The trucks 
are of the Brill type, and the wheels, which are 33in. in diameter, 
have specially thick steel tyres. 

The braking arrangements consist of magnetic track brakes com- 
bined with wheel shoes, and are energised by the motors. A power- 
ful hand brake operates on the same wheel shoes as the magnetic 
brake. This hand brake is fitted with Peacock’s multiplying 


gear, which takes up the slack of the chain with a small motion . 
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such as for race meetings and at lunch time, when the traffic 
demands are extremely heavy. 

In addition to the 110 passenger cars five watering cars and 
three freight cars have been supplied. The water cars are of the 
four-wheel type, and have 1,800 gallon tanks, with electrically- 
driven air compressors giving sufficient pressure to spray the water 
25 ft. on each side of the track. The water cars and freight cars have 
identical electrical equipments with those on the passenger cars. 

Excepting the bodies of the freight cars (which were made by the 
Gloucester Wagon Co.) the whole of the cars and equipments have 
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of the lever, and applies the pressure on a reduced leverage, thus 
Snap ng the motorman to apply the brakes with unusually little 
effort. 

The cars are fitted with the now familiar trigger type lifeguards 
and with folding steps. The stairs are of the non-reversed type. 
Figs. 2, 8 and 4, give views of the cars in Market-square and other 
thoroughfares. 

Ten bogie cars have recently been shipped, having longitudinal 
seats, top covers, and electrical equipments similar in all respects to 
those on the four-wheel cars. Each bogie car will carry 30 passen- 
gers inside and 44 outside. They are intended for special tra с, 


been supplied by Messrs. Dick, Kerr & Co., and were manufactured 
by them, with the exception of the bogie trucks, which were made 
in America to detail specifications prepared by Messrs. Mordey & 
Dawbarn, the consulting engineers to the municipality of Johan- 
nesburg. The overhead equipment was also erected by Messrs. 
Dick, Kerr & Co. to Messrs. Mordey & Dawbarn’s specification, the 
poles and pole fittings being supplied by Messrs. Blackwell & Co. 
under a separate contract. 

The fact that the revenue from the tramways is over 2s. 6d. per 
car mile is an eloquent testimony to the appreciation of the tram- 
way service by the public of Johannesburg. 


THE EFFECT OF HIGH EFFICIENCY LAMPS ON 
THE ELECTRIC LIGHTING INDUSTRY.* 
BY W. TATLOW. 


Summary .—In this Paper the author discusses the effect of the intro- 
duction of the new high efficiency lamps on the design of a private in- 
stallation. He shows how by means of a balancing coil on an alternating 
current supply, low voltage lamps may be used without the necessity of a 
transformer to transform the whole current required. The effect of the 
recent improvements in lamps on the business of electricity supply is 
also considered. 


For many years past the attention of electrical engineers has been 
chiefly devoted to obtaining the greatest possible economy in gener- 
ating stations in order that electric energy might be profitably sold 
at a price which would enable it to compete with gas lighting. 
Engineers have, however, not given very much attention to improve- 
ments in the means used for conversion of the energy into light, 
considering possibly that once the energy had passed the consumer’s 
meter it was outside their province. The improvement of incan- 
descent lamps has also been retarded by views which have been put 
forward from time to time by those in authority stating that carbon 
was an ideal substance for making such lamps, and also that a high 
melting point was practically the sole property to be sought after in 
material for a lamp filament, as the efficiency depended only on the 
temperature which could be reached. 

The advent of metallic filament lamps with efficiencies as high as 
1:4 watts per candle, and the promise from experiments which have 


* Paper read before the Dublin Local Section of the Institution of 
Electrical Engineers. Slightly abbreviated. 


been carried out that incandescent lamps using not more than 1 watt 
per candle may before long be on the market, opens up many 
questions well worthy of consideration. To start with, there is 
reasonable doubt that the filaments of these new lamps are really 
very much hotter than the carbon lamp filament working at 8:5 
watts per candle-power, although the metallic filament is using only 
from 1to 1:5 watts per candle-power; in fact, some investigators are 
of the opinion that the temperature ofthe osmium filament working 
at 1:5 watts per candle-power is actually lower than that of a carbon 
filament working at 3} watts per candle-power. Should this prove 
true there is considerable likelihood that substances may be found 
giving even better results than anything hitherto tried, as the nature 
of the material and not the temperature may be the more important 
factor in determining the efficiency. The new lamps with metallic 
filaments have the very great м тета of having considerable 
positive temperature coefficients, the resistance rising with the tem- 
perature, so that the lamp is far less affected by changes of voltage 
than the carbon lamp. A 110 volt tantalum lamp, for instance, re- 
mains quite bright when the pressure is reduced to 100. 

At the moment there are available for commercial purposes, 
firstly, the tantalum lamp, made in two grades, giving about 25 c.p. 
at 1'7 watts per candle-power, ог 14$c p. at 2:2 watts per candle- 
power on 110 volt circuits, or proportionately reduced candle-powers 
on lower pressures, the filament being shorter but of the same section 
for the lower voltage. These lamps are convenient in regard to 
candle-power, especially on 110 volt circuits, as the 14} c.p. lamp 
will be sufficient to replace the ordinary 16 c.p. lamp in many places 
and the 25c.p. lamp can be put in where rather more light is 
desirable. These lamps appear to have a good life on direct-current 
circuits even when the voltage regulation leaves much to be desired ; 
but they are comparatively short-lived on alternating-current cir- 
cuits, the filament appearing to suffer mechanical destruction. The 
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author has, however, experience of some which were erected two in 
series on 200 volts alternating current a few months ago, and which 
have proved much more durable than was anticipated, only one 
having failed во far out of some 20 or 80. Possibly the lower efficiency 
lamps working at 2:2 watts, which were used, may be better able to 
stand the alternating current. 

Next we have the tungsten lamp, which appears to have many 
names, according to the process employed in its manufacture. 
There is considerable difficulty at the present time in obtainingany of 
these lamps owing to the demand, but the General Electrio Co. were 
kind enough to give one to the author to test a few days ago, and 
he was able to verify the statement that this lamp only uses about 
1:4 watts per candle-power, an efficiency considerably better than 
the tantalum lamp. It has also a good life on alternating-current 
circuits, and has been tried with success on the alternating circuits 
at Exeter. The only defect of this lamp as at present made is 
that the candle-power cannot be got below 82c.p. for a 100 volt 
lamp. The considerations with which the latter part of this Paper 
is occupied are based on the use of the two above types of lamp 
which are now available, but it must be mentioned that the makers 
of carbon lamps are alive tothe necessity for improving their manu- 
factures, so that there are now available the metallised filament " 
carbon lamps for pressures up to about 110 volts, giving an efficiency 
of 2) watts per candle-power with a good life, also a new type of 
200 volt lamp rated at 8 watts per candle-power has been brought 
out by the Edison & Swan Company in the 25 c.p. size which will 
be a considerable advance in high-voltage carbon lamps if its life 
reaches 600 hours. The lamp has four separate filaments run in 
series in & rather large bulb. 

Itis proposed now to consider the effect of the changed conditions 
due to the possible use of high-efficiency lamps of the metallic fila- 
ment type on the designing of a new electric lighting installation 
including generating plant, storage cells and wiring. When a new 
system of lighting is being designed it is now necessary to consider 
whether it will not be worth while to lay it out at & lower voltage, 
say, 110 volts instead of at 200 or 220 volts, which has been so much 
used of late in large pri vate installations. In spite ofthe fact that these 
new lamps take much less current than the corresponding carbon fila- 
ment lamps, it will still be necessary to considerably increase the 
section of main cables in order to have the same percentage drop as 
in the case of 220 volt carbon lamps, but this and the larger initial 
cost of lamps are the only items of capital expenditure against the 
use of metallic filament lamps and low pressures to suit them. 

On the other side of the account there isin the case of a private 
installation the reduced cost of engines anddynamos. This is not a 
very large item except in a case where it may lead one to put in an 
oil engine instead of a producer gas plant owing to reduction in the 
amount of power required. The reduction in the cost of the storage 
battery for equal lamp hours is a very considerable item of saving, 
amounting to at least 85 per cent. Then in regard to annual costs, 
apart from reduction in the cost on capital, there will be a consider- 
able saving in fuel and in the cost of maintaining the battery owing 
to its reduced size; against this must be placed a greater annual 
cost for lamp renewals. The new lamps may be credited with a 
considerably longer useful life than high voltage carbon lamps, 
which helps to counterbalance their higher cost. Some Osmium 
AE have shown an average useful life of 4,000 hours, and this 
would make the cost of renewals for these lamps about the same as 
for carbon lamps. For the purpose of making calculations the 
author has assumed that à tchedule of a given number of 16 c.p. 
carbon lamps may be replaced by a schedule of half of that number 
of 14 c.p. tantalum lamps and the remaining half 25 c.p. tantalum 
lamps. This assumption seems a fair one to the carbon lamp as 
the total light given would be increased in the ratio of 18 to 16 if 
the tantalum lamps are used. The mean watts per lamp would 
come out at 86°5 for the tantalum lamps as against 56 for the 
carbon, showing an economy in consumption of 85 per cent. 
Where lamps of 32 c.p. are used a still greater economy may be 
effected by using tungsten lamps in those positions. These figures 
are really a very conservative estimate, for it is possible by re- 
placing groups of carbon lamps, such as three-light fittinga by single 
metallic ent lamps of equivalent vandle-power, to get much 
greater reduction in the power required than is here assumed. 

In the case where direct currents are already supplied from 
220 volt mains, as is generally the case of modern direct-current 
supply systems, the only method of using the new lamps is to run 

em 1n pairs in series, and this is as a rulo inconvenient except for 
street lighting. In the case of very large shops or warehouses it 
might pay to obtain low voltage by running a small balancer for 
that portion of the lighting which was used at regular hours, but the 
idea is scarcely likely to looked on with favour unless a very 
large saving could be effected, as running machinery is generally a 
source of anxiety to the owner. 

One comes to the case of alternating currents. The great facility 
for changing the pressure of these currents by static transformers 
can be utilised, and now that the tungsten lamp has been proved 
satisfactory on these circuits, it would appear that the invention of 
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these lamps would give alternating current stations а great lift in 
popular favour under the present conditions. In order to make an 
existing installation fed from 200 volt alternating current mains 
suitable for the use of these new lamps, all that is required is to 
divide the submains feeding the distribution boxes into two groups 
as nearly balanced as possible, and to feed these from a balancing 
coil just in the manner a pair of 100 volt arc lamps would be run 
on the same circuit. If the balancing coil or auto-transformer is 
suitably constructed so as to avoid magnetic leakage as far as pos- 
sible, the regulation obtained is extremely good. The losses due to 
the transformer are very small, as «nly one-half the unbalanced 
load is obtained by transformation, and the transformer being pro- 
portionately small, the loss when running unloaded is not very 
considerable. 

The author has experimented with an ordinary arc lamp balancing 
coil having a no load loss of 60 watts, which can deal with an out. 
of-balance load of 14 amperes at 100 volts, equivalent to about 40 
lamps, the loss in the coil when working under the latter conditions 
increased to about 75 watts. By making use of modern special 
qualities of iron such as stalloy " the no load loss, or loss when 
balance is approximately obtained, could probably be got down to 
less than 80 watts, and it would certainly pay to use the best 
available iron when the lost energy is being purchased at lighting 
rate. If it is assumed for the sake of argument that in the case 
under consideration the out of-balance load would never exceed one- 
third of the maximum load, such a transformer would be capable 
of balancing an installation using in all 42 amperes at 100 voile at 
maximum load, in other words 4,200 watts would be made avail. 
able for lighting at the lower pressure with an average loss of, say, 
40 to 50 watts in a specially-designed balancing transformer. The 
adoption of metallic filament lamps in such an installation as the 
above should result in a saving of at least 38 per cent. of the ener 
used while providing at the same time a considerable increase in the 
light. This saving would be some 1,400 watts at full load, from 
which must, however, be deducted, say, 50 watts used in the trans. 
former. Of course, an ordinary transformer for transforming the 
whole current could be used instead of the arran,ement proposed 
above, but this would be much more expen-ive in first сові, and both 
the constant and variable losses would be very much greater. ihe 
voltage regulation, moreover, would not be nearly so good as in the 
balancing system suggested. n | 

The alteration of many existing installations is indeed so simple 
when a balancer is used, that had it not been that the ше 
200 volt carbon lamp was placed in the author's hands some lew 
days ago, and showed signs of being satisfactory, he was P 
to prove that the 100 volt carbon lamp had an efficiency sufficient y 
better than the 200 volt carbon lamp to warrant the changing over 
of many of the existing installations by the method suggested, even 
if the use of carbon lamps was continued. ai 

The field for Nernst lamps and sinall enclosed arc Ad 
seem to be very seriously threatened by the metallic “ 
lamps, which are more efficient and less troublesome нЕ 
should also be cheaper in first cost. Osmin lamps of Per ibe 
already been constructed for 200-volt circuits, and there sho tale 
no difficulty in making high candle power lampe with mets! 
filaments for any of the ordinary pressures in use. Т 
candle-power lamps might of course be used to replace 1 45 
and five. light fittings which are now extensively used on nel Ан 
especially where these are not of the nature of ornamen 
which have cost a considerable sum. ompared 

Someone may say that these new lamps are very dear в өгү" 
with the old ones, but if we consider that a 16 c.p. "d pa М 
succeeds in burning 1,000 hours, as plenty of them do Hen 
high-voltage circuits, will use in the course of its life some PE 
whereas а 25 c.p. tantalum lamp would in the same pn - 
about 40 units, there is а saving of 20 units by using "qnit t 
filament lamp in addition to the increase of light. pin amount 
43 d., which is an average price for lighting current, ps s tantalum 
to 7s. 6d. ; it would, therefore, be better to pay 7s. 6d. for i 
lamp having a life of 1,000 hours than to tak ai 
60 watt carbon lamp. As a matter of fact, tantalum 191 ре hibitive 
at about 9s. 64 each, so ш price cannot be considered pre 
in the light of the above facts. | aner 

The last point to be considered is how the central apral s 
is to regard these improvements in lamps. Ri rs any large 000: 
will certainly ultimately reduce the consumption o show itself in 
sumers, although no doubt the full economy will no PRI probably 
the reduction of units used, as more powe | lamps 
come into use than the 16 c.p. lamps now univ am 
The reduction in units consumed will, however, vthe number of 
more than counterbalanced by a great extension ue er number of 
consumers; the change will involve dealing with a a 
consumers and collecting a larger number of ae ill probably in 
sale of units; on the other hand, the load foror vibe necestit 
prove slightly. "Whether the change may wa onded is therefore 
increase of plant in stations already nearly full) 

& matter of some doubt. 
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‚ Bupply authorities should certainly be very slow at the present 
time to make any reduction in the cost of energy supplied for light- 
ing, as with these improved lamps consumers will be well satisfied 
to pay the rates now in general use, and will have electric light 
cheaper than gas when buying current at the existing rates. 

The author cannot help feeling that there may be some present 
who are financially interested in the carbon lamp and that these 
expressions of 1 will fall harshly on their ears. He would be 
sorry to think that the people who have had the enterprise to set 
up incandescent lamp factories in Great Britain or elsewhere were 
likely to be seriously injured by these new inventions, but he has not 
the least doubt that the existing factories with all their elaborate 
plant will continue in full operation, as, indeed, they will be needed 
to meet a largely increasing demand, only they will mount in the 
majority of their lamp globes no longer carbon but metallic filaments. 
_ The only sore point in the whole matter seems to be that progress 
in these inventions has been made on the Continent and in America, 
while the United Kingdom has apparently been asleep. The making 
of a successful metallic filament lamp has probably involved the 
employment of highly skilled chemists and electro-chemists work- 
ing systematically for a number of years and the expenditure of a 
large amount of money on a research which might have proved 
fruitless, at least from & financial standpoint. 


DISCUSSION. 


Mr. A. E. Porte, Mr. W. J. U. Sowter, Mr. G. M. Harriss, Mr. Elwood, 
Mr. Pfeil and Mr. Tomlinson all agreed that the high-efficiency metallic 
filament lamp would be of invaluable benefit to the industry (1) if its life 
could be assured, (2) if it were available on alternatiog-current circuits, 
(3) it it were low in price, and (4) if it were available on 220 volt circuits. 

Mr. J. BOUCHER questioned the value of the metallic filament and 
upheld the carbon lamp. He also drew attention to the fact that in 
house lighting 25 c.p. lamps would not be suitable for passages, pantries, 
&c., a 24 c.p. lamp taking 10 watts being quite ample, whilst in ordinary 
rooms an 8 c.p. lamp taking 32 watts was quite sufficient; in fact, in an 
ordinary house very few 25 c.p. lamps would be required. It was quite a 
mistaken idea that dwelling houses required brilliantly-lighted rooms. 


THE INSULATION OF ELECTRICAL APPLIANCES.” 


BY О. J. WILLIAMS, B.SC. 


In this Paper it is proposed to briefly review the elementary 
phenomena of dielectrics, and then explain to some slight extent the 
scientific basis on which effective insulation really depends. 

Mechanical Model.—In an investigation of this sort it is con- 
siderable help towards a definite conception of the electric field to 


assume a simple dielectric made up of positive and negative cells in | 


chains, as shown in the diagram, and on applying oppositely charged 
electrodes to the end of a section of the dielectric, the positive cells 
are drawn one way and the negative cells the opposite way - 1.e., to 
the positive electrode—and when there is electric displacement —1.e., 
the positives and negatives slip at all past each other—then a positive 
charge will appear at A and a negative charge at B. 

The total mechanical force acting upon the whole substance 
within any element of volume is zero—+.c., supposing the dielec ric 
to be a gas, a little metal ball hung by a silk thread in it would be 
neither charged nor moved. Hence the action at a distance 
theory.” Also, it is clear that the dielectric experiences u tension 
parallel to the intensity, and a pressure in all directions perpen- 
dicular to the intensity. In all ordinary substances (which may be 
considered as a mixture of ether and matter) the electric displace- 
ment is greater than in free ther for a given intensity. In perfect 
insulators, according to our conception, the cells cannot slip over 
one another. In this case electric displacement only can accom- 
pany any electric intensity. In imperfect insulators the cells slip 
slowly, and in conductors they slip rapidly. 

Taking this point of view, that every atom of matter is made up 
of small charged particles called electrons, and that no charges 
exist except the charges on electrons, it is possible to offer an 
explanation of thermo-electric and piezo-electric phenomena and 
the various other phenomena such as ohmic hea ing and electro- 
lysis (which we shall have occasion to refer to later on) when there 
is (1) mechanical tension and compression (positive and negative 
electrons move in the same direction); (2) temperature disturb- 
ances (positive and negative electrons move in the same direction) ; 
(8) electric polarisation or electrolysis, or simply conduction (the 
positives and negatives move in opposite directions). And a good 
insulator has to stand all three in some form or another. It 
must also be able to exclude moisture, not take up much room, 
withstand acids, last a long time, be incombustible, flexible and 
easily worked, and cheap. 

Generally, insulation consists of a mixture of things, such as pure 
rubber, vulcanised rubber. impregnated cotton or paper, and varnish 


* Abstract of a Paper read before the Newcastle Local Section of the 
Institution of Electrical Engineers. 
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and oil and air; and this is probably the most important cause of 
insulation troubles, because a different amount of polarisation or 
electric displacement through these different dielectric: is obtained. 
The displacement being greater ia dense bodies than in lighter 
bodies, being least in vacuo, the effect of this is to cause an unequal 


No Electric Displacement Electric Displacement 
to Left 


Fic. 1. 


distribution of pressure over the insulation. In all cases where one 
has wires to insulate, and the insulation has to be put on in the form 
of concentrio tubes, the amount of electricity displaced per centi- 
metre circumference is greater for the inner circles than for the 
outer (since the total amount is to be everywhere the same), and to 
get this it is necessary to use an insulating substance with a high 


Kilo-volts at Breakdown (Р. M. S.) 
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Fic. 2.—Curve or SPARKING VOLTAGES. AIR BETWEEN SHARP NEEDLE 
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dielectric constant inside, and as the radius of the tube gets 
bigger the dielectric constant should be decreased accordingly, so 
as to have an even slope of potential right through the insula- 
tion. This is what ів koown as “ grading the dielectric,” and where 
there is a considerable difference in radius between the inner 
and outer layers of insulation it is most important. With lower 
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Fro. 3.—IxrLUkNcR or MOISTURE, &c., ON THE DISRUPTIVE STRENGTH. 


voltages and thinner insulation it is, of course, not so иран 
Unfortunately, up to the present no simple and cheap motion б 
doing it anything like thoroughly one completely has been invented, 
so the insulation rules reduce to this :— 

When the layers may not be closely compacted together for fear of 
josing flexibility, as in paper cables, or when the layers, as in rubber 
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cables, have to be composed of dissimilar compounds, to economise 
the expensive insulators or to separate the copper from sulphur (1) 
avoid crumpling the piper; (2) see that the insulating oil in which 
the paper is soaked is of about the same S.I.C. as the paper; (3) for 
rubber cables see that there is not too great a difference between 
the composition of the coats; (4) avoid air bubbles. Not only does 
the possibility of a single bubble increase the thickness of the insu- 
lation throughout (and thus add considerably to the cost of the 
cable’, but even the increased thickness is not so effective as if the 
insulation were continuous; the possibility is that you will get a 
spark in the bubble every alternation, which will gradually eat its 
way back, and finally break down th» insulation. This is why 
many induction coils only last for a few years of operation. 

There is one other point that I would like to touch upon. Sup- 
posing you have minute drops of conducting liquid in a porous insu- 


Insulation Resistance in Megohms 
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Fic. 4.—In¥rLUENCE OF MOISTURE AND TEMPERATURE ON THE RESISTANCE 
or PLAIR Corton Dock. 


lator, they tend to collect together into bigger drops (like water 
drops in a thunderstorm), and to short-circuit the insulation. The 
reason for this is that water has an exceedingly high specific iu- 
ductive capacity. 

We will now go on to consider the investigations which have 
been made on the dielectrics used in practice, the results of which 
I have shown diagrammatically. Fig. 2 shows the dielectric 
strength of air (1) between needle points; (2) between plate and 
ball (stronger); (8) between plate and plate (strongest). The two 
alternating-current curves (1) and (2) show the importance of the 
influence of the shape of the electrodes on the breakdown strength 
of the test piece. (a) And the plate and ball test is no use, as we 
have nothing like it in practice; (b) the needle-point test is uncer. 
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tain owing to the varying condition of the pointe; (c) the plate and 
plate test is, of course, the best analogy to ordinary practice. Con- 
sidering curves 2 and 8, you will observe that, using direct current, 
the breakdown volts are greater than the R. M. S. alternating cur- 
rent volts for a given thickness of insulation; but it ів the maximun: 
( /2x R. M. S.) and not the R.M.S. value which breaks down the 
insulation, and, as I shall show later, all insulation will stand a 
higher voltage alternating than direct current, lt will be seen that 
the curve is not в straight line; that as the thickness of insulation 
increases its dielectric strength—i.e., its breakdown volts per centi- 
metre— decreases to a minimum. With oil insulation the more 
oil there is the more impurities—such as carbon dust, &c.—which 


tend to short-circuit the insulation; and in all insulators thi: | 


particles are drawn into the field, and so reduce the resistance to 
the flow of electricity. 

Fig. 8 shows this effect in curves A and В; and C shows the effect 
of filling the pores, &c., with varnish (capillary action). The dielec. 
tric strength of the varnish will be about eight or nine times that of 
the air it displaces, hence the difference between curves B and C. 

Fig. 4* shows the improvement in the insulation resistance due to 
drying the fabric up to 80°C., when it begins to burn. As a matter 
of fact, this curve is really the result of three phenomena: (1) 
the change of resistance dre to temperature; (2) the change of 
resistance due to drying off the conducting liquid ; (8) the change 
of resistance due to chemical change of the nature of the fabric. I 
think that this curve will make it quite clear that even if you do get 
the magnificent test insulation resistance of 140 megohms, there is 
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Fic, 6.— TEMrERATURE Rise IN MATERIALS UNDER DIELECTRIC Srealss, 


not the least likelihood that under ordinary working conditions one 
will get anything like this. The machines will sweat daring the 
night, and what is your insulation resistance in the morning? 
Fig. 5 shows the influence of the temperature of the insulation on 
its dielectric strength. As the temperatures go up, the erri 
strength goes down. Now, the temperature of „an electric lig 
station is not infrequently 88°C. and with the 70°F. (or 21°C.) rise 
of temperature usually speci fied, this brings the working tempers- 
ture of the insulation up to 77°C., and if one happens to have been 
running on a 20 or 80 per cent. overload for a couple of hours ao 
it will be quite possible to break down the insulation unless gak 
had pressure tests made at high temperatures, because the né 
down pressure will have probably dropped to something un 


Watts Loss per (Cm)! сг Insulation. 
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Fio. 7.— YABIATION oF INSULATION Losses WITH FREQUENC 
TEMPERATURE. 
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effect that repeated heating, cooling and roars 
The deterioration of varnishes, &c., is largely flexible insulstors 
nsulators are 
as in the 


: : he market, i E 
pregnating materials have been put upon the n uch com 
scarcely, if at all, inferior in insulating properties, are di of the 
position as to facilitate the escape of host Кош ae LEE. 

From a Paper by Lever Monell and Perry. Trans- 


phenomenon is more or less present—viz., the better conducting | Vol. XIIL, 1896, p. 227. 
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toils. This is the more necessary as there is an energy loss which 
shows it elf in the form of heat in the material itself, due to con- 
duction through the ohmic resistance of the dielectric, the energy 
consumed in this way being, of course, proportional to the square of 
the voltage. This becomes considerable in high-voltage machines. 
The greater the heating and the more the stuff chars, the greater 
becomes the conduction current, and if the rate of generation of 
heat exceeds the rate of cooling, the temperature will rise until the 
nsulation breaks down (top right-hand corner of Fig 6). 

In Fig. 6, curve A shows the improvement of resistance and 
consequent fall of temperature due to drying (compare with Fig. 4). 
The curves A, B and C were taken on a sample of untreated mate- 
rial, which was quite porous, capable of absorbing moisture from the 
air, and well ventilated. The temperatures given are those actually 
measured. B is the same material as A, only thoroughly dried; C 
shows the temperature (final) to be higher for an increased voltaze, 
D with a still higher voltage and consequent breakdown. 

Fig. 7 shows (1) that doubling the frequency does not double the 
lose, but that there is a gradually decreasing loss per cycle as the fre- 
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Fro. 8.—Losses IN ARMATURE INSULATION OF TWO 1, 100 VoLT X 25-CycLE 
THREE-PHASE ALTERNATORS, 


quency goes up, owing to the charging and discharging of a dielec- 
tric requiring time. Still, the very fact of there being an increase 
of the loss at all due to frequency shows that energy is absorbed in 
taking the dielectric through its cycle of electrification, just as 
energy is absorbed in magnetic hysteresis in taking a piece of iron 
through a cycle of magnetisation. The curves also show that the 
rate of increase of loss is greater at high than at low temperatures, 
and the desirability of keeping down the initia] temperatures. 

| Poe d Fig. 8 gives the energy loss in two 5,000 kw., 11,000 volt 
Westinghouse three-phase alternators installed in the Manhattan 


Railway Co. s power-house, and shows that in a very highly 


stressed insulation the dielectric losses might be about one-seventh 
of 1 per cent. of the total output of the machine. 
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SOIL ELECTROLYSIS WITH FORMATION OF A LIQUID 
| SODIUM POTASSIUM ALLOY.* 


BY HENRY BASSETT, JUN. 


- Now that electricity is so largely used for lighting and power 
purposes, ‘and wires conveying the current traverse the ground, 
especially in towns, in all directions, the effects of wandering earth 
currents, due to leaks from the wires, and earth returns on tram- 
way systems, occasionally attract attention. These earth currents 
usually manifest themselves by causing the corrosion of metal 
objects, such as pipes, tramway rails, &c., placed in the ground. 
In such cases the object attacked acts as anode, the surrounding 
earth being the electrolyte. In other cases, where we are dealing 
with the opposite end—that is to say, the cathode—of the huge 
voltaic cell thus formed, alkaline deposits are found. 


The following case, which was brought to my notice some months 


ago, may be of interest, as it shows the magnitude of the chemical 


processes which may be caused by such earth currents. On March 6th 
а bad earth occurred at the Brownlow Hill Workhouse, Liver. 
pool. The leak occurred just under a small roadway, and, although 
the cable had probably been failing there for some time, the 
leak was only discovered from the fact that horses became restive at 
that spot owing to shocks which they received, and which, in fact, 
one could get by touching certain places. The cable affected was 
ore supplying power to a motor at 460 volts. The current was 
carried by insulated copper cables laid solid in bitumen. Th» trough 


è Paper read before the Society of Chesmieal Industry. Slightly 


abbreviated. 


was buried in porous sandstone, the top being about 18 in. below 
the surface of the ground. Only the negative cable (which would 
b+ at 280 volts below the potential of the earth) was affected. This 
cable had been jointed at the place where the leak occurred. 

A'cording to the clerk of the works, under wh se directions the 
leak was repaired, the m ‘terial surrounding the leak was still so hot 
that one could only just touch it, although the current had been 
switched off for an hour and a half. It was found that the top of 
the wooden trough had been burnt through, and tbat a bard sub- 
stance protruded through the hole thus formed and penetrated to 
the wire, This substauce was so hard that it had to be removed 
with cold-chisel and hammer, and the workmen, to their surprise, 
caused big sparks during the operation. They also got rather burnt 
under the finger nails and on the face by flying chips of the evi- 
dently strongly alkaline material. 1 he hard lump had been formed 
round the negative wire, but the metal was not at all corroded, 
neither had the insulation of the neighbouring positive wire been 
affected. The substance removed from the leak was collected, and 
the engin: er, Mr. A. J. Wileon, who had been much struck by its 
curious properties, ssked me to investigate it. 

The pieces brought me were dark grey in colour, very hard, very 
deliquescent and strongly alkaline. If treated with a little water, 
small yellow or lavender flames were formed by bubbles of hydrogen 
catching fire. The mass evidently contained free alkali metal; in 
fact, on breaking a piece of the hard substance, the crevices in the 
interior were found to be filled with bright liquid metallic globules, 
evidently a liquid alloy of sodium and potassium. When these 
globules came in contact with water they ignited, although the 
viscous alkaline liquid, with which the lumps of the grey mass soon 
became covered on exposure to the air, had very little effect on them. 
Analysis of the hard grey substance showed it to consist chiefly of 
potassium and sodium hydroxides, with a certain amount of the free 
metals. There was also a considerable amount of sand from the 
surrounding sandstone, as well as some silica rendered soluble by 
the action of the alkali, which must have been nearly fused during 
the passage of the current. It was quite free from carbonate, sul- 
phate, chloride, &., neither did it contain any metals other than 
sodium and potassium. A quantitative analysis gave the following 
results: KOH. 8887; NaOH, 82°26; K, liquid alloy 1:00; Na, 
liquid alloy, 0 80 ; soluble silica, 4 80; sand and earthy matter, 26°36 ; 
bitumen and water (by diff.), 1:41; total 100-00 per cent. 

The determination of the free metals was carried out by measuring 
the amount of hydrogen evolved when a gn weight of the sub- 
stance was decomposed with water in a graduated tube over mercury 
(0:312 gramme substance gave 8:4 cubic cm. hydrogen at 19 deg. 
and 470 mm. pressure). Knowing the total amount of potassium 
and sodium in the substance, the amount of the liquid alloy and its 
composition can then be calculated. "The composition of the alloy, 
as calculated from the above analysis is 55:6 per cent. potassium 
and 44:4 per cent. sodium. According to the researches of Kurna- 
kow*, such an alloy would be liquid at temperatures above 7°C. 

The formation of alkali by the electrolysis of the salts dissolved in 
surface water is, of course, not very surprising, but the quantity 
formed in the present case is rather astonishing when it is con- 
sidered what a very small amount of potassium and sodium salts 


is present in soils. I had in my possession pieces of the alkaline 


mixture weighing in all 570 grammes, while from what I was told 
probably not less than 1,000 grammes had been formed altogether. 
The surrounding bitumen for a short distance was also more or less 
impregnated with alkali. 

f the leak had not been discovered, but had been allowed to 
continue, as often happens in such cases, the alkali would have 
eventually destroyed the insulation of the neighbouring positive 
wire and have caused a short circuit.” 

The alkali was of course formed by the potassium and sodium 
first liberated by tho electrolysis reacting with water. This must 
have caused the evolution of a large amount of hydrogen. If this 

had been evolved in any position in which it could have 
accumulated, and have got mixed with air, a violent explosion 
could quite easily have been cau:ed, either by a light being brought 
near or simply by a globule of the liquid sodium- potassium alloy 
coming in contact with water and causing а spark. Many of the 
explosions in connection with electric light mains, usually attri- 
buted to accumulations of coal gas, are very possibly in reality 
due to hydrogen formed by electrolysis—a suggestion which was 
first put forward by Mr. Foulger at the Boa d of Trade inquiry 
into the explosion which occurred in the conduit of an electric light 
main in the Euston-road, London, on Dec. 29, 1895.t 

It seemed pretty certain that the alkali formed in the present 
case had come from the surrounding soil and sandstone, but as it 
was just possible that it had come from the bitumen, this was ana- 
lysed. A piece of the same bitumen as that which had been used 
in laying the cable gave on ignition 38:2 per cent. of ash, and the 

aM ae NEM ALL 


* J. Russ, Phys. Chem. Soc. (1901), Vol. XXXIII, p. 588; Zeits. anorg. 
Chem. (1902), Vol. XXX., p. 109. 
t See The Electrician, Vol. XXXIV., p. 808 (1895). 
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amount of alkali extracted from this by boiling with concentrated 
hydrochlorie acid corresponded to 0:18 per cent. potassium oxide 
and 0:87 per cent. sodium oxide in the bitumen. Now as the total 
weight of bitumen removed during the repairs, aud which might 
possibly have had its alkali removed, only amounted to about 
1,200 grammes, 6'7 grammes of mixed alkali is the maximum 
obtainable from this source. However, it is much moe likely that 
none of the alkali had come from the bitumen, for to all appear- 
ance this had been very slightly affected. A small amount of potash 
might likewise have come from the wood of the trough in which 
the cables were laid, but the amount of this would be still more 
insignificant than that which could have been derived from the 
bitumen. It is therefore clear that the alkali could only have come 
from the surrounding soil. 

The sandstone in which the cable was l. id was seen under the 
microscope te consist practically entirely of rounded quartz grains, 
and, as was to be expected, was found to be very poor in alkali. 
The alkalis, which were extracted by boiling with concentrated 
hydrochloric acid, were determined in a piece of sandstone which 
was obtained from a spot at some distance from the scene of the 
“ earth,” so as to avoid any possible contamination with the alkali 
which had been accumulated there. This sample of sandstone con- 
tained only 0:047 per cent. of potassium oxide, and 0'016 per cent. 
of sodium oxide. The thin layer of surface soil contained a slightly 
higher amount of alkalis, which were also present in rather different 
proportions, viz., O 056 рег cent of potassium oxide, and 0 055 per 
cent. of sodium oxide. 

Although these quantities are very small, the volume of ground 
from which they could accumulate was practically unlimited, 
and the amount of alkali found round the “ earth " could all have 
been obtained from about a third of a cubic metre of the sand- 
stone. Taking the specific gravity of the latter as 277, this апап. 
tity would weigh 900,000 grms. and would yield 680 grms of alkali, 
whereas about 650 grms. were actually formed in the present case. 
The same amount of alkali could have been obtained from about a 
fifth of & cubic metre of the surface soil. It willbe noticed that the 
relative proportion of the two alkalis in the surface soil is exactly the 
same as in the hard alkaline material formed round the “ earth.“ 
It is, therefore, probable that the alkali accumulated at the latter 
had been almost entirely derived from the surface soil, and only to 
a very slight extent from the underlying sandstone. 

It should be mentioned that a few days before the occurrence of 
the above “earth” the weather had been moderately dry, with, 
however, occasional pretty heavy rain. 


Another Case of Alkali Formation,— When I mentioned the 
above case of electrolysis to Prof. Marchant, he told me that he 
had recently been having some trouble with some of the switches 
on the basement walls of the electrotechnical buildings of the Uni- 
versity of Liverpool. White efflorescences had been forming on 
these and causing trouble. Prof Marchant gave me some of the 
efflorescence from one of the switches, and an examination showed 
that it was simply a mixture of 42:66 per cent. of potassium carbonate 
and 12:02 per cent. of sodium carbonate, together with water and & 
small quantity of alumina and silica. It was only the switches on 
the negative wires which were thus affected. It is plain that mois- 
ture had crept through the walls from the outside soil, and finally, 
on reaching the switch, electrolysis of the dissolved salts had 
occurred. Potassium and sodium hydroxides had thus been slowly 
formed and carbonated by the action of the atmospheric carbon 
dioxide. The formation of this efflorescence had been noticed for 
about two months, and by the end of that time it had become so 
bad that the switch had to be removed and replaced by a new one. 
It may be mentioned that this switch was placed against a concrete 
wall which was below the ground level, but tarred on the side in 
contact with the earth. The ratio of potash to soda is quite different 
to that found in the case of the workhouse “ earth,” although the 
spots at which the two cases of electrolysis occurred are only about 
200 yds. apart. 

It 18 well known that the insulation of a positively-charged wire 
tends to improve, while that of a ne atively-charged one nearly 
always deteriorates.* This is due to the phenomenon of “ electric 
endosmose," which drives the moisture (or «lectrolyte) away from 
the pen wire and towards the negative wire. This action can 
be observed in an ordinary electrolytic cell. If the cathode is en- 
closed in a porous pot, the level of the liquid in the pot gradually 
rises above the level of the surrounding liquid. This is what is 
usually observed, but cases are also known in which the effect takes 
place in the opposite direction. The force tend ing to drive liquid 
throvgh such a porous partition is proportioned to the difference of 
oe between the two sides of the partition, and may be very 
great. 

Tosulated wires placed in the soil are subject to similar forces, 
and, as mentioned above, the insulation of a positive wire improves. 


„. In this connection вее an interesting Paper, by F. Fernie, in The 
Electrician, Vol. LVII., p. 125 (1906). Several of the statements in the 
next few lines have been borrowed from this article, 


Any weak spot in the insulation of a negative wire is, however, soon 
broken down, and mo'sture reaching the wire, а leak is started. 
The insulating material may be regarded as a very slightly porous 
partition, and in some case it has been found that leaks may occur 
without any mechanical break in the insulation, electrolysis also 
occurring with formation of alkaline liquids under pressure between 
the insulation a d the wire. It appears that on account of this 
“ ele:trio endosmose about 99 per cent. of the faults which occur 
on direct current networks occur on the negative wire. At all 
negative faults alkaline deposits or solutions are formed, and 
although it is known that these usually contain potash and sods, 
in only one or two cases do careful analyses of the products appear 
to lave been made. In certain rare cases also the formation of 
free alkali metal has been observed. 

The first record of such a case that I have been able to find 
is in a letter to the Electrical World of July 6, p. 5, 1889, in which 
an account of an earth in Boston, U. S. A., is given. The 
"earth" ín many respects was simil to the one recorded in the 
p'esent note, for the cable affec ed was embedded in bitumen and a 
hard lump was found at the fault, which flashed when wetted 

Another ca:e of the kind does not appear to have been noticed 
unti! 1895. In February of that year a serious explosion occurred 
in Euston-road in one of the conduits of the St. Pancras electric- 
light system. Major Cardew, during his investigation of the affair, 
for the Board of Trade, found incrustations on some of the insula. 
tors supporting the bare copper strips by which the current was 
carried. These incrustations gave sparks with water, and were 
found to contain free alkali metal, and from a statement in an 
Editorial Note in T'he Electrician* it is plain that a fluid potassium 
sodium alloy had been formed, as the metal is described as occurring 
in globules almost as fluid as mercury. As а result of Major Cardew's 
discovery & committee was formed to investigate the causes of the 
formation of these alkaline deposits. When the committeeinspected 
the St. Pancras mains (not quite at the place where the explosion oc. 
curred), they found an incrustation which flamed on treatment with 
water, but which in this case contained solid (not liquid) alkali metal. 
In the committee's repor;is an analysis of the inorustation found 
on the cables near where the explosion occurred, as follows: Sodium 
hydroxide, 7:69 per cent.; potassium hydroxide, 4:88 per cant; 
sodium carbonate, 84:40 per cent.; potassium carbonate, 52°77 per 
cent.; also traces of silica, alumina and lime. There appears 10 
have been no free metal in this incrustation at the time of analysis. 

Since 1895 numerous cases of alkali metal formation have been 
noticed, but I have not been able to find any other mention зя 
occurrence of the fluid alloy, пог any other analysis of the alkaline 
incrustation. M. v io it 

The second case of electrolysis described in the present no : 
rather a striking illustration of the respective behaviour of T 
tively and negatively charged insulated wire in presence of d 5 
It was exp'ained how the insulation of the negative awite udi 
down owing to alkali formation. Now, although the positive м 
was placed in an exactly similar position to the ne m 4 : 1; 
signs of electrolytic action were shown by it, and althong he latter 
a short distanc from the negative switch, the leak sog eh oath 
did not follow, as might have been expected, the short Napster 
to the positive terminal, but went a roundabout way tot Ерен 
then, probably, to some tramway rail several hundred yar 


| DISCUSSION. аам 

Prof. Е. W. MARCHANT remarked that the greater nimia B like 
did occur on the negative main. The ratio of faults was о zii 
100 to 1. For example, in comparing coptinuous-current ne a 5 
alternating-current networks, wherever there were „ As to the 
current system, they almost always ocurred on the negative a " entaipinf 
cause of the explosions which sometimes occurred in oon a srt pro 
clectric mains, he did not think they were often due to the ec fpes vis 
duction of gas. The amount of leak from the ordinary fit the meters 
enormous. The efficiency of a gas service was very low. t registered в 
of the consumers registered 80 to 90 per cent. of the pum е ity vell. 
the station the gas company considered that they had 1 whieh 
If there were a spark from any cause independent of elec able at 
would ignite that gas, an explosion would occur. Іа laying as tight af 
present time, the greatest care was taken to make the р where there 
possible, to prevent any gas leaking into them. It was ony sak of 
were drawn-in mains with leaky service-b 
ordinary town gas leaking in. With reference to the ra 
had never come across a case in which there 
water inside a cable, p ovs he ever known & 
cable act as à porous substance. eotro· 

Dr. BASSETT, in reply, pointed out that the second case of gel 
lysis referred to in the Paper showed rather clearly the t about by ele 
the insulation of a positive and a negative wire, шош, 
tric endosmose. The switch affected was the nee etae tah, 
deal of electrolysis had taken place on it. The poni -r ilar position, М 
placed only a short distance away in an exactly Pd the ormation 0 
absolutely unaffected, and the leak which had саге ү way, and not 
alkali on the negative one bad taken a very rounds ató een ёх 
short, direct path between the two switches, as m 27 mem 


* The Elestrician, Vol. XXXIV. p. 563 (1898). 
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REPORT OF THE DIRECTOR OF THE NATIONAL 
PHYSICAL LABORATORY FOR THE YEAR END- 
ING DECEMBER 31, 1906. . | 


In what follows we give extracts from the Director's report in 
80 far as it relates to matters of electrical interest. Some of 
the details in the report of the executive committee were 
referred to in our last issue. | : B 


Puysica DepamTuENT.—I. Exxcraiciry. 
A.—Fundumental Units. (Mr, Smith), oe 
an Progress made with the researches outlined in the 1905 report is 
as follows :— PE | 

1. Ampere balance. The observations have been completed and a 
paper embodying the results is in ion. 

2. Determination of the electro-chemical equivalent of silver, 
to the extended scope of the investigation. the work ig not quite complete, 
but very satisfactory progress has been made. 

8. Lorenz apparatus. No constractional work bas yet been com. 
menced, .A design for the electrical. portion of the instrument is ready 
and on the completion of the researchés now in peogress the work will be 
pushed forward. Pt 

4. Terminals for mercury standards. No experiments have been made 
on these at present. (A ' i 

5. The work on standard cells has been continued ang satisfactory 
progress made. A large number of new cells have been set Um. 

6. In conjunction with Mr. Melsom, experimehts have been made on 
manganin and on platinum silver, and a number of standard coila of a 
new pattern are under observation. 

Papers dealing with the following researches are in preparaticn :— 

1, Ampere balance. 

2, Electrochemical equivalent of silver. 

3. Standard cells. 

4. Btandard resistances, 

Fuller details of these researches follow: — 


(a) Ampere Balance.—In conjunction with Prof. Ayrton and Mr. 
Mather, observations of current in absolute measure were made during 
January, February and March, and, since then, other determinations 
have been made from time to time in order to check the constancy of the 
electrical standards used. The determinations are subject to a very 
small probable error; possibly the largest factor of this is due to an un- 
certainty in the value of g. The satisfactory condition of the balance, 
as reported last year, is still maintained, the differences between deter. 
minations made on different days being of the order 0-001 per cent. The 
agate planes are slightly grooved but the sensitiveness is not appreciably 
affected, In using the balance a current of nomial value 1 ampere is 
maintained steady by keeping constant the P.D. on a 1 ohm standard in 
the balance circuit. This Р.Р, is balanced against the E. M. F. of a cad - 
mium cell; the E. M. F. of the latter can therefore be given if the resistance 
is known. The results of these measurements are now ready for publica. 
tion, and in conjunction with Prof. Ayrton and Mr. Mather a Paper is 
being prepared. This will deal with the theory and construction of the 
balance, the magnetic and other tests of its various parts, the mechanical 
and electrical settings, the calculation of the E.M.F. between the coils, 
the method of use, incidental difficulties and the manner in which they 
have been overcome, and finally, the E. M. F. of the cadmium cell in terms 
of the ampere and the N. P. L. international ohm. рс 

The formula given by the late Prof. J. Viriamu Jones for the calcula- 
tion of the mutual induction between a helical current and a uniform 
coaxial current sheet was used for the calculation mentioned above. 
Recently, Prof. Rosa, of the American Bureau of Standards, has pointed 
out that one may not be justified in regarding a helix of wire of finite size 
as equivalent to a current sheet of axial length equal to that of the helix. 
Prof. Rosa does not give the corrections, and as it is a matter of import- 
ance for these to be known, the axial correction due to one of the cur- 
rents flowing in а helix instead of in a cylindrical current sheet, and the 
radial correction due to the currents flowing in wires of finite dimensions 
instead of in filaments, have been calculated for the coils of the ampere 
balance. These corrections, together with observations of the force when 
the orientation of -the coils is changed—as suggested by Lord Rayleigh 
(B.A. Report, 1899)—reduce the errors of calculation to a com para:iv Лу 
infinitesimal quantity. 

(0) Silver Voltameter and the Electrochemical Equivalent of Silver.— 
This research has been the principal work of the year, the investigation 
having been extended far beyond the limits originally thought to be 
necessary, In all, six forms of voltameter have been experimented with, 
and over 200 observations have been made, the majority of these being 
absolute determinations, the evaluation of the current being by means of 
the ampere balance. In these cases the mass of silver deposited, the 
time and the value of the current were estimated to 0:001 per cent., and 
the probable error of the later observations has been of the order 0:002 рет 
cent. The research has been productive of many interesting results, 
and throws light on the discrepancies found between different forms of 
voltameter, and also on the increased deposits sometimes found by con. 
tinued use of the same solution. In the Richards’ form of voltameter, 
porous pots are employed for keeping the anode and eathode liquids from 
mixing; the efficiency of certain pots to maintain this separation bas 
been experimentally proved and the Richards’ form of voltameter thus 
subjected to a rigorous test. ve EE ; a 

ests on the Rayleigh, syphon, Guthe and other complex forms of 
voltameter bave also been made, and two forms have been ‘chosen as 


being reproducible to nearly 0'001 per cent.; one of these forms ig 
easily get up, and might well be recommended hs a standard. In view of 
the observations in progress, these forms are not. specified here, and 
these particulars are given merely to indicate that a satisfactory con- 
clusion is likely to be arrived at. Observations at different temperatures 
and different pressures have been made and the nature and form of the 
anodes and cathodes varied, In addition, the effect of impurities in the 
solution has been investi ated, and the solutions agitated during the 
depositions. The chemical work incidental to the investigation has been 
undertaken by Dr. Lowry, of the Wesleyan Training College, Westminster. 
From achemical standpoint the voltameter results are also very interesting. 

In 1905 Prof. G. van Dijk, of Groningen, published a Paper recording a 
determination of the eleotro-chemical equivalent of silver, and also. some 
results of observations on different forms of voltameters. When ар. 
parently similar forms were set up at Teddington, different results were 
obtained, and an interchange of apparatus was suggested in order that 
the cause of the disorepano fight be located. Prof. G. van Dijk vè 
kindly offered the loan of all his apparatus, which offer was accepted, an 
at the present time similar observations to those made at Groningen are 
being made at Teddington. We thank Prof. G. van Dijk for his kindness 
and the trouble taken. 


(c) Standard Clark, Cadmium and other cells.—During the year about 
60 cadmium cells have been set up, а few Clark oells and a small number 
of other cells of a special type to which no definite name can at present 
be given. The method of manufacture of mercurous sulphate for the 
standard Weston (cadmium) cell was not fixed by the Conference on 
Electric Units at Charlottenburg (1905); in order to assist in the choice, 
а detailed specification of the methods used at the N.P.L. was forwarded 
to the Reichsanstalt and to Prof. Mascart. In addition, the three most 
practical methods have again been put into operation in order more 
rigorously to test the pastes when inserted in different cells (previously 
they were tested in a cómmon cell of four limbs), and to simplify, if 
possible, the methods published in the report of the Electrical Standards 
Committee of the British Association (1905). It has been possible to 
simplify one only of these methods—that in which nordhausen sulphuric 
acid is used, but as the other two are simple in practice the result is satis. 
factory. A full analysis of the results obtained with cells when freshly 
set up cannot be given here, but there is little doubt that the pastes pre- 
pared electrically, chamically by precipitation, and chemically by the action 
of nordhausen sulphuric acid on mercury, are identical when freshly pre- 
pared. This conclusion is nof in agreement with the observations of Dr. 
Hulett, who fonnd the electrical method far more satisfactory than that of 
chemical precipitation; the difference suggests that a very slight modifi- 
cation of procedure may affect the result. Freshly-prepared cells are not, 
however, identical in E.M.F. with old ones. The results so far obtained 
do not throw much light on the reason for the difference, but they do 
suggest that samples of the mercurous sulphate prepared by one of the 
methods may be more stable than samples prepared by the others. In 
three years some of the cadmium cells seem to have dropped 0:02 per 
cent. in value; others 0:01 per cent. The results appear to indicate that 
the construction of a stable cell is difficult, but that itis possible to set up 
в cell having a definite E.M.F. One of the complex celle set up ut the 
N. P. L. appears to be both stable and easily set up, but observations over 
воше years are necessary before reliable evidence is obtained. Experi- 
ments have been made to determine the influen^e on the E.M.F. of the 
size of the crystals ef mercurous sulphate. The results tend to show that 
the crystals as normally obtained by the methods indicated above are 
sufficiently uniform in size not to appreciably affect the solubility, and 
hence the E.M.F., by a measurable amount. Attempts to lower the 
E.M.F. by the inclusion of very large crystals as originally prepared by 
H. V. Steinwehr were without success. | 

In the B.A, Report for 1905 an appeal was made to those interested in 
the subject to set up cells according to a provisional specification and 
submit them for test to the N.P.L. Up to the present time cells from 
two such sources have been received, and the results of the tests leave 
no doubt that for commercial purposes the cadmium cell is sufficiently 
reproducible, A Paper is in preparation dealing with the results of the 
observations on various forms of standard cells, 


(d) Standards of Resistance.—The methods used at the laboratory for 
the comparison of resistances have been subject to continual modifica. 
tion, until at the present time the degree of accuracy obtained in the - 
comparison of unit coils is 100 times that of four years ago, A paper 
dealing with methods of high precision for the comparison of resistances 
formed the appendix to the 1906 report of the B.A. Electrical Standards 
Committee. The most important of such comparisons is that of the in- 
ternational ohm represented by a column of mercury and a resistance 
coil which can be immersed in oil. A means of accurate! comparing 
these two was sought in the early part of the year, wit the result 
that а modified form of Wheatstone Bridge was devised which is simpler 
in practice than the comparison by the Kelvin double bridge and is 14 
times as sensitive. In May а number of the mercury standards of resist- 
ance were inter-compared, both forms of bridge being used. The results 
of these comparisons will be included in a paper to be published in the 
spring ^ the observations show that no relative change in resistance has 
taken place. | : 

The comparisons of manganin and platinum.silver standards of resis- 
tance have been continued. The manganin coils dealt with in last year's 
report have changed appreciably in value. but other manganin coils have 
remained approximately constant. The changes in the platinum-silver 
coils have been small with one exception. In this case it is thought that 
there is a ‘defect in one of the soldered joints. The comparison of the 
laboratory coils has given very little information as to which is the better 
material.for primary wire standarde. The reason of this is due to the 
comparatively great age of the platinum-silver coils and the differenc» in 
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construction from those of manganin. The former coils have their joints 
of soft solder and are embedded in paraftin wax; the manganin coils are 
hard soldered and are rhellaced only. Other observations appear to prove 
that under certain conditions particular samples of manganin have re- 
mained constant in resistance over periode of many years, but no definite 
rules can be laid down to ensure this constancy. In order to compare 
the merits of manganin and platinum-silver, it was decided to build 
standard coils of each of similar form, and such that they could be 
treated similarly. For this purpose a new pattern of resistance coil has 
been designed and a research on the best form of coil and the best treat- 
ment of the alloy chosen is being conducted in conjunction with Mr. 
Melsom of the Electrotechnical Division. After a number of prelimi- 
nary experiments, some coils have been made and are under observation. 


. B.—General Measurements. (Mr. Campbell.) 


Of special interest among these may be mentioned the tests on carbons 
for electrolytic work, transformer oils, fused silica (at high temperatures) 
and extremely non-magnetic steel. A number of investigations have 
рд, carried out which may be conveniently classified under the following 

eads :— 


Inductive Capacity and Resistivity of Cellulose.—In continuation of 


the research made last year on the inductive capacity of dry paper for 
telephone cables, a number of samples of pure solid cellulose were tested 
for resistivity and inductive capacity both when air-dry and oven-dried, 
and also at various temperatures from 15° to 80°C." 


Mazwell's Method of Testing Condensers.—In connection with the testing 
of leaky and polarisable condensers, the application of Maxwell's com- 
mutator method to condensers in series was investigated. The theoretical 
formulas were worked out and they were found to be in good agreement 
with the experiments. 


Resistivity of Insulating Materials at High Temperatures.—When the 
tests on fused silica were made, a number of other materials, including 
mica and various kinds of glass, were tested for insulation resistivity at 
temperatures up to 800°C. The difficulty of obtalning good: contact with 
the surface of the material at such high temperatures was surmounted by 
platinising the surface at the required places, surface leakage being 
eliminated by guard rings similarly applied. The experiments are not 
yet complete. | 


Measurement of Self Inductance.—A set of standard self inductances 
has been constructed, the nominal values being 0:01, 0:04, 0-1 and 0:5 
henry өрүшү These coils were wound on white marble bobbins 
and in all cases highly stranded wire was employed in order to avoid 
errors due to eddy currents in the thickness of the wire when high. 
frequency currents are used. The single strands were of No. 36 S.W.G. 
silk-covered copper wire (0:19 mm. in diameter), and the number of 
strands from 7 to 16. For the testing of these and other inductance 
coils, a vibrating wire interrupter was constructed (after Wien's pattern), 
which, with a suitable transformer, gives alternating ourrent of steady 
frequency. By a fine adjustment of the tension of the wire the frequency 
can be varied over a wide range and can be tuned to coincide with that 
of a standard tunirg fork. As detecting instrument a Ruben’s Vibration 
Galvanometer with polarised magnets was constructed and worked well, 
but it was found that a better instrument was a strongly controlled bifilar 
moving coil galvanometer with a very small damping; this latter instru- 
ment can be tuned with great ease to respond to the frequency of the 
rource of current. The use of a galvanometer tuned to resonance offers 
two very great advantages: (a) the sensitivity is enormously increased, 
and (b) the instrument is so much more sensitive for the resonance fre- 
quenoy than for any others, that it may be taken as responding only to 

8 frequency ; thus, however irregular the wave-shape, the results may 
be calculated on the assumption of a pure sine wave of definite frequency, 
for the galvanometer ignores all the other components. 

The various standard coils were tested against standard condensers by 
Rosa’s modification of Anderson’s method,- and at the same time a 
number of the scales of our Wien variable inductance were calibrated. 
To Check the method a 0:1 henry coil was also tested by Wien's method, 
which only requires the knowledge of the bridge resistances and the 
frequency of the alternating current used. To determine the latter the 
frequencies of three tuning forks were tested by a etroboscopic method 
and they were used in the inductance tests to set the frequency. The 
mean results at frequencies of 120, 140 and 160 = per second were 
01000, 0:1000,, and 0:1001, henry respectively, while the Anderson 
method gave 010010. This agreement ів within limits of error of the 
apparatus used; it is hope i that by improving the running of the strobc- 
scopic commutator a much higher degree of accuracy will be reached. 


. Measurement of Mutual Inductance.—A standard of mutual inductanoe 
is being constructed, the coils being wound on white marble and the 
whole arranged so as to facilitate accurate calculations from the dimen. 
nons. In order to secure good sensitivity in measuring, it is desirable to 
ave the inductance sufficiently large, say 0°01 henry. To obtain this 
value a special design has been worked out. The primary winding con. 
sists of a pair of coils, each of one layer of bare wire wound in screw 
ida on the same marble ола their mean distance being about 07 of 
the diameter of the cylinder ; the dimensions of these coils can be very 
pocurately measured. The secondary circuit, which must have many 
turns, is а coil wound in a square sectional channel in a marble ring, and 
18 80 designed that its dimensions need not be very accurately known. It 
is placed symmetrically between and coaxially with the primary coils, 
and its mean diameter is about 1:5 times that of these coils, The proper 
mo of diameters has been calculated, and, when this is used, the mag- 
netic fl ux produced by a current in the primary coils through each single 
* Proc. Roy. „ P. 1 .6; and The Electrician 
Vol. LVII.. 155 784 ane A, Vol. 78, 19:6; and The Electrician, 


turn of the secondary is almost constant throughout а windin 
section, and hence the mutual inductance oan be found stehe 
accurate measurements of the channel-wound secondary (which would not 
be feasible). A method has been worked out for the experimental deter. 
mination of this inductance when the construction is completed. 

Variable Mutual Inductance.—As an auxiliary to the iron testing, а 
variable mutual inductance has been constructed partly after Prot 
Brillouin’s system of stranded coils. It has a very extensive range, 
from 0 to 1 millibenry, with continuous variation, and all values abon 
0:1 millihenry can be read to about one part in 1,000; at 1 milli 
the accuracy of reading is about 1 in 10,000. It has already proved most 
useful for calibrating ballistic galvanometers, 

Hysteresis Research.— А machine has been obtained by which rings of 
three different sizes can be stamped. A thermocouple and galvanometr 
have been arranged with suitable calibration apparatus so that the tem. 
perature of the annealing muffle furnace can be read directly. In the 
baking oven, which is heated electrically, a mercury ra va pe 
working through a relay keeps the temperature close to the desired point 
(100°C). Tests of permeability, hysteresis and ageing are in progress, 1 
series of widely different qualities of transformer sheet being under ober. 
vation. Excellent results are shown by the new alloyed material, whose 
resistivity is about four times that of the ordinary iron. Carefal tests were 
made upon Searle's wattmeter method, but in many cases it gave results 
differing considerably from those obtained by the ordinary ballistic method. 
It was found that in the ballistic method the introduction of a choking 
coil into the primary circuit caused a marked increase in the hysteresis 
loop obtained; this із cl arly due to magnetio viscosity. Аз the use ol a 
choking coil is essential to Searle's method, it is probably the maia caus 
of the discrepancies. A number of experiments have been made upon 
Ewing hysteresis tester, using strips out from the centre pieces of stamped 
rings, annealing both together, and testing the rings ballistically. The 
results afforded a check on the values of the stan strips furnished 
with the instrument, but our present experience is not sufficient to show 
what are the limits of possible error with different materials. Pr 
parations are being made for testing the combined hysteresis and eddy- 
current loss in iron by the wattmeter method with alternating current 
As an auxiliary to this and similar tests, a small transformer has been 
constructed with subdivided primary and secondary circuits, The former 
has eight coils of 50 turns each, and the latter 10 coils of 4,000 turm 
each. With a suitable electrostatic voltmeter this enables an alternating 
voltage as low ав 0:002 volt to be measured with very fair accuracy. ne 
of the bifilar galvanometers free from zero creep (mentioned in last 
year’s report and lately described before the Physical Society) bas been 
in constant use for measuring the magnetising current in iron testing, 
and has given very satisfactory results. 

Picou Permeameter.—An investigation was made of the working of the 
Picou permeameter. Tests made by means of it upon some of 
atandard rods used in the Ewing permeability bridge, gave in all bat e 
case curves which tallied well with those found by Ewing's small yoke 
method. The results have been published (The Electrician, Noven- 
ber 9, 1906). vu nA 

Magnetic Properties of Stone, Cement, dc.—In connection 1 үа 
magnetic observatory being built at Eskdalemuir, tests were made 0 
approximate permeabilities of a number of the building materials. 
method consisted in balancing one pair of mutual акы Da 
against another pair (Marwell's method), and then observing Sd into 
on the galvanometer when a sample of the material was inst. {roan 
one of the pairs of coile. The permeabilities observed тап 
0:9999 to 1:01. i 
The remainder of the report deals with details | wor 
the Electrotechnics Department, including the ui 0 
Paterson on electric glow lamps for the леше 1155 
committee, an account of which was given to the Ins 7 
of Electrical Engineers,“ and work in the other departments 


———————— 


SOME NOTES ON UNDEBGROUND MAINS. 
BY W. M. ROGERSON. 


The following discussion took place on Mr. W. M. EE, d 
Paper (read before the Leeds Local Section of the I. E. E). 
which we gave an abstract in our last issue: — 


? А Mr. 

Mr. G. WILKINSON seid that he, Was rather disappoint poran 
0 istri 
Rogerson had not devoted an ро ione thereto. In many districts 
been obtained, and any 

e large consumers had already been largely amongst = ри 
sumers, and engineers were no longer able to dens "Tn bis * 
the safest system was that where there were as few [ошын Prplumbed ' 
these located above the ground. Where this was igt bores were a 
joints were to be preferred underground. Where à lead was thoroughly 
compound glands, his experience was that, аш d be a slo 
clean and freed from the cable oil, there was like A o in manyi 
of moisture between the lead and the compound. "rds to get over thes? 
these glands were made too short to be reliable. In order ^ Tq the led 
difficulties, some years ago he made a tool e oct of greatly in 
where it went through the glands. This eon oes pa pare lead fo" ich the 


the surface within the gland and exposing Il and 689. 
* See The Electrician, Vol. LVII., pp. 560, 6 


in 
T. 
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compound would tenaciously adhere. Also the corrugations formed a very 
secure bind in the compound. With these joints it was absolutely necessary 

_tbat the lead of the cable be well earthed by bridging over from side to 
side by a copper bridging piece, thus securing the continuity of the 
earthing. With lead-covered cables, unless they were effectually earthed, 
one fault generally would produce two or three following in succession ; 
this was due to arcing from the lead covering to earth, which often re- 
sulted in the lead envelope being pierced in one or more places, thus 
leaving weak spots where moisture readily percolated through the insula- 
tion to the conductors with the result that further breakdowns occurred 
at irregular intervals. To prevent this not only should the lead cover. 

‘ing be well earthed at the station, but he had found it advisable to employ 

freely throughout the distribution network earthing stakes consisting of 
+ sections which were driven into the damp ground, and at the top fur- 
nished with an earthing sorew to which the lead of the cables was con- 
nected, The employment of this additional earthing device had produced 
entire freedom from the trouble named. 

Mr. F. C. RAPHAEL referred first to Mr. Wilkingon's remarks on the 
cost of connecting up small consumers, and said that he had no sym- 
pathy with supply station engineers on this score, for they were delibe- 
rately spending money on “ publicity ” departments to encourage this very 
class of consumer. He regretted that Mr. Rogerson had not been able to 
explain why a three-core cable was no cheaper than three single cables of 
the same sectional area, and pointed out that, at any rate, the cost of 

- ducts and laying was less in the former case. Although contrary to pre- 
: sent custom, he still believed in armoured cables laid directly in the 
ground whenever circumstances would permit it, and preferred the lead 
jointed to a sleeve by a plumber’s joint to the ordinary split-box with 
the pockets containing compound, The split-box joint was presumably 
cheaper, and he asked for actual figures of cost. He did not care for the 
solid system. The cable was first insulated, then covered with lead to 
keep out moisture, and all that should then be needed was some farther 
protection against mechanical damage. Instead of that, the cable was 
surrounded with more insulation, and a wooden trough was used to keep 
this in position, and when all was done a good smart blow with a pick 
» would pierce the lot just as easily as it would an ordinary armoured cable. 
The difficulty with the supporting bridges on the solid system, which had 
been referred to by the author, was got over by using U-shaped iron sus- 
penders adopted by the British Insulated Wire Co. He emphasised the 
importance of using fuses on feeders, rated at the full overload capacity of 
the feeder, and in this connection he suggested that a series of tests 
‚ would be valuable to compare the overload capacities of ordinary lead- 
covered and vulcanised bitumen cables having the same copper section. He 
did not approve of abolishing the fuse carrier, and said that the difficulty 
of not being able to see the fuse in fuse holders on the Bates principle 


had been overcome in a fuse which was exhibited at the Olympia Exhi- | 


bition in 1905, in which the sleeve of the carrier could be turned round 
and had a peephole in it, which then came to the front. | | 

Mr. W. EMMOTT said that if cables were tapped you were bound to 
have trouble. Take a paper cable, for instance, You sealed up the ends 
and after the final test you began to put on your services. If you got & 
number of wet days the moisture crept up the paper and got inside and 
trouble resulted. He had seen a cable laid in this manner and it was 
possible to get about а gill of water out of it. The best system to his 
mind was where good service joints could be made in the wet and under 
all conditions. He was very much in favour of lead-covered and armoured 
cables laid direct in the ground. He did not care for triple concentric 
cables ; he would rather have separate cables. His experience was that 
_three-core cables cost à little more and entailed more labour in laying and 

handling, but you were well repaid for the extra cost. In the case of one 
section of about 1,400yds. in length he asked the manufacturers to 
guarantee the cable and they agreed to do so at the rate of 1 per cent. on 
the capital outlay on the ү бсле үа that he did not interfere with the 
feeders in any way. That showed that a manufacturer was willing to 
guarantee the cables laid direct in the ground if they were not interfered 
with. N . 
Mr. F. SPENCER said that he often envied the engineers of to-day, 
with their very complete arrangements. He remembered that when he 
was in Staffordshire they had little wooden boxes in the ground about 
4in. deep and about a foot wide, and frequently these were filled with 
water, which was invariably boiling, The water succeeded in getting 
along the feeders, and the joint boxes were found ee where the 
ground was dry. They had eventually to take these boxes out and put in 
boxes built of bricks about 2 ft. Gin. long and 1 ft. 6 in. wide and 2 ft. 6in. 
deep, with creosoted timber across the box 18in. from the bottom, where 
the connection and fuses were fixed, and they got over the trouble in 
that way. He well remembered the trouble they had with the bare con- 
ductors. In fact, so well that he would not care for a repetition. 

Mr. H. DICKINSON said that he took the precaution that whenever a 
man capped a cable he made him put his initials on the cap, so that if 
the capping was faulty he knew where to go, and it had answered very 
well. As a matter of fact, they did not have any faults, but it was a 
precaution. With regard to bridge pieces, they used earthenware troughs 
of various sizes according to the size of the cables. At first they used an 
earthenware bridge, but found that it was not very satisfactory. The 
cable did not keep very central in the trough, and they had now adopted 
corrugated iron strips which fitted tight inside the ducts and upon which 
the cables rested. These were made at the works by a simple machine 
constructed for the purpose. With an alternating-current supply it was 
possible to get a certain amount of electrolysis, but it was negligible. In 
Leeds the electrolysis was no doubt due to the leakage of the tramway 
currents, and the tramways department got over that by putting in nega- 
tive boosters. If they were properly looked after, the difference of pres- 
sure could be kept very low, quite low enough to prevent any leakage. It 
was necessary to regulate the booster to the load on the feeders. He did 


not agree with Mr. Rogerson that any advantage would be gained by the 
compound being entirely free from brittleness, for when you had to take 
It out of the box you did not want it too fluid. If it was a little brittle it 
would chip out very much easier than if it was sticky, and they always 
bought their compound in that state. He did not mean to say that if you 
dropped it on the floor it would fall to pieces, but simply chip clean, and 
you had not to dig it out. It made a very good job and set close round 
the fittings, but yet when you wanted to take it out the fittings came out : 
quite clean. On the other hand, if the compound was sticky the fittings were 
practically useless as the compound adhered and it was difficult to separate 
it. In Leeds they had rubber cables originally and had had a bad experience 
with them. They had had no trouble with concentric cables. The high- 
tension cables were armoured and laid solid in earthenware troughs with 
tiles on the top stamped “ electric" во there was no excuee for a man 
breaking through, as he 

system was also used for the low-tension cables to which power circuits 
were connected. He considered that it paid to be somewhat extravagant 
with the mains. The reliability of the system should be the first con- 
sideration. If a consumer taki 
rely on the supply it would certainly damage their business. Of 
course you could get sufficient reliability by simply laying the. cables 
direst in the ground and the extra precaution was perhaps not necessary. 
- He thought, however, that in the end they would find that their cables 
would last five years longer, which would pay for the armouring. Mr. 
Emmott mentioned that he was able to get a guarantee from the makers 
of 1 per cent. on his feeders; that meant practically 100 years’ life. He 
did not know whether the firm guaranteed to keep on for 100 years, but 
it seemed a rather good argument to put before the Local Government 
Board. He thought that the point mentioned by Mr. Raphael, that the 
paper cable would stand a greater overload than the bitumen cable, was a 
very important one, as the paper could not be decentralised and the bitu- 
men could. There was one point, which Mr. Rogerson had not mentioned; 
that was the necessity of keeping ari absolute record of mains, and a very 
full record of everything that happened on the mains, where every service 
was and every joint, and if any alteration was made it should imme- 
diately be put on the record. In Leeds they had a very large system, 
and intended keeping a duplicate copy of the mains in а safe, and 
also intended photographing their maps, which filled about seven books. 
He thought this very advisab 

copy, for in the event of fire they would be unable to complete them again. 


knew it was not an ordinary brick. The same 


power found that he could not 


le, as it was so essential to have a duplicate 


r. W. H. F. MURDOCH (head of the Electrical Department, Tech- 


nical College, Halifax) said that he thought aluminium was rather a good 


substance for making fuses, aud one of the reasons for this was that in 


the case of aluminium, as mentioned in Prof. J. J. Thomson's book, the 
disintegration in air was less than with other metals ; that was so if the 
electric discharge passed through the electrodes. It might have something 
to do with the non-arcing property that the sir was ionised to & certain 
extent. Regarding the contacts of the aluminium with the brass in the 
fuses and the corrosion which took place, the aluminium being electro- 
positive to brass and copper, electrolysis would take place. He had 
never heard whether a cable had been pierced by the sudden pressures 


due to surgings on a short-circuit, and it would be rather interesting if 
one could get some information on this point. dut 

Mr. А. B. MOUNTAIN said that as regards the middle wire on a three- 
wire system, he had always found that the accepted idea of 0:6 to 1, 
which was very common practice, was too low. When an underground 
system was put down a tremendous amount of copper was practically 
useless, as only half the carrying capacity of the copper was used. It 
would be interesting to know whether the using power of the capital on 
mains was increasing to any considerable extent. AS 

Mr. ROGERSON, in reply, said that he did not experience the difficul- 
ties mentioned by Mr. Wilkinson or Mr. Raphael in making good joints 
with split boxes, if the jointer cleaned the lead sufficiently. All the 
quotations he had had for three-core cable were higher than for three 
separate cables, but he did not know the reason. He did not approve of 
iron bridge pieces, as he thought there might be danger of electrolysis 
where they touched the cable. The overload capacity of lead-covered 
cable was higher than that of vulcanised bitumen cable, but-he knew of 
a case—not in Halifax — where a 0:25 8q. in. bitumen cable carried 1,000 
amperes for many years. The Halifax, Nottingham and Liverpool Cor- 
porations all had the power to apply to a magistrate for compulsory con- 
sent to a reasonable demand on the part of the undertaker to fix wall 
brackets, Like Mr. Emmott, he had been given maintenance contracts 
for cables—500 volt armoured cables laid directly in the ground, and also 
some laid on the British Insulated solid system in earthenware ducts— 
at 1 per cent. of the capital cost, and he presumed that this contract 
would be renewable for an indefinite period. He had no difficulty in 
removing the compound from joint boxes with a hot spoon, and did not 
chip it out, as Mr. Dickinson did. Wooden troughs would last if 

roperly creosoted. The size of middle wire he adopted was generally 
halt the section of the outers: His negative wire gave him more trouble 
than his middle wire. . | 

The discussion of the Paper is to be resumed at the Leeds 


meeting of the Local Section on April 25th. 
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THE ENGINEERING OF ILLUMINATION. 


There has been a good deal of talk recently about ae 
minating engineer, the idea being that a new kind of engin | 
should be evolved to sce that our buildings and our streets ar 
illuminated to the best advantage. Whether such an d 
with a good knowlodge of all methods of illumination, ы 2 
merely of one particular branch, is likely to be eia of 
whether, if produced, he would combine the m ag en 
diffuse knowledge with an incomplete knowledge 0 dis 
ticular branch, may be a matter of opinion : ао А " 
does not seem to be any marked call for more Vue ше 
It is even doubtful if anything would be gained by adding 97 
more to the numerous technical societies by which н e ; 
neers already feel themselves overburdened. cpu i 
ever, no. reason why the subject of illumination aud t 


THE ELECTRICIAN, APRIL 12, 1907. 


1015 


available illuminants should not receive more attention than 
they have in the past. The whole subject might very well be 
taken up and organised by one of the sectional committees of the 
Institution of Electrical Engineers. These committees have now 
been in existence for many years, but no one seems to know 
the results of their labours, or even if they do labour. They 
were originated as a sort of further link between the Council 
and the membership at large, and as their deliberations cannot 
be of the same private nature as those of the Council, there 
might be some advantage in publishing the proceedings of 
each committee, if not in full, at least in abstract. 

There is often a curious disregard of the methods of Nature 
in attificial illumination. Nature avoids any sharp contrast, 
and thus no one need catch sight of the sun in his midday 


splendour unless particularly anxious to do so. With artificial 


illuminants, on the other hand, it is often difficult to avoid 
seeing the sources of illumination, with the result that the eye 
has to adjust itself as best it can to all manner of vivid con- 
trasts. In other words, the eye is fatigued by continually 
adapting itself to different conditions quite apart from the 
work that may be imposed upon it. 

The advent of the flame arc has improved matters consider- 
ably in street lighting owing to the very much larger area of 
the source of light when the lamp is viewed as a whole. The 
arc itself is no longer noticeable, and the eye sees simply a 
globe of light, so that the intensity per unit area is much 
less. 

The average shop window, however, is often still an cye- 
sore, though some improvement has been brought about by 
reflector-shades, and by the use of concealed lamps. Many 
shop-keepers seem to regard the public as a swarm of moths, 
and thus give as dazzling a supply of light as they can afford, 
much to the discomfort of those who proceed to take a nearer 
view of the display. 

In interior illumination recent advances in incandescent 
lamps have led to higher efficiency lamps—that is, generally, 
to a higher intrinsic brilliancy of the filament. It is not gene- 
rally realised how brilliant is the filament of a glow lamp with 
a clear globe, and how fatiguing such filaments may be to the 
retina when so placed that they come into the general field of 
view. Frosted bulbs might often be used with advantage to 
soften down the effect. This sort of thing, however, is diffi- 
cult to remedy because it lies very much in the hands of the 
consumer, who is generally apt to do the wrong thing. To 
some extent the metallic filament lamp will improve mattera, 
because the long lengths of filament necessary increase the 
apparent area of the source of light; but, if higher candle- 
powers are to be used than is the case with carbon filament 
lamps, it becomes very desirable to keep the filament from 
being directly in view. 

In the case of large halls it is surprising that more is not 
done in tho way of illumination by reflection. The efficiency 
or inefficiency of this method depends, of course, upon the 
nature of the building, and probably most people, so far, 
have been deterred by the probability of the high cost in its 
use. Possibly the metallic filament lamp will enable more 
to be done in this way than hitherto in dwelling-houses, 
and it must not be forgotten that the average illumina- 
tion necessary by reflection may be less than that by direct 
illumination owing to the very much more uniform effect that 
is obtained, thus requiring less adjustment of the eye. There 
is no doubt that this. method approaches more nearly the 
methods followed „by Nature than any other, aiid should be 
given greater considération than hitherto where cost is ‘not 
of the first importance. MOULE | 
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A ben aus der Elektrotechnik, By Dr. E. MürrLxNponrr. And 
dition. (Berlin: Georg Siemens.) 3m. 

The fact that this book has reached a second edition is 
evidence of its having been appreciated, although a large por- 
tion of it must be a strain on the intellect of the most erudite 
German Elektrotechniker. Starting with the maxim that 
example is better than precept, the author mentions the diffi- 
culty frequently found by technical students in applying their 
tuition to practical problems, and the book has been written 
with the object of facilitating the passage from theory to prac- 
tice. One is tempted to ask whether the readers are supposed 
to have had any practical training at all if in order to assist 
them such a large number of advanced academic exercises are 
necessary, which would seem better fitted in most cases to 
train students for a university examination than for tackling 
practical problems. However this may be, the book contains 
a number of most interesting problems and solutions of both 
an elementary and an advanced character, some of which 
would бегиш y appeal to engineers. The book contains 10 
chapters with 177 problems, which cover a very great range. 
In the first chapter the fundamental units and dimensions aro 
dealt with, with the conversion between electrostratic and 
electromagnetic units. The second deals with problems relatin 
to potentials and forces, and is mainly of a very e 
character, the results being of more use to those concerned 
with absolute measurements than to engineers. 

In Chapter III. we have 35 problems dealing with Ohm's 
Law and its applications, in which the elementary applications 
of Ohm's Law are well dealt with and are in many cases made 
much clearer by geometrical solutions. A curious point crops 
up, however, in problems 45 and 46 dealing with calculations 
on stranded copper cables in which the resistance of a spiral 
stranded cable is actually regarded as less than that of the 
same number of straight wires, on tho ground that the section 
is increased by stranding. Problem 50 is also of interest, 
the object being to find the most economical sizes of the various 
sections of a circuit for a given drop of potential This pro- 
blem is solved with the assistance of n differential equations, 
each containing a Lagrange's undetermined multiplier, and a 
mental picture arises of a wireman laying down a soldering 
iron and proceeding to work out these equations before pro- 
ceeding to lay out the rest of his circuits. Surely even in 
cases of long circuits where the question of economy has to be 
considered, a little work on squared paper would be preferable 
to a complicated procedure which can only give a single result, 
and gives no indication of the effect of slight departures from 
the best condition. Other more or less valuable problems on 
conductors follow, but in most cases the treatment is somewhat 
complex. Chapter IV. deals with parallel circuits and shunts, 
and Chapter V. with complex net works, the latter containing 
some very useful solutions. In Chapter VI. sundry propositions 
on the capacities of conductors, inductances of coils and proper- 
ties of co-ordinates are dealt with, leading up to the seventh 
ehapter on alternating current applications. This part of tho 
work is most disappointing. It starts with an explanation 
which states that the solution of a linear differential 
equation of the nth order may be reduced to a series of 
complex imaginary quantities. It then proceeds to establish 
the ordinary formule for circuits containing resistance, in- 
ductance and capacity by this means, apparently in complete 
ignorance of the simplifications which have been introduced 
in alternate-current work by Steinmetz and others. Follow- 
ing on this a chapter is devoted to vector calculations, in which 
the whole subject is dealt with on a trigonometrical basis, lead- 
ing to very elaborate expressions which might have been 

reatly avoided by the use of ordinary complex quantities. 
The book concludes with some problems on the application of 
the method of least squares and the graphical solution of 
equations involving transcendental quantities. 

The aim of the book is praiseworthy, and it certainly con- 
tains many solutions which would be of distinct service, but it 
is to be hoped that technical students, even in Germany, have 
other and shorter cuts to practical applications. 
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rische Beleucht . By Dr. BERTHOLD MONASCH. Vol. VIII. 
нес * Kepetitorien der Elektrotechnik." Edited by A. KoNIGSWERTHER. 


(Hanover: Dr. Max Janecke.) 8.60m. | 

In the first 52 pages of this little book the author gives a 
concise explanation of the terms used in hotometry and a 
brief survey of modern photometrical methods. Afterthe chief 

hotometrical quantities have been defined, the various stan- 
dards of light and photometers are dealt with, and the ap- 
proved methods of testing glow lamps and arc lamps are 
described. ; 

An excellent discussion of the methods of obtaining the 
curves of light distribution and the mean spherical candle- 
power of a source is brought up to date by a description of the 
various integrating devices, such as the Ulbricht globe, for 
obtaining the mean spherical candle-power. 

The treatment of the problem of comparing different 
coloured lights, however, is not very adequate, and the state- 
ment on p. 2 that the eye is most sensitive to green light of 
wave length 0:535р is only true for very weak illuminations. 
Under ordinary circumstances the eye is most sensitive to 
yellow light about 0-58 to 059p. | 

The remaining portion of the book, which is occupied by a 
very complete discussion of the various types of electric light- 
ing, will probably be found most useful. EE 

The author has collected together and tabulated che results 
of tests on the chief modern types of glow lamps and are 
lamps. The curves of distribution of light of various sources 
and the absorbing powers of various globes are fully discussed. 
The cost of attendance is also dealt with, and the cost per 
candle-power-hour of a large number of illuminants worked out. 


air absorbed the rays. When the rays were sent through а vacuum 
tube, however, they could be traced over a distance of more than 
an inch, and it could then be shown that they were deflected by 
magnet, and hence not Röntgen rays. 

The small mass of the particles and their high velocity accounted 
for their passing through solids. When the particles travelled, 
as in the experiment mentioned at the end of the last lecture, 
between two horizontal plates creating an electrostatic field of 
strength X, then a particle carrying a charge e would move up or 
down (in the plane of the paper) under the mechanical force X. 
If at the same time a magnetic field H was turned on, the 
magnetic lines of force running at right angles to the plane of the 
paper, the force Hev would urge the particle at right angles to H 
and to the direction of the movement. of the particle—that is to 
say, vertically upward (in the plane of the paper). The two forces 
could be balanced by adjusting the fields ; the particle would not be 
deflected then, and for this case Xe was equal to Her, or »=\/H— 
i.e., v depended upon the ratio of the electric to the magnetic field 
The resulting velocity of the kathode particles was very high, bui 

'varied with the degree of exhaustion of the bulbs and ranged in the 
lecturer's apparatus from 6,000 up to 60,000 miles per second. If 
we applied only the magnetic force H, the particle would be bent 
round in a circle whose radius, R, followed: from v/R=He/m, where 
m was the mass of the particle. R could be observed, Н measured, 
and we found thus the ratio e/m equal to 1:7 x 107. From electro 
lytic experiments we knew that the ratio charge/mass of the hydro- 
gen atom was only 10*—i.e., about 1/1700 of the ratio for kathode 
particles. Was the e greater or the m smaller in the case of kathode 
particles? It had otherwise been proved that the e was the same 
in both cases, and thus the in (the mass of the kathode particle) 
would only be 1/1700 of the mass of the hydrogen atom. Web 
many ways of produeing kathode particles, by heating, by letting 
ultra violet rays fall on metals, &c., and no matter what elec: 
trodes or gases we used in kathode ray experiments, this e/m was 


The author, however, seems to have chiefly confined himself 
to sources of illumination which are commonly met with in 
Germany, for no reference is made to the magnetite arc or to 
the Moore system of vapour tube lighting, both of which are 
now in practical use in America. But despite this omission 
the book contains the most complete and up-to-date discussion 
of modern types of electric lights at present available. 

Some very useful tables and diagrams for calculating 
iflumination are also given. An excellent feature of the book 
is that the original publications from which the items are taken 
are always stated. Altogether this will be a very useful book of 
reference to those interested in questions relating to illumination, 
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RONTGEN, KATHODE, AND POSITIVE BAYS. 
(Concluded from page 979.) 


In what follows we conclude our account of Prof. J. J. 
Thomson's lectures at the Royal Institution upon Röntgen, 
Kathode, and Positive Rays. 


Kathode rays, therefore, as Prof. Thomson stated in his fourth 
lecture, must carry a stream of negatively-electrified particles, 
moving at considerable velocity, as the amounts of their deflec- 
tions by magnetic and electric forces were relatively small. The 
nature of the kathode rays had, however, for a long time been 
almost a national question between the English school supporting 
this view, which had been suggested by Cromwell Varley, and 
more fully established by Crookes, and the German school, which 
regarded the kathode rays as wave phenomena. Helmholtz almost 
alone had inclined to the English view, and the controversy had 
become acute once more when Hertz observed that kathode rays 
travelled through thin sheets of metal. We must remember that 
we knew nothing of the penetrating radium rays in those days, 
while we were now ready to accept Campbell Swinton's latest 
observation that hydrogen and other gases penetrated into glass 
to greater depths than the thickness of the metallic foils of 
Hertz. When Philipp Lenard (then of Aachen, now in Kiel) 
showed at the Liverpool meeting of the British Association (1890), 
in his Paper on “ Kathode Rays and their Probable Connection 
with Róntgen Rays" that the rays would pass through the aluminium 
windows of his bulbs, the window thickness was only 0:01 mm. 
Some of Lenard's effects at Liverpool had been so feeble that Sir 
G. Stokes and the lecturer had in vain attempted to see them, and 
it was remarkable that Lenard had not first discovered the much 
more easily detected Röntgen rays. Prof. Thomson repeated 
Lenard's experiments, using bulbs with the much better vacua 
procurable with the aid of charcoal. A screen of willemite (zinc 
silicate) became phosphorescent, but only when within 2 mm. of the 
window—an exceedingly thin strip of aluminium backed, to give it 
sufficient strength, by a stouter perforated plate of Al—because the 


always the same. 


(= фти?) in spite of their sm 


v, these particles had great energy 
mass, but only a small momentum 
his best tubes, where the kathode ray speed might be 


Thanks to their high velocit 


=mv. In 


60,000 miles per second, worked with the usual current of 001 pil- 
liampere, the glass would be struck by n particles with the energy 
тй [д = imv?|9c = (since the current i carried by n particles of 

e was ne = 10 x 109 per second, or 18 x 107 per minute, equi 

to about 4 calories; aud as the spot struck with this energy "P 
small, the glass might be fused or burned through. In caleulsting 
the momentum mv we had to consider that the particles would re- 
bound, so that the change in momentum smounted to 


it; 
this worked out to 10-*per second, and as one atmosphere 
was equal to 10°, the momentum of the kathode stream was 00) 
equivalent to 0*0001 of a millionth of an atmosphere. by this 
Yet Crookes had apparently been able to propel a wheel by m 
stream. The experiment was shown. It was â little paddle wh : 
with a glass axle and mica paddles, running between ae 
on both sides, away from the kathode and returning when the cart у 
was reversed. But the kathode stream pressure could not р 
do this, and J. Stark (Göttingen) had recently shown E a 
apparatus was really a little radiometer, the vanes getting 
the kathode side. Stark suspended a mica disc horizon den 
let the kathode rays strike it under 45 deg. Momentum wo | 
the disc spin or twist; but no twist was observed; heating 
lower surface would only tilt it. inte ой 
Turning to applications of kathode rays, the lecturer ро wn, they 
that as the rays had neither inertia nor period of their л 1 fags 
were suitable for indicating alternating magnetic шо Es emp 
quency, With the discontinuous waves of ordinary radio” 5 
he had, however, not succeeded, because the impulses Mr ME 
but the method should answer for the continuous jen е phase 
Poulsen. Kathode rays could also be utilised for in P ds 
differences. The currents were sent through & . ike, 
vertical coil, placed near the bulb; if both phases W By receiving 
spot would describe a straight line ; if not, an ellipse. th : magnetit 
the kathode rays of radium, under the influence 0 Ka 
and an electrostatic field, on a photographic pi uniform velocity: 
(of Bonn) had proved that the rays were not all of 1 t was drawn oul 
if they were, the spot should remain a spot, but 1 
into а curve. me con. 
As regards the absorption of kathode rays by onm of 
fusion had arisen because two methods were 10 5 like a brash ol 
rays entering on one side of the metal would issue. wo meat 
light diffused by ground glass on the other 15 Я 
the whole of that diffused radiation we found eithrough а tube 
absorption; if we examined the issuing гау 5 the other side 
of the same dimensions as the origi tube 
another coefficient would result. This absorption 
Próf. Thomson discussed in the fifth lecture : the kathode Por 
tion, gave us an estimate of the collisions bet wer lations had been 
ticles and the material particles of air, ant 0 results were in {ш 


| made on the kinetic theory of gases. The 
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agreement for slow kathode particles of velocities of about 
600 miles per second, but for the more rapid particles the observed 
absorption was far too small, and we had to assume that a par- 
ticle was not stopped every time it hit, but passed through the 
gaseous molecule. Lenard had found the ratio absorption. 
density nearly constant (within range 2:1) for gases, starting 
from pressures of 1 mm., and for the heavy me Now the 
absorption should vary with the number of collisions, and equal 
volumes of gases contained at equal pressures the same numbers of 
molecules, whose densities varied as the atomic weights, hydrogen 
=1, oxygen «16. If we imagined that oxygen contained 16 systems 
for every 1 system in hydrogen, we could understand this relation 
between absorption, density and collision, and that gave us a com- 
mon basis for the constitution of the elements, and one of the most 
far-reaching deductions. But we had to be cautious. The absorp- 
tion diminished rapidly with the velocity of the kathode particles. 
For very swift rays of 60,000 miles per second A. Becker® had found 
the value of the ratio absorption/density = 1, 500, instead of 2, and 
for 8 rays Rutherford's value was about 5, so that rays of half the 
velocity produced only one-third of the absorption of slower rays. 
But the two experimenters determined the 9 in the two 
different ways explained, and the want of constancy in the ratio was 
so characteristic that it could be made the basis of a periodic table 
of atomio weights; Dewar had indeed fixed the place of argon by 
measuring its absorption of Röntgen rays. i 

Passing to the absorption effects of kathode rays, the more slowly 
moving particle produced the greater absorption and hence the 
greater luminosity. Very slow particles were evolved when a speck 
of lime or of barium oxide was placed on a kathode stirrup of plati- 
num (Wehnelt's arrangement) heated by a separate current. The 
bombardment by kathode rays made the different minerals of the 
dela Rue tubes of theInstitution phosphoresce, magnesium carbonate 
beautifully red, and Iceland spar orange, &c.; a badly balanced diso, 
to which various minerals were attached, oscillated under the bom- 
bardment. In some cases the phosphorescence persisted faintly 
after cutting off the rays, also, for instance, in a long flat spiral of 
glass tubing and bulbs containing rarefied oxygen. “ithe bombard- 
ment produced chemical changes in the substance. When in the 
mica cross experiment of Crookes the hinged cross was turned over 
so as to be out of the path of the rays, the previously shielded 
shadowed portion of the bulb shone out more brightly than the por- 
tions which had longer been exposed to the radiations; there was 
thus a kind of fatigue. The colourless alkali chlorides turned violet 
under kathode rays, as Elster and Geitel (Braunschweig) showed 
more than 10 years ago; lithium chloride was so sensitive that one 
could write on it with a deflected pencil of rays, and a specimen of 
sodium chloride had retained its violet tint for 10 years. This 
bluish rock salt occurred also in Salzburg at the junction of the 
sodium and potassium chlorides, and was more photo-electric than 
ordinary rock salt. The change might be due to the formation of 
a sub-chloride (or of reduced sodium); rock salt crystals heated in 
sodium vapour turned bluish. 

Then certain impure substances, especially calcium sulphate 
containing a little magnesium sulphate—a few specks of the latter 
would do, and it was not at all necessary carefully to precipitate 
the two sulphates together as а solid solution "— exhibited 
thermo-luminescence—that is, they would emit a brilliant green 
light and faint ерлеге if heated after the exposure, even 
if a long interval elapsed between the exposure and the heating 
of the substance. The salts were contained in a glass tube, 
which was sealed into the kathode bulb by means of sealing-wax 
and taken out for the subsequent heating. The explanation of the 
phenomena seemed to be that the radiation left the substance in an 
unstable chemical condition, and that the phosphorescence lasted 
during the period of return to the stable condition. In some cases 
the resulting compounds were sufficiently stable, so that external 
heating had to be applied to restore the original constitution. Some 
phenomena, like the reduction of copper oxide, were probably 
secondary heat phenomena, to which the lecturer also ascribed the 
already alluded to observation communicated by Campbell Swinton 
a few weeks ago to the Royal Society: Bulbs containing hydrogen 
or other gases were exposed to kathode rays for days and weeks ; 
little bubbles became visible in the glass walls, which, when pounded 
up, gave up hydrogen (always present in vacuum bulbs owing to 
traces of moisture) and also helium (in helium bulbs). The gases 
had penetrated into the glass to depths of 0'1 mm. and more. The 
kathode rays, Prof. Thomson thought, had melted the surface of the 
glass, which, when hot, was permeable to these gases, as was also 
silica, and the gases had entered through the lining of hot glass 
rather by diffusion than by a bullet bombardment. 

The lecturer finally turned, in his last lecture and in his evening 
discourse, in which he related the results of his experiments of the 
last 19 months, tothe Kanalstrahlen of E. Goldstein (Berlin, 1886), 
which he preferred to call Positive Rays. A long helium tube was 
divided about half way down by the kathode, & horizontal alu- 


Annal. der Physik, Vol. XVII., p. 881 ; Leithäuser, ibid., Vol. XVIII., 
p. 410. 


minium disc perforated with fine holes. The anode was in the 
upper portion at the side. In the upper portion the blue kathode 
rays were seen ; the kathode itself was covered with & ruddy glow, 
and streamers of ruddy light shot down through the holes of the 
kathode into the dark space below. The deflection of the kathode 
rays above by a magnet did not affect the red glow nor the canal 
rays, which themselves were not deflectible except by very strong 
electric and magnetic fields. In another arrangement, due to Mr. 
Everett, two tubes were connected in series, the lower containing as 
kathode an aluminium diso provided with a central hole to which a 
flange was attached; the red rays spread out as they left this flange. 
Kathode rays always gave a continuous spectrum, even when im- 
pinging on а plate covered with lithium chloride, which glowed with 
a bluish light. The positive rays (obtained by reversing the poles) 
made the same plate glow red, and the spectrum then, the lecturer 
explained, showed the lithium lines. Pure metals like sodium and 
potassium did not, under bombardment with positive rays, show any 
Na nor K lines; but their oxides did, and in the alloy of Na and K 
the never-absent oxide specks shone out brightly, emitting the well- 
known spectrum, while the metals remained dark. This was sug- 
gestive of the origin of the spectrum lines. 

The deflection of the positive rays had first been studied by 
Willy Wien (of Wiirzburg), who found that the deflection was in 
the opposite direction to that of the negative kathode rays, and that 
the mass of positive particles was comparable to the mass of the 
hydrogen atom. The lecturer's own apparatus is indicated in 
diagram Fig. 4. From the bulb A the rays pass through a long 
narrow channel, C—simply a hypodermic syringe—and between two 
electrode plates, outside which the magnetic poles are arranged, 
to the inner wall of bulb B, which is covered there on the inside 
with powdered Willemite (zinc silicate), which affords an excellent 
phosphorescent screen. Bulb A must be protected against the mag- 
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netic field, and the shields marked in the sketch represent an iron 
pot enclosing the bulb, and sheets of soft iron. The green phosphor- 
escent light spot in B was not really deflected, but rather drawn 
out to a band ; this band was painted on the outside of the bulb, 
and the pattern copied. 

The horizontal electrostatic field would deflect the positive 
particle in a distance x=eA/v?, the horizontal magnetic field to a 
distance у = еВ/о, when A and B were constants. The direct calcu- 
lation of B. involving & most accurate determination of the field, 
was very difficult, and the following indirect method had been applied. 
A wire carrying a current would be bent under the force of a mag- 
netic field ; if we measured the bending and allowed for the tension 
of the wire which could be balanced by weights, we knew, how the 
particle would be deflected in the field, and could make measure- 
ments by adjusting the wire current. Ifthe particle moving with & 
velocity v described a curve of radius p, then m /p Нео, or mvjep 
=H, and 1/о= He[mv. If, further, Т were the tension of the wire 
and i Ње carrent it carried, 1/p = Н:/Т. 

By this method Prof. Thomson obtained deflected bands some- 
what as indicated in Fig. 5, in which E marked the continuous 
band into which the phosphoresence patch changed in a powerful 
electrostatic field, M the band resulting in а magnetic field, and 
EM the band produced when both fields were excited simulta- 
neously. In the EM patch the value of e/m changed from the 
maximum 10! at the top down to zero at the bottom. The lateral 
boundaries of the patch were straight lines, showing that tbe corre- 
sponding particles on a straight line had the same velocity, which 
should be so; because if we formed in the firat-mentioned equation, 
the quotient y/z, we found / = vA /B =v. const. Now the maximum 
value for e/m in ару gas was always 10*—7.е., the value for the 
atom of hydrogen. To account for this Wien had assumed that we 
had in the upper portion of the band single particles, but lower down 
more and more complex aggregates which might sum up to chains 
of ten thousand molecules. We may perhaps mention in this con- 
nection that Emil Fischer, in his famous work on protein sub- 
stances, has not yet prepared any substance of a molecular weight 
exceeding 1,218. Prof. Thomson suggested another explanation. The 
positive particles ionise the air, and a particle may join a negative 
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airy particle, uniting with it to form a neutral bod which would 
no longer be acted upon by the field, and therefore follow a tangent 
to the curve it was describing. But if a negative particle were shot 
out by the impact it would be deflected in the opposite direction (to 
the positive particle), and this explained the faint tail of negatively 
charged particles (marked dotted in Fig. 5) which covld not be pro 

duced by kathode particles, as those rays could not have passed 
through the strong field. Thus the change of sign could be accounted 
for. 

These general considerations applied to air at fairly high pressure, 
about 1mm. In hydrogen the lateral boundary (left side of the EM) 
was curved. In helium the separation of the band went further, and 
there were two distinct EM bands, the diagram resembling а fan with 
overlapping leaves. The fecond band, to the left of the first in 
helium, was shorter than the first, and the maximum value of ejm 
for that second band was 0°5 x 10‘. At very low pressure—at which 
the tubes were frequently pierced, unless calcium or Wehnelt lime 
electrodes were used—tbe bands became still more separated, and 
resembled curved leaves attached by stalks to the original patch, 
and the two EM leaves always showed the two maximum values 
for /m- namely, 10! and half that. Now, it might be said that 
at sufficiently low pressure we had always the same gas in the tube, 
viz., hydrogen from the moisture, with whatever gases we started. 
But any occluded gas would be discharged from the electrodes and 
the walls at the lowest pressures when the tube was worked for a long 
time. When doing this we saw hydrogen and other spectrum lines, 
probably nitrogen, but no new lines of other substances appeared ; 
as we continued working, the phosphorescence increased and the 
patches coalesced again, as with higher gas pressure. Again 
another experiment bad been tried. The tube had been filled 
with helium, rarefied, and the last traces of gas been absorbed by 
charcoal, which did not take up much helium ; on working the tube 
we found again the common phenomena of tubes filled originally 
with air, hydrogen, or helium. This seemed to indicate that all 
gases when exposed to intense fields emitted the same units of 
positive electricity, as they all emitted the same unite of negative 
particles. 

These experiments also gave us the velocities of the particles, 
which ranged from 600 miles per second to two or three times that 
value, The motion was, therefore, rapid, and J. Stark (of Göttingen) 
had measured the Doppler effect in them. The results were in 
agreement with the electromagnetic deflections. But the problems 
were not cleared up yet. Working temporarily in Cambridge, 
F. Hull (of Dartmouth College, U.S.) had confirmed the Doppler 
effect for hydrogen, but had failed in the case of helium, although 
he could measure velocity differences of 60 metres per second. 

According to Rutherford, the ratio e/ had for the positive X-rays 
of radium and polonium the value 0°5 x 104, as in the second patch. 
But the к had peculiar properties of their own. In the case of 
Röntgen and kathode rays the effect of absorption on phosphor- 
escence and conductivity of the air showed at once. But with the 
a particles the screen had to be placed about 4cm. off the source 
of radiation before any diminution in the intensity was observed; 
there was, in fact, at. small distance first an increase in the in- 
tensity, and the curves were peculiarly bent. Owing to this strange 
maximum range, studied by W. H. Bragg (of Adelaide),* the early 
observers had obtained discordant results when spreading compara- 
tively large patches of polonium on a disc and placing the receiving 
disc screen at an accidental distance; Bragg used very narrow 
pencils of rays. There was, however, not any irregular diminution 
in the velocity of the a particles at greater distance corresponding to 
the irregular absorption. But although a particles, after losing 
more than half of their velocity, were still much more rapid than 
any positive rays we could produce in vacuum tubes, their power 
to call forth phosphorescence and ionisation ceased when their velo- 
city had decreased by 40 per cent. This might be accounted for on 
two lines. Firstly, we might assume that the a particle when 
travelling at a low velocity might not be able to get away from a 
negatively charged particle it met, so that the two would together 
circulate in a neutral system, just as a slowly moving comet would 
be caught by the tun and become part of the solar system. Or, 
secondly, phosphorescence and ionisation might be cumulative 
collision effects; a few scattered a particles might not be able 
to produce the effects which we observed in the streams of many 
particles in the vacuum tubes, though each of the latter particles 
would be weaker. ў 

Finally Professor Thomson referred to the electrification given out 
by salts when heated, as studied by Beattie, Garrett, and Willows 
in the Cavendish laboratory}. A porcelain tube was heated locall 
by placing some kryptol in the tube and sending a current throug 
the kryptol. As hot porcelain itself emitted electrified rays, it was 
sheathed with the less active mica, and the salt placed on the mica, 
the electroscope disc being above the salt. The phosphates, espe- 
cially of Al, Fe, Hg, all gave out, at red glow, in various atmos- 
pheres: air at different pressures, hydrogen, carbon dioxide, always 
J)) ee ee ee ee 


* Phys. Soc., London, Feb. 22, 1907 ; Phil. Mag., Vol. XII 
t Cambridge Phil. Soc. Proc. 1907, p. 105, Ed MENOS 
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positive electrification, the rates of emission falling off slowly, while 
most of the other salts, and especially the oxides, emitted a negative 
electrification. Ifthe emission from the aluminium phosphate was 
electro-positive, then the phosphate itself would be negative, and it 
wag characteristic that rubbing produced this same negative (or, 
with the oxides, positive) electrification, as we should expect, because 
rubbing removed the surface layer of positive electricity. This was 
а most promising field of research, but our knowledge of positive 
rays was very meagre. 


THE FIXATION OF THE NITROGEN OF THE AIR 
AND APPLICATION OF THE PRODUOTS OBTAINED. 


BY DR. G, ERLWEIN. 


The author stated that his information was based upon 16 years’ 
work upon this particular problem for Messrs. Siemens & Halske, 
of Berlin. " 

Dealing with the historical side of the subject and passing over 
the early observations of Cavendish and Priestley, made towards the 
end of the 18th century, he stated that the first experimenta of 
technical importance were made by Werner von Siemens and A. W. 
von Hoffmann in the year 1889. These experiments proved that 
it was possible to produce nitrogen compounds by aid of the elec. 
trical spark discharge through air, and Werner von Siemens recog- 
nised that the method would become of importance for increasing 
the food supplies of the world. Owing to the fact that the engi- 
neering side of the high-tension spark discharge was not well 
developed, these laboratory experiments of Werner von Siemens, 
and later ones carried out by Dr. O. Frölich, relating to the electrical 
production of ammonium nitrate (German patent No. 85,103 of 
1894), did not lead to any practical result. 

The chemical experiments of Crookes and Rayleigh followed. 
These investigators were the first to point out that as the reaction 
between nitrogen and oxygen was an endothermic one, large 
amounts of heat energy must be supplied in order to keep the pro- 
cess in operation. Electricity was therefore required not only to 
start but to maintain the combustion process which resulted in the 
production of nitric oxide gas from the oxygen and nitrogen of the air. 

Bradley and Lovejoy applied this method upon an indus 
scale in America at Niagara Falls, and for a time the attempt 
seemed successful, but the works were finally closed down owing to 
the large relative cost of electrical energy, in the form of high- 
tension spark discharges, and also to the fact that the solation of 
nitric acid finally obtained was too weak to render the manufacture 
profitable. . f — 

Other processes of a similar character, in which the electric spar 
or flame-arc was employed to bring about the direct combination of 
the oxygen and nitrogen of the air, were developed hy Birkeland, in 
Norway, Kowalsky, in Freiburg, by Pauling and by three ae 
manufacturing companies, including the well-known Badischen 
Anilin und Soda Fabrik, of Ludwigshafen. Of these processes, 
that of Birkeland has proved most successful, and the results 
obtained with a 2,000 н.р. plant in Norway having proved remunera- 


tive, a large nitric acid and calcium nitrate factory worked on this 


principle is now in course of erection at a locality where exception - 
ally cheap water-power is available for the manufacture. | 
''he author also referred to the laboratory researches of von pi 
Muthmann, Hofer, Nernst, Guye and Brode relating to the phys! : 
and chemical contents controlling the union of oxygen and nitroge 
in the electric arc. . lant at 
Short illustrated descriptions of the Bradley & Lovejoyt P qe 
Niagara Falls, of the Siemens & Halske apparatus, and 0 M 
Birkeland$ plant at Notodden, in Norway, were then given. 
the works of the Atmospheric Products Co., at паа 101 
Bradley & Lovejoy installed 10 kw. units of their вррага i s 
through the high-tension spark-discharge cylinders, 12 cubo d 
of dry air was passed per hour. At Notodden the units w н 
500 H.P., and at 5,000 volts the disc-shaped arc in the interior 0 
furnace attained a diameter of 1 metre. thor stated 
. Discussing the chemistry of these processes the au 115 2 per 
that the air passing from the apparatus contained паш S is 
cent. of nitric oxide (NO), and that in contact with A i ni 
was transformed into nitrogen dioxide. According 0000 aj per 
yield of NO depends upon the temperature, and at 8, x, dioxide 
cent. production is the maximum possible. The pus iem 52199 
brought into contact with water yields nitric acid and ni 
according to the following equation— 
| 3NO,+H,0 =2HNO;+ NO. "T `4 ) 
(nitrogen dioxide+ water yield nitric acid--nitric 0X! E 
QUT techniecher 


deli үз erman Elektro | 
Abstract of a lecture delivered before the German Elektro 
Verein, April 24, 1906, and published in the Elektrotechnische Zetschri 
of January 10th and 17th. 
t See The Electrician, Vol. XLIX., p. 684. 
.. t See The Electrician, Vol. LIV., p. 54. 
$ See The Electrician, Vol, LVI., p. 666, and Vo 


* 


L LVIL, pp. 494 and 504: 


THE ELECTRICIAN, APRIL 19, 1907. 


1019 


The yield per kilowatt-hour varies in these processes from 40 to 


88 grammes of HNO,, this is equivalent to from 820 kg. to 700 kg. of 
HNO, per kilowatt year of 8,000 hours. 

Expressed as nitrogen, this represents from 6'4 kw. to 14:0 kw. 
years per ton of nitrogen won from the air, while only 8 per cent. of 
the electrical energy is actually utilised in this recovery, and 97 per 
cent. is wasted in useless work. 

The further disadvantages of the spark and arc processes for ob- 
taining nitrogen from the air are that as regards the production of 
pure nitric acid, they will have to compete with the older chemical 
process, and that a sharp drop in price is certain to occur. Also as 
regards the production of calcium nitrate and its use as a manure, 
they will have to compete with Chile saltpetre (sodium nitrate). 

Turning now to & second group of methods for fixing the nitrogen 
of the air, the author first referred briefly to the work of Wöhler 
and Deville upon the formation of nitrides of silicium and boron, 
and upon the decomposition of these nitrides with production of 
ammonia when treated with steam. Attempts to found a practical 
process for productior of ammonia from the air upon this reaction 
were made by Marguerite, Sourdeval, Mond and Solvay, and 
by Siemens and Halske, but none of these have led to a permanent 
installation of plant for carrying out this method. The most recent 
attempts were made by the Frankfort Gold und Silber Scheide 
Anstalt, the plant at an old aluminium works at Trotha being 
employed for this purpose, and a method patented by Mehner for 
cyanide and ammonia manufacture being used. This trial, how- 
ever, led to no practical success. | 

The third group of methods dealt with by the author were, in his 
opinion, the most promising and important. These processes were 
based upon the fact, firs& observed by Prof. Frank ard Dr. Caro, 
that calcium carbide and the other carbides of the alkaline earths 
were able to take up nitrogen from the air at a certain temperature 
and to form cyanide or cyanamide compounds. 

The first attempts to employ this method for the manufacture of 
prussiate of potash were made by Frank at Hamburg, and during 
this work he discovered that when using barium carbide both 
cyanide and cyanamide were formed, but that on treating the pro- 
duct with soda the whole of the nitrogen was yielded as sodium 
cyanide. The chemical reactions which cover these changes show 
that the formation of cyanide is due simply to an absorption of one 
molecule of nitrogen by the carbide, but that when cyanamide is 
formed one atom of carbon separates from the product and is again 
absorbed into the molecule when the cyanamide is fused with 


sodium carbonate. 
BaC,+ №, = Ba(CN),. 
BaC, + N,=BaCN,4+C. 


The patents for the process at this stage were sold by Prof. Frank to 
Messrs. Siemens & Halke, of Berlin, and during the further trials of 
the process at Frankfort, it was discovered that when calcium 
carbide was employed as absorption medium, calcium cyanamide 
(CaCN,) alone was formed. 

When fused with sodium carbonate, however, this compound 
yielded all its nitrogen in the form of sodium cyanide, and, there- 
fore, for this manufacture it was as efficient as the more costly 
barium carbide. Further experiments with the calcium compound 


proved that it could be used directly on the soil as a manure, or for 


the production of ammonia by treatment with superheated steam. 

The attention of the chemists working upon this product for 
Messrs. Siemens & Halske was, however, directed chiefly towards 
its application as a manure, and since at this time calcium carbide 
was costly to buy in the open market a modification was introduced 
by Erlwein in the original process, as patented by Frank, and lime 
and coke were employed in the furnace in place of calcium carbide 
for absorption of the atmospheric nitrogen. The reaction in this 
case was the same, but the lime and coke first combined to yield 
calcium carbide before the nitrification stage was entered upon. 

The process was carried out jn furnaces measuring 6 metres in 
length by 8 metres in height and breadth, built up after the manner 
of the Acheson carborundum furnaces, with a pigeon-holed inner 
wall for the &dmission of the nitrogen gas to the glowing mass of 
lime and coke. The current was carried through the centre of the 
mass by a thin rod of carbon, which served as conductor until the 
surrounding materials were at a red heat and themselves commenced 
to conduct the current. | 

The fall which has occurred, however, in the market value of 
calcium carbide has rendered it unnecessary to make use of this 
modified process, and at the calcium cyanamide works now operating 
calcium carbide is purchased from neighbouring works on favour- 
able terms as raw material for the new manufacture. The first of 
these caleium cyanamide works was erécted a& Piano d'Orta, in 
Italy, by the Societa Italiana per la fabricazione di prodotti azotati. 


This works was originally planned for an output of 4,000 tons per 


year, but, according to the author, it has been working successfully 


‘since its inauguration in December, 1905, and an extension of its 


producing capacity to 20,000 tons of Kalkstickstoff per annum is 
now on view. 


Works for the manufacture of “ Kalkstickstoff’ are now either 
building or projécted at Sebenico, in Dalmatia; at Briancon, in 
France ; at Martigny, in Switzerland; and at unnamed localities in 
Germany, Norway and America; in each case the choice of locality 
being determined by a cheap supply of the raw material (calcium 
carbide) and cheaply developed water-power. The companies pro- 
moting the new undertakings are financed by the “ Societa Generale 
per la Cianamide" of Rome, and the co-operation of the leading 
carbide companies is sought in the introduction of this new manu- 
facture 

The plant required for the manufacture of calcium cyanamide 
consists of apparatus for obtaining pure nitrogen from the air, and 
of the furnaces or retorts in which this nitrogen is brough into con- 
tact with the heated calcium carbide. The power is always used in 
the form of electric energy. The nitrogen can be obtained either 
by passing air over heated copper or by fractional distillation of 
liquid air produced by the Linde apparatus. The absorption of 
nitrogen by the carbide is accom pania. by а considerable evolution 
of heat, as the chemical reaction is an exothermic one. After the 
absorption is complete the cyanamide is withdrawn from the retort, 
and is allowed to cool in a vessel from which the air is excluded. 
When cold it is роп {о а coarse powder and is sold in bags or kegs 
as Kalkstickstoff. The price at which the product can be retailed 
depends upon the cost of the two raw materials - pure nitrogen and 
calcium carbide—and these in their turn depend upon the cost of 
water power in the locality where the works is situated. The car- 
bide works, which pay from £2 to £2 10s per eleotrieal-horee power 
year, and have command of supplies of lime and coke at the normal 
prices, can produce the new compound at a cost which will enable 
its manufacturers to compete with the other artificial manures— 
sodium nitrate and ammonium sulphate--even when the price of 
these has been considerably reduced. With power at 1d. per kilowatt- 
hour the cost of producing nitrogen by the Linde 96nd may be 
taken as 4d. per cubic metre. As regards calcium carbide, a well - 
managed works can now produce two tons of carbide per kilowatt- 
year, and this weight of carbide will absorb 500 kg. of nitrogen. The 
power required to obtain one ton of nitrogen in the form of calcium 
cyanamide is "therefore about 2 kilowatt-years. 

The author, therefore, considera this method of fixing nitrogen as 
far more promising than the electric spark and flame arc methods 
of burning the nitrogen of the air to nitric oxide, since in the case 
of these methods a minimum expenditure of 6:4 kw. years is neces- 
sary to yield 1 ton of combined nitrogen. This opinion must, of 
course, be accepted in the ght of the fact that Dr. Erlwein and 
Messrs. Siemens & Halske dre financially interested in the patents 
covering the production of this new product. 

The remainder of Dr. Erlwein's lecture dealt with the physical 
and chemical properties of calcium cyanamide, and with its use as 
the starting point of several subsidiary manufactures. The most 
interesting and important of these is that of its use for the produc- 
tion of sodium cyanide, and а works for operation of this process 
is now being erected in the neighbourhood of Berlin. | 


IMPROVED SANDING APPARATUS FOR TRAMCARS. 


The Annual Report of Mr. C. W. Mallins on the Liverpool 
Corporation Tramways contains a description of a new device he 
has designed for sanding rails. The chief features of the apparatus 
consist in the use of an auxiliary hopper to contain sand, and of a 
system of levers and rods, by means of which a driver may, at will, 
cause a more copious supply of sand to fall on the rails than an 
ordinary sand-box yields. The auxiliary hopper is fixed so that its 
delivery tube shall be within a few inches of the rim of the wheel, 
the tube of the ordinary sanding supply being fixed a little further 
from the wheel. The two supplies of sand are controlled by one 
small foot lever. The auxiliary sand supply to the rear wheels of 
the car can also be brought into play without the driver having to 
leave his platform, in the event of a car from any cause beginning 
to move backwards when ascending a hill. | 

Under ordinary conditions the driver, on depressing the sand 
punch when in the position shown in the drawin and marked С, 
causes the vertical lever E to oscillate about its f crum T through 
the intermediary levers (or ordinary hopper rigging), bringing into 
operation the ordinary sanding device marked Al. On an emer- 
gency arising necessitating а sudden stop, the driver kicks out the 
clutch G, which limits the downward movement of the sand 
punch C, and by this means is enabled to still further depress 
the sand punch, and by the increased thrust bring: into operanon 
the secondary or Шау hopper А2, allowing a copious suppiy 
of sand to fall on the rails and making it practically impossible to 
skid the wheels. ( | | i 

In the event of a car on a greasy rail commencing to run back- 
wards down hill, the driver, by the simple operation of kicking the 


sand punch round to the position ‘shown by the dotted outline D, 


F 
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and then depressing it, puts tension on the flexible steel wire rope 
H, which is connected with the vertical lever J under the rear 
platform. This motion is then transmitted through the hopper 
rigging to the rear hoppers Bl and B2, throwing a flood of 
sand on the track in front of the wheels in the direction in which 
the car is then travelling. It will be noted that owing to the 
reversal of the movement of the vertical lever E the pin connecting 
the lower end of the lever with the rigging merely runs idle in the 
slot L, and consequently the hopper rigging and hoppers Al and А2 


Se at 


atten 
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On the Auto-Mixte stand are two touring vehicles and a chassis, 
This system is petrol-electric with the addition of a small battery of 
accumulators. The dynamo can be used as a motor, but the celk 
are little more than buffers. They can assist the engine for short 
periods during hill climbing. 

Several electric landaulettes, fitted with the " Vedrine ” system of 
control, are exhibited by the Electric Vehicle Development Co, 


At all recent motor vehicle exhibitions the stand occupied by 
Messrs. S. Smith & Son, of 9, Strand, has been a centre of attrae- 
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remain at rest. In a test made on a greasy rail a car, when travel - 
ing at 12 miles per hour, was stopped in 3 yds. by using sand from 


the auxiliary supply, whereas by the ordinary supply the car could 


only be stopped in 15 yds. to 20yds. Fifty of the cars at Liverpool 
are being fitted with the new sanding arrangement as an experiment. 


CORDINGLEY'8 MOTQR SHOW.-—I. 


A number of petrol-electric vehicles are being exhibited at this 
show which were not in evidence at the recent Olympia Commercial 
Motor Exhibition (sce our issue of March 15, 1907). These include 
a standard passenger bus equipped with the Hart-Durtnall tbree- 
phase system. The vehicle shown was driven up to London from 


sumption, according to Mr. Durtnall, averaged 63 miles to the 
gallon. The arrangement of the electrical equipment was described 
fully in a Paper read before the Society of Motor Engineers, de- 
tailed reference to which was made in our issue of February 1, 1907. 
A view of this omnibus is shown in Fig. 1 


грәт г 


Tue Hanr-DunrNarr 3-rvrasE PETnOL-EII CTRIC OMNIBUS, 


l'he Mercedes- Mixte vehicles shown include a single-dec] 


Luton, via Dunstable, a distance of 40 miles, and the petrol con- Тнв "Grack" Erec- 


tion, as this firm have usu:lly something new and useful to show in 
the form of speed indicators, communicators, clocks, watches, ke. 


Connections or Perrect” Durus бри 


TRIC Новм. INDICATOR AND COXMUNICATOR. 


The Cordingley Showis no exception to this rule. Amongst Messrs. 
S. Smith & Son’s exhibits at Islington are the latest form of 
Grack electric horn (shown in one ofthe accompanying illustrations), 
the “ Perfect " duplex or double-speed indicators 
and the latest form of All-English” communica- 
tors which this firm puts on the market, The facil 
ity of using this instrument is that, on penne? 
button opposite the desired instruetion a bell rings 
and alight appears onthe corresponding direction 
in front of the driver. The connections for the 
duplex speed indicator are shown in ibo име, 
ing illustration. One of the indicators is placed 
on the dashboard in front of the car and the 
second instrument is in the interior, The " 
comprises a speed indicator, odometer, eir 
day watch and push box for driver derge 
cator on the carriage, and a combined T. 
indicator, eight-day watch and driver's - 
municator on the dashboard. A large num 
of other instruments and incidentals for motor 
vehicles are shown on this firm's stand. 


The Electric & Ordnanee Accessories е 
а range of propeller fans for motor vehic — 
cure overheated cylinders and anes — 
there are also a number of portable ee A 
drills, the midget “ Slick” and “ Runthru type 
being excellent examples. x 

Petrol motor lawn mowers with magneto m 
tion attachments are shown by Messrs. A 
somes, Sims & Jefferies, of Ipswich, -— 
gallery devoted to airships and Lee pte ari "t 
Joseph Levi, agents for M. Jules 7 . * 
Paris, exhibit a new barograph She P nis 
statoscope, both well-designed and accurately calibrate ume! 


) omnibus ; stering 
' ring iun T la ‹ à . r re 
а е vehicle with Limousine body, and а broughain fitted with | for recording extreme heights in ballooning and р) 
acctuntuators and special pattern motor wheels. This has been | a‘ mospheric effects in high altitudes. issue. 


driven to Brighton on one charge. 


kat . 1 next 
Further reference to the exhibits will be made in our 
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EFFICIENCY OF REVERSIBLE BOOSTERS. 
TO THE EDITOR OF THE ELECTRICIAN, 


SIR: I have read with considerable interest the articlo ap- 
pearing in your issue of March 29, 1907, upon the ** Economy 
of the Reversible Booster.” 

This article is directed to show that the advantages to be 
gained from the use of a battery of accumulators in conjunc- 
tion with a reversible booster are justified by the cost at which 
they are obtained. 

You are doubtless aware that in March of last year I read a 
Paper before the Manchester Section of the Institution of 
Electrical Engineers with the object of proving that the ad- 
vantages to be derived from the use of batteries were not 
justified by the cost at which they were obtained, and this 
was the first and (so far as I am aware) the only attempt to 
treat the subject from the question of the economical con- 
siderations involved. І can only assume that your article is 
intended to supplement the very definite results given in the 
Paper above referred to. 

I am indeed more than gratified that at last some attempt 
should be made by the manufacturers of batteries to establish 
a claim for their manufactures based upon a careful inquiry 
and upon results which can bear investigation, and I should 
be equally gratified if they could show that the conclusions 
at which I arrived were erroneous, as not being interested in 
the manufacture or sale of accumulators myself, I simply view 
the matter from the point of view of the desirability of 
arriving ac an impartial judgment. 

Unfortunately, however, the results of the tests given in 
your article are of little or no value for the following reasons :— 

In the first place, the difference in coal consumption in the 
two cases, that is to say when the battery was in use and 
when it was not in use, may be quite misleading, as the quality 
of the coal may have varied during the periods under com- 
parison. This I clearly showed in my Paper, and to obviate 
this possible defect, I compared the two methods of work- 
ing from the point of view of the steam consumption per 
kilowatt hour. Whilst the coal in my tests showed a 
difference in favour of the battery of something like 25 per 
cent, the difference in the steam consumption amounted 
only to something like 3 per cent., being due to the fact that 
many of the units generated with the battery were lost in the 
auxiliary appliances in connection with their use. In the 

second place, the comparisons, to my mind, are misleading, for 
the reasons that the outputs and the load factors for the periods 
under comparison vary very considerably. For the year ending 
June, 1905, the number of units sold were 1,842,383, and the 
load factor 18:13 per cent , whilst for 1906, which included the 


battery working, the units sold were 2,533,197 and the load 


factor 19:41 per cent. It is, therefore, evident that the con- 
ditions of working were dissimilar during the periods under 
comparison, and the comparison therefore is rendered nugatory. 
Again, in arriving at the capital charges involved by the pro- 
vision of the battery system you should have included the 
eost of the buildings to accommodate the batteries and the 
switchgear and the connoctions, and in calculating the total 
charges duo to the installation of the battery you should pro- 
vide for depreciation on the capital cost of the buildings, 
boosters and battery, which you certainly do not appear to 
have done. 

The subject is one of considerable importance and deserves 
very serious aud careful investigation. Up to the present the 
advantages claimed for the battery have been so loudly pro- 
claimed that in one instance batteries were even recommended 
for use in a high tension alternating distributing system for 
railway working. Such extraordinary advocacy can hardly 
ultimately benefit the manufacturers of accumulators them- 
selves, and as incomplete as the details which you give are, 
they are welcome as showing an earnest desire on the part of 
manufacturers to justify the installation of storage batteries.— 
Yours, &c , J. К. SALTER, 

Atherton, Lanes., April 3. 

[We think it is scarcely fair criticism to say that results of 
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NEW TYPE OF SWITCH. 


We have received from Messrs. Dorman & Smith a sample of 
their new “ Slipper" switch, which they are just placing on the 
market. It is designed on novel lines, and differs considera ly from 
the tumbler ” switch, with fluted dome, which is so largely used 
at present in connection with electrical installations. d 

The “ Slipper switch, as will be seen from our illustration, is of 
rectangular form. It is simple in design, and is fitted with а brass 
cover. The moving parts are all attached to this cover, and come 
away with it when removed for wiring up, leaving only the ter. 


minals attached to the base. The cover cannot be taken off with- 
out the use of a screwdriver, which is a distinct advantage in cases 
where the switch is installed in situations accessible to the public, 

Whilst we consider that the appearance of the switch will cause 
it to be less popular than the usual circular form, still there are 
many cases in which it will be found useful. 


PARLIAMENTARY INTELLIGENCE. 


— 


THE RADIO-TELEGRAPHIC CONVENTION. 


At Tuesday's sitting of the Select Committee of the House of Commons 
on the Wireless Telegraph Convention of 1906, 

Lieut. LORING, R.N., officer in charge of Admiralty wireless telegraph 
shore stations in the South of England, and one of the delegates at the 
1906 Conference at Berlin, was a witness, and said if a powerful com. 
bination were worked in competition with the Marconi Co. he would 
expect ill effects to arise owing to the increase of the range of stations. 
This increase in the range was due to uncontrolled working, which led 
to more power being used to get messages through over a given distance, 
and to scientific progress, which led to more efficient application of such 
power as might be available. If general regulation was in existence 
complications in the Channel might be avoided. The Marconi organiga- 
tion was efficient for its own purpose, but it extended only to its own 
boundaries, and the company would have difficulty in overcoming the 
interference of organisations outside its own. He thought a British 
monopoly of wireless telegraphy throughout the world by means of the 
organisation of the Marconi Co. would be an impossibility, and was open 
to many objections even if possible. From a technical and practical 
point of view an international agreement was desirable, if not imperative, 
and the present moment was particularly favourable for it. At the present 
moment by far the greater part of the ocean wireless traffic with the 
United Kingdom and the North of Europe was in the hand of the asso- 
ciated wireless telegraph companies, which were controlled by the present 
British Marconi Co., and this was owing to the fact that at present none 
but Marconi stations had been licensed on the south coast of England 
and Ireland, but it was almost certain tbat the Marconi Co. would not 
improve on their present position of comparative monopoly under the 
conditions of non-intercommunication which they proposed, and it would 
be better for this country, which was the country chiefly concerned in 
wireless telegraphy, to join the international arrangement before other 
organisations became sufliciently improved to complicate the situation. 
Had there been no question of the Convention the restrictions imposed by 
the Marconi Co. would have been sufficient to compel their customers to 
adopt steps for the erection of stations and the equipment of ships which 
would not be under the ban of non-intercommunication. 
was probable that we should presently be desirous to license other stations 
on the south const and to encourage other systems, There was little 


interfere with each other under the terms which would be imposed 

It was ships belonging to different nationalities 
which could not be regulated without an international agreement. His 
experience with wireless telegraphy at sea did not allow him to conceal 
from himself the difficulties which would be experienced in international 
working at the outset, but these could be overcome by experience and 
organisation. His experience was on a scale far Jarger than any com- 
mercial organisation was likely to have to contend with. It was not 
uncommon for them to have to deal with 30 or 40 ships all desirous of 
communicating and all within range of one another, and they found they 
could work efficiently under such conditions, and naval experience jus- 
tified the conclusion that, with experience and better organisation, the 
control of communication between three or four fleets of ships and a 


shore station was practicable, despite the complications introduced by 
the difference of nationality amongst the operators. The effect of the 
Convention on naval shore stations could not be otherwise than 
beneficial, as they would retain the freedom of action they already pos. 
sessed, and would have, in addition, the fall use of a large range of wave. 
lengths which were to be denied to commerce, In his opinion the Сор. 
vention would also be beneficial to the Marconi Co., who possesed prae- 
tically all the stations in this country at which any considerable traffig 
was dealt with. 

Asked by tbe CHAIRMAN whether he thought the ratification of 
the Convention would lead to an increase in the number of Marconi 
stations, WirNxss said he considered the present shore Stations 
ample to cope with the traffic. At Brow Head and the Lizard there 
were & very considerable proportion of real telegrams, but at most ol 
the other stations the work was chiefly unnecessary, and consisted of 
conversation between operators, routine signals and repetitions, If 
there was too much traffic for a station in any particular locality he 
saw no reason why an extra station, under proper supervision, should 
not be erected, which would not interfere with the existing stations, 
more particularly if the exemption clauses in the Protocol were taken 
advantage of. He thought the Convention would be beneficial to the 
existing commercial stations, as it would retain the larger proportion 
of the wireless telegraph traffic for our own coast. The rejection of 
the Convention would have the opposite effect, and our great shipping 
interests and the Marconi Co. also would be direot losers, There were 
very few large power stations. There were three which sent out 
messages at fixed times—Poldhu, Nauen, in Germany, anda French station 
which was, he thought, at the Eiffel Tower. The Convention took no 
special note of such stations, but when wireless telegraphy had become 
the subject of an international agreement an arrangement as to wave- 
lengths and hours of working could be come to. Poldhu, Nauen and the 
recently-destroyed Machrihanish station had agreed upon & range ol 
1,000 miles. If Nauen used a different wave-length from Poldhu no in- 
terference would take place. The effect of the Convention on the Mar. 
coni Co. depended entirely on the spirit in which the company accepted 
the situation. From the company’s point of view nothing could бею 
satisfactory as a monopoly. Supposing they accepted the Convention 
with a bona-fide intention of forwarding its work, the introduc- 
tion of strange elements—that is, other operators—into their well. 
organised system might cause a certain amount of trouble and confusion 
and an increase in the difficulties of working. All who had a prac- 
tical knowledge of wireless telegraphy must admit that the efficiency 
of a system depended on the intelligence and efficiency of the opers- 
tors. The company had taught their operators that skill and 
discipline were objects of self-interest, and the efficiency of the 
operator was secured by the penalties fixed by the terms of z 
licence. But they found in the Navy that a well-trained operator p 
no great difficulty in falling directly into an organisation vith E 
working of which he was not actually practised himself. There woal 
also be an increase in the traffic, because there would be no oera 
adding to the number of stations if those in existence could cope wi 
the work, as witness thought they could ; but there would be a decrease 
in the interference throughout the whole range covered by thc Соте: 
tion. If the Convention were ratified this would afford n» goo denis 
for the removal of the apparatus of the Marconi Co. from foreign oro 150 
ships. If Great Britain stood out of the Convention the situation in 
Channel would be detrimental to the Marconi Co., who вея ele 
ably lose the whole of their foreign chips, and he believed abou 110 1р 
fitted with their apparatus which plied in British waters a dpa 
flags. Stations would be erected on the French and other dre Ti ths 
should probably license other stations, which would compe T qe 
Marconi stations, as shipowners could hardly be compelled to a А 
particular system ог to communicate only with the British ont 1 
wireless war, resulting in wireless chaos, could be the only m Sur 
asituation. The company would have everything to lose P Channa 
to gain, and even the position they now occupied in the nie 
would be a source of weakness to them, because gr ui ni 
would fall off through the increasing competition. | Es M ust 
of opinion that there were other systems which were, € ЈА mse 
as good as the Marconi Co.’s, and those interested in these ot а du 
were anxious to form an organisation which would give equally g О Соп 
compared with those obtained by the Marconi Co. Buppor ng situation 
tion were ratified and the company were to remain hostile, hip lisen 
was in our own hands as regards the shore stations and the 8 ips we 
by us. The chief sufferera would be the operators of the seein iin 
would lose their licence, under article 7 of the Convenor ШШ шш 
endorsed the opinions expressed by previous witnesses pm M nar ibe 
should belocated outside each other's range of action, &n 1 being 
Marconi stations were about 100 miles apart, theic тиш AIL shore 
70 miles, with the exception of Brow Head and the Lizard. 1 oron i 
stations should, he thought, be placed as far apart as P prove nting 
working with different wave-lengths, not for the purpose ~ bre radi 
interference between the shore stations, but to keep e uin a chine of 
of action as regards ships as distinct as possible. 10 e t make inter 
two ships using the same wave-length getting во close : 
ference uvavoidable. | lengths 

Mr. GWYN (a member of the Committee): Are long wave ee 
being used for commercial purposes ł—Yes, Brow 
3,000 metres. | ; ir advan- 

Is it possible that two competing systems might find таган 
tage to come to an understanding without accepting mber of nations 
tion 7—It is conceivable, but where you have a large КЫ arrangement, 
and countries to deal with it is difficult to imagine a mu the Convention 
and if it were done it would come to the same thing as 
an international agreement, 
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Mr. LEE (а member of the Committee): You have stated that shore 

stations should be placed as far as possible apart. Why ?—If you have 
stations on the same wave-length they should bs their range apart and, 
to prevent interference between ships and in the working of two such 
stations, they should preferably be double their range apart. 
. With regard to the naval stations at Gibraltar, Malta and Hong Kong, 
if these were made exempted stations the Navy would have to provide a 
second station which could be a communicating station. Previous wit- 
nesses have said that two stations might be set up at those places without 
risk of interference, That does not seem to tally with what you say i— 
If you ask me, as a technical expert, would I undertake to put up two 
stations at Gibraltar, I should say Tes; but they could not work at the 
same time if they were both on short wave-length. A long distance and 
a short distance station might work at the same time. 

Mr. SYDNEY BUXTON (Postmaster-General and a member of the 
Committee): Under the Convention the Navy would have full power to 
decide whether they would make an intercommunicating station? 
There would be four courses open to us. Firstly, we need not aihere at 
all as regards Gibraltar; secondly, we can adhere and not open the 
station to commercial work, which would merely involve the carrying out 
of articles 8 and 9 of the Convention, and Gibraltar would thus secure 
the benefit of the non-intercommunicating provision; the third course 
would be to adhere and open the existing station for commercial work ; 
and fourthly, we might adhere and open the existing naval station for 
commercial purposes but exempt it from the obligation of intercommuni- 
tion. In this case it would be necessary, under the Convention, to open 
another station at Gibraltar. I cannot say which course the Admiralty 
propose to adopt. 

_ You are of opinion that the present stations in the Channel are suffi- 
cient to cope with the existing traffic ?—If the Marconi Co. come in and 
we all make an effort, there would be no necessity to erect any more 
stations in the Channel, but if they stood out we should have to erect 
other st&'ions. 

Would that be a disadvantage from the Naval point of view ?—From 
every point of view it is advantageous to have as few stations as possible. 

Mr. LEE : Will the Convention prevent France putting up stations on 
her coast to encourage a company which has its origin in France ?—No. 

Therefore, the advantage of our having the stations would not neces- 
sarily be maintained ?—Yes; I do not see why the Convention should 
alter our geographical situation. The French companies would not work 
stations unless they were likely to pay. 

Is there any reason why they should not pay ?—Only because most of 
the ships’ signals reach our coast before reaching the French coast, and 
most of the ships want to communicate with Lloyd's, 

Mr. BUXTON: The Marconi Co. have agreed to intercommunication 
as regards certain Dutch stations ?—Yes. 

This concluded Lieut, Loring’s examination. 


Mr. G. W. JOHNSON, C.M.G.. the next witness, said he was a principal 
clerk in the Colonial Office. All the Colonial Governments had passed 
laws giving the Goverments complete control over wireless telegraphy 
in and with their territories. The Colonial Acts were more complete than the 
English, because they were unlimited as to time. In the case of the 
Crown colonies the present Secretary of State and his predecessor were 
opposed to any monopoly, and the larger colonies—Canada, the Cape 
and, he believed, Australia—had expressed themselves as opposed to any 
monopoly, and no monopoly had been granted in any colony except New- 
foundland. In that colony the Colonial Government had entered into 
an agreement with the Marconi Co. for the establishment and working of 
certain Government stations, and one of the advantages to ths company 
in this agreement was that the Government undertook for 10 years not 
to grant licences to stations on any other wireless systems, The Mar- 
coni Co. were working a station on the St. Lawrence for the Government 
and a long-distance station of their own at Cape Breton ; but the Cana- 
dian Government had decided not to give the company an exclusive 
licence in any part of Canada and had under consideration applica- 
tions from the Dominion De Forest Co. for permission to establ'sh 
two short-distance and one long.disiance stations. He did not 
know whether these applications had yet been granted. In other 
colonies there had been very little wireless telegraphy. No stations had 
been established in South Africa, Australia or New Zealand, bat experi- 
mental work had gone on. The question of the system to be adopted had 
not yet been settled. Very few stations existed in the smaller Crown 
colonies. A Government installation on the Lodge-Muirhead system 
between Trinidad and Tobago had been working satisfactorily for 
15 months, and no interruptions from climatic causes had been expe- 
rienced. The question of connecting other islands in the West Indies 
was under consideration, and the Colonial Office had asked various com- 
panies as to the cost of their systems. There were stations at Hong 
Kong and Labuan owned by the Eastern Extension Telegraph Co., and 
used for communicating with their ships. There were aleo the Admiralty 
stations at Gibralta and Malta, and a temporary station at Hong Kong. 
A licence had been granted in Jamaica to the Royal Mail Steam Packet 
Co. to use the De Forest apparatus within the territorial waters of that 
colony. There had been several applications under consideration for 
ship-to-shore stations in various colonies, and applications from Lloyd’s 
were under consideration in various colonies and from the company 
operating the Fessenden system in Bermuda. Licences would have 
been granted to Lloyd's in several of these colonies “many months’ago 
if it had not been for difliculties arising out of Lloyds agreements with 
the Marconi Co., which were said to preclude communicating with other 
systems, and this had always been regarded by the Colonial Office, on 
behalf of the Crown colonies, and by the Cape Government, as an essen- 
tial condition. The draft Convention was communicated to the Govern- 
menís of (he colonies, and they were asked if they had any observations 


to offer. Only one amendment was suggested (by the Cape Government), 
aud this was attended to by the British delegates at the Conference. The 
Colonial Office had no reason to anticipate any objection by the self- 
governing colonies to the allocation of the votes provided for by the Con- 
vention. In the case of the Postal Convention it was found that the 
views of the colonies received adequate recognition. The advantages to 
the colonies of the ratification of the Convention were those indicated by 
peus witnenses—viz., that it would encourage communication with the 

ritish colonies rather than with neighbouring foreign countries. No 
definite decision had yet been arrived at as to the colonies adhering 
to the Convention. In all probability the colonies would adhere, except, 
perhaps, Gibraltar, and such a case would be decided after consultation 
with the Admiralty. In the case of the self-governing colonies the 
Secretary of State would have no voice in the matter. 

The CHAIRMAN: Would the number of votes allocate 1 to Great 
Britain correspond with the number of colonies ? — The pres2nt number 
of votes is six. We anticipate no difficulty under this head. 

Mr. LEE : Do you think Natal and Cape Colony would ba satisfied 
with one vote between them ?—They have been satisfied with such an 
arrangement under the Postal Convention, but the question has not been 
put to them with regard to the Radio-telegraphic Convention. 

Is it proposed to submit the question of the allocation of the votes to 
the Colonial Conference?—It is not, so far as I am aware. It is prob. 
able that Newfoundland will not adhere in any case. 

Do you think the attitude of Newfoundland has any connection with the 
Newfoundland Fisheries question !—I cannot say. 

This concluded Mr. Johnson’s examination, and the committee then 
adjourned. 


London Electric Power Bills.—April 25 has now been fixed for the 
о reading of the various bills relating to electricity supply in 
ondon. 


LEGAL INTELLIGENCE. 


— 


In re the British Electric Equipment Co. Ltd. (Nicholson v. 
the Company).— Оп Tuesday Mr. Justice Warrington appointed Mr. 
Chas. F. Barton, C.A., as receiver and manager of thecompany. Plaintiff 
held debentures for £2,000, which wereissued on March 28 thig year, and 
were a charge upon the whole of the undertaking and the property of the 
company. 


NATIONAL ELECTRICAL MANUFACTURERS’ 
ASSOCIATION. 


The second annual general meeting was held on Tuesday, abo it a score 
of members being present. 

Мг. Е. H. Nalder was voted to the chair, and the secretary (Mr. W. 
Davenport) having read the notice calling the meeting, the report of 
the committee was taken as read and adopted. 

The subject of the next electrical exhibition was then discussed at some 
length. | 

The BrcRETARY said he had been in communication with Manchester 
Corporation, and that city and Salford were desirous that the exhibition 
should be held in Manchester if the Association would give it their pat- 
ronage and the members would exhibit there. There were two suitable 
sites available in Manchester, and it was suggested that the exhibition 
should be held at the end of next year. Manchester Corporation would 
take all financial responsibility. The committee on behalf of the 
exhibitors would be largely composed of persons in the Manchester dis- 
trict, but the Association would, of course, be represented, and it was. 
proposed that a third of the committee should be composed of its members. - 

Mr. H. W. BurLEn (Electrical Power Storage Co.) said he thought the 
exhibition would be of little use unless а good deal of heavy plant were 
exhibited. 

The Снлівмлх: The fact of the exhibition being in Manchester would 
facilitate that, I think. : 

Mr. H. H. Berry (Berry, Skinner & Co.) said the exhibition would be 
in good hands if Mr. Pearce controlied it, and they did not commit them- 
selves if they said they could retire if they were not assured it was to be 
а Success. If they found the project was not to be supported adequately 
by the heavy plant people they would have some objections to make. The 
question really was whether the time had yet arrived when they wanted 
another exhibition, and assuming that to be so, was it to be held at Man- 
chester ? 

Mr. Н. OrrENHEIXMSB (International. Electric Co.) thought they should 
not commit themselves to anything definite before they had & more de- 
tailed and adequate plan before them as to what was to be done, ¥ 11: 
could be done, and how it could be done. He considered it premature; o 
say whether the exhibition should be at Manchester until they had these 
particulars. P | 

Mr. T. J. Gratnczr (Sunbeam Lamp Co.) said what required to be 
decided was whether they wanted an exhibition or not, and if terms 
could be arranged similar to those for the London exhibition. 

Mr. Berry: If I remember rightly, at a previous meeting we resolved 
that the time was not then ripe. What we want to do now is to consider 
whether the time is now ripe. He thought 1908 was not too soon, and 
would be prepared to support it, provided he was satisfied, with other 
members of the Association, that it was going to be run on proper lines, 
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The Secretary said that Manchester meant to have an exhibition 
even if the Association did not go in with them. 

Mr. Hawes (the Langdon-Davies Co.) moved and Mr. Butter seconded 
that This meeting considers it undesirable to hold an exhibition before 
the autumn of 1909.” 

Mr. Berry proposed, аз an amendment, seconded by Mr. Beves, that 
„The exhibition be held in 1908, instead of 1909." 

Mr. Hawes’ motion was carried by eight votes to seven. 

Mr. OrrenneimMeR moved: That the secretary be instructed to carry 
on negotiations with the Corporation of Manchester, &c., in order to 
ascertain what financial guarantees are forthcoming to warrant the hold- 
ing of the exhibition in Manchester. 

Mr. Berry seconded, and the resolution was carried. 

In regard to thequestion of the Status Bureau, a letter from the secre- 
tary of the Municipal Electrical Association was read, stating that his 
committee had not finally agreed to some details arising out of this 
matter; and in regard to Customs specifications Mr. Oppenheimer, who 
had this matter in hand, said an interview would be arranged between a 
principal officer of the Customs authorities and some members of the 
committee to get this matter into ship-shape. The Customs authorities 
were unable to arrange such a meeting till the autumn. Core 

On the subject of the Electrical Trades’ Benevolent Institution Mr. 
Justus Eck (Union Electric ») said he had sent out a large number of 
circulars, but had had few repliee. That was, however, only the first 
issue of the circular, and they could not expect immediate returns from 
n single advertisement. One of their members, the Electrical Power 
Storage Co., had been good enough to send on a cheque for £20 that 
morning, and he hoped others would follow this good example. 

The Cmarnman said Mr. Clark (Hart Accumulator Co.) had just 
promised 10 guineas. Continuing, he said they could congratulate them- 
selves upon the change of offices. The financial condition of the Asso- 
ciation, too, was distinctly flourishing. They had £100 worth of Consols, 
and had also purchased £176 worth of Consolidated County Council stock. 
Several members had retired from the Executive committee. Mr. 
G. Byng had retired from the directorship of the General Electric Co., 
and consequently could not continue to be a member of the committee. 
Mr. Northoote had retired under similar circumstances, and Mr. Paterson 
had sent in his resignation. 

. Mr. Butler, Mr. Stanley Marsh (Marsh, Son & Co.) and Mr. Hawes 
were then elected members of the new committee, and Mr. Oppenheimer 
was re-elected. 

A short discussion as to the best way in which to increase the member- 
ship of the Association followed, and a vote of thanks to the chairman 
terminated the proceedings. 


EASTERN TELEGRAPH SCHOOLS ATHLETIC CLUB. 


The fifth annual dinner of this club was held at the Holborn Res- 
taurant, London, on Wednesday evening, when over 100 members and 
guests supported Sir Joux ремівом-Ркнркв in the chair. The vice.chairs 
were occupied by Messrs. Dallas, Atkins, Stephens, Fraser and Noble 
(secretary of the Club). 

Letters were read expressing regret at inability te attend from the Hon. 
A. G. Brodrick (who cabled from Carthagena), Mr. E. Steer Hodson (owing 
to illness), Capt. Pattison and Mr. Wallis Judd (away on leave). 

After an excellent dinner, and the toast, The King,” having been 
honoured, the CHAIRMAN proposed “Success to the Eastern Telegraph 
Bchool Athletic Club," and said it was 80 or 40 years ago since the first 
batch of young fellows went abroad on behalf of the now Associated 
Telegraph Companies to engage in their new enterprise. Almost from 
the first the directors of the companies supported an encouraged sports 
amongst the younger members of the staff. The directors of the com- 
panies had always о! that good play was essential to good work, 
and this was especially the case with young men abroad. The Eastern Tele. 
graph Schools Club, started five years ago, had done good service in giving 
the staff an opportunity of making acquaintanoe with one another, and this 
was particularly essential in the telegraph service, whose members were 
frequently changing from station to station. The directors, recognising 
this, had shown their appreciation of the efforts made by the members of 
the club in several ways. One of the advantages of the club was that, 
its management being in the hands of the members themselves, it gave 
them an opportunity of gaining experience as to how such clubs should 
be managed and conducted, sothat when they went abroad they were for- 
tified with this knowledge, and were able to organise similar clubs at the 
stations in which they found themselves located as time when on. Соп. 
tinuing, the Chairman mentioned with regret the absence of Mr. A. R. 

die, secretary of the Eastern Company, who took a real interest in the 
club, &nd whodiscussed with him (the chairman) the various proposals sub- 
mitted by thepresident of the club. He was sure Mr. Hardie had, as he (the 
chairman) also had, the interests of the staff at heart, and he would add 
that Lady Denison-Pender had also been most pleased to witness the 
energy and enthusiasm of the members at their Sports. In asking them 
to drink Success to the Club,” he coupled the toast with the name of 
Mr. Burrell, the president and the youngest member of the Club, 

Mr. Burret, in response, said he had frequently had occasion at 
gatherings of members of the club to refer to the generous acts of Sir 
John Denison-Pender, and the present occasion was no exception. They 
had had a debt of £25 bothering them, and they had been relieved of this 
debt by the generous act of Sir John, which they greatly appreciated, as 
Pier also did the kindly interest taken by Lady Denison-Pender in the 
55 ub sports. He was pleased to be able to announce that Lady Denison- 

ender had promised to provide a challenge shield for the next season's 
Sports (applause). The events in which the club had taken part during the 


ast year had been very creditable to their members, Both in cri i 
football they had scored a good average. Amongst their Vitus n 
was one in which they were defeated at cricket by tho Old Boys, and 
felt almost as proud of the defeat as they would have done if victori 
for it was proof that the Old Boys had not, in leaving the school, ceased 
to retain their interest in sport. This particular game was well oon. 
tested, the victors scoring 133 and the losers 128. In football, both in 
Association and Rugby games, they had given good sport and had come 
off with a very fair balance of wins. They had been able in Various ways 
to improve their sports ground. 

Mr. Sanvers responded as the youngest member of the Club. 

Mr. J. T. Crows proposed the toast of The Guests,” and referred to 
the fact that representatives of the Post Office, the Telegraph Con. 
struction and Maintenance Co. and other important telegraphic bodies 
were present. Amongst their guests was Mr. T, Clarke, who occupied 
an Official position on the occasion of the laying of one of the earliest 
Atlantic cables by the Great Eastern," and who was 8 Iperiotending 
electrician on board when the last cable put into the Atlantic was laid 
Despite this fact, Mr. Clarke looked as young as ever. Mr. Crowe, in 
extending a cordial welcome to the guests, referred especially to the 
presence of a large number of the old boys, whom they were very pleased 
to see. He coupled the toast with the names of Mr. Hibberdine and 
Mr. T. Clarke, 

Mr. HispEnpINE having briefly responded, Mr. Crank said that, м 
superintendiog electrician, it had been his privilege to see most of the 
cable stations from the time of the early seventies up to the present, and 
it was most gratifying to witness the improvements which had been eon- 
tinuously made, and particularly the interest which was taken in spori 
at all the stations. Thanks for much of this interest were undoubtedly 
due to the Eastern Telegraph School, to Mr. Burrell who preeided over 
the school, and to the Sports Club, Athletics tended to give the young 
men judgment and confidence, and this judgment was particularly shows 
in cases where rapid action was necessary under difficult olrcumstanees. 
It was his experience that the staff abroad looked forward with great 

leasure to the different kinds of sport in which they indulged. Oa 
alf of the visitors he wished the club every success. 

Mr. T. A. BorLocx then proposed the health оѓ “ The Chairman, and 
in doing so referred to Sir John's sincere interest in the School and in the 
Sports Club. Sir John had shown his interest in the olub by an al- 
round sympathy when appealed to, by money grants, and in many other 
ways. To most of the young men in the service embarking on their life's 
task it was & gratification to them to know that in leaving for foreign 
service they left behind іп Sir John Deuison-Pender a friend who was 
always the same, and was always prepared to enter into the smallest 
details that made for the welfare of the service. In Lady Denisen 
Pender they also had a warm friend, and in Mr. John Denison-Pender 
(Sir John’s son) they had both a good friend and a good sportsman. Mr. 
Ballock concluded & happy speech by asking all present te drink to the 
health of the Chairman. 

The toast was heartily responded to. | 

In reply, Sir Јони said he had but one object in life, and that was the 
success of the Associated Telegraph Companies, and in this desire he was 
supported by the whole of his family. They all took a keen interest in 
whatever was for the benefit of the service, and certainly not least in the 
service at play. Р : 

There was a lengthy programme of vocal and instrumental a 
contributed by members of the School of the Associated Companies, and & 
pleasant function terminated with the National Anthem. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VAOANT AND FILLED. 


i i i i i | t gene- 

A managing engineer is required at the continuous curren 

rating station of a supply company near London. See an adver 
tisement. 


The Municipality of East London (South Africa) want a thoroughly 
competent man to take charge of electric tramcars and to uan 
rally superintend work in the shed. Salary £28. бв. рег 00 io 
and free passage to East London. Applications before J i ie 
Messrs. Dyer & Dyer, 17, Aldermanbury, London, E.C. 
advertisement. 5 

An electrician is wanted for works in the Swansea nie ight and 
wireman and must thoroughly understand upkeep of electric 
power installation. See an advertisement. TT 

Salford Education committee require, in September, ап e nieal 
in the electrical engineering department of the Roy Forms 
Institute, Salford. Commencing salary £150 per eie Eduestion 
from the director of education, Mr. Ogilvie Pur 
Offices, Chapel-street, Salford, to be returned by Ap — 

Barking Council require a general clerk and 1 
electric lighting and light railways departments. J 
Applications to the Clerk by April 16. ie electrician, 

The East Indian Railway Co. require 8 mechanic? ds 
between 80 and 35 years of age, for their carriage ch. Applica: 
department. Salary 250 rising to 290 rupees per mont. 
tions to 28-30, Nicholas-lane, London, E.C. 


Mr. H inted chief 
r. H. F. J. Thompson, of Charlton, has been appoint” СЫ: 
assistant electrical engineer at Battersea. There wore 117 appli 
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cants, of whom six were interviewed by the Lighting committee 
and three by the Council. 

Mr. C. L. Smith has been appointed engineer of the Guernsey 
Electricity Supply Co. in successio n to Mr. A. G. Bird. 

Mr. W. T. Sampson, of Warrington, has been appointed electrical 
engineer at Ormskirk workhouse. 


Dewsbury Council have appointed Mr. D. C. Redfearn, of Man- 
chester, as mains assistant. 


BDUOATIONAL NOTIOES. 

University College, London.—The next session of the Schools 
of Engineering and Architecture will begin Oct. 1, 1907. Full 
three-year courses for the B.Sc. degree in Engineering and the B.A. 
degreein Architecture are provided. Additions to the drawing office 
and the engineering laboratories will be completed during the forth- 
coming long vacation and will be ready for students entering in 
October. The Andrews Entrance Scholarship (£80) in Science and 
елешен; tenable in the Schcol of Engineering, will be awarded 
in May. 

City Polytechnic.—An order has been made by the Charity 
Commissioners dissolving the City Polytechnic (comprising the 
Northampton Institute, the City of London College and the Birk- 
beck Institute) subject to the following provisions: The Birkbeck 
Institute, the Northampton Institute and the City of London Col- 
lege are separated, with their endowments, and each made a sepa- 
6917 foundation. The Birkbeck Institute is re- named the Birkbeck 

ollege. 


Accrington.—An unopposed inquiry was held here last week 
into the application of the Council for sanction to borrow £8,270 
for extensions of the electricity works. 


Argentina.—The ‘Review of the River Plate" says a con- 
cession has been granted to Mr. Otto Franke for the construction 
of an electric railway and high road from Buenos Ayres to La Plata. 

The Department of Public Works requires the trolley-wire poles 
of tramways to be flush with the walls of houses, and the manager 
of the Grand National, La Capital and Metropolitan Tramway com- 
panies has been granted authority to have the cornices of private 
houses cut to enable the posts to be so erected. 

* Telefunken " wireless telegraph apparatus is to be installed on 
the battleships ** San Martin and Belgrano” and on the cruisers 
“ Buenos Aires and Nueve di Julio." 


Bexley.— An inquiry was held here recently into the application 
of the Council to borrow £4,617 for the Electricity department 
(£2,989 for excess expenditure, £598. 14s. 8d. for work commenced 
and £1,088. 11s. 8d. for extensions during the next nine months). 


Brighton.—The Council have approved the recommendation of 
the Lighting committee to accept the tenders of the British Westing- 
house Co. for a turbine generating set at £9,828 and a motor-gene- 
rator at £2,125, as set out in our last issue. 


Cheltenham.— An inquiry was held on Tuesday into the appli- 
cation of the Council to borrow £6,825 for additional plant for the 


electricity 5 

The borough electrical engineer (Mr. W. J. BacHE) said that last 
winter both the boilers and the generating machinery were overloaded 
and that considerable risk would be incurred if next winter were faced 
without additional plant. The net profit last year was £2,500. 


Chesterfleld.— The borough electrical engineer (Mr. R. L. 
Acland) has been requested not to accept outside consulting work 
without the authority of the General Purposes committee. Mr. 
Acland has intimated that he is willing to abide by the committee's 
decision though he is not bound by the terms of his engagement to 
abstain from consulting work. 

Clacton.— The Coast Development Corpn. have decided to take 
electric current from the Council's mains for the electric lighting of 
the pier. 

Colchester.— The L.G. Board have sanctioned the borrowing of 
£9,466 (out of £11,000 applied for) for extensions of the electricity 
undertaking—ziz., £5,718 excess expenditure for works already 
carried out and for new works and additional plant, £2,868 for 
mains and services, and £885 for meters. 


Great Northern, Piccadilly & Brompton Railway.—Covent 
Garden station on this line was opened for public traffic yesterday. 

Guernsey Telephone Undertaking.—In the balance-sheet and 
revenue statement for the year ended 80th Sept. last, just issued, it is 
shown that the Guernsey telephone undertaking is making steady 
progress. The total number of subscribers at a tariff of £1. 10s. 
per annum and ld. per call is now 1,118, an increase of 42; at 
tariff of £2. 5s. and $d. per call 110, increase 14; at £5 per annum 
and 3,200 calls without further payment 121, increase 13. The 
gross revenue was £5,354, increase £850 on the year, and the net 
profit £232, compared with £238 for 1905 and £284 for 1904. 

India,—It is reported that the Madras Railway Co. has deputed 
a member of its electrical staff to visit England to confer with the 
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company’s consulting engineers as to the amount of the electrical 
poner that will be required for the electric driving of the Perambur 
shops. 

“ Indian Engineering states that the Director-General of Tele- 
graphs has pointed out to the local governments that the Telegraph 
Department should receive very early intimation of any proposed 
electric power scheme, and has asked that arrangements be made 
to give the local superintendent of telegraphs special intimation of 
proposed power schemes. 


Leeds.—The general manager (Mr. J. B. Hamilton) has been 
asked by the Tramways committee to obtain information and report 
upon various systems of parcel carrying on tramways. 

The salary of the tramway traffic superintendent (Mr. A. Daggett) has 
been increased to £250 per annum. 


L.C.C. Tramways.—The Works Department of London County 
Council will shortly commence the work of connecting the Kings- 
way subway tramway with the Victoria Embankment line close to 
Waterloo Bridge. The work is expected to occupy about a year, 
and its accomplishment will permit of through running from all 
the South London districts to those sections north of the Thames 
which may have been converted to electric traction by that time. 
Through services can, however, only consist of single-deck cars, the 
Kingsway subway not being large enough to admit the double-deck 
cars. 

The work of reconstructing the City-road line from Old-street to 
the Angel for electric traction has been commenced. 


London Chamber of Commerce.—The 25th annual report of 
the Council was presented at the annual general meeting of mem- 
bers on Wednesday. 

The chairman of the Electrical Trades' Section is Mr. C. P. Sparks. 
Although no formal meeting of the section bas been found necessary 
during the year the interests of the section have been watched by the 
chairman in regard to several matters affecting the electrical industry, 
many of which are now dealt with through the manufacturers’ section. 
Objections to the draft regulations for the uae of electricity in factories 
were deposited and were generally supported by the manufacturers’ sec- 
tion. These draft regulations have not apparently been further pro- 
ceeded with. The report also refers to the action taken in regard to the 
amendment of the Workmen’s Compensation Act, 1906. 

Municipal Trading.—Mr. Sydney Morse was re-elected chairman of the 
Municipal Trading Committee, and on consideration of the report of the 
section on municipal accounts a resolution was passed by the Council 
that, while the departmental committees appointed to inquire into the 
standardisation of the accounts of municipal and other local bodies would 
have commanded in greater ee the confidence of the commercial com- 
munity if a larger number of independent professional auditors had been 
appointed to act upon it, the Council welcomes its appointment as a 
step in the right direction and hopes its report will be issued before the 
close of the present parliamentary session, in order that effect may 
promptly be given to its deliberations. 


Lowestoft.—The Council have decided to undertake the wiring 
of prem'ses (by contract) at a rental of 1s. 6d. per annum per point, 
and 6d. extra per annum for every lamp beyond the first on the 
same point, or (at the option of the consumer) at a price for current 
and rental of wires and fittings of 1d. per unit more than the current 
price per unit for ordinary lighting. 

Maidstone.—Application has been made for sanction to a loan of 
£16,900 for the electricity department, made up as follows :— 

One 500 kw. steam dynamo £3,750, superheater £425, steam pipes and 
valves £200, additions to switchboards and connections £350, water 
purifier £500, foundations and flue work £200, mechanical stokers £800, 
additions to buildings £1,000, contingencies £625 (total £7,900) ; amount 
spent in carrying on undertaking in excess of authorised loan £5,500; 
estimated requirements for next three years: Meters. £675, house ser- 
vices £1,575, new mains £1,000, street lighting £250 (total £3,500). 


Manchester. — Two lengths of the Corporation tramway system 
in the Gorton area were opened on тасса. 

At the Council meeting on Wednesday Mr. Јонметом congratulated the 
Tramways committee on the adoption of the new type of small covered 
car, which he hoped would be extended, and upon the fact that the Com- 
mittee bad begun to build their own cars. The result would (he 
asserted) be satisfactory, because it was a most remarkable fact, th 
regard to tramway expenditure in Glasgow and Manchester, that in Man- 
chester, where the Corporation built their own permanent way, the ex- 
penditure for maintenance was less than in any other tramway under- 
taking in the kingdom. In Glasgow, however, where they did not build 
their own permanent way, their np under that head was higher 
than it was in Manchester, They had always at Glasgow built their own 
cars, and their expenditure on car maintenance was lower than anywhere 
else in the kingdom. That was very strong justification for the step the 
committee were taking. . TM 

Ald. Wa wnraRr said that instructions had been given for the building 
at the works of the department of 50 additional car bodies, 38 to be of 
the large and 12 of the small double-deck type, all to be provided with 
covered tops of the type already adopted for the existing small cars. As 
to building their own cars, the committee had gone to а very large ex- 
pense, and now possessed car construction works which were of a capacity 
sufficient to carry on the work of the department. He believed a large 
amount of profit would result to the city from the building of their own 
cars. The works would be run on strictly business lines. 


1026 


THE ELECTRICIAN, APRIL 12, 1907. 


. 0 d - ОРРРИ 


Morley. — The British Electric Traction Co. have 9 for an 
extension of time until May, 1908, to construct the railways autho- 
rised by the Morley and District Light Railways Order, 1901. 


Newport (Mon.).—The Council have received sanctionjto a loan 
of £10,000 for purchase of electric motors and fittings to be let 
on hire. 

Obituary.—Mr. E. T. Mackrill, electrical engineer, of Aylesbury, 
recently died suddenly. Mr. Mackrill was 67 years of age. 


Portsmouth.—In a report prepared by the manager of the elec- 
tricity department (Mr. W. S. Fosle), the Corporation are recom: 
mended to expend a further £15,000 upon additional machinery 
to meet the increasing demand for electrical energy for lighting 
and power. 


Presentation.—Mr. A. G. Bird, engineer of the Guernsey Elec. 
tricity Supply Co., has been entertained to dinner by the staff and 
presented with a silver-plated table centre on his leaving to become 
engineer and manager of the Guernsey Railway Co. 


Rathmines (Dublin).—The Council have entered into a fresh 
agreement with their consulting engineer (Mr. Robert Hammond). 
In future the Council are at liberty to carry out extensions by their 
own engineer, but if it be found necessary to take the advice of 
Mr. Hammond for important extensions, &c., he is to be paid 5 per 
cent. as hitherto on the generating plant and 4 per cent. in respect 
of additions to the distributing system. . 


Richmond.—The Council considered on Tuesday the report of 
the General Purposes committee on the opposition offered to the 
Richmond (Surrey) Electric Light & Power Co.'s Bill. 

Ald. Burt said they had not obtained all they had asked for, but they 
had got a clause inserted prohibiting the company from taking a supply 
from outside, and from extending their area. The Council decided not 
to continue the opposition in the House of Lords. 


St. Anne's-on-the-Sea.— Flame arc lamps are to be erected on 
the new extension of the promenade. 


Sheffield—At the Council meeting on Wednesday the Lord 
Mayor, replying to a suggestion as to the desirability of transferring 
entirely the generation and supply of electrical energy from Sheaf- 
street to the Neepsend station, in view of the relatively excessive 
coat at the former station, said the general opinion was that they 
should spend as little money as possible at Sheaf-street, having 
regard to the desirability of moving away from that station as early 
as possible. They had a large amount of plant there which they 
could not economically remove, but they did not use that station 
except to supplement Neepsend when zhe demand for power was 
high. It was a mistake to suppose that the plant at Neepsend was 
capable of doing the whole of the work, and they were already 
making provision for a large extension of plant there. 


Uruguay. — The Government have authorised the Usina Electrica 
of Monte Video to obtain in Europe underground cables fer con- 
necting 50 public telephone offices and for official service. The 
Usina have also been authorised to draw up plans for an exchange 
system for 5,000 subscribers, Contracts for wire and cable and for 


5 equipment (referred to in another column) have been 


Warrington.— Application has been made for sanction to borrow 
£4,889 for extensions of the electricity works, and the L.G. Board 
has been asked to sanction the substitution of plant of an estimated 
value of £4,165 for the balance still unspent of a loan for £18,600 
sanctioned in August, 1908. 


_ Whitby.—Electric current is to be supplied at lid por. unit for 
“ show purposes. 
рефе =- маши аге to be extended at an estimated cost of 


Wolverhampton.— The Electricity committee have been em- 
powered to enter into an agreement with Messrs Bayliss, Jones & 
Bayliss for their supply to Victoria Works of electrical energy for 
10 years, and the committee have been authorised to take steps for 
obtaining a loan of £16,000 for provision of plant, mains and works 
to give the required supply. 

Woolwich.—The Borough Council have lodged objections with 
the Board of Trade against the proposed new meter testing rules 
&c., of London County Council. | 

At the meeting of the Council last week the General Purposes con- 
mitlee reported that, pending final action on Sir A. B. W. Kennedy's 
report on the electricity undertaking, certain construtional works were 
in freue " 

. According a return presented, it appeared that up to Nov. 8 1 
£260,466 had been expended on the electricity ünderiskiag, and inc 
approximate further expenditure required to complete works was £3, 207. 


he nett approximate expenditure and А ) 
was £20,451. pe commitments in ехзезѕ of loans 


Workhouse and Infirmary Lighting.—Messrs. T. L. Miller and 


Wilson have reported on tho electric lighting installation at the, 


Brownhill Workhouse for the Liverpool Select Vestry. 
For 26 weeks from Oct. 1 last 190,398 units were generated and 31,842 
units supplied to motors; the total Works cost (coal, wages, oil, water, &c.) 


was £468, 63. 3d., or 0:594, per unit. They had estimated a 
for lighting and power of 200,000 units per annum, with a udi авот 
0'854. per unit. Lack of care on the part of those using the light was 
suggested by the engineers as an explanation of the total output exceeding 
the estimate. The number of units per lamp was distinctly higher than 
it should be in such an institution. They estimated that the financial re- 
sults (after allowing for interest and repayment charges) would show 4 
saving of about £700 over the old method of lighting by gas. 

Totnes Guardians have decided to adopt electric lighting at the 
new infirmary. 

York.— Application has been made for sanction to a loan of 
£25,285 for extensions of the electricity works, 


Electric Harmonic Society.—The last smoking concert of the 
season will be given in the King's Hall of the Holborn Restaurant, 
London, on Friday, the 19th (Primrose Day), at eight o'clock, 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Leeds.—Tramway traffic receipts for the past year were £308,495, 
and total revenue £327,794, an increase compared with 1905-6 of 
£15,627. The number of passengers carried was 72, 974, 452, in- 
crease 8,840,326. The estimates for the year included a surplus 
profit for relief of rates of £48,000. 


Marylebone (London).—The district auditor (Mr. A. Carson 
Roberts) has issued his annual report on the Council's electricity 
. 

he total capital expended on the undertaking at March 31, 1906, vis 
£1,831,600, an insrease of £325,365 during the year. This does not com- 
plete the expenditure npon the: acquisition of the undertaking, but 
future amounts will chiefly concern the cost of conversion, With a view 
to placing the accounts on a correct footing, the auditor bas arranged 
that the net revenue account shall be charged year by year with the sams 
which the undertaking would have been called upon to provide if there 
had been no delay in borrowing the necessary amounts. The correction 
would, however, only involve a reduction of about £200 in the estimated 
surplus of the current year. The capital commitments to date amount to 
rather more than £2,000,000. The term for redemption is 38 years for 
the largest loans and 42 years for the rest, with 24 years during which 
no sinking fund would be required, The principle of equation would not 
apply to the repayment of fnture borrowings, and it was necessary that 
the loans for lands, buildings, mains, machinery, &e., should be dealt 
with separately in the capital account. The principle that expenditure 
can be spread over a term of years without loan sanction was not, in the 
case of a local authority, admissible in law. The following were among 
the chief points in the accounts of the current year which were open to 
variation or to comment: In the case of the chief loan of £1,100,000 the 
rate of interest for the coming year was at present undetermined. The 
rates payable since the date of borrowing had been dependent проп the 
costs incurred by the L.C.C. in the issue of short-term bills and had 
varied from £3. бв. 4d. per cent. to £4. lle. 3d. per cent. It had 
been taken in the estimates of the рш at £3. 157 per 
cent. The redemption charges upon the loan were still more uncer- 
tain, as it was dependent upon the arrangements made E 
the next three months whether the annuity or instalment irn 
was to rule. They were taken in the estimates on the former аот 
It had been calculated that а variation of 58, per cent. in the sah 
interest would make a difference of about £2,600 per annum En e 
annuity payments, but if charged on the instalment principle there 
would be an increase of fully £20,000 in the redemption charge, t 
nied by a progressive decrease of about £800 per annum in the interes 
Farden: There is an unsettled question of considerable amount sir 
out of the fact that the interest on the £1,400,000 loan has been pal 4 
the L.C.C. without reduction of income tax. This question рете 
the accounts from their inception to the present time, and woul шои 
an extra burden of about £7,000 if the Borough Council had to рун t 
on the profits which had provided the interest as well as pay the чей bt 
in full. The principles upon which the remaining charges were 01008 
into the accounts were not consistent. TEST. 

The report also deals with the questions of reserve, depreciation, “С. J 

Newcastle.on-Tyne.—The traffic receipts of the municip 
electrical tramways last year amounted to £210,490, 
£197,178 in 1905-6. 

The assessment of the tramways has been reduced, by 
between the Tramways committee and the Guardians, by 
418,000. 


Southwark (London).—The report on the position of Lies 
tricity undertaking which has been drawn up by "E cn 
engineer (Mr. D. M. Kinghorn) states that the total e lanng 
amount to £84,497, of which £8,190 has been repaid, ; 
£76,300 outstanding. , ; 

The original 9 557 was installed in 1899, and has Been i eel 
operation since, with additions from time to time. All mà п ere plat 
renewal expenses have been defrayed out of revenue, au tall F The 
now quite as efficient, or probably more so, than when sim 275 Pu 18; 
average pee of copper when the mains were laid was abou lus 
and as t 


ment 
about 


the vald 
e current price at date of report was £117 per ton, jon. 
the distributing system will have increased in about the same Тан jon 
Mr. Kinghorn says: (a) The present plant could not be 5 so little 
than its value, as shown in last year's balance sheet. ( 2 the working 
improvement hast aken place of late in the type of plaut used, 
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economy is now equal to any more modern apparatus working under similar 
conditions. Increased efficiency can be obtained without difficulty, but would 
be auxiliary to the existing plant, and not in the nature of replacement. (c) 
The value of the undertaking as a going concern can only be assessed on a 
competitive basis between buyerandseller. Any revaluation of the plant 
now would only result in unduly inflating the value of the undertaking 
for the time being, and, therefore, he (Mr. Kinghorn) does not think it 
desirable to give a definite figure as to value without further instructions 
from the Council, . In regard to annual depreciation Mr. Kinghorn con- 
siders that the following rates, in conjunction with the reserve fünd 
(which need not at any time exceed 5 per cent. of the capital), will oover any 
future contingency other than that already provided for by insurance: 
Buildings 14 per cent., boilers 4 per cent., generating sets 4 per cent., 
accumulators 10 per cent., mains 24 per cent., meters 74 per cent., instru- 
ments 5 per cent. Further, he considers the question of depreciation 
does not in itself affect a municipal undertaking, since the capital 
is borrowed for an equated number of years, the repayment forming 
a sinking fund as a rule in excess of the depreciation allowed by 
& company. Should the life of the asset be shorter than the 
period covered by the loan, the outstanding portion of the loan 
will be written off out of reserve. Such a proceeding may, how- 
ever, not be necessary, as the policy adopted will depend on the 
life of the assets as a whole. Further capital expenditure is always 
being incurred on additions to plant. At the same time repay- 
ments are being made, and so long as the capital charges per unit are 
diminishing in approximately the same proportion as the works cost, 
there is no reason to doubt the financial stability of the undertaking. The 
amount provided for repayment of loans last year was under 8 per cent., 
which compares favourably with other undertakings (ainnis pal or oom- 
pany), and, considering the time the Council's works have been in opera- 
tion and the condition of the plant, he considered ample provision had 
been made for depreciation in the past. Future loans from the L. C. O. 
will be raised for shorter periods than hitherto (ranging from 10 to 25 
years), which will make the sinking fund payments heavier, but will 
relieve the Council of the necessity for providing a large reserve and will 
involve no change of policy. The probable life of the electric plant he 
estimates at 25 years, but whether this will be realised in practice he 
was noi prepared to say, as much will depend on the future policy of the 
Council in taking advantage of and anticipating future improvements. 
The charge per unit for public lighting at present is approximately 14d. 
The charge for current for private lighting varies inversely as the load factor 
from 5d. per unit for the one-hour consumer to 2d. The charge for power is 
based on the diversity factor and varies inversely as the load factor, and may 
be anytbing from 2d. to 2d. The price charged per unit for street light- 
ing is 1-634. (average); for private lighting 6d. per unit for the first 14 
hours and 1d. afterwards, or (alternatively) 44d., with special rates based 
on maximum demand and total consumption; for power 3d. per unit 
for first 100 hours of maximum demand and 1d. or 3d. per unit, with 
special rates based on the maximum demand and consumption. ~ 


TRADE NOTES AND NOTICES. 


NOW READY. 

«THE ELECTRICIAN" ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.— The 1907 Edition 
of the Big Blue Book, price 158., or post free in the , 
United Kingdom, 158. 9d. The new and enlarged volume 
brings a great mass of statistical and technical data 
quite up to date, and the Directorial Division has been 
thoroughly revised and amplitied. 

Al branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters have 
received every attention in the new volume, which aggre- 
gates more than 2,000 pages. The Directory Division is 
complete and thoroughly accurate, and has been revised 
up to Feb. 14, 1907. All mere lists of members of 
Societies and Institutions (so easily and cheaply avail- 
able) are excluded, as quite unreliable for Manufacturers’ 
and Dealers’ purposes. The set of seven valuable 
Tables, &c., have been very carefully revised and ex- 
tended, and remodelled into handy book form, making 
the 1907 Edition of this indispensable work the most 
complete book of the kind ever published. 


TENDERS INVITED. 

Hull Electric Lighting committee invite tenders for supply and 
laying of high and low-tension mains, pilot and telephone wires, 
casing, boxes, &., required in connection with the extensions of 
the electric lighting mains during the period ending March 81, 1908. 
Forms of tender, &c., from the city treasurer (Mr. T. G. Milner). 
Tenders (addressed and delivered under seal to the Chairman of the 
committee, Town Hall, Hull), by noon April 23. See also an 
advertisement. | 
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Islington (London) Lighting committee invite tenders for supply 
and erection of a fan (12 ft. diam) and a single-phase alternating- 
current motor. Specilication, &c., from the borough electrical engi- 
neer (Mr. A. Gay), Eden-grove, Holloway, N. Tenders to the 
town clerk (Mr. W. F. Dewey), Town Hall, Upper-street, N., by 
noon, May 8. See an advertisement, 


Glasgow Corporation invite tenders for supply of (1) main cables, 
(2) small cables and wires, (8) electricity meters and (4) arc lam 
carbons for 12 months from May 31. Specifications from the engi- 
neer (Mr. W. W. Lackie), 75, Waterloo-street, Glasgow. Tenders 
addressed to the town clerk (Mr. A. W. Myles), City Chambers, 
Glasgow, by 22nd inst. See also an advertisement. 


Messrs. Preece & Cardew are instructed by Shanghat Municipal 
Council to invite tenders for the supply and delivery c.i.f. Shanghai 
of one 800 kw. horizontal steam Garbo эгин (илде phase) with 
condensing plant. Specification, &c. (after 15th inst.) from Messrs. 
Preece & Cardew, 8, Queen Anne's.gate, Westminster, S.W., to 
whom tenders before noon May 4. See an advertisement for 
further particulars. 


Handsworth District Council invite tenders for supply, delivery 
and erection of extension pipework at their electric power station. 
Tenders to the clerk (Mr. H. Ward), Council House, Handsworth, 
before noon April 24. 


Luton Council want tenders by 4 p.m. April 19 for supply and 
erection of engine-room and boiler-house plant for the electricity 
works. Specification with the Borough Electrical Engineer, St. 
Mary's-road, Luton. 


Woolwich Council want offers by April 18 for installation work, 
including the fixing of motors and arc lamps. Further particulars 
from the acting borough electrical engineer, Town Hall, Woolwich. 


Sheffield Electric Light committee invite tenders for h.t switch 
gear for sub-station. Tenders to Electricity Department Offices by 
10 a.m. April 25. i 


Hackney (London) Council want tenders by 7 p.m. April 18 for 
engine foundations and builders’ work at the electricity works. 
Specification from Town Clerk. 


Plymouth Corporation want tenders by 10 am. 22nd inst. for 
reconstruction of tramway track. 


TENDERS RBOEIVED AND ACCEPTED. 


Salford Council have accejfted the following tenders for stores, 
&c., for the tramway and electricity departments :— 

F. Reddaway & Co., J. Hall, L. Andrew & Co., Veritys (Ltd.), General 
Electric Co., Edison & Swan Co., W. McGeoch & Co., Baxendale & Co., 
British Thomson-Houston Co., Liverpool Electric Cable Co., 8. Dixon & 
Sons, Watlington & Co., J. Lees, Tandem Smelting Synd., J. Cookson, 8. 
H. Shorrook, Estler Bros., Brecknell, Munro & Rogers, Malleable Steel 
Castings Co., Lancaster & Tonge, W. Boydell & Sons, British Westing- 
house Oo., and Bailey & Jones, for electric car accessories. 

Lancashire Chemical Co., traffic sand, 6s. 10d. per ton. 

S. Dixon & Son, Watlington & Oo., G. Hill & Co., and T. Noakes & 
Son, overhead insulating materials. 

G. Hill & Co., trolley ears, frogs, pull-offs, &o.] 

British Westinghouse Co., special car accessories. ; 

Walter Scott (Ltd.), 100 tons tramway rails (£7. 15s. per ton). 

Stewarts & Lloyds, steel pipe connections, &c., for turbo-generator 

£76. 168.). 
Richter Mfg. Co., pump for water softening plant (£12). 

L. Andrew & Co., asbestos stand packing (114d. per 1b.), dagger pack- 
ing (18. 2d.), pure asbestos millboard (8d.) and rubber rings (18. 2d.). 

W. T. Glover & Oo., paper insulated cable and rubber insulated single 
cable, 

C. MoIntosh & Co., workshop flexible cable, insulated single cable. 

Johnson & Phillips, W. T. Henley’s Telegraph Works Co., W. T 
Glover & Co., J. Bassett, L. Andrew & Co., and W. H. Keys d Co., cable 
accessories. 

Jones Bros., compound bitumen for h. t. and 1.4. joints (17s. 6d. per ewt.) 
asphalte concrete (£2 per ton). 

Howard Asphalt Troughing Co., asphalte troughing. 

Ferranti Limited, oontinuous- current meters (5 to 100 атре res) and 
a. O. ditto (5 to 25 amperes). ; 

General Electric Co., continuous current meters, 200 amperes. 

British Insulated and Helsby Cables, house fuse boxes. 

Cryselco (Ltd.), incandescent lamps. 

Baxendale & Co., arc lamp globes; General Electric Co. and Sperryn 
& Oo., cutouts and switches. ‚ 

General Electric Co., steel insulated screwed tubing, casing and 
capping. 

Berry, Skinner & Co. and Cantie Switch Manufacturing Co., d. p. main 
switches. . | 

Verity's (Ltd.) high speed (4 to 5 E. r.), high or low speed (30 п.р.) and 
low speed motors (4 to 3 R. p.). | 

Lancashire Dynamo and Mo‘or Co., high speed (7 to 30 n.r.) and low 
speed motors (5 to 20 E. p,). 

Royce (Ltd.), high speed (20 to 30 н.р.) and low speed motors (15 to 
80 H. p.). 

C. M and Co., creosoted wood troughing. 

Edison and Swan Oo., gravity type ammeters. 


committee recommended the acceptance of the tender of Willans & 


Co. (with Richardsons-Westgarth turbines) at £8,725 be accepted was 


1028 THE ELECTRICIAN, APRIL 12, 1907. 


At the meeting of Dublin Corporation on Monday the Light- 


Condensing Plants.—The Mirrless Watson Co., of Glasgow, have 
received orders for surface condensing plant for Сер ld Lion 
Cement Works, Northfleet (one set, duty 12, 250 lb. steam per hour); 
for the W. Lothian Sheet Steel Rolling Mills (one set 6,500 Ib. steam 
per hour); three sets for Toulouse (each 19,825 Ib. steam per hour); 
and for low-level counter-current jet condensing plant for Crowley 
Mills, Watford (two sets each 15,000 Ib. steam per hour.) 
Electric Crane at Woolwich Arsenal.—Applebys Limited 
recently secured a contract from H.M. War Office for the supply 
and erection of a 120 ton electrical overhead travelling crane for gun 
dipping at the Royal Gun Factory, Woolwich Arsenal. The crane 
is of special design, and in order to give the operator particularly 
exact and speedy control of the load the пела winding barrel is 
replaced by an electrically-driven hydraulic jigger. 
Electric Cranes at Docks.—In addition to the large clectrical 


Robinson for a 1,500kw. turbo-generating set (with Dick-Kerr 
alternator) at £10,043. 

The chairman of the Lighting committee (Ald. FaRRELL) said that 
since the committee bad decided to recommend the acceptance of Willans 
& Robinson's tender, Richardsons, Westgarth & Co. had intimated that 
they would conform to the nalty conditions for delay in delivery, and 
he (Ald. Farrell) could not, therefore, vote for the acceptance of the tender 
recommended. 

After discussion, an amendment that the tender of the General Electric 


carried by 39 votes to 10. 
Maidstone Corporation received the following tenders for con- 


struction and electrical equipment of the High- street to Loose light 
railway extension: 


Dick Kerr & Co. (accepted) J. G. White & Co... £37,401 8 5 overhead travelling crane for the Woolwich Arsenal (referred to 

32,439 19 1 | British Insulated & above), Applebys Limited have recently received other important 
George Law ...... 41,764 7 10 Helsby Cables.... 35,798 9 10 | orders, includin three portable electrio gantry jib cranes for the 
Wm. Griffiths & Co. 39,917 9 4 Wm. Underwood & Dublin Port and Docks Board. These cranes are of special con. 


Robt. H. B. Neal (Ltd.) 38,482 0 0. Bros 35,172 14 9 


Woolwich Guardians have accepted the tender of C. J. Wilkin & 
Son for installing electric bells at Plumstead Baths at £42. 10s. 


Three other tenders were received ranging from £77 to £107. 10s, 
the last-named from the Woolwich Borough Electricity Department. 


Stockport Council have accepted the following tenders: St. 
Helens Cable Co., 1 mile 0'5 and i mile of 1 in. cable £626; Bab- 
cock & Wilcox, fire bars £29. 198.; Electric Tramway Equipment Co., 
gear wheels £3. 5s. each and pinions 8s. 9d. each. 


Colchester Council have accepted the following tenders for stores 
for the electricity department: Joslins (Ltd), tools, oil, &.; Stan- 
ford & Co., castings; J. A. Kuner, prepayment meters; W. T. 
Henley's Co., service cables ; W. Lucy & Co., fuse boxes (4s. 11d. 
per pair). 

An order has been placed (through Messers. Burstall & Monk- 
house) with Johnson & Phillips for supply of h. t. switchboard, 
sub- station switch gear and transformers for the Nairobi Electric 
Power & Lighting Co. 


The Usina Electrica of Monte Video (Uruguay) have accepted the 
tender of the British Westinghouse Co. for the equipment of sub- 
stations at $88,000 (about £9,166), and have placed an order with 
the A.E.G. for wire and overhead cables at $79,500 (£8,281). 


Dick, Kerr & Co. have received an order for two 650 kw. direct- 
bann traction generators for the Sociedad Commercial, Monte 

ideo. | | 

The Postmaster-General's Department, Sydney, has accepted the 
tender of Hood, Gilliver & Holmes, of Rookwood, for supply and 
laying of ducts for underground wires. 


Dewsbury Council have accepted the tender of the Tudor Accu- 
mulator Co. for the maintenance of the storage battery at the 
electricity works. 


Brandon Council have accepted the tender of the Northern Elec- 


trical Engineering Co. at £184. 2s. for poles and cables for electric 
lighting at Langley Moor. 


Stalybridge, Hyde, &., Tramways and шеш Board have 
accepted the tender of the British Westinghouse Co. for a duplicate 
switchboard for the second 2,000 kw. turbo. 


Rotherham Council have accepted the tender of the United Electric 
Car Co. for supply of nine covered tops for tramcars at £118 each. 


Halifax Guardians have placed an order with J. Hamer for supply 
of electrical fittings. 


Accrington Corporation have accepted the tender of J. W. Bridge 
(Ltd.) for supply of tools, &c., for the tramways department. 


Warrington Council have accepted the tender of St. Helens Cable 
Co. for cables. 


The Postmaster-General's Department, Brisbane, has accepted 
the tenders of the India Rubber, Gutta Percha & Telegraph Works 
Co. (Sydney) for phonopores, resistance coils, ebonite, cells, &c. ; 
Lawrence & Hanson (Sydney) for switches, wire, switchboard, tele- 
phone mouthpieces, &c.; International Electric Co. (London) for 
switchboards, switches, meters, bells, &.; Synchronome Electrical 
Co. of Australia (Brisbane) for synchronome clocks, sheet brass 
and brass wire; Brisbane Electrical Co. for relays, rheostats, 
transmitters, table and wall telephones, switchboards, switches, 
plugs, magneto generators, microphones, receivers, transmitters, 
coils, wire, rosettes, carbon blocks, mica strips, &c.; Paton & 
Russell (Sydney) for telephone wall sets, fuses, diaphragms, ear- 
pieces, washers, springs, &c.; British Insulated & Helsby Cables 
(Melbourne) for keys, condensers, sounders, tranelators, indicators, 
annunciators, terminals, screws, nuts, washers, wires, &; О. 
Haes (Sydney) for small accumulators; C. A. Bernays (Brisbane) 
for negative plates and glass covers; Sachs & Co. (Brisbane) for 
1 0 ; 2 deret & vd aes for corks and tubes 

. i. ; Federal Nut an t Co. (Sydney) for 
and clips; and Webster & Co. (Brisbane) for ee ‘eth Е 


struction, embodying all up-to-date improvements, and the order was 
secured on the merit of the design, in the face of severe competition. 


BUSINESS NOTIOES. 


Mr. Alfred Adams, Melbourne, has been appointed agent of the 
Ganz Electric Co. and Ganz & Co., for Victoria, Tasmania, South 
Australia and Broken Hill. Mr. A. Hanssegger will continue t 
act as the resident engineer of the companies for the same districts. 


In further reference to the dissolution of the partnership of 
Messrs. Jas. Moores and W. Martin (reported on p. 988 of our last 
issue), we are informed that Mr. Moores will in future carry on 
business in partnership with Mr. John Russell Makinson, under 
the style of Moores, Makinson & Co., at 8, Brazennose-street, 
Manchester. 


Roger Dawson (Ltd.) have acquired No. 1, Berners-street, London, 
W., which will be fitted up as electric light show rooms. 


BANERUPTOIES, LIQUIDATIONS. &c 

In the winding-up order against the M'Phail & Simpson's Dry 
Bteam Patents Co. (Ltd.) the Official Receiver states :— — 

The company was registered on March 22, 1905, for acquiring from 
Messrs. M-Bhail & Simpson their business of engineers at Wakefield, in- 
cluding 19 patents in connection with the superheating of steam. The 
nominal capital was £416,000 in 15,000 6 per cent. cumulative preference, 
21,600 ordinary and 5,000 deferred shares, all of £10 each. None of the 
directors received any remuneration with the exception of Mr. ym, 
who was entitled to £1,000 a year and 5 per cent. of the profits for bis 
services as managing director. Mr. M‘Phail states that over £30,000 was 
spent in connection with his invention prior to the formation of the on 
pany. The company’s working capital was provided by means o a 
overdraft from the bankers, guaranteed by the four directors. The а 
ingliabilities are £28,460, and estimated net assets £8,937, with а V? 
deficiency as regards contributories of £435,532. — , 

Mr. J. W. Close, C. A., Leeds, has been appointed liquidator. 

Claims against the Otto Electrical Mfg. Co. (Ltd.) to dci V 
Mr. J. W. Beever, 17, Cooper-street, Manchester, i паг s 

Winding-up Petitions.—A petition ( resented by the Impro 
Wood Ра саа Co., Ltd.) for the winding up of the Brun At 
tric Equipment Co. (Ltd.) will be heard in the High Court on AP i 

A petition (presented by Krupka & J acoby) for the ма Bh 
the Improved Electric Supplies (Ltd.) will be heard in the 
Courts on April 16. 

street, 

Sale by Auction.—Messrs. Horne & Co., 8, Delahay-s : 
Store ЕУР Westminster, S.W., will sell by public een e ed 
Royal Arsenal, Woolwich, on 25th inst., at 11 &.m., V а? 
including copper, brass, lead, steel and other metals, ie galt 
tools, electric cable, 26,000 arc light carbons, ши н азу 
drums, lamps, lanterns, &c. May be viewed on Monday, ai 
and Wednesday previous to and on morning of e. ver; and at 
the War Office, Whitehall; the Ordnance Office, 4° eek also эл 
the Ordnance Office, Royal Arsenal, Woolwich. 
advertisement. 


Plant for Sale. Brighton Corporation have for sale A Т, 
triple expansion non-condensing Willans engine, к? to 440 kv. 
working pressure of 180 lb. per square inch, direct Sable for either 
E.C.C. shunt wound dynamo (460/550 volts), sul 
electric lighting or Басра ч о нтр of the 
a surface condenser, capable o i 
sets, complete with steam driven air and circulating Po Ta ppoint 
plant can be inspected and seen running at any and manage, 
ment. Tenders to Mr. John Christie, eng 80 See also 80 
mo Works, North-road, Brighton, by April v^ 

vertisement. 

; Tramway? 

Tramw ils for Sale. _—Newcastle-upon-Tyn¢ rell 
N 9 to offers for about 1,000 tons i tum у 


of the grooved girder type, weighing about 100 Ib. per 


JH 
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The rails are principally in 60 ft. lengths and are of British manu- 
facture to approved specification, to be obtained from the city engi- 
neer (Mr. C. R. S. Kirkpatrick), Town Hall, Neweastle-upon-T'yne. 
Tenders (addressed to the chairman of the committee) by May 8. 
See an advertisement. 


Manufacturers Required.—Mr. H. Herberts, 52, Victoria-road, 
Clapham, London, S.W., advertises that he wishes to enter into 
arrangements with manufacturers prepared to take up the imme- 
diate exclusive manufacture and sale for Great Britain, on per cent- 
age royalty basis of certain turnover, of a special line of cheap 
efficient non-explosive gas-proof medium and high potential fuse 
of protected design. 

Agency Wanted. An advertiser desires an agency for Holland 
in electric light and gas fittings, &o. 

Premises ‘to Let.—A detached house in a prominent main road, 

corner position, in East Greenwich (suitable for business or pro- 


fessional purposes) is advertised to let by Messrs. Blake & Dannatt, | 


18, Nelson-street, Greenwich. 

“Garcke’s Manual of Electrical Undertakings,” 1907.—We 
have received a copy of the 11th annual issue of this useful and 
bulky Manual, which contains statistical and general information, 
including the names of officials connected with nearly 2,700 elec- 
trical undertakings owned by companies and municipalities in the 
United Kingdom. The general information is classified under six 
sections: (I.) Electric Lighting and Traction, (II.) Telegraph and 
Telephone, (III.) Manufacturing and Miscellaneous, (IV.) Colonial 
and British Possessions, (V.) Directory of Officials, (VI.) List of 
Other Electrical Companies Registered since 1856. Each section is 
arranged in alphabetical order, and a comprehensive index facilitates 
reference. In an introductory section on the progress of the year 
useful historical and other notes of interest are given regarding the 
past year’s legislation, so far as it affects the electrical industry. 
The information in each section has been (as far as this is possible) 
brought up to date. There is also a number of maps of the principal 
inter-urban and urban tramway systems, of electrical and steam 
railways in London and district (which also shows the electrical 
lines constructed and under construction or conversion), of the areas 
of the authorised electricity undertakings in and around Greater 
London, and of the London supply companies’ and London County 
Council’s areas of supply, The new edition of the “ Manual ” fully 
maintains the standard of excellence of its predecessors, and the mass 
of information and statistics which it contains must be invaluable to 
those interested in the finance of electricity. The published price is 


15s. net. 
OATALOGUES, &c. 


Dutch Fittings —The new catalogue of the General Electric Co., 
dealing with Duteh fittings, is provided with one of the most 
artistic designs in catalogue 
covers we have received this 
season. The catalogue is de- 
voted to a number of designs in 
fittings in the Dutch style, the 
illustrations being excellently 
reproduced. The designs include 
brackets, pendants, electroliers 
and candelabra 
The latter are 
exceptionally 
elaborate, and 
from the idea 
which the illus- 
trations give 
the originals 
would grace s“ 
the “best 
rooms ” of any 
modern man- 
sion. We have r 
taken one illus- 
tration of a typical 
bracket from the list, 
which will give some idea 
of the designs themselves. 
Among the illustrations , 
are views of the pictur- 
esque show rooms of р 
the company at Queen 
Victoria street, London. 

Lamp Guarantee, — The British Thomson- Houston Co. send their 
latest pamphlet, entitled The Lamp Guarantee,” in which the 
general merits and all-round efficiency of the B. T.-H. Edison lamp 
are set out. FFF 

Time Switches.—A. neat file is to hand from Venner & Co., 6, 
Old Queen- street, S. W., which contains lenfléts relating to the 


~ 
7 
wj 
^. 
4 
à, 


Venner time switch. An exhibit of this switch is being made at 


the Building Trades Exhibition at Olympia, now open. 


to the material under 
the severe bending tests 


issued а pamphlet dealing 


brushes and arc lamp 
carbons. 


Arc Lamp Lowering Gear.—The London Electric Firm, George- 


street, Croydon, send us a photograph of an are lamp in the High. 
street, Wimbledon, which is one of а number in that borough fitted 
with the company’s one-working-part lowering gear. We under- 
stand that lamps fitted with this gear can be wound up and down 
in less than a quarter of a minute. The winch has a patent cam 
action which dispenses with springs, ratchets, pawls and levers. 


Belting.—Hendry's laminated leather belting is very well known 


in engineering circles, but it is interesting to receive a pamphlet 
giving full instructions for the splicing of this belt. These instruc- 
tions are хашари set out іп & series of illustrations depicting the 
various stages in t | 


e splicing process. | 
Enamel.— Following their recent issue of “ Installation News," 


in which some particulars were given of enamelled condnits, 


Simplex Conduits (Ltd.  , 


have published'a booklet 
entitled The Real Truth 
about Enamel.” This 
makes interesting reading, 
and the illustrations are 
an education on enamel in 
themselves. We repro- 


duce an example of No. 1, 
which is a fair specimen 
of what can happen to 
enamelled conduit under 
а bending strain. The 
specimens of Simplex 
enamelled conduit appear 
exceptionally favourable 


applied. 
Carbon Brushes.—The 
Sloan Electrical Co. have 


with Conradty carbon 


“ The Insulator."—'This 
is the title of a publication 
issued by the Standard 
Varnish Works, 23, Billi- 
ter-street, London, E.C., 
and contains articles on 
protecting the electromag- 
nets of telegraph and tele- 
phone instruments, the 
preservation of under- 
ground cables and the 
vacuum process of impregnating field and armature coils. 

Galvanometers.—A new edition of Messrs. Elliott Bros.’ standard 
size booklet G 98 is to hand, and describes a very complete range of 
galvanometers, shunts, scale stands, lamps, and accessories. 

‚ Imports.—The following are official values of electrical machinery, 
material and apparatus imported into this country (a) during March, 
1907,and (b) during the current yearfrom Jan. 1 to March81, with the 
increases or decreases compared with the corresponding periods of 1906 

Electrical machinery, (a) £63,619 (increase £1 ME (b) £144,193 (de. 
crease £20,820); telegraph and telephone cables, (a) £24,258 (increase 
£7,928), (b) £76,722 (increase £35,094) ; telegraph and telephone appa- 
ratus, (a) £22,291 (decrease £10,652), (4) £61,809 (decrease £21,193) ; 
other electrical wires and cables: rubber insulated, (a) £8,866 (decrease 
£130), (b) £23,254 (decrease £1,835) ; with other insulations, (a) £10,770 
(increase £9,183), (by £27,871 (inerease £4,939); other electrical goods 
and apparatus, (a) £44,208 (increase £4,492), (b) £135,149 (decrease 
£681). Total of electrical goods and apparatus, other than machinery 
and telegraph and telephone wire, (a) £110,488 (increase £10,771), 
(b) £824,805 (increase £16,324). 

Exports of Electrical Goods and Apparatus.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery which 
is not separately specified) from March 81 to April 9, with the ports of 
destination :— 

Africa— Alexandria, £277; Beira, £388;  Delagoa Bay, £181; 
Djibouti, £132; Mombasa, E59; Natal, £441 (including £120 telegraph 
cable); Port Said, £18; Port Sudan, £189; Suakim, £789 (including 
£529 telegraph material); Suez, £179 (telegraph material). Argentina 
Buenos Ayres, £2,999 (including £510 telegraph material). Australasia— 
Adelaide, £185; Auckland, £33; Brisbane, £520 (including £270 tele- 
graph material); Cairns, £576 (including £550 telegraph cable); Fre- 
mantle, £599 ; Gibraltar, £19; Melbourne, £534 ; Perth, £319 ; Sydney, 
£1,685; Wellington, 2470. Belginm—Ghent, £127; Ostend, £52. 
Burma—Rangoon, £2,148" Canada—Halifax, £8,438 (telegraph mate- 
rial); Montreal, £109 ; Toronto, £187. Ceylon— Colombo, £98. Cina 
Shanghai, £2,858. Cochin China—Saigon,. £104. Colombia — Bebera, 
£225, Denmark—Copenhagen, £73. Germany—Bremen, 452; Cologne, 


ONE EXAMPLE or ENAMELLED CONDUIT 
UNDER BENDING STRAIN. 


| £366; Dusseldorf, £256, Gibraltar, £24,000 (submarine cable). Greece 
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SPECIFICATIONS PUBLISHED. 


1906 SPECIFICATIONS. 
2,629 B.T.-H. (G. E. Co., U.S.) Controlling devices for electric motora 
2,666 MaNSBRIDGK. Artificial cables aud electrostatically inductive re. 
sistances, and in material for making the tame. 
2,804 ScHULz. Guide apparatus for turbines. 
3,012 Fiz. Electric repulsion motors. (Date applied for, 8/2/05.: 
3,185 Torna. Dynamo-electric machines. 
3,340 Bnockis. Arc lamps. 
3,455 B.T.-H. (G. E. Co., U.S.) Magnetic material for electrical purpose. 


Corfu, £40 (telegraph material); Zante, £30 (telegraph material). Hol- 
land—Amsterdam, £75; (including £85 telegraph material); Flushing, 
£38; Rotterdam, £40. Hong Kong, £103. India—Bombay, £5,180 (in- 
cluding £190 telegraph material); Caloutta, £1,800; Karachi, £54; 
Madras, £20.  Jtaly—Genoa, £2,472. ке Kobe £13; Nagasaki, 
£1,035 (including £302 ship telegraphs); Yokohama, £3,018. Malta, 
£43. Philippines—Manila, £18. Portugal—Lisbon, £187. Russia— 
Kureh, £1,707; St. Petersburg, £480 (telegraph material). Siam—Bang- 
kok; £51. Spatn—Cadis, £119. Straits Settlements—Penang, £187 (in- 
cluding £52 telegraph material); Singapore, £546. Sweden—Gothen- 


burg, £10 (telegraph material); Stockholm, £13. U.S.4.—New York, 3,784 Prarp. Electric fusible cutouts. 
£802.  Uruguay—Monte Video, £150. Total (for 10 days) £65,419, | 4322 B.T.-H. Co. (G. E. Co., U.S.) Electric controllers. 
against £27,258 for seven days last year (April 4 to 10). 4613 B.T..H. Со. (G. E. Co., U.S.) Electric motor control systema. 

According to official returns for March, 1907, the value of electrical | 4. 709 B. T. H. Со. (G. E. Co., U.S.) Lightning arresters. 
goods and apparatus (other than machinery and telegraph and telephone | 5,265 B. T.-H. Co. & Horrs. Control of electrically-propelled vehicles 
wire) exported from the United Kingdom was £183,807, compared with | 5,575 B.T.-H. Co. (G. E. Co., U.S.) Ligutning arrestere, 
£175,306 in the corresponding month of 1906 and with £114,270 for | 5,676 Bevs & Krause. Wall plugs and sockets for electric circuits 
March, 1905, an increase of £8,501 compared with 1906 and of £69,537 | 5,946 STRATTON, CLAREMONT, Beaver & Tanyer. Troughs for electric 
compared with 1905. For the three months of 1907 the total value of cables. І 
these goods was £515,753, compared with £724,785 for 1906 and with | 7,504 В.Т.-Н. Co. (G. E. Co., U.S.) Regulating mechan'am for electric 
£977,167 in 1905, showing & decrease of £708,998 compared with 1906 arc lampe. | | | 
and an increase of £137,970 over 1905. The value of electrical machinery | 7,852 B.T.-H. Co. (G. E. Co., U.S.) Signalling systems for railways 
exported in March, 1907, was £2,220, compared with £1,425 in March, | 8,392 Lack. Indicating and recording permanently the maximum 
1906, and £3,261 in March, 1905, an increase of £795 and a decrease of demand for electrical energy on any circuit. 
£1,841 respectively. The total value of electrical machinery for the three 8,539 B.T..H. Со. (G. E. Co., U.S.) Electric transformers. 
months ended March 31, 1907, was £6,265, compared with £10,330 in | 8,712 НАвтнкш,. Electro-depositing apparatus. 
1906 and £12,200 in 1905, decreases of £4,065 and £5,985 respectively. 9,329 Raymonp & Катмохр. Electric switching mechanism. 

TP 9,693 Crompton & Co. & Tusss, Horizontal electric arc lampe. 


9,858 Masor, STEVENS & Stevens. Gates for electric and other lifts. 
10,904 B.T.-H. Co. (G. E. Co., U.S.) Machines for use in the manufac- 
ture of incandescent electric lamps. 

11,167 Hotman. Telephone and other electrical equipments. 

11,902 WILLIAM McGzocH & Co. & Rernotps. Electrical incandescent 
lamp-holder switches. 

12,120 MrrcHELL. Means for operating tramway and like points fron the 

VvVioedbieles. 

12,463 MoWiLLIAMS. Electric metering panel board. 

12,773 Sita. Terminals for accumulators. 

15,400 Lows. Trolley pulley for overhead wire electric tramways. . 

16,818 ALLORMEINR-ELEKTRICITÄT8-GEs. Alternating-current electricity 
meters of the induction type. (Date applied for, 25/1/05.) 

18,724 Рлвк. System of laying or erecting conduits or сыш fe 


PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


Norz.— The undermentioned Applications (except those marked t) are not 
open to public inspection until after acceptance of Complete Specifications. 
Those marked t are open for inspection 19 months after the date attached to 
them, if they have not been published previously in the ordinary course. 
Names within parentheses are those of communicators of inventions. When 
Complete Specification accompanies application, an asterisk is affixed. 

February 11, 1907. 
5,554 TAYLoR. Sound signalling on self-propelled vehicles or locomotives. 


conductora. e 
5,542 Оше. Holder for electric glow lamps. 19,413 Hanson & ScHRENKLER. Sound magnifier for telegrapbie in iru- 
5,549 KN EDV. E'ectric ignition spark plug». menta. 


5,554 MaBsHALL. Central battery telephone switch'*oard circuita. 
3,370 Weston. Tramcar traction. e 
5,580 Forzst. Wireless telegraphy. (Date applied for, 14/2/06.)*t 
5,581 Unterserc & HELMLE, trading as Unrerssrc & Нкм. High 
tem ion magneto-electric ignition apparatus.“ 
3,411 EarzlDixo. Electric current generators. 
3,426 WHEATLBY. (Enochs, U.S.) Telephone exchange apparatus.“ 
3,432 Ералв, sen. & Epoan, jun. Switches, 
February 12, 1907. 
10,2404/06 Kirszs. Translating systems for telegraphy. (Date applied 
for, 2/5/06.)* t 
5,457 CLUTTERBUCK. Incandescent lamps. 
5,462 CHAMBERS & Bennatr. Induction coils. 
5,485 ELEcTRIC IGNITION Co. & Hatt. Ignition coils of automobiles. 


19,468 Rianox. Arc lamps. | 
20,251 HaUDENSHIBLD. Electric current collecting trolleys, 
21,719 Van Карен, RoBtsSoN & Matz. Auccumulators. 

24,330 Fauvin, AMIOT & CHENEAUX. Battery testing apparatus 
24,806 FmEROHLAND. Electrodes for electrolytic purposes. (Date applied 
for, 9/11/05.) | 
28,570 HioRTH. Electric furnaces. | | lied 
28,959 HionrH. Operating electrical smelting machines. (Dite app 

for, 5/5/06.) 


COMPANIES’ MEETINGS AND REPORTS. 


— — 


5,505 DAKHYL X GaLANTL Producing electric light displays. 
5,522 ScHuLTz. Indication of the blowing of fuses in electrical distri- 
bution systems. (Date applied for, 14/2/06. )*t 
5,645 SHELLHAMER. Electric heating pads. (Date applied for, 2/4/06.)* t 
February 13, 1907. 
251 B.T.-H. Со. (G.E. Co, U.S.) Electricity meters. 


WiLLMOTT. Universal joints for electric light fittings. 
5,599 Morin. Telegraphony.* 


5,615 Gunninc. Electric switches. 
5,651 Junangr. Iron electrodes for accumulators with alkaline elec- 


14% 105 б method for manufacturing same. (Date spplied for, 


5,655 В.Т.-Н. Co. & HoL DS. Electric meters. 
February 14, 1907. 
15,1261/06. CowPzn-CcLzs. Manufacture of metal arti-les by electro- 
deposition. (Date applied for, 5/12/06.) 
5,639 McGurk. Electrically-operated automatic fog-signalling apparatus. 


3,642 Hann. Automatic electrical and etic thermostatic regulator. 
5,662 Fox. Turbines. (Date applied for, 14/2/06.)*+ 2 


5,669 BARTLETT & SHANKS. Combinated electrical switch. 
3,711 J UNGNEB. Producing electro-active cement-like substances of iron 
and nickel bydrates for forming electrodes. (Date applied for, 


15/2/06.) 
February 15, 1907. 
3,731 THORNE. Bulbe, sbades or globes for electric and other lamps. 
5,739 LaxcasHIRE Dynamo & Moren Co., WARBURTON & KELSALL. 


Automatically equaliting power supplied to motors subjected to 
an intermittent load. 


5,740 Woop, McLzop & LaNcasHIRE Dynamo & Мотов Co. Control- 


ling the supply of electrical energy from alternating-current elec- 


tric generators or mains to alternating-current electric motora. 
750 Tucker. Electrical connectors. 


3 
2101 Brown, Brown & GnEsTY. Guards for incandescent lamps.“ 


tric vibrators. * ( im: alse A.G., Germany.) Elec 


Willans & Robinson (Ltd.) 


A meeting of the preference shareholders was held on Tuesday, pA 
Marx Ronson presiding, to consider a scheme fer ee eee 
capital of the company and for passing a resolution for the modifica 
of the preference shareholders' rights. . ne the 
The SECRETARY (Mr. C. S. Essex) read the notice convening 
meeting. -— d 
The CHAIRMAN said: We havefully laid before you in print the иш 
the scheme recommended to your acceptance; but I would like to Md tie 
on behalf of the board, that we have had no object in view but to ү к 
balance with absolute fairness between the two classes o! share portion 
We have not asked you, the preference shareholders, to bear апу осей 
of the loss, or to cut down the value of your claims, but ате to your 
your rights in a form which shall be as little injurious as роза! т rib the 
do- partners, the ordinary shareholders. The scheme sete [0 your 
calculations which we consider justify the scheme for Seige ty fies 
arrears of intereat—contingent arrears observe, not due to you e does not 
profits are made, Acceptance of the resolutions I shall n i Соп. 
settle the matter, as we have then to presenta petition to the del given 
1 am glad to say that the great number of proxies which шо ыы: 
in favour of the scheme leaves no doubt as to the opinion 0 ected, in 
holders generally. The scheme must be either accepted or Te ^, 
I would ask those who may object to any of its de The question is 
objections in the interest of the proposal generally. 2 there 
really dividends or no dividends for a number of yeare to 00 ош the 
can hardly, we think, be two views about the answer, Ta weight 
advantage of giving that answer in the form whioh will и, ol tbe 
with the High Court. The suggestion has been made thas, by issuing 
proposal set forth in the scheme, we should pay off a bat iis рю. 
second debentures or the ordinary shares 8 ш " ame dividends 
lutely impossible to carry out such a proposal and yet re$. 
at once, because we should have created a perm t all, and whieh, 
company in discharge of a claim which is not а debts алы, whi 
therefore, does not now appear as a liability in our ad be such as to 
situation created for the ordinary shareholders wo 


— ИЙ 


THE ELECTRICIAN, APRIL 12, 1907. 


1081 


make it impossible to expect them to give their consent to the scheme. 
In conclusion the chairman moved an extraordinary general resolution, 
empowering the company, at a subsequent meeting, to pass a resolution 
by which the capital of the company would be reduced to £483,336, 
divided into. 75,000 preference shares of £5 each and 108,336 ordinary 
shares of £1 each, by cancelling capital which has been lost or is un- 
represented by available assete to the extent of £4 per share on each of 
66,666 ordinary shares of £5 each, which have been issued, and by 
reducing the nominal amount of each of the ordinary shares from £5 to 
£1, and by dividing each of the unissued ordinary shares into five shares 
of £1 each. Upon such reduction of capital being confirmed by the court 
and completely effected there will be issued to the preference shareholders, 
in proportion to their holding, £35,000 nominal funding certificates in 
satisfaction of the arrears of dividend on such preference shares accrued 
up to Dec. 31 last, carrying interest at the rate of 5 per cent. as from 
July 1, 1907, payable out of profits next after the dividends on the pre- 
ference shares, and in priority to all dividends on the ordinary shares, 
and to be redeemed by the operation of a sinking fund of 5 per cent. per 
annum on the amount of such funding certificates, to be provided as 
regards each half-year out of the surplus profits of the company. 

Mr. CALVER seconded the resolution. 

Mr. SIMEON and other shareholders contended that the scheme was 
not altogether fair to the preference shareholders. 

The CHAIRMAN said the board had endeavoured to arrive at a fair 
settlement, and they had consulted with the large shareholders before 
submitting the scheme. 

The resolution was then carried, with few dissentients. 


A meeting of the ordinary shareholders was next held, Mr. Marx 
RoniNsoN again presiding. 

The CHAIRMAN moved a similar resolution to that carried at the 
above preference shareholders’ meeting, and said those who could read 
between the lines would see that the company was ne longer in a bad 
position. The sacrifice to be made by the ordinary shareholders was 
really a small one, and he ventured to think that the sacrifice made by 
the preference shareholders was also a small one, There was no question 
of bringing in more money to rank before the ordinary shares. The 
company was in a strong financial position, and did not need to issue 
more shares, so that the ordinary shareholders would remain entitled to 
the same proportion of the surplus profits, after paying the preference 
charges as before, and what would pay 5 per cent. on the old shares of £5 
each would pay 25 per cent. on the reduced shares of £1 each. 

Mr. W. HOLLAND seconded the resolution. 

Mr. WILLARD called attention to the amount paid yearly in directors’ 
fees and salaries. 

The CHAIRMAN said the directors of the company did not merely 
attend board meetings once a week. They were really in the position of 
working partners and managers. | | 

The resolution was then carried nem. con. 


The ordinary general meeting of the company was then held later, Mr. 
Mark Rosrnson in the chair. . 

The CHAIRMAN, in moving the adoption of the report, said: I must 
again refer to the improved position of our company and the steps which 
this forces upon us, if we would not forego all the fruits of this prosperity 
ourselves, atid reserve them solely for a comparatively distant future, an 
act of self-sacrifice which does not seem to be called for. Happily, the 
shareholders of both classes have given emphatic approval to the scheme 
we have laid before them, and we hope you will record your approval just 
as emphatically when the resolution is put before you. Last half-year's 
profit, though unfortunately beyond our reach owing to the presence of 
accumulated loss, can hardly fail to be satisfactory, considering how new 
are the industries which have largely taken the place of our old business. 
So commanding a position in the new turbine industry as that which we 
have already reached could not have been attained in this short time if 
it were not for the old prestige of the company, and this is an asset which 
does not appear in the balance-sheet, but is & valuable one. The other 
new departure to which we are giving great attention, the manufacture 
of the Diesel oil engine, also makes satisfactory progress. Several of 
our Diesel engines bave been finished and have proved highly success- 
ful, and we look for a great business in this direction. As regards 
Queen's Ferry, the negotiations for sale have not yet come to a settle- 
ment; they are not off, however. We have no intention of closiog 
the place, but we must be prepared to face, and we have no desire to dis- 
guise, the undoubted great difference between the market value of the 
works under present conditions and the value now standing in our books. 
But when we have settled the real value, we are not going to be frightened 
away from it, even for the sake of bringing the business earlier to an end. 
As you know, the scheme before you is based upon an immediate and 
drastic writing-down of the value of the Queen's Ferry Works. If we re- 
peat last half-year's Rugby profit of nearly £23,000, we may expeot to 
be on the right side of £20,000 when all deductions are made, and that, 
as you may easily reckon, is consistent with substantial dividends for every- 
one. These figures show, I trust, that sven while Queen's Ferry remains 
on our hands we have excellent grounds for hope in the future. During 
the past year efforts have been made to extend our trade abroad, For 
many months one of the directors (Mr. Lazenby) has been in China and 
Japan, particularly in the latter country, where great developments in 
electric lighting, electric traction, &c., are on the point of being made, so 
that there is an important opening for turbines in that country. Unfor- 
tunately, our American rivals have very firm possession of that field. One 
contract, to come on in February, is so important that Mr. Lazenby, who 
had intended to go on to India in November, remained to look after it, 
and correspondence from him shows that in this and other matters he has 
spared no pains or energy to obtain adherents for our turbines. Though 


our rivals have been too strong for us во far, we trust that it will prove 
that Mr. Lazenby’s visit has strengthened the Japan agency, and has 
paved the way for larger orders in the future. 
Mr. F. W. KE seconded the motion, which was agreed to nem. oon. 
The retiring directors and auditors were then re-elected. ' 
Mr. A. HOLLAND proposed a vote of thanks to the chairman and the 
board, which Mr, TYOE seconded, and it was carried unanimously, and 
the CHAIRMAN responded. | 

An extraordinary general meeting wasafterwards held and the rosolution 
for the reconstruction of the capital and the modification of the rights of 
the preference shareholders was agreed to. 


ANGLO-ARGENTINE TRAMWAYS CO. (LTD.)—At the meeting last week 
Mr. J. B. Concanon said practically the whole of the 2 stem was 
now being worked electrically, and they got some considerable profits 
owing to the electrification of various sections of the line during the early 
part of last year. The city lines were not electrified until the end of 
September, and therefore a comparison as regards either receipts or 
details of expenditure was hardly practicable; but they bad a gross in- 
crease of £98,730, while ee increased by £67,725. The receipts 
per mile, which was really the best test they could apply to the prosperity 
of a tramway company, increased from 13°25d. in 1905 to 13°95d. last 
year. On the other hand, the expenditure per mile ran, not including 
amount set aside for depreciation renewals funds, increased from 7:684. 
to 7:950. Electric traction had not yet been in operation long enough 
to be able to say with exactitude how much should be set aside annually 
to meet renewals as distinct from sums spent on maintenance or tem: 
porary repairs. They had decided to grant their best drivers and con- 
ductors, by vey of bonus, an amount equal to 5 per cent. increase. That 
benus was paid quarterly, and they kept a quarter’s payment in abeyance. 
It was subject to good conduct on the part of the men; but it meant an 
increase of £11,000 per annum in wages. Towards the end of January 
there was a serious strike, which lasted eight days. All the men on 
strike sought readmission on the same terms, but they refused to re- 
employ 250 of the ringleaders. The strike cost something like £6,500. 
They had used the renewals fund, &c., for purchasing 100 new cars and 
covering the cost of converting 70 old horse cars into trailers. That 
capital outlay and the cost of some desirable short extensions which they 
hoped to get very shortly would necessitate an increase of share capital 
by about £150,000. | 


BRITISH ELECTRIC TRANSPORMER OO. (LTD.)—In the report for 1906 
the directors regret that, while the year's trading shows a satisfacto 
profit, they think it advisable, owing to heavy losses sustained throug 
the failure of certain customers to meet their engagements, to recom- 
mend that a large amount be written off, which will necessitate a loss 
being carried forward to 1907. The directors consider that the business 
is now sounder than it has been in the past, and that the current year 
will show improving resulte. The accounts show that, after paying all 
manufacturing costs and expenses of administration, there remains a net 
trading profit of £10,692. Adding the amount brought forward (£794) 
and the reserve (£6,000) the available total is £17,486. The board recom- 
mends payment of the preference dividend for the six months to June 30 
paid in August), £914. 13s. 11d., writing off bad debts (£10,010), writing 
own shares received in payment of accounts and depreciation of invest- 
ments (£10,286), writing off expenditure on prospective business (£273), 
and to carry forward a deficit of £3,998. 


BRUCE PEEBLES & CO. (LTD.) —At the meeting last week, the chairman 
(Mr. W. C. Peebles), in moving the adoption of the report given in our 
issue of the 29th ult., said that, in view of the excessive competition in 
the electrical industry, the results of the year's epe might be con- 
sidered satisfactory. The directors did not recommend a dividend greater 
than 6 per cent. per annum, as they deemed it advisable to build up 
the reserves, so that the company might be in a strong position to meet 
competition, and for other contingencies to which & large manufacturing 
and contracting business was subject. Dealing with the figures in the 
balance-sheet he said there was an increase of £1,178. 7s. 10d. on the 
buildings, making the value £49,647. 4s. lld., against £47,468. 7s. 1d. 
last year. That was due to the erection of large outside buildings for 
stores and patterns. Working plant and machinery had increased by 
£10,457. 3s. 11d. owing to the special machinery required for carrying on 
the company's inoreasing business. The works were regarded as among 
the best equipped of their kind in the country, and although there woul 
always be a certain amount of additions to plant, the amount in future 
would not be heavy. The stock, stores and work in progress had increased 
from £98,093. 6s. 6d. to £109,593. 48., an increase of £11,499. 17s. 6d., 
due largely to the amount of work in hand at the close of the year in con- 
nection with current contracts. The debts due to the company amounted 
to £301,572. 8s. 3d., against £208,907. 15s. 2d. due by the company. 
Shares in power and traction companies, which the directors had care- 
fully revised as regarded values, stood at £51,920. 10s., against £64,000 
last year. In those values the directors had made considerable allowance 
for depreciation. Special reserve investments now stood at £11,318. 15s.8d 
The preliminary expenses brought forward, to which were added the 
expenses of the issue of 1906, had been charged against the disposable 
proni and would therefore disappear. The turn-over for the year had 

een well maintained, and the foreign agencies which had been starte! 
would, it was hoped, materially assist the company by extending 
the area of its operations. The present keen competition in the 
electrical industry had caused the directors to look about for ways 
and ‘means to reduce the cost of manufacture to the lowest pos- 
sible minimum and at considerable expense new designs had been 
adopted and additional plant laid down to still further standardise the 
lines of machines the company manufactured and render quicker delivery 


1032 


THE ELECTRICIAN, APRIL 12, 1907. 


4082 


possible. The benefit of that would be felt in the near future, and as 
ateps had been taken to cut down selling and all other expenses, & con- 
siderable saving in those departments might be looked for ia the current 


the Delhi 
electric tramways and the Llandudno and District tramways. The power 
had been in 


ways an | 
electrical station was in course of construction by the com 
municipality of Mussoorie (India), 
tion for the com 1 
were, no doubt, other stations of & similar nature to be constructed in 
that country, the experience gained by the company should prove most 
valuable in securing that work. Certain bills promoted in the last session 
of Parliament had received Royal Assent, and the works authorised 
would, it was expected, be started this 
further remunerative employment. as lished 
compared favourably with the largest concerns of a similar nature in this 
country. The company had a staff of highly-skilled engineers, able to 
tackle practically any important work that came along, and that that 
was recognised was shown by the many contracts entrusted to the oom- 
and by the repeat orders received, That sition had not been 
attained without expense or hard work, and, in order that full advantage 
might be taken of the groundwork that had already been done, the direc- 
tors considered it advisable that the borrowing powers of the company 
should be extended to provide further working capital which was neces- 
. In conclusion, he thanked the staff for their loyal assistance, 
without which it would have been impossible to have attained the results 
ghown. 
At extraordinary general meetings afterwards held resolutions were 


unanimously approved authorising the increase of borrowing powers from | 


£100,000 to £200,000. 


CALCUTTA TRAMWAYS CO. (LTD. )—Gross traffic receipts for 1906 
were £158,856 and working expenses £86,918, with a revenue balance of 
£72,677, added to £701 from last year, and interest £2,096, making 
£29,447. The directors recommend a final dividend of 4s. 6d. per share, 
aud allocate to depreciation £5,000 and carry forward £822. 


CANADIAN GENERAL ELECTRIC OO. (LTD.)—The profit for 1906 was 
$853,675. The contract price of unfinished work on order at the end of 
the year was upwards of $4,000,000 and the new contracts closed during 
the first two months of 1907 are stated to exceed in amount those of the 
corresponding period of last year. The operation of the electrical de- 
partment had been hampered by lack of facilities, but, on completion of 
the new factory building early this summer, manufacturing conditions 
should be much improved. Much of the apparatus turned out during the 

ear had been of novel design and of much larger capacity than has been 
hitherto built in Canada, and the. directors point to the successful opera- 
tion of the 12, 000 n. v. generators, manufactured at the Peterborough shops 
for the Niagara power plant of the Elootrical Development Co. 


` CUBA SUBMARINE TELEGRAPH CO. (LTD.)—The report of the directors 
for the half-year to Deo. 31 last states that the total receipts for the 
six months were £20,007. 6s. 1d., expenses £6,518. 14s. 8d., leaving 
£13,493. 118. 5d., added to £6,297. 12s. 4d. brought forward, making 
£19,791. 33. 9d. £6,000 has been added to reserve, which now stands at 
£98,000. Preference dividend absorbs £3,000, and the directors recom- 
mend a dividend at the rate of 5 per cent. on the ordinary shares (tax 
free), £6,791. Зв. 9d. being carried forward. The company’s cables con- 
tinue in good working order. The Havana land-line and hut at Batabano 
suffered considerably from the cyclone on Oct. 17 last, but the damage 
was speedily repaired with litile interruption to the traffic. 


GUILDFORD ELECTRICITY SUPPLY CO. (LTD).—Dr. F. R. Russell, at 
the meeting last week, said the most satisfactory part of the report for 
the past year was the decrease in the cost of fuel. Although they had 
supplied 50,000 more units than in 1905 their coal and fuel costs had 
diminished by nearly £300. The motor load had increased by 40,000 
units. They had not the same increase for lighting. but last winter was 
an exceedingly bad one for electric lighting companies. The success of 
the company was very largely due to their excellent engineer, Mr. Alderton. 
A dividend of 4 per cent. (less tax) was declared. 

JOHNSON & PHILLIPS (LTD.)—At the meeting on Monday Mr. R. W. 
Blackwell, alter referring to the accounts, said the standing of the com- 
pany had been well maintained, despite the serious fire at the works 
early in the past year. Two additional workshops bad been erected and 
were now covered in, and the ereoting and installing of machinery therein 
would be taken in hand very shortly. That those shops had been erected 
was due to the fact that they found their electrical engineering depart- 
ment was unable to cope properly and economically with the large demand 
which they had had during the year for cable-manufacturing machinery. 
Before deciding to construct new shops at Old Charlton the directors 
investigated very carefully the sites offered in various towns of Great 
Britain which were most desirous of stimulating manufacturing interests. 
They visited many of those towns, and while it was undoubtedly the case 
that in many of them advantages were to be obtained which it was im- 
possible to expect in the vicinity of London, yet taking into consideratiod 
the nature of their trade and their clientele, there was little or no advan- 
tage to be gained by moving away. They were fairly full of work, and 
saw no reason to expect any drop in the prosperity of the company. 


total improvement of £2,469. 


See a .. — — 


MERTHYR ELECTRIC TRACTION & LIGHTING CO. (LTD.)—At the 


meeting last week the directors reported that the gross receipts 
light railways for 1906 amounted to £10,639, and revenue fo deck 


supply was £4,782. After deducting expenses the profit for the year was 


£4,083. The directors recommended a dividend of 4 per cent. on the 


ordinary shares. After allowing for proportion of administration expenses, 


the electricity supply section showed an increase of £521 in profit. The 


charge to consumers was reduced during the year. The equivalent of 


18,397 80.p. is now connected. The receipts (from the light railways 
also increased by £574, and the expenses a decrease of £1,895,’making a 


The passengers carried numbered 
1,880,154, compared with 1,882,437 in 1905. 3i j 


OLDHAM, ASHTON & HYDE ELECTRIO TRAMWAY (LTD.)—Total 


revenue for 1906 was £31,609. 16s. 4d., and expenditure (includi 
interest) £23,791. 12s. 1d., leaving a profit of £7,818. 4s. 8d. (compar 
with £6,285. 13s. 9d. in 1905). The directors propose a dividend at the 
rate of 7 per cent. on the ordinary shares for the six months ended Dec. 31, 
making 6 per cent. for the year. £494. 88. 9d. to be carried forward. 


RAND CENTRAL ELECTRIC WORKS (LTD.)—At the extraordinary 


meeting on Monday Sir C. Rivers Wilson presided, and, in moving a 
resolution for the voluntary winding up of the company and the appoint. 
ment of Mr. Henry Rogers as liquidator at a fee of £500, reminded the 


shareholders that on March 25 an agreement was confirmed for the sale 


of the company’s property to the Victoria Falls Power Co. The rem- 
lution was carried unanimously, and it was further agreed that £3,000 


should be paid to the directors in addition to their minimum remunerat- 


tion, and that £900 should be added to the fixed remuneration of the 
local board. 


WYCOMBE (BOROUGH) ELECTRIC LIGHT & POWER CO. (LTD.).—The 
directors reported at the meeting last week that the connections to the 
mains in 1906 represented 5,065 8 o.p., making a total of 46,048 8 ер. 
Including £124. 118. 8d. brought forward, the year's profit was 
£4,439. 15s 0d. A dividend of 2 per cent. was declared. 


n————X— — — 
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NEW COMPANIES, MORTGAGES AND CHARGES. 


— — 


NEW COMPANIES. 

w. M. STILL & SONS (LTD.) (92,777.)—Reg. April 3, capital £50,000 io 
£1 ehares, to acquire the business carried on in London and M 
as W. M. Still & Co. to adopt an agreement with W. M. Still, and to 
carry on the business of metal spinners, copper, silver and tinsmiths, 
brassfounders and finishers, electroplaters, stampers, piercers, metal 
workers, makers of gas and electric lamps, aro lamp cases and cy 
gas and electric light fittings, &c. First directors W. M. Still (permanent 
governing director), W. C. Still and F. G. Still. Reg. office, 20 and 34, 
Charles. street, London, E. C. 


MORTGAGES AND OHARGES. 

BRITISH ELECTRIC EQUIPMENT CO. (L'YD.)—1esue on Mareh 20 of 
£2,000 5 per cent, mortgage debentures, part of series created same date, 
to secure £20,000, charged on the company’s undertaking and property, 
present and future, including uncalled capital. No trustees. No previous 
issue of same series. 


ee 
CITY NOTES. 


А 907 
J MEMORANDA (April 11).—Bank rate 4j Per cent. (Apnl 11, 1 
Price of silver Ud вова. per os.  Consols 6865—86} for 0007 
86,4, —86ү; for account; | per cent. annuities z Conio and 
Day, May 8; Stocks an Shares Continuation Days, ap Мі 
May 13; Tioket Days, April 25 and May 14 ; Pay Day, April 26 
Share Carry-over Day, April 23. 


ANGLO-AMERIOAN TELEGRAPH CO. (LTD.)—The directors i 
declared an interim dividend for the quarter ended Maroh 31, sl codi 
cent. on the ordinary stock and £1. 10s. per cent. on the prefe 
(less tax) payable May 1. dividend 

GREAT NORTHERN TELEGRAPH C0.— The directors propose & d jos 
and bonus of 20 per cent. in all (including 5 per cent. pir dividend 
ting aside the usual amount of £55,555 to reserve and credi 8 
equalisation fund with £22,222, 


sary ditt 

VMI TOR D. on- SEA ELECTRIC SUPPLY CO. (LTD.)—An ordinary 

dend of 34 per cent. has been declared. Receipts for the past year wer? 

£539. бв. 3d., and expenditure £222. 9s. 2d. тон 0. 

С NORTH METROPOLITAN ELECTRICAL POWEB param sy) bot 

(LTD.)—A meeting of this company was held yesterday ( 

the proceedings were private. a 
ORIENTAL TELEPHONE & ELECTRIC CO. (LD ends 

commend, subject’ to audit, payment of the fol th 

rate of 6 per cent. on the р ghares ped on the ordinary 

Dec. 81 (less tax) and a final ividend of 4 per сеп. 

Shares issued (t&x free), making 7 per cent. for the year. Nos АТЁЙ 
PRIMITIVA GAS & ELECTRIC LIGHTING CO. OF dend lor ер 

(LTD.)—The directors recommend a final ordinary piis 

year of 4s. 6d. per share, making 7 per cent. for the year. -iii paid by 
SUBMARINE CABLES TRUST.— The coupon due doe f C 

Messrs. Glynn, Mills & Co., 67, Lombard-street, London. ™ 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC 


Bury сата 
— — 
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(а) These 5 are eem the corresponding period last year. 
t Minus 9 days. * Partly el 


t Minus 3 days. 


RECEIPTS. 
Week $ Inc. 
Deo. 


April 3 1,359 
March 29 323 
April 8 | 18,433 
March 30 476 
April 6 461 
» 8 823 

» 6 ‚330 
March 39 168 
» 29 275 

|| Ар: 8 1,291 
Т 6,537 

"| March 23 791 
.| April 3 1,996 
"| March 28 500 
April 6| 1,032 
" ,243 
Match 31 1,195 
oe 836 
April 7 1.057 
m 6,818 
March 31 3,633 
April 6 1,335 
35 7 815 

„ 6 M4,509 

T 120 

m 2,451 

.| March 29 84 
April 6 5,564 
ah 4 1,158 

10 7 2,689 
March 39 2,836 
April 3 81$ 
T 4 508 

M 5 1,385 
March 39 619 
April 6 276 
i 5,758 
March 29 861 
Аргіі 3 3,192 
» 6 1,171 

às b 333 

h 29 1,072 
April 6 | 18,967 
T 144 
March 29 256 
April 6 | 1,690 
„ ,680 
March 29 672 
m 811 
April 4 1,935 
э” | $8,061 

» 61 3,594 

» 6 548 

,5 3 206 

$i 6 413 

» 6 666 
March 29 162 
April 4 242 
March 29 | 104 
; April 6 173 
КА i ! 1,440 

2: 2,629 
March 29 143 
April 6 7,314 
ji 6 2,737 

T 6 541 
..| March 31 | 1,503 
„ 30 11, 251 

k 30 30,236 
April 5| 9,389 
» 6 207 

» 6 125 

m 6 | 16,193 

» 6) 1973 
March 29 236 
April 7 7.165 
March 29 5,168 
29 430 

April 6 117 
» 6 4,932 

w 6 804 

„ 5 H8 
March 29 716 
-| April 7 2,242 
EN 178 

: ” 9 1,608 
.| March 29 155 
April 6 | 2,655 
March 29 | 1,814 
‚| April 3 86 
. March 29 81 
April 8 | 4,414 
March 27 47 
Apri 7 | 6,145 
March 30 | 9,816 
April € | 10,794 
a | 1,169 
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§ Plus 2 days. 
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TIR 


No. of 
weeks. 


AGGREGATE. 
Inc. or 


| Amount. | 


£ £ 
6,111 |+ 2,040 
2,684 15 
235,792 |+ 16,831 
937 |+ 389 
13,123 |- 103 
8,755 |+ 2,427 
1,902 |- 96 
2,089 |- 53 
9,360 |+ 444 
6,537 эз 
8,187 vee 
: + 1,140 
64,954 |+ 5,173 
1,022 |+ 736 
2,243 |+ 257 
83,663 |+ 10,569 
231,799 |+ 8,563 
1,057 |- 218 
$7,567 |+ 1,917 
48,111 |+ 2,892 
1,885 |+ {3 
315 |+ 86 
а798,031 |+ R99,103 
1,5297 |+ el 
9,451 |+ 498 
651 |+ 60 
87,228 ＋ 10, 053 
8,905 |+ 934 
41,6093 |- 177 
32,877 ee 
5,578 |- 80 
1,385 |+ 473 
5,275 |+ 253 
276 |+ 73 
1.323 |+ 64 
63.943 |+ 2,396 
9,295 |- 71 
50,325 |4 7,058 
1,171 |+ 386 
833 |- 137 
11, + 458 
747,642 |+ 61,006 
1,780 |+ 71 
2,562 |+ 101 
25,883 |- 971 
52,4 1 9 [I1] 
7,180 |= 97 
3.005 |= 148 
11,140 |+ 6,061 
‚061 |+ $1,698 
3,594 |+ 28 
584 |+ 85 
206 |+ 97 
443 |-- 147 
7,589 |+ 646 
1,267 ae 
6,0038 1+ 556 
1,074 |- 61 
7,406 |+ 173 
13,963 + 2,571 
15,028 i+ 5,014 
1,599 |- 30 
7,814 |+ 2,880 
39,283 |+ 952 
33,759 |4- 6.296 
19,494 |- 118 
133,489 |+ 2,608 
1,372,597 , 
74,933 | 7,995 
4,172 |+ 501 
125 |+ 24 
16,193 |+ 8,322 
25,858 |+ 1,211 
2,386 |+ 186 
109,575 |- 3,832 
46,735 ＋ 11,944 
8,644 |+ 138 
351 |+ 10 
4,982 |+ 1,131 
со |+ 211 
448 |+ 167 
6,943 |+ 663 
4493 ＋ 1,065 
7,129 өө 
21,13 |- 90 
1,249 |+ 84 
2,655 |+ 980 
22,106 |+ 161 
600 |+ 9 
4,414 |+ 191 
% 70 fo 11 
11,108 [+ 1,133 
«| Plus 8 days. 


Dec. (a) 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIO RECEIPTS, 


E 
Ine. AGGREGATR. 
te 2 Pot а 
a 0. „Or 
is | s | Dec. (a) 
Southport Tramways March 20 305 + * 83 13 7013 £ u 
eee vee are М - 
South Metropolitan » 29 963 si 12 8,192 See 
South Staff.. „ 20 916 | 175 12 288 |+ 667 
Btalyb’ de, &. Jt. Bd.] Apr! 6 969 | + 286 1 969 |+ 286 
8 lend De d е si | T sis "S éa 
Sunderlapd & eceso Т 168 | + 405 14 5,615 |+ 883 
Swansea eser | March 27 888 | + 163] 12 9,574 |+ 513 
Taunton ооё езе 000000 06029000. »9 29 42 + 4 12 462 <a 52 
Tynemouth a е 29 339 t 76 | 12 1,868 |- 140 
Tyneside Trams Oo. . . Apr 2 994 | 4 ela |j 14 | 5614 j+ 1088 
Victoria, Eee. Supoly Co. oi March 3 880 | -+ 110 eee aa 
Wallasey District Counall.. 1 Ез 1.031 + "m 1 1,034 |+ 334 
arc 
Walsall Corporation -1 April 6 7 Е - 954 jM 6.6681 — 11 
.. wir iia jj m 
eee eo aro = 
cpi e RAN, 
esc [1 4 ЫШ 
„Wolyerhampton Corpa. .. Mirch 291 3899 . 72 12 2,880 |- 65 
W 00000000000000000000000€ s 29 128 + 46 19 1,126 - 4 
Yorksbire W. R. Trams ...| April 7 1,0987 | + 937 14 15,034 
Yorkshire Woollen Distriet| March 39 948 | + 177 12 10,890 '4- 699 
@ Thoss, о eee period last year. * Partly 
EN, J Plus 
electrical, I Pius? days. 
COLONIAL AND FOREIGN INVESTMENTS. 
LAST EET RATS X) DIVI- | BUSINBSS, 
DIVI- NAME, W YIELD- | DEND | 8 DAYS TO 
DEND April je. во. | DUE. | APRIL 10, 
ELESTRIG RAILWAYS. High-| Low. 
PERR г. N- ö n 6 lap, Oct т 705 
5 2 6% 2 „„ = 
5 2 Do. H Саш, Pre... . 614—51{ | 414 6 = dE TI 
86. НЧ Fee nt Ox Deb, bebe 184 —135 |4 9 0 su d us 
Deo. Trams рер. 
o ) ec „„ „„ „„ „„ „„ £9 „„ ое е 104 —107 4 18 6 e es — 
5| œ 
Ord... a оооооое % „ во ое 9.0 „% d — ee as 
5 Do. 5 Oent. Cum. T" 4—5 6 0 0 - .. 
Bt. Do. Cent, Db. Prov, O. 98 —102 4 8 0 = 9: - 
В. British Ма EL Ry. Df. Ord.| 126 —18) 4 12 0 æ | 183 
Bt. 5 Do. Pref, Ord. e200 пр 00 оо оо 106 —110 4 11 0 = 1 107 
St.| B Do. 5% Cum. P 108 —107 | 4 18 6 ра 101 109 
40 4 Do. 4 per Gent. Ist Mort. Dbs.| 100—1022| 4 8 8 - om sed 
100 Ч Do. Vanoouver Power Debs. ... Mc 460 m ABT 
5 Buenos Ayres —4 816 0 - 833| 31] 
5 Do, 6 Cent. A" Om. Pre£.|. 5—54 6 9 0 Z b - 
6 Do. “ " 002000000000 900990900000090000» 44—654 b ll 6 a ee ый 
Bt. : Do. 6 © segppececece 104 —108 4 14 8 e oe oe 
Bt.) 5 ue 5 and Dan. ‚ (red.) oe Trams (1901) 101 —104 4 16 0 e» | ee as 
Я 2600065 Ayres өс. Trams 
i х 000000000 cove ‘Grand National 93 —101 4 19 0 es ee ee 
ях e 2 „ „% 06% %%% 0 10 2 er : = ое 
100 t Do. 6 lat eee ager - рац ee « 
6 $* 0 ао п. (1 to 106,000) 74—88 | 415 6 =~ es | ao 
5 170 = гов 105,00 to 187,610 еә ва 7 8 9 6 =» е — 
10⁰ Do. um. Prei... . 58-53 41000 1 - 
1| 4X со ax Ant Deb. Stock (red.)... 106 —103 4 8 8 = |10:4 [198 
Bt. өө 8 Tram Shares E se ee L| oo 
.. | 6X | Colombo Tr. & Lig. 5% lat Mt. 'Db| 95 —4.8|4113 0 — — oe 
1| 6% | Havana Elec. Ry. Con. Mt, 6% г 
- x ehem dA и о sus queue 
T. ө 
е 5x Deb. В ck СЕЈ оос оз (KD ав 56 91 —95 5 5 0 ee oo 
5 67 Do. 6 “B” Ditto 2 0 6 0 0 £0 —t4 7 2 6 ee oe 
5| 10 | Lisbon Elec. Trams Ord. ........| 17—110 | 3 9 6 is e 
100| 0/74 | Do. 6% Cum. Pref. ...... e| 10—156 10 22 . T 
Bt. 5 Do. 6 Reg. Mort. Debe. TN —1lui 4 19 0 ee 2 ee 
St. Б DX re 6 93 —101 | 419 0 Ja, Jul] · ee 
Montreal А 
Su] 43% Debs. (1922) idee 102 —14|4 6 6 = oe 
Bt.| 56% | Perth B. Trams, 1% Mt. Db. Stk.| 10$ —100 | а 14 8 is .. 
-| $ |t3ao Paulo Tramway, Light an 
Power Co. $1008 оо. 00 = оа 10 —134 | 19 6 ee sie ве, 
ELEGTRIGITY SUPPLY. 
5| 8/0 | Adelaide Elec. 8'p 41—5 614 0 ws e 5% 
10| ?/ 4 Adelaide Т.Р rm "W—il5uo .. m Nn 
St.] 447 | Do. дивана es Stock ted. 2. 66—99 |411 0 is 974 19:1 
6 8/5 9. (1-30,000) езөоөөгө» 71 -8 4 17 0 oe e ee 
5 0/3 £4 paid .. осо anoa 09909 9 6$ —7 ee ee oo 
50! 57 city of Wellington Elec. Lt. and 
Power 596 ist е eseece 48 —61 4 13 ee . 
БУ | Cordoba Lt. and rece 1st Mt. 
Stk. 4100,000 5x Bds...........| 90—92 |5 9 0 T P os 
5, .. | Elec. Lig. & Trac. Qo. 
6% Cum. f. *«929020099099000 2} - 9 ee ee . = 
St. 5% Xx S QM de einer e: lai 88 —94 5 8 0 oe — 
St. 57 c, Bu | c yA 
^ iat aie us and Trao, Co. 83 — 91 б 8 6 ae ео 
8t. ec. . and Trac. Co. 
"A к b. Bi. 84. Ету. не а 106 —1(9 | 5!) 0 = ~ " 
190 ть ауе Ротег 
1 Cam. nes r Ее &:- í - BS. 
ii » p iin TED Corp. 67 б a а. Db. 97 > 1:0 b 0 0 5 * че 
1 16 Rand Electric ec „ „ „ "бо Ord... 1 -lih — e 22 е 
1| River Plate Electricity Oo. d 2 m 22 
1 177 Do. Non. Cum. 2 52 о 7 600 = ee 
Bt. b ро, б Deb. Stock TEXTE X ase 97 —20 5 0 0 ee 6i oe 
5 i Roni ec. Oo. 6X Pret (1: $0,000) b =5 596 — El аә 
- t Dob lat 20d Power Fi 05 - 99 4 11 0 Ap, Ost - es 


been made for. mss interest but not 
аа the n Rar + Br Di 
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Last Price | RATER Wen Rata 
DIVI- NAME. | Wes. | ini DIVIDEND III MET ртт: NAMS. E | түрар 
DEND April 19. Жр. APRIL 10 DEED Arif 1 10. 
Low- 
: EESTRINTY SUPPLY. sisi ae 4 ae өй ELEGTRIS eee м. £8. тт 
e| 5/0 & Poole Elec. Ord. ee eje dye. Aron Electrictt Meter Ord..... ee 
= 0000000 ove = - a W 2 %% %% оо оо ооо 
^ Do. € per Cont. Deb, Stock fred.) -| 101—104 | 4 0 | =| hoi 17i TE VE 
asl set чиш йй! 6 1 во) - TEN Fee Сей. ra ere En а о 
2 ч — — ee as Do. 6 t. 0000000000000600 000005 - Bf 
6 45 Brompton & Kensington Elec. Sup.Ord 734-513 106 1 6 = |. st. 3 Do. Ast Moet. Deb. (red.) ........ 101—144 6 6 
b Do. 7 Oent. Pref. eevee Bees. 99009 4 7 6 Mer, Se pt . е Bt. . British РА (ЖЭ! $9 —{6 4 14 8 
50. 4 Central вар. 004 Db. oeh 110 – 18 | 3 17 6 = Pom ee -. | British Westinghouse 6 . su 
6 \ELBup.Co., 5-14 |7 8 0 | Fob, Aue | .. | .. ПВ. 4X | Do. 4 per Cont. Mort. Deb. 65 -6) |516 0 
Be 4 De Bed ee TJ ИЕ . Cont А jew 
е оо: 20000 00: Өр» e - sa ee. 2 Do. " 1 
b Chelsea — 6 в 0 Haren 41) -. 88, Do. эр4 Deb, Stock . 75 —18 4 14 6 
в, a Ро, 4 per Cent Btock I 106 —107 | 4 4 0 | JB, Dro . „; 6| 5.0 | Calenders Cable Con. Or.. 117 8 0 
10 7/9 | City of London =10 |6 0 0 | Fe ts | 1 эң 6 Do. 6 per Cent. Cum. Prot. . т 470 
10 ep Do. 6 per Cent. Cum. Pref. | 01 1 |5 0 0| Јав, J Ist. Y Do. Cent. 1st M 10610616 8 8 
Bt. * Do. 5 Сері. Deb. Stock (red.)..... | 131 —154 | 4 0 9 | 20, Deo. Ad.] Castn ellner Alkali Oo. . Les 1,%—1,/ 15 14 0 
Bt, Do. aud Deb. Stock (red.) ..., | £7 —1(0 | 410 0 5 ‚|... dx Do. dix Ist Mort. Deb, (re&.) . 97 —1U2 | 4 8 0 
6| 42 | County of Durham Elec.P.D.Ord.£4pd.| 31—13 | 4 7 0 April, Oct) ..| ~ ||| 10:9. Chadburn's (Ship) 11111 0 
b H4 Do. Do. 8% non cum. ref. . = a 43—6 5 4 0 April, о. 25 1 Tid. Do €x Cum. Gf. eo 00 00 es om o oe ly, 1 660 
10 County of кис. Sup Оға. . 74-£3 | 517 6 E 8 |. 5| H6 |*Cromipton and Оо. (Nos. 1 to 66,000)... 24—94 | 210 8 
10 Do. 6 per Cent. Cum. Pref... | 10 —11 | 5 9 0 | Mar,Bept | 201%) 1 A0 100| 5 Do. Б per Cent. lst Debs. (red.)| 980%- 99x | 5 1 0 
Bs, Do. 4% Deb. took (ali үт ate 15 —18|4 8 0 - eje 2/0 | Dick, Kerr & Co. Ordi. 141—1) |61 8 
вё. Do. d Deb. 8 97 —160 | 4 10 0 e “| = 71d. |t ро, 6% Cum. Pref. . 10—15, | #27 0 
з 8 eciriaity Supply Co. Ord 16 iine ө „| e Bt. 977 09 Deb, Btook E- Fr T 1л 04 | 4 6 
Bt. | 4%) Do. 4j ist Deb. Stock (red.) — e| 17 100 | 410 0 zc O9. Los 4 Do. ta iei utei" SE Н ец е 
b Hove LigbtingOTrd.... . 734-73 | 516 0 — -. | -- ве. 6 Do. 4 yer Cent. Mort. Deb Biook(rd.) f6—s7 | 412 0 
5| 0% | Do. брег Cent. —.— ej- 6 b 9 Jan, Јају| - 4% a Rios Ord. ..... 4-9) | 8 0 0 
"^ 4 oe per agg red.) ..| 17 —)(0|4 0 0 ae m — 5 Do. 6 гет Cent. Cum. esee]. 3 =@ 148 4 
. . 4 le Cent Ded. - 
anon Electric oppi Or ek. red.) (8 —3(0|4 0 © а - Bt Kan Bie Nectri Com „ umo * 
3 2/49 | London upply Ord. «| 12 514 0 = А 12% Te 7 yer Cent. Cu "i j-» | 7 0 0 ^ 
Bt.| 4 Do. 4 per Cent. Ist Mort. Deb... . {5 —9 4 2 0 | Kr, In, f. D 10] f 8 eral Elec ( | 4- 6 7 0 z 
6; 4 Меќгоро tan Electric Sup. Ord. ee ec me 6 - 6} 6 18 0 Oct = B5. 4 + ө. é per t. Jet ort. RE ud 4 40 ee 
b Do. per Cent. Cum. 5 —6 4 5 6 |Јер. July | 5 T 5,10 Henley's T а orka Ord, . 12 —18 |5 14 6 Мі jr 
Ч Do. 4j per Cent. Deb. Stock let Mort 106 Id 4 1 9 |78, Deo | ..| .. 9 po. 6 per eee eser e, Si- OR 18 8 — 
St. о, Cent. Mrt. Db. Stock (red.) 92 —94 | 3 34 6 - | st. 43% | De. 4 per Cent 1st Mt. Db, 8t. ..-.| 107 —109 |$ 2 6 WA 
1 idlar .Corp.for P. D. I Mort. Db. 96 -9EY | 412 0 ME «j . 10| 110 India Rubber, Gutta Percha, G., Win. 153—120 3 6 ы 
10| 6% | Newcastic&Dist.Elec.Lég Ord.(£9paid), . £p- t3 | 6 8 1 | Feb, as | .. усо 4X |t Го. 4 Debs. Red. . . 97—09 1641 0 — 
r ә 6 * Do. X Deb. ve»0060209066 ae te 2 „„ „ 2 X0 —]1(1 4 9 2 Jan, July ee e 10 b Mather Fiati 6 per Cent. Саш. Pret. 11 — 111 4 b 0 е 
Newcastle Elec, Supply Ord. .] 78—08 |5 6 8 Feb. 4 1 100 Bickardaons, Westgarth а Co.,Ltd. Ord. у тте $ 
5 4 Do. Sper Cent. Now. Cum. Pref, ..| !$j-r3 |4 7 9| Feb, Aug . Qid.| Io. ( Com, Frei. . . . 1 |9 0 0 8 
100) 4 Do. 42 Mort. Deb. red. 1907 (9 —100| 4 0 0| Jen, July st 645 | Eo, 4 Perp. Den Block . 91 —1(0 | 410 0 " 
1 8 to a: Counties Elec. Sup. 1 —) 2 16 * 6 ar, Aug oe Lond eo То: уар 1 Ord... е ое о 1 1" " 
100 4 3 mE ЕН „ %% % % %%% 00005040966 100 —1 1 4 10 0 Jan, July = oo 0. 6 nm. Pret. mi oa b's Genie eee ees ee 
10| 9 (oti йш! 2. 25.12 —18 | 5305 0 | Harch . _ || 1940 eln Construction & Mainten o. :9)—53 | 5)3 6 | 
100! 4 ро "$ por Gomt: 18 ipit А Боран '6—9 |4 1 0 v. [| = dico «4 4 per Deb. Bonde, 1960 ..| 100 —105 | 827 6 
»" 4 Ord- 6 536 9| March ..| . 1| 2/0 i Vickers, Sons & Maxim, Léd., Ord....| 24-29 2 9 
2 3 Eur 6% Deb. Btock оо 000000 000099002009 000 L -— 98 4 1 6 = oe e 1 (d. t Do. 5A Non-Cum. Р erence 2 „ во 15—145 4 1 0 
b Bt. James’ & Pall Mall Elec. Ord...—..| 8—t |517 6 | Feb, Ava | t} | 8 [st. bz |t Do. 57 Non. Cum. Preferred .. 114-17|4 5 6 
* at af Do. 7 per Cent. Pref. ...... ee e 6e · 63—7 438 0 Feb, Avg as St.] 47 Do. 1% let Моё. Deb. Stock Red oe) 208 —105 316 0 
i sx .. 8} per Cent. Deb. Stock (red.) .- 98 —f6 | 813 9 — ic 43%] To. 49% ind Mott. Debe., Bed......| 106 —107 4 4 0 
З s . | Sm Markets El Вар.Отё.. jij-? e - . 10| ¢/0 | J. G. * fio & Co. X Ct Ctm. Pref.......| $j-10 |5 9 0 
4 Doi 4 per Cent. Deb. ess e| 72 —1 6 5 6 МА 6| ~ | Шере and Robinson Ord, „о 1$-1 e 
5) 39 |t3outh London Electric В Ord „| fg 16 8 0 Ж e| o€- | „| Do, Sper Cont COM. Pes, 4 z 
1 Bonth Metrop'n Elec, Lt. & Ord. 3 6 5 m .. | 100 45 | Do. 4 per Cent. 1st Mort, Debs, ,...| 77—82 | 417 6 
1| 0 Do, —— 1 | zi 415 0 we 1144 
84. t Do. ist Db. Bik. Red... ICO —108 | 4 7 6 — s «a TELEGRAPHS. 
6 Urban Biectrio Ord. . o ecc 2-8 860 - vs s 101 — Amazon T 0 8 - 81 — * 
b 2/0 t Do. b Сою. © 060009«000000000 00090 о». 3 —4 6 6 0 pan s "s let b Do. 5x Debe, ) 640060 eee 68 88 -pi 6 10 0 é 
5| 66 | West Elec. Sup. e энөө» о) 9-14 | 6 6 O | Маг, Sept 9; У Bt 80% Й eeesocteseseeseseeeseseces - 1064—1071 11 6 Л 
1 6 2/8 re SONS 290+ 00+ ge 6}— t? 8 18 8 oe 5 es 8t. 114 Do. еботтеб ...... ee oos coe eee ess eee Tus, (n H N 
WAYS WAYS Be. : et. 43 |tOommerotal Cable 4 per Cent. Deb. Вів 15 – M 
| 101 Bath Eles, T Trams Pret өөн кы ee 5 3 6 Š i| i| 10пею | Do. Preference 10 per b . 106714 $16 » 
1 9 Do, 5 Cum » Pref. оюсу red.) 1 b 0 0 LJ x мыр b эк t Ord 000900900000000€00090 t 21 0 е 
Bt. t Do. 4j 1st Mort. Deb. Stock Y 95 —100| 410 0 — Ql 6| Mo |! Do. 10perCent.Oum. Pref. . {4—4 | 5 30 T 
EU B'ham ladies ha Pod lst f6 - 99 411 0 ee as - ЕС 2 о. рет Oent. le 000009000000000 00600. 937-10) 4 4 e 
1 Bristol Trs г 144-35 |6 6 ed, Avg | ~| ~ s(| 4/0 |t Dizcot United States Cable. , r - 15 —16 6 0 
| 4 Do. Com. P Pret. (foliy Шу ра cce | ,9 26, 1 7 ee Direct West Ic 113 
Eu 00999000: 00:00000: 00 — е, - Bt. 2t aste n Ordinary 00: 00000000000 90000000: 99» °З =. 
1o tian йге rede бшсш % во о a ih % | De 8i per Cant, Fret, Block. -E0 314 0 
Bt "be. чак ре Cent. eum. F „ —7 8 6 6 | Feb, Aug 1 t 8t.| 4 Do. r Cent. Mort. Dob. Bk. (rd) 106 —1(8 | 3 11 6 
Bt, b t Do. 5 Cent. val B .....| 100 —104|4 16 0 . 101 | $9 1 Rastorn Exiension ..................„.......| 124—123} | 5 ; 
| 81. To rer Cent. 2nd Deb. 18 — 6 6 5 0 ee L + I| B6. | ¢ o рос сре перев. oer . . (5 107 | 334 9 
Bt. 4 1 on ees coe] 70 —72 | 511 0 | Јаве, Deo | 7! | 68 100 B. African 4% Mrt.Ded,1909 | 93 —101 | 3:9 i 
B4. $ Do. 6 per Cent. Pref. ое, 00060. 000 £2 – 91 $ b 0 ee 25 - 9t ¢ =. 6х Mauritius Debe. (rod.) 1003 — 10 3 8 0 
i 100 4 Do. Deferred Stock . .. . . . ое.) 58-55 |7 6 0 P te |i 66 | Ө. F. (of Copenbagen . -37 61 
MO 4% | Do. 4 per Сері. Debs. es М8 —1(6 |816 6 А aS 1000 aliíax & Beimu (9 —101|4 9 0 
| 4 | Charine ,Kuston&HmpetdPer.Db.Stk.| £8 — 6 |4]8 0 : .. 5612516 Indo-Kropean 68 0 |5 8 0 
| 100 % kk rernm Cm. Perf. а-н 415 8 МА ~ | a 0| «% | Mackay Companies — . 70—791] 6 10 0 
, Bt. 4 „ 6 рет Cent. 1st Mort e| 100 —1(3 | 837 6 =: ZEN 1€0| 4% o. Preference 225 2 . 2 2. 7111—72 | 611 6 
rr  8-h iii eum 5|" [e Einen fuese. "ATE 
eee — 0 е е 4 Й m 
| РЬ b Do. @ 1801). ое Gee ee *99*00900090900€ 00 000 135 —118 4 4 9 FON ANM e gt i LE! African i рәс O90 Фе 10 кё 8 16 0 
Pe Ord. - a ov . j 4 о. о „„ „%%% = 
i nited Trams. (1806) l. ö. 141—113 | 818 6 МА M — 10 х Wesi 15 and Panama ................] 16716 - 
10 y cm 6 per Cent. Pref. ..... 'f4-133 |4 1 8 es ej a 10% | Lo. 0% lat Pref. 2 [ " 
10 Gt. Nortberp & City Bly. Pri. Ord. 170 1 — 8} s al ele ic Lo. 6 per Cont. 9nd Frei... . -f 1 
410 | 9. Nor (Љето Piccedilly& Brompton Ord | 6 - 7 514 0 ре s -. |1001 19 |* Do. Б т Cent. — ., bi 6 
| ВЫ ez, | Do. 4; Deb. ttk. 85 —88 411 0 is GEN B^ 1А Western Telegraph ...... 151-14 |5 0 0 
| Bt. 44% #Навйп а Dist. Elec. Trams. Co. 4j Db.st. 18 —101|4 9 0 $ ov se.] «vy | Do. 6X Deb. Btock (төй) АШЫШ 11 206 | 37 0 
' 10 Imperia) Tramways Ord . e coses 1fa—) 6 7 0|Msr,Bept| | = i 
„ eX |$ Do. B per Cent, Pret oq N zB 6 E Sod da тиған 
0. Ter en © 000 00000600000. 56. 100 -— с ее ео е Сой. Trust 
ДЕ | Tot Thanet к. T. &Lt 6X FLO. 1 % 8 0 [Jen | . X 7000 42 VF x HI А 
о. © рет Сер Віоек .. 78 — ja b.Btk | (19 — 
Bt. 47/8 | Lancs. Utd. Trams 52 Prior Lien Db. St. 9b Tis е y j = T я к 970 abis Mediae dmt .| 6—74 5n 0 
3 2 | biverpoolOverbead Railway Urd .. 1—14 m Feb, Aus 1| 0/7} | Mcnte Video Telephone Or.. 1 1 H 
86. B Do. b ter Cent. Pref...... «00000000000 00:002 6—7 790 Feb, Aug ee a J 0/8 Го. EY Pref. e . e. 12 $ 10 0 
10 4 Do. 6 т Cent. Deb. 000000000 009000 09096 E8 — 90 4 9 0 Jan, July . m" Bt. 6 Natio: a Co. Ёге. Btock 06959000: 000 09500. и-и Pu 0 
pL London nited Trams. 54 Cum. Ртеї. 73—13 514 3 - E „ ||| Bt. tix о. letb c AUB, 95100 er i 
B4. 4x Do. 42 let Mort. Deb. н 85 — 490 - M £6 10| t9 | Lo. 6 per Cent. Com. 1st Ртеќ.........) 11 -13 |í 0 0 
кс ов. Ord. Seen | 6 —7 - E ae 19 60 | Do. Oger Cent. Cum. e. 10 —H КЕ. 
Bt.) .. | Do. Cent, Perp. авн |277 10 Е e 5 Do. 5 per Cent. N Ре. - 6 
1 - Elec. Tram ways Def... | ү, m = 2 es * Do. Led. моск ?) p X ONE (red.) ... 6-8 |? T 0 
" 6d. Do. 54 Oum, Pre. .. ;- 5 10 6 23 ET 8t. Do. t yer Cent Deb. — Ko —10 31 6 
t| iX о. X Deb. Моск.) wi-i 410 0 = edu Orlental -. in-. 118 0 
10 © ам Gen Tract, та Сава 13 eo May ` б 1 ont Do. ёре Cent, Com. Frei. 000 000 000006 4—14 1 i 0 
| 10) te De Rom CIC Ога, ---| 5-7) 5 86 nis ~ sb. | Do. 6% Bed. Deb. Бо... 59795. $ 8 0 
| д0 bj Шо. Брег Cent, Com, Pret, 2--- ETE FebÀog (id % 8˙ 2% Teleyhc ne Co of Egypt Mö ла $06 
NETS eMe pron alg on arii 9i fa е - Ko собу БЗ U 36 анине ЕН. 155 0 
| o. 4, Deb. Steck. i "e "e . "41 "1109 —1)2 4 
| * ч RD кнн йыны] , gato) c (2 = [=| f м II т; 
ee ergrout Jee > - те | 
: - ende . $i He Gd. London 6-9 6 6 6 ER eb xd tp: mes. 26 . 1 —1 5 0 : 
e: Cum, Pef. .... an = ” ee à al —S 4 4 
| dà Do. ls Tt Pt emo өз бз 11 — — — 2 Trust (Gert) cere. 1 ad 
в been oui for accrued interest but not for redemption! 155 dividend, 1 The Du неа Exchange Committee 
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CREWS, "TERMINALS 


TRY THE 


AUTOMATIC STANDARD SCREW (o. 
HALIFAX. 


Tu STIRLING BOILER Co. Ln 


MOTHERWELL, N.H. 
— See Illustrated Advertisement last week.— 


FOOPEHRS 


Telegraph & India Rubber Works, Ltd. 


31, LOMBARD ST.,E.C. | MILLWALL DOCKS, 
(Established 1860.) LONDON, E. 
PURE ТАРЕ | HOOPER'S Vulcanised India Rubber 


Cables for Electrical Work main- 
AND STRIP, tain the highest quality, and their 
C. &c. 


durability has been proved: 
Telegrams: LINEAR London. 


JULES RI б HARD Tags | 


Electric lleasuring 


TULLY & STRAKER, 2 ggg. 
LONDON, E.C. 


Instruments. 
AMMETERS, 
VOLTMETERS, 
E WATTMETERS, 
ray SELF-RECORDING & INDICATING le — ау ити о D — 
: j nt Self-Recording and other Instru- | ARN HAM | 
[ — ments for all Scientific and Indus- | J E P | 
стонаш trial Purposes. { 
RE a m Samples and Stock at рм || 1 32 Upper Thames Street, | 
Ez JOSEPH LEVI & C0. | Е | 
ERER (Branch of HOUGHTON’S LIMITED) | LONDO U., ENG. | 
S WHOLESALE AGENTS, $ , 
J 95, Hatton Garden, LONDON, E.C, | "ADR 
Telegraphic Address : Leviathan London. || Telegraphic and Cable Address; 
Telephone No.: 1001 Holborn. || “GARNHAM,” 


London. 
A.B.C. Code, 4th and 5th Edition, and Lieber's Code. | 
| | Telephone No. 5726 Bank. 


E. READER & SONS, Ltd., 
NOTTINGHAM, 
And 5, New London Street, LONDON, E. C. 


HIGH' SPEED ENGINES. 


SELLER OF . . 
BRASS and COPPER TUBES, SHEETS. 
WIRE RODS, BOTTOMS, PANS,FIRE-BOX 
PLATES, ALUMINIUM, TIN, LEAD, ZING, 
I &. 
BUYER OF (s 
Every Description of BRASS, COPPER, 
ZINC, LEAD, BATTERY pe cd AS 
BORINGS, and REFUS 
Metals of any kind, also OLD CABLES, 
BOILERS, DYNAMOS, &с.; &c. Also ING. 
Description of PLANT for DISMANTLI 


ENQUIRIES SOLICITED 


Digitized бу 


H 


= = iy р —- 
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| enu 018. 


for High and Low Pressures, also for 
Superheated Steam. 


ff ‘i 


22 


т | | I | | 
_ СУ 0) CRANK CHAMBER OILS 
ТОШ аи, for Splash System and Forced Lubri- 
Y Ӯ "i \ cation. 


10009 
aL 


mi Bull 


— Use еа siot ШЦ 


859 


zo 893 ЗОО DYNAMO OILS - 


= Сав IU GAS ENGINE and GENERAL MACHIHERY 

ELE e 2 EIC i PCM | n a OILS for all purposes. - 

| (y — OU ы 
К Nae ШШ DET HM | Онг Oils are specially adopted and recommended by 
NUN У POWER 115 & T 7 IVA RA NN. the makers of high-speed engines. They are specially 
N * ll a E ti ions [ ү refined and fulfil the requirements of electrical engineers 
iy Instal : 1 at 1 On ' | T in regard to suitable specific gravity, flash-point, &c. 
ШЇЇ? é illl т II 118 lil We shall be pleased to quote for lubricants for particular 
purposes. 
Ba I I I I a ENNIO RO VERTI, 
м. . l. Wil. сох «с 7а 
0., Lo. ENGINEERS and 
28, 84 and 86, Southwark Street, ELEOTRIO INSTALLATIONS. 


ASK FOR CATALOGUE. 


Phone: 737 or 740 HOP. LON DOM 


9400909009994 045 
* 0996994 !.... ERA AARAA NAROA ARAARA AAA 


LANGDON DAVIES MOTOR CO., 


E SOUTHWARK WORKS, DEVERELL STREET, LONDON, 8.E. 


Telephone: — 
No. 277 


$e. 2 


e London.“ 


WESTERN ELECTRIC COMPANY 


ron TRAMWAY, 
Manufacture — C A E | а S ELECTRIC LIGHT 
ОШ TELEPHONES. 
JUNOTION BOXES AND ALL AOOESSORIES. 


Обу Office: 171, QUEEN VICTORIA STREET, E.O. | Works: NORTH WOOLWIOH, Е. 
Telephone No. 418 BANK and 2389 CENTRAL. | Telephone No. 549 EAST. 


OOTES SOEST OCCT ECORI ACOTIT ATERATER 


PHOSPHOR BRONZE CO, Ltd, 


87, Sumner Street, Southwark, LONDON, 8. K. 
Specialists in Metallic Alloys. Contractors to the War Office, Admiralty, India Office, ccc. 
SOLE MAKERS OF 


‘(PHOSPHOR BRONZE"? («coz Wheel Brand”) INGOTS, CAST- 
INGS, STRIP, SHEET and BARS. 


44 WHITE ANT’? MET AL, a Cheap and Efficiens ANTI-FRIOTION 


WHITE METAL equal to Magnolia. 
BEST QUALITY PLASTIC WHITE METAL. “VULCAN” Brand BABBITTS, in 9 grades. 


CASTINGS In Bronze, Brass, Gun Metal & Aluminium Alloye. 
B 
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HART ACCUMULATOR i 


STRATFORD, LONDON, | 
| 

| 

| 

| 


STORAGE e 
BATTERIES BATTERIES 


— FOR — — FOR — 


CENTRAL STATIONS. ELECTRIC LOCOMOTIVES. 

PRIVATE INSTALLATIONS. ELECTROMOBILES. 
== — | ELECTRIC LAUNCHES. 

us LIGHTING. 


PORTABLE and TESTING 
WORK of all Descriptions. 


907 Amp. Hr. Efficiency. 2 Я | 


PATENT NON-CORROSIVE 
77 TERMINALS. 


Write for Hlustrated Catalogue. 


The LONDON ELECTRIC WIRE COMPANY, Ltd. | 


Bees (сез а Warehouse: PLAYHOUSE YARD, GOLDEN LANE, LONDON, B.C. Works: LEYTON, E. xo. 3108 konsa war. 


.= «ә — 


MANUFACTURERS :—CABLES of Light, Medium and High Insulation. 
COVERED WIRES, STRIPS, CABLES, &o., for Dynamo Machines. 
PRICE LIST SILK COVERED WIRES for instruments. 
| LINE WIRES, CABLES AND CORDS tor Telephones, Bells, &c- 
OK FLEXIBLE CORDS AND CABLES. 
PLATINOID, EUREKA and other RESISTANOE WIRES: 
APPLICATION GAUZE BRUSHES and Sundry Appliances. 


Engineers’ Specifications Carefully Worked to. 


“ELECTRO” 
ENAMEL. 
NEWS 


Connected in Series, and Tested 
at 110 volts 17 amperes 
for ? hour. NIAE 


RESULT ! A.—TOTALLY BURNT OUT. S 
ТОЧ! : B.—ABSOLUTELY INTACT. r 
BEST GUARANTEE against Short - Oirouiting (QAZA 

and for Preventing Theatre Fires and 


WITHOUT 
"IHKVNH 


AD aud УЙУ ИЗ. У” ` 
/ 7/ ^ Т 
VARI IRI N 
%% f 
LL] р 


I 


Stoppages on Electric Tramways and 
High-Speed Railways. 


N, 
B. PAEGE & CO., Berlin, N.W. 87. тисе 1 Acra tu mao 


Short-Clecuiting Practically Impossible ! 


| FUEL у #99919 "JUO 294 OS 0] 0% SMOTTY 


— ee — Ca 


== / 


— an 
[e 


| 


rs =—— 1 
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Dick. KERR, & Co., 


LIMITED. 


Head Office : Works : 


Abchurch Yard, Cannon Street, London, E.C. Preston, Lancs,, and Kilmarnock, N.B. 


Industrial Application 
of Electric Motors. 


GLASGOW CORPORATION ELECTRIC 
LIGHTING WORKS. 
The illustration shows one of our Motors connected 
to an Edwards" Air Pump in operation at the 
above works. The Motor is of the Semi-enclosed 
Type with Gauze Covering. 


Write for Industrial Motor Catalogue and 
Monthly Stock List. 


Telegraphic Addres : VOLTAROON LONDON. Telephone No. 220 NORTH. 


THE DAVY “SUNRE” 
FLAME 
- - ARC LAMP 


ENTIRELY BRITISH MADE. 
ALTERNATING OR DIRECT CURRENTS. 


Send pour enquiries to ARC LAM PS, LTD., 


DAVY "SUNRE" gr. -PAUL’S CRESCENT, CAMDEN TOWN, LONDON, N.W. 


(FLAME ARC). Representatives for London and South of England :— 
| Messrs. FRAMPTON & PAINE, 29, Old Queen St., Westminster, S.W. 
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exe. PURBIA, 


C. A. Parsons & Co. 


Heaton Works — 


LONDON Office: 66, Victoria Street, S. W. 
LEEDS Office: 13, Peacock's Buildings. 
GLASGOW Office: 99, Great Clyde Street. 


CARDIFF Office : ca Chambers, 
102, St. Mary’ в Street 


Newcastle-on-Tyne. 


Telegraphic Addresses: 


TURBO NEWCASTLE. 
SILENTLY LONDON. 
TURBO LEEDS. 

SMOOTHLY GLASGOW. ; 
TURBO CARDIFF. 


DIREGT CURRENT DYNAMO 


Fitted with PARSONS' PATENT COMPENSATING WINDING. 


The BEST High-Speed Dynamo on the Market. 
— — — = E е ы Ед 


Over 50,000 kw. of this Type now Supplied. 


FIXED LEAD WITHOUT CLOSE SETTING OF BRUSHES. SMALL WEAR OF COMMUTATOR 
| AND BRUSHES. 


Plants of 2,000 kw. now in use. 
VGV 


Beaumonrss * ‘RAPID’ 4 


Size of Capacity | Maximum 


Will pump any thick, hot, heavy or sedimentary Жыгын 
Suction a ш О Vertical | Price, Will pump twice as much as the best Centrifagal of other 
Pu ur complete makes, size for size, the pumps running at the same 
in inches. | minute. in feet. e s. d. Beo Catalogue 5 for all Purposes. 
2 10 12 5 15 0 No. of Fump . 1 2 8 4 
: — = 1 z ; Capacity in Gallons 2,000 i 8000 14,000 нЕ RE 
AEN ЖИТТИ 
15 1 0 p,2 в 510 13 18 6 т 
35 240 + 13 00| BrassPump „ |7 O10 0% O 17 С 810197 0140 0 | BEAUMONTS Le STOCKPORT: , 
1 14 00) — = „= 


ugs give b тем, Spaas of motor, „height of чү?» and measurement of BEAU MONTS ы MI T ED, ВТ 
m ase en ordering or enquiring rst t TOCKPOBT. 
Suetice all sises from 2àin. have Circalar Outlet Flanges,” Sorewed Pump Werks, STOGKPORT, ENGLAND. Telegrams: PUMPS В 


Contractors бо Н.М. Navy, War Deparument, Home Office, 
and Indian State Railways. 


KAYE S 


LATEST PATENT SERRATED STEEL 


SEAMLESS OIL CAN, 


Fitted with New Patent Thumb Button, Seamless Spout, and Slide Feed Hole. 
' When the Lid of the Ой Can is raised it mechanically opens the Slide Feed Hole, 


Also in COPPER or BRASS for ELECTRICAL PURPOSES 
SOLE MAKERS —— — —Z— — u—e 


JOSEPH KAYE & SONS, LD Lock Works, LEEDS, 


— и LBORN 1847. 
egrams ; “WEDGE,” LEEDS, =“ LOCKENCAN,” LONDON. And 93, HICH HOLBORN, LONDON, W.C. Telephones: LEEDS 506. Іохрох, Ho 


— 
—— — — 


A 
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ANGHOR 
GABLES 


RUBBER WIRES AND CABLES 
FOR 


LIGHTING, POWER 


AND 


TELEPHONE WORK 


Of all Descriptions. 


£5,000 savo 


IN ONE YEAR IN CURRENT ALONE 


on one TRAMWAY SYSTEM » = 


Motorman Check 


WAR OFFICE 
LISTS. 


ON ADMIRALTY 
AND 


Leather-Sheathed Trail Cables a Speciality. 
THE ANCHOR CABLE CO., LTD., 


HAMILTON HOUSE, WORKS 
VICTORIA EMBANKMENT, LONDON. LEIGH, LANCASHIRE, 
Telephone : 1911 Holborn. ‘| Telephone: 61 Leigh. 


‘PARK SI. SOUTHWARK ION DON. S F. 
NEWCASTLE and GLASGOW. 


CLARKE. CHAPMAN d 60.0 


ELECTRICAL ENGINEERS, 


GATESHEAD. 


Electrically-Driven WINCHES, CAPSTANS 
and HAULAGE GEARS for Yard and 
Ship Work a SPECIALITY. 


LONDON Office: 50, FENCHURCH ST., E. C. 


OYOLOPS LONDON. 


8 
TELEGRAM { СҮОГОРЗ GATESHEAD. 


Direct-Ooupled GENERATING PLANTS for 
Ship Lighting, &c. 


SEARCHLIGHT PROJECTORS of all sizes 
Hand Operated and Motor Controlled Types. 


Makers of Proj ector Mirrors and Lenses. 


к) 
РЎ 
| —.ẽ—̈ẽ. . — ͤ ſV—— — . 
yee - р кч 
"Vx t R 
Ё H 
s 
ive . . 
І e 


PRI e ANCHOR CAPSTAN. 


Contractors to ADMIRALTY, WAR OFFICE, INDIA OFFICE and FOREIGN GOVERNMENTS. 


vii. THE ELECTRICIAN, APRIL 12, 1907. 


Full Prospectus Free by Post on 
, request. 


| Of Valuable Commercial and Technical 
Particulars of the Electrical 
9 pag es and Allied Industries. 


66 THE ELECTRICIAN " 


ELECTRICAL TRADES DIREGI 


AND HANDBOOK 
(THE BIG BLUE BOOK). 


Established in the Year 1882. 


1907 EDITION 


(Corrected to February 16th, 1907) 
Forms the most complete and reliable work of the kind ever published. The HANDBOOK ee 
contains all the usual items corrected quite up to date, and a large quantity of additional maise 
indispensable to those engaged in the Electrical and Allied Industries. 


PRIGE (ar): (22)15/9, (222) 17]-, (2) 18/8, (c) T 


OF ALL LEADING BOOKSELLERS AT HOME AND ABROAD, OR DIRECT FROM ited 
s THE ELECTRICIAN” PRINTING & PUBLISHING COMPANY, Limite": 


SALISBURY COURT, FLEET STREET, LONDON. 
LEIPZIG: Р. A. Brockhaus. MILAN: U; 


Шо Fussel. 
F. Koehler. : ook. 
Higginbotham & Co., Madras. YDNBY (N.S.W. : We. Dymoce à Qo. 
NSW ork: The D. Van Nostrand Co., 25, Murray Street. PARIS: Ch Béranger Бле dos St. Peres. н 2 5 
MONTERAL: Foster, Brown & Oo., 2838, St. Oatherine St, LIBGE: Ganthier Vilar, ы. Geni Gos оа Аад» ADBLAIDB: V. . Aer 
BERLIN Julius Springer, 8, Monbijoupiats, VVT E. 8, Wiga а 500 


| 


| 


= 
= 


* 
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REASON 
MINIATURE ARC LAMPS 
for Shop Lighting. 


Mr. HOADLEY, Chief Electrical Engineer of 
Maidstone Corporation, writing in “The Electrical Times” 


of November 29th, 1906, says:— 


“After teating practicaily every lamp, the author adopted 
an English-made lamp of so simple a character that any 
necessary repairs could be done by the ordinary staff of a 
central station, and which, in a highly ornamental case of 
solid construction, could be bought for about £2. This would 
burn quite steadily with a current of 2} amperes, two in series 
on 230 volts. These lamps are let on hire to anyone requiring 
them, and. trimmed and adjusted by a lad in the employ of the 
Corporation for 6/- per lamp per annum, the price including 
maintenance (excepting broken globes and carbons). Current 
is supplied to these lamps either through the Customer’s ordi- 
nary meter or through a time-clock, in which case one penny 
per lamp per hour is charged. This scheme has worked ex- 


ceedingly well. 


W SUPPLIED 
C THESE LAMPS. 


REDUCED PRICES ON APPLICATION. 


MANUFACTURING 00. in. 


LEWES ROAD, 


BRIGHTON. 


А 
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No More COLLAPSED FURNACES on BUCKLED TUBES 


THROUGH GREASE : 
ir vou PURIFY тне CONDENSED WATER 
WITH THE -HARRIS-ANDERSON" PURIFIER, 


Grease Absolutely Removed. 
No Objectionable Matter introduced. 
Automatic and Simple Action. 
Minimum Waste of Water. 
. Numerous Plants now at work in 
Electric Light and Power Stations 


— — 
WRITE for FULL PARTICULARS to the— 


HARRIS PATENT A 
FEED WATER FILTER 


82, Victoria St., Westminster, LONDON, $T. 


Telegrams: WINDTIGHT LONDON. 
Nat. Tel.: 876 WESTMINSTER. 


St. Thomas Street, SUNDERLAND. 
Harris-Andersen ” Purifier, Pinkston Power Station, Glasgow Corporation Tramways. s Telegrams: WINDTIOES SUNDERLAND, Telephone 567. 
Capacity, 22,000 gallons per hour. 2, Hamilton Street, G 


REENOCK. 
Telegrams; WINDTIGES GREENOOF. r ссе 127. 


$56666666066969666000000000909990909099090990999909099 090909 790 9 99999 9 9 9 uuu v VV 


рр. BATTERY E "SR METER 


Four Ampere Ranges —0 to 1:2, 12, 120 and 600 amperes 
Six Volt Ranges —0 to 0 12, 1-2, 12, 120, 240 and 600 volts 


For CENTRAL STATIONS 


INSTALLED AT | С Suitable also for 
Berwick-on-Tweed, Darlington Total Range: gp uw 
Dartmouth, Glossop, Grantham 0-600 amperes "m 
Shrewsbury, Southampton Docks 0-600 volts : єй 

колке 0:0000008 ohms NE | 
to | . Resistance 
IN USE AT 


Chatsworth, Rufford Abbey 

Wynyard Park, Elveden Hall 

Eaton Hall, Gosford House 

Lambton Castle, Chillingham. 
Castle, &c., &c. 


THE 


D-P- BATTERY CO- L* 


(ON ADMIRALTY AND WAR OFFICE LISTS. ESTABLISHED 1888) 


BAKEWELL, DERBYSHIRE 


І Full particulars on application to 
18, Cambridge Street, с с. 
66, Victoria Street, LONDON: ? 


sGOW. 


M ЖИГ” // 
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WHEATLEY KIRK, PRICE & CO., 


LONDON ano MANCHESTER. 
Electrical é Mechanical (ESTABLISHED 1850.) 


VALUERS, 
ARBITRATORS anp 
AUCTIONEERS. 

TRAMWAY &. ELECTRICITY SUPPLY VALUATION a Speciality 


46, WATLING STREET, > - 
LONDON, E.C. 


5077 Bank London. 
Telephones { 938 Central Manchester. 


ALBERT CHAMBERS, ALBERT SQ., 
MANCHESTER. 


Telegraph | Indices London. 
Addressea | Indicator Manchester, 


SALE BY AUOTION. 
U 

ESSRS. HORNE & CO., 8, Delahay- street, Storey's 
Gate, Westminster. S. W., will SELL by PUBLIC AUOTION, at the Roxul Arsenal, 
Woolwich. on THURSDAY, 25th April, 1907, by order of the Secretary of State for 
War, at Eleven o'clock ih the forenoon precisely, the followiug UNS VICEABLE 
and OBSOLETE STORES :—1} tons Ashes (Lead and Founders) ; 2 tons Dross; 
34 tons Orucibles ; 318 tons Iron (Cast, Wrought and Steel); 79 tons Brass (C. M. G. Cart. 
ridge Cases and Miscellaneous); 10 tons Copper; 134 tons Gunmetal; 314 tons Mixed 
Metals; 3j tons Lead; 3tons Lead and Antimony ; per and Nickel Alloy: Bands; 
White Metal; Tin; Zinc; Aluminium ; 10 tons Cupro Nickel and Lead; Deltu Metal: 
Manganese and Phosphor Bronze; Vices; Axletrees ; Steel Buoys; 3 Iron Cable Drums: 
11 Hand Crabs (4 and 1 ton); 35 cwta. Steel Chain; Machinery; Lathes ; Jacks, &c.; 
7.387 yards Armoured Electric Cable; 26,000 Carbons (Electric Light: Magnets; Tele- 
scopes and Binoculars: 10‘Spring Balances; 6 Weighing Machines (1,200 lbs.): parts of 
Iron Beam Weighing Scales ; Diving Apparati; 315 Spanners ; 60 Sheave Blocks ; Lamps 
and Lanterns; 70 Knives (Machine, Obaff-cutting); Musical Instrumente; 200 Wire 
Cutters; Canvas (Bags, Tarred, &c.); Shalloon; Felt: Leather; 919 gallons Varnish 
(Anti-fouling) ; Cement ; 1,718 yards Flat and Round Wick: Wax (Paraffin, Bees, &c.) ; 
25 tons Broken Glass; Tools: Rope; Indiarubber; Harness; Carts and Waggons: 
Barrows: Wheels; Swingletrees ; Wood Cable Drums; Chests; Kegs: Boxes; Cases: 
Wood, &c., &с., &c. The Lots may be viewed at the Royal Arsenal. Woolwich, from 10 to 
1 o'clock and from 2 to 4:30 o'clock on the Monday, Tuesday and Wednesday previous 
to and on the morning of the Sale. Oatalogues may be obtained at the War Office, 


Whitehall; at the Ordnance Office, Tower; and at the Ordnance Office, Royal Arsenal, 
Woolwich. . 


PLANT FOR SALE, 


COUNTY BOROUGH OF BRIGHTON. 


ELECTRICITY DEPARTMENT. 
The Corporation have FOR SALE— 
ONE “3 T” TYPE TRIPLE EXPANSION, NON-CONDENSING WILLANS ENGINE, 
suitable for a working pressure of 150 lbs. per square inch, 
direct-coupled to 
ONE 440 k. W. E. C. C. SHUNT-WOUND DYNAMO, 460/560 volts, suitable for either 
Lighting or Traction. This set was installed three years ago. 


TWO ENGINES of the same type, a SURFACRH CONDENSER capable of dealing with 
the exhaust from both setg, complete with steam. driven air and circulating PU MPS.— 
` No dynamos attached to this Plant. Installed four years ago. 
The Plant can be inspected and seen running on load any time by appointment. 
The Corporation do not bind themselves to accept the highest or any offer. 
Tenders must be forwarded to nie not later thau TUESDAY, 30th April, 1907, 


JOHN CHRISTIM, Engineer and Manager, 
Electricity Works, North-road, Brighton. 


CITY AND COUNTY OF NEWCASTLE-UPON-TYNE. 


April 9th, 1907. 


TRAMWAY RAILS FOR SALE. 


The Tramways Committee are prepared to receive OFFERS for about 1,000 tons of 
TRAMWAY RAILS of the grooved: girder. type, and weighing about 100 lbs. per yard. 
They are priwcipally in 60 ft. lengths, and are of British manufacture to approved 
Specification, copy of which can be obtained at the City Engineer's Office, Town Hall, 
Newcastle-upon-Trne. 

The rails have been closely and carefully stacked, have not been used, and are for sale 
as they lie at the following places :— 

St. Peter's Quay ee about 740 tons. 
Hutton Terrace А s about 170 tons. 
Benton Bank ... about 90 tons, 

Tenders should be sent іп on or before WEDNESDAY, May Nh. 1907, addressed to the 
* Ohairman of the Tramways Committee, Committee Clerk's Office, Town Hall, Newcastie- 
upon-Tyne." ES : 

EThe Committee do not bind themselves to accept the highest or any Tender. 

April 2nd, 1907. 


MISCELLANEOUS PLANT, &c., WANTED. 


ANTED, PLATINUM in any form. Also old Electric 


Lamp Tops, Scrap Copper, Wire, Brass, Zinc, Lead, &c. Highest Price paid.— 
Seni to LANGBAM Co., 39a, Langham-road, Tottenham, London, N. 


re Secale 


WANTED, LAMP TOPS, with Platinum, Sorap Platinum, 


&c.—EDBEY & Oo., 29, Ludgate-hill, London, В.О. 


WANTED, unbound Nos. of SCIENCE ABSTRACTS," 


Teddin Биа 1, 2, 3 and 6P.—Apply, C. C. PATERSON, National Physical Laboratory, 


. TENDERS INVITED, &c, 


METROPOLITAN BOROUGH OF ISLINGTON. 


ELECTRICALLY DRIVEN FAN. 


The Lighting Committee invite TEN DERS for the Supply and Erection of a FAN 
12 ft. in diameter and a SINGLE-PHASE ALTERNATING CURRENT MOTOR for 
driving the same. 


The Fan to deliver 300,000 cubic feet of air per minute agninst a resistance of three- 
elghths of an inch of water. 

Specification, Form of Tender, &c. can be obtained upon application to the Borough 
Electrical Engineer, 50, Euen-grove, Holloway, N 

Tenders, in a sealed envelope, endorsed Tender for Electric Fan," must be forwarded 
to the undersigned not later than 12 noon on WEDNESDAY, May sth, 1907. 


WM. F. DEWEY, Town Clerk. 
Town Hall, Upper-street, N., April 8th, 1907. f 


(CITY AND COUNTY OF KINGSTON-UPON-HULL. 


| ELKCTRICITY. DEPARTMENT. 
TO CABLE MANUFACTURERS AND OTHERS. 
Contract No. 60.—MAINS. — mE 


The Electric Lighting Committee of the Hull Corporation are prepared to receive 
TENDERS for the Supply and Laving of HIGH and LOW-TENSION MAINS, PILOT 
and TELEPHONE WIRES, CASINGS, BOXES, &c., required in connection with the 


extensions of the Ele tric Lighting Mains during the period ending March 31st, 1908, 


Forms of Tender ani Specification for this Contract may be obtained on depositing the 
sum of One Guinea with the City Treasurer. T. G. MILNER, Esq., Town Hall, Hull, for 
each copy required, such deposit being returnable upon receipt oi a bona fide Tender, 


Tenders, endorsed “ Mains, Electricity Department,” are to be addressed and delivered 
under seal to the Chairman of the Electric Lighting Committee, Town Hall, Hull, by not 
later than noon on TUESDAY, April 23rd, 1907. . i 


The Corporation do not bind themselvee to accept the lowest or any Tender. 


By order, 
Sculcoates Lane Works, H. BELL, City Electrical Engineer. 
Hull, 9th April, 1907, | 
CORPORATION OF GLASGOW.: |. |. b. 


ELECTRICITY DEPARTMENT. 


The Corporation invite TENDERS for the Supply of (1) MAIN CABLES ; (2) SMALL 
CABLES and WIRES; (3) ELECTRICITY METERS; and (4) ARC LAMP OAR- 
BONS, for a period of 12 months from 31st May. 

Copies of the Specifications and Forms of Tender may be obtained on application to 
Mr. W. W. LACKIE, Engineer, 75, Waterloo-street. Glasgow, on making a deposit of £2 
for each Specification. The amount deposited will be returned on receipt of a bona fide 
Tender. Sealed offers, marked “ Electricity Department, Tender for..............," and 
addressed to the subscriber, must be lodged with him on or before MONDAY, 22nd inst. 
The Corporation do not bind themselves to accept the lowest or any offer. 


A. W. MYLES, Town Clerk. 
City Chambers, Glasgow, 9th April, 1907. 


SHANGHAI. 


Messrs. PREECE & CARDEW are instructed by the Shanghai Municipal Council to 
invite TENDERS for the Supply and Delivery, c.i.f Shanghai, of the following plant :— 


ONE 800 kw. HORIZONTAL STEAM TURBO-ALTERNATOR 
(Single-phase) with Condensing Plant. 


Specification, General Conditions, and Form of Tender may be obtained from Messrs, 
PREECE & OARDEW, 8, Queen Anne's-gate, Westminster, London, S.W., after April 15th, 
on payment of a deposit of £2, which amount will be refunded on receipt of a bona fide 
Tender aud the return of the Specification and General Conditions. 

Extra copies of the Specification and General Conditions can be obtained on payment 
of 5s. each (non-returnable). 

Sealei Tenders, endorsed Shanghai," are to be delivered to Messrs. Preece & Cardew, 
8, Queen Anne's gate, Westminster, London, S. W., before 12 o'clock noon on SATURDAY, 
May 4th, 1907. 

The Council do not undertake to accept the lowest or any Tender. 

April 10th, 1907. 


Royal Doulton Potteries. 


INSULATORS 


AND ALL KINDS OF 


POTTERY FOR ELECTRICAL PURPOSES. 


DOULTON & Co., 
| | | LIMITED, 
Lambeth, LONDON, S. E. 


C 
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APPOINTMENT VACANT. ELECTRICAL PATENTS 
S Mr. J. G. LORRAIN, M. abate ot Aate An Fellow of the Chartered 
UNICIPALITY OF EAST LONDON, SOUTH NORFOLK HOUSE, NORFOLK STREET, STRAND, LONDON, wia 
M AFRICA . .. 
. TRAM-CAR SHED FOREMAN. d Telegrams: Lorrain London. 


WANTED, a thoroughly competent man to undertake charge of Electric Cars at East 
London, South Africa, and to generally superintend work in the sheds. Salary £23 5s. 
per month. Free passage to East London. One year’s engagement, Applications, stating 
age, qualifications, previous experience, state of health and date when can commence | 
duties, tozether with copies of testimonials, to be sent оп or before the 20th APHIL, to— 


| 
Messrs, DYER & DYER, John E. Raworth, ы 


17, Aldermanbury, London, Е C. Z2ueen Anne's Chambers, | 
(Agents for the Municipality of East London). The Broadway, Westminster, London, S.W. Patent Agent, 
. ee ͤT—„—ö“ ũ⅛ʃe eee 


EDUCATIONAL NOTICES. — GENUINE = 


re "Eli COLLEGE AWA "VI VULCANIZED FIBRE 


SCHOOLS OF ENGINEERING AND OF ARCHITEOTURE. MOSSES & MITCHELL, * cR DM 


The next Session of the Schools of Engineering and of Architecture will begin on 
NTI-SULPHURIC” ENAME 
- 


OCTOBER 1st, 1907. 
єє 
Should be used in all ACCUMULATOR ROOMS 


Additions to the Drawing Office and to the Engineering Laboratories will be completed 
during the forthcoming long vacation, and will be ready for Students entering in 
October, 1907. 


The Andrews Entrance Scholarship (£37) in Science and Mathematics, tenable in the 
School of Engineering, will be awarded in May next. 


Particulars may be obtained from the undersigned. 
WALTER W. SETON, M. A., Secretary. 


= 
—— ————— — — R MANUFACTURER 
The General Engineering College, (AMBRELL ps: TESTING 


Full Three-Year Courses for the B.Sc. Degree in Engineering and for the B.A. Degree 
for Protection from Acid Fumes. 


in Architecture are provided. 
Makers: CRIFFITHS BROS. &C ША ан 


Durham House, North Side, INSTRUMENTS. 
2, PENYWERN ROAD, EARL’S COURT, LONDON, S.W. Clapham Common, London, S. W. CATALOGUE ON APPLICATION. 
INDIVIDUAL COACHING in Engineering Subjects, especially in 
preparation for the Technieal Schools and London University. 
Tel, 915 Western. Principal: J. H. REEVES, M.A. A.I.E.E. 


BEST FOR 


| в i 
ANGANESITE; STEAM 
: THE SAFEST - MOST CONVENIENT - MOST «| J Ol NTS 

ECONOMICAL- MOST'LASTING AND RESISTINC: 1 „ 


LFOR STEAM WATER AND CAS. JOINTS: 


*EUREKA" PASTE 


FOR SOLDERING ALL METALS. WILL NOT CORRODE. 


Sold in Tins, 3d., Gd. : 1s. and 28. Drums of Jibs, and over, 
Sent Direct, Ad., 7d., 1s. 2d. & 2s. 3d. 1s. 4d. per |b. 


Send Two Stamps Jor Sample Tin o 


LAWRENCE & CO., 11, Lady Somerset Rd., Kentish Town, LONDON. 


МА N GA AN E 51 FE SOHN HUDSON & со. 9000 


MANSELL STREET, LONDON, E. 


PRESS-SPAHN. sss" 
INSULATING PAPERS. 


PRICES AND SAMPLES ON APPLICATION. 


SPICER BROTHERS, LIMITED, 19, New Bridge St., LONDON, E.C. 


Telegrams: NYKOPING LONDON. — Telephones: 2407, 2408 & 2409 HOLBORN. 


Manufacturer of 


ELECTRICAL AND PHYSIGAL 
INSTRUMENTS. 
Newton Avenue Works, New Southgats, 
LONDON, N. 
CATALOGUES FRED. 
GLOVES 


. PASS & SON, Lr». 


Bedminster Smelting Works, BRISTOL. 


SELLERS OF 


ANTIMONIAL LEAD or EE GRADES. 


NOTE THE FINISH. PURE FINE.PARA RUBBER 


T: 


| 3 ah > uem BUYERS 
DAVID MOSELEY & SONS, Ltd., LEA) ASHES AND LEAD RESIDUES FROM ACCUMULATOR 
ARDWICK, MANCHESTER. Telegrams: PASS BRISTOL. Telephone, 475. 


SSS T ooo ЕНИ ЕА = 5 en S cran its 


CHEAP PREPAID ADVERTISEMENTS NEW INSULATING COMPOUND T CORDIN J” 


Miscellaneous Plant, &c., Wanted, for Sale or for 


Exchan ' 
l | ange. SELL CARL CORDES, MAGDEBURG. 
Three Lines and under (Minimum) ... 485 „ кА s rd K, PRAG. 
Per Line after. 84 | Works at ELZE, DUISBURG, LUEBEC 

4 eee "^ — eee . Sole Avents fi r1 K. and Export: 

Ten Words to the Li CHISWELL HOUSE, on, Z. C. 
den. the Line. Messrs. FIEBER & KRACK, FINSBURY PAVEMENT, London ia 
am answers to any of the above Advertisements are to be sent to the Publishing l'elegrims: Fluctuant London. Telephone: 7460 Loni don Wall. 4 /ог 

сез to be forw: arded, the sum of 3d. must be sent with the order to pay for postage of . of U.K 


| ts 
these replies. Six wcids must be allowed for the address of the Publishing Offices, Sub-Agents wanted in all principal distrio == 


A ee — — — — . 
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The DON SING 


LUMINOUS ELECTRIC RADIATORS 


: Were THE F IRS T and hai and have always be been THE BEST. 


The DOWSINC Patent DOUBLE BACK with Air- 
: Heating Channels and Special Reflector, le Is the best RADIATOR 
is olaimed to produce a far greater & the best CONVECTOR. 


Thousands of these Radiators ате in use giving every gstisfaction. When purchasing spurn imitations, and p buy those made under our patents 
and stamped accordingly. Lists and all information free on application. ' 


THE. BOWSING RADIANT HEAT CO., Ltd., 24, Budge row, LONDON, E.C., 


And OLDFIELDS ELECTRICAL WORKS, ACTON VALE, LONDON, W. 


Phoenix 


OF THE 
ASSURANCE COMPANY LIMITED 


craigs ai de ШШШ fi re Office 
Radio-Telegraphic Confrence mcm mme 


2 
NO vw READY. 


е 


OFFICIALLY ACCEPTED TRANSLATION INTO ENGLISH 


HELD IN BERLIN, OCTOBER-NOVEMBER, 1906, FIRE. 
With the International Radio-THegraphic Convention, Additional WORKMEN'S COMPENSATON. 
Undertakin?, Final Protocol and ‘ervica Regulations in BURGLARY. 
French and zm ! PERSONAL ACCIDENT. 


uas RN MEME | FIDELITY GUARANTEE. 
Strongly bound i in Cloth - 21/- nett.) Postage per copy: | —— 


" " Leather a nett.) U.K. 64. Abroad © 
This таный which has been made by } Mr. G. R. ЕРИН ів —— .CREOSOTED , = Yes - 
published under the authority of H. B. M. Pu-tmaster-Generul, aud is 2222. ST LZ BB 
accepted as official by the British Government Departments concerued. | D ELEGRHPH // 


"THE ELECTRICIAN" PRINTING & PUBLISHING CO., LTD., 


1, 2 & 3, SaLisnuny COURT, FLEET STREET, LONDON. 


SLEEPERS | 
Telephone Telegrams: FENCING | 


949 Ногвокх. ELECTRICIAN NEWSPAPER LONDON. andTIMBER f 
of ALLKINDS | 


A few copies of the 1903 Preliminary Wireless Telegraph Conference 
“ Proceedings" in English. can be supplied, Price 8». 6d. per copy. 
9s. post free. 


€9099009049 094 9099099090090 909099099099 9997) 90940 04 9494 
NEW EDITION, revised and enlarged. Price 12s. Gd. nett, post free U.K. ; abroad 13s. 


Motive Power and Gearing for 
Electrical Machinery. вус 


E TREMLETT CARTER. 


A Treatise on the Theory and Practice of the. Mechanical ‚ evidéd By. << 
Equipment of Power Stations. for (кше e Supply, and Mr. О. THOMAS-DAVIES. - 
for Electric Traction. 7 ! | 


" "T: Р 


Bee 


“THE ELECTRICIAN. i eng e PUBLISHING! лла, SALISBURY COURT. FLEET STREET LONDON 


x a ра 
О ©, Lu EM 
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(WILLANS & ROBINSON Un 


Victoria Works, RUGBY, England. 


WILLANS ENGINES 


FIFE. 


| Over 500,000 H.P. in use. jJ | 
| 
| 


DAVEY, РАХМАН & Go.u 


SINGLE AND DOUBLE-AOTING 


HIGH-SPEED ENGINES 


FOR TRAOTION AND LIGHTING. 


PAXMAN “ECONOMIC” 
AND ALL TYPES OF 


BOILERS 
SUPERHEATERS. 
, ССІСНЕЗТЕВ, 


ENGLAND. 
LONDON OFFICE: 


78, QUEEN VICTORIA STREET, E. G. 


750 Kw. Paxman Double-Acting Tripie-Expansiow Bae! nc 


— 


g^» 
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QUBMARINE CABLES .TRUST. 


NOTICE is Hereby Given that on MONDAY. the 15th April instant, the COUPON DERI. ODER.) | FODERN! MODERN \ 
due on that date will be paid by Messrs;GLY N, MILLS & CO., of 67; Lombard street, B.O., ЕК! are A ТГ! ТИСТИ 
between the hours of 10 a.m. and 2 p.m. E ҮСЕ | NKCTICE enc — 
The Coupons should be left with the Bankers FOUR clear days before payment. TERI jj | 1 | « MODERN * 
By order of the Trustees, Ane Hi armen 


SIDNEY COLLETT, Secretary. 
'Electra House, Finsbury Pavement, 
London, E.C., 6th April, 1907. 


An 
Electrical 
Library 


to be of practi- 
cal use must be 
authoritative. It 

is no use having books which cannot be relied upon; 
better have none. It must be complete. The range of the 

science is exceptionally wide, and practical electricians are ex- 
pected to be versed in its every phi ise. It must be easy of reference 
One must be able to find instantly the information wante id. 


M odern E chi P ractice 


a complete illustrated treatise, meets all these re quirements, for being 
compiled under the supreme Editorship of Prof. Magnus Maclean, 
M. A., D.Sc., by no less than 34 electrical experts—spec ialists in the 
branches the y “deal with—and covering the whole field, it is a Library 
in itself. 

Dut it possesses two great advantages over the most com- 
plete of Libraries; it is exhaustively indexed,and infinitely 
cheaper. 


— 


FACTORIES & WAREHOUSES TO LET & WANTED. 


AST GREENWICH.—TO LET.—Detached HOUSE 


iu prominent main road. Corner position, Very suitable for offices for business 
or professional purposes, Twelve rooms and bath room. Lares garden, Rent £60.— 
Apply, BLAKE & DANNATT, 18, Nelson-street, Greenwich. 


RECENT PUBLICATIONS. 


The following recently- — EAR can be supplied post free 


by “ Тһе Electrician " Printing and Publishing Company at the 
price stated below. (Add 5 per cent. tor postage abroad.) 


* Proceedings of the Royal Society." Vol. LXXIX. No. B529. 
Series B: Biological Sciences. 3°. 


« Commutatrices et Transformateurs Electriques Tournants.” 
By Jean Paraf. (“Encyclopédie Scientifique des Aide- Memoire.” 


Edited by M. Leúute. ) 2s. 6d. The Index allows instant reference to any point ot 
: 'equiret о atter how sm: saving an im- e 
“ Lezioni Elementari di Correnti Alternate." Ву Dott. P. Barreca 1 n of He ADA rom i P NOU 
Vol. XX. of Manuali Giusti. 2s. 6d. The price is § 4/- net, but by fill- oe C 
| і ing up attached form it can be ob- 2490 с; * 
tained by remitting us @/-with ox VO E. A 
order, and a monthly reit- 50:0: с, кдй ы 
tance of the same sum NON ae e Y € 
until paid for. > e ee y" 


Send for Illustrated 
Prospe ctus, Pk ln se 
mentic п The 


INIGO JONES & laa B B "ge INIGO JONES & CO., | 
Tudor Slate Works, 
GROESLON, R.S.O., NORTH WALES. 
SLATES DRILLED & SHAPED 
TO SPECIFICATION. 
Manufacturers of Every Description of 
SLATE WORK FOR ELECTRIUAL E WORK FOR ELECTRICAL ENGINEERS 


© З ФУ . 09 
о“ , ХУ 
М À ХУ A 
c ^ S 
—— — isa aL SARIS MASONS, TURNERS & re Mad Ora, YUR ER à BRABN LUNES. - As x? м 


LOG. 06.06.0606, 


VIGKERS, SONS & MAXIM, Ltd. 


TELE TICKERS SHEFFIELD. SHEFFIELD. ON ADNON WAS OFFICE LIST. 


VICKERS’ 
VARIABLE SPEED 
MOTORS. 


MAKERS OF 
GENERATORS 
and MOTORS 
FOR 
CONTINUOUS and 
ALTERNATING 
CURRENTS. 


SPEED RANGE, 


up To 6 : 1. 


| BY SHUNT 
| | REGULATION ONLY 


A 


3 


y 
- E 


COMPLETE 
 EQUIPMENTS 


FOR 


ELECTRIC DRIVING 


FULL POWER at 


FACTORIES. ALL SPEEDS. 


300 kw. THREE-PHASE STEAM GENERATOR, 428 F. p. m. c2 
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JAMES PITKI 


^. (Esth. 1855.) 


100 


Holden-D'Arsonval 


GALVANOMETERS. 


c» 


| SENSITIVE. PORTABLE. 


DEAD-BEAT. 
| PatternA - £6 loo 


Pattern B - £400 


TAPPING. SHORT-CIRCUITING, 
& LOCKING KEY. 


From 


£200 


SHUNT BOXES. 


From 


£3 10 O 


High or Low Voltage. 


£3 10 O 


From 


Let us Know your Requirements 


ELEcTRICAL MEASURING INSTRUMENTS, 
66, Red Lion St., CLERKENWELL, LONDON, B.C. || 


and to make himself үүнү useful. 


SPECIAL LINE CHEAP, EFFICIENT, No TAL FUSES 


AND TRAINING INSTITUTION. 


(Proprietors : The Syndicate of Electrical Engineers, Ltd.) 
(Established 1889.) 


Teiephone No. 9999 Central. Telegraphic Address: “Standardising, London.” 


Standardizes and Tests Electrical Instruments. 
Inspects and Certifies every kind of Electrical Plant and Materials. 
Investigates and reports upon Electrical Inventions. 


holders, Manufacturers, Supply Companies, Fire 
Lets Private E 
when desired, to Experimenters in Electrical Science. 


A Scale of Fees will be sent on application to the Secretary. 


Offices, &o. 


PERBECK CI Y CONSTRU » 

SHAFTS in any part of the 
TANKS, LIGHT TOWERS, W 
and all other FURNA 
PLANTS, &c.—Fix 


mical Patent System), CHIMNE! 

а tze System), ELECTI 
OT KILNS, ARC an KALAMO CARBON 
Y Pavement House, Lonvoy, Е.С, 


CHEAP PREPAID ADVERTISEMENTS 


Situations Vacant. 
Three Lines and under (Minimum) ... 
Per Line after ... 


eve ee 


Ten Words to the Line. 


Situations Wanted. 
Sixpence per Line of Ten Words, minimum One Shilling. 


Where answers to any of 
these replies. Six Words must be allowed for the address of the Pubilshing Offices 


SITUATIONS, &c., VACANT. 


\ { ANAGING ENGINEER.—Applications are invited ш 
the post of Managing Engineer at a continuous current generating P au 

supply company, near London.— Applications, stating age. previous стратах 

required, should be sent to С. G., care of Street's, 30, Cornhill, London, B. — 


EjEECTRICIAN WANTED for works in Swansea [р 
Must be a good wireman and thoroughly understand the upkeep of M is ot 
and power installation.—A pply. stating age and wages required, ye m don: 

testimonials, to D. H. B., Electrician Offices, Salisburv- court. Fleet-street, UE ИА 


А 


D М m = . 

ANTED.—MAN to run Electric Plant, deep well pump, 
&c. on an estate. Must have excellent references and be competent как 

Wages about 26: and cottage- Мар ridge 

Z., сате of Willings’ Advertisement Offices, 73, Koig , 


full particulars to X. 


London, S. W. — 


SITUATIONS WANTED. 


M III. 
Ех! NEER (practical) and ELECTRICIAN seeks BER 
4 Used to taking charge of private installations, compound eea api 6313, E- 
oll engines, storage batteries, deep well pumps. heat ng apparatus, £c. 
trictan Offices, Sal.svury-court, Ficet-etreet, London. 


, i over: 

A MAN, thoroughly competent, 12 years dish a 

head equipment aud maintenance. street lighting, are or P ATI" Willing te 
lating, with tramway poles, k owledge of canles aud permauen \ 

assist. -AKTHUK KING, 11, Fieldhead-road, Sheffield. 


PARTNERSHIPS, AGENCIES, &c 


— 


MANUFACTURERS of Electric Light an 


rge counectiou iD thi 


d Gas Fittings 


a trade iu Hotter 


ee ` 2 Ыы МАГЫ PH art. 
desiring to appoint вп AGEN Г having a lar 9 ves, Salisbury - 
dam for Holland are invited to kiudly write to 6,319, Bleciricean Offices, 
Fleet - street. London. — 


TO MANUFACTURERS 


e MANUFACTURE mi 


Exclusiv pover—ol 


ity basis of certified tur 


PROOF, MEDIOM AND HIGH 
of p-otected design (another invention also available), p 


offers ouly — 


S. N 
H. HERBERT, 52, Victoria-road, Clapham Junction 


Lon don * 


INSTRUMENTS AND PLANT TESTED, 


THE ELECTRICAL STANDARDISING, TESTING 


FARADAY HOUSE, 66-70, Southampton Row, London, W.C. 


Inspects Installations of Electric Wires and Plant on behalf of Architects, Hoas- 
rimenting Rooms, and offers every facility, with skilled assistance 


CO. — CHINNEY 


the above Advertisements are to be sent to tbe вазь 
Offices to be forwarded, the sum of 3d. must be sent with the order to pay for postage 


to do repairs 


` 


a — „ — ——— ͤ — 
= . 
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Our further remarks in this little chat on Publicity Methods must take the form of 


a recommendation. The cost of reaching a particular section of buyers, actual 


and prospective, must be based on the effective results from certain expenditure. 
If these do not justify the cost, the method adopted should be changed; in fact, 
must be changed, if the interest of the business is valued. A word on results. 
These are not always directly traceable. Keying an “ad.” is no use, so it is 


dificult to tell in every case. What we want to impress is: where enquiries 


can come from publicity, if certain methods fail don't scruple to try others. 


TELEPHONE JOURNAL B8 


| Treatment of Cases of Apparent Death from Electric Shock be conspicuously 


There are others. 
FEE 


Protection 
ot 
English 
Trade. 


All goods made by Members of the China Furniture 
and Electrical Fittings Manufacturers’ Association are 
marked with above Trade Mark, WHICH IS A 
GUARANTEE OF ENGLISH MANUFACTURE. 
J. MACINTYRE & CO., LTD., 
Washington Works, Burslem. 
BULLERS, LTD., | 
3, Laurence Pountney Hill, Cannon Street, London, E.C. 


GASKELL & GROCOTT, 
Whitehall Works, Longport, Stoke-on-Trent. 


THE NATIONAL 


A JOURNAL DEVOTED TO TELEPHONY 


Principal Contents of April Number Ж 


XI.—THOMAS ROWE. 
By J. E. Kingsbury. 
Encouragement. By W. F. Taylor. 
Technical Terms. By Thos. Pettigrew. 


Some Canvassing Experiences, with some 
Reflections. By J. L. Magrath. 


Telephone Men. 
Raw Materials. 


Foreign Intelligence. 


Editorials: 
The Telephone v. Letter Writing. 
Telephone Rates. 
A Link with the Past. 
Telephone Society Procedure. 


3d. Monthly. | 


3d. Monthly. Annual Subscription, 4s. post free. 


TELEPHONE HOUSE, VIOTORIA EMBANKMENT, LONDON, E.C. 


FP 


^, е, 
aXe) „ee 


F 


'm the only deale rin n the world who sells cy cles at 
halt maker s prices. etore ordering a cycle, get a 
quotation from me, the stupe ndousreduc tions 1 make 
will astound you. There's no necessity to pay exorbi- 


tant prices for bicycles now: adays. I offe ryou the pick | 


of the cycle market, giving greater value for less 
money than anyone else. I sell all the lea ling makes: 


ROVERS, COVENTRY CHALLENCE, CENTAURS, TRIUMPHS, 
HUMBERS, PROGRESS, PREMIERS, SWIFTS & SINGERS, 
on easy terms at pounds below Makers’ and Agents’ 


cash prices. RUDGE-WHITWORTHS from 24 108, CASH. 


ЖА А HIGH-GRADE COVENTRY-MADE CYOLE 


for £3. 19s С; ash or 3s. Monthly. 
The World's Largest 1e Dealer, a 


— caine s n nt on ap- 

il, and r2 years 
I8 Re riven. 

со 55 FOR FREE 
ISTS TO-DAY. 


E. 7, COVENTRY. 


| | NDER the new Rules and Regulations concerning the use of Electricity 
in Mining Operatione, it is compulsory that directions for the effective 


placed in certain prescribed posi ions in the Mines. 

A Set of these DIRECTIONS, with Illustrations showing the method 
of application, accompanied by PRECAUTIONS to be Adopted to 
Prevent Danger from t! e Electric Current, and INSTRUCTIONS for 
Dealing with BROKEN ELECTRIC WIRES, can be obtained from 


"THE ELECTRICIAN" PRINTING & PUBLISHING COMPANY, LTD., 
SALISBURY COURT, LONDON, ENGLAND. 
PRICES. 
17 in. by 123 in 
ditto 


4d. each 
i» ota Bd. „ 
Carriage Paid in each case. 


Зв. Gd. per dozen 
6s. Gd. ^ 


On Paper, 
On Card, 
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NEARLY READY. 
Price 2s. 6d. net. 


HANDY COPPER WIRE TABLES AND FORMULA 


FOR EVERYDAY USE IN FACTORIES AN WORKSHOPS. 
By P. B. DOWN. W. Ex., A. M. I. NM. E 


"THE ELECTRICIAN” PRINTING AND PUBLISHING. ‘COMPANY, LTD., SALISBURY COURT, FLEET STREET, LONDON, 
90909090494 %% %% „„.. 00609999000060000060600 


SPECIAL OFFER. 


We offer the following slightly-soiled Books at the Reduced Prices indicated :— 


POSTAGE EXTRA. 
— . —.———— 


APRIL 12th, 1907. (* Date must be aiven II 
СЕТТЕР e aad ee s. t 
Bibliography of X-Ray Literature and Research slightly soiled... .. 50 .. 30 
The Centenary of the Electric бштеш, 11991999. By Dr. J. A. True. i e a 1010.08 
Gore's Electro-Ohemistry ... о tee " e» 20.. 1g 
Urquhart's Electric Ship Lighting... "e Ds ET vs РА сва Hor Сай wo 7178 . 40 
namo Construction .. Si id <a жө -— " 4c œ d B8 $1 
Intellectual Rise in Electricity. By Park BENJAMIN i Ж aot im i - .. 21 0 „ 60 
Personal Recollections of Werner von Siemens. By W.C. сир к i E 15 0 .. 670 
Hull Telephone Inquiry (Minutes of Proceedings) Eu is рУ 8 6 net 26 
Portsmouth Inq quiry. B кең l бпе 10 
Rating of Electric ighting, Tramways, &c., Undertakings. By W. G. Boxp 5 i 2 6 net 20 
Drum Armature and Commutators. By F.M. WrvwourH — . (uc. ci тв... 6§0 
Giepel and Kilgour's Pocket Book of Electrical Engineering Formule ..  . T 6 net 63 
Weiner’s Practical Calculation of Dynamo-Electric Machines ы. ж e. 13 6 , 10 0 
Hadley's Electricity and Magnetism for Students aa Via e eH e œ 60. 49 
Sanderson's Electricity and Magnetism for Beginners s ‘es iis үз as œ 03 0 20 
Pratt and Alden's Street Railway Roadbed .. i5 m ке М РД „ 9 0. 60 
Frictional Electricity. By Sir W. Snow Hannis. (1887) 2s Ме А .. Care. —. 20 
Primary Batteries: Their Construction and Use. By W. В. CooPER ee wA ... 10 6 net 9 0 
Secondary Batteries: Their Construction and Use. By E. J. rod i Сл) 10 6 bet 9 0 
Radio- Activity. By F. Soppy ide a "E Я 6 6 . 68 
Sheldon's Dynamo Electric Machinery (Direct Current) "uu 20. 96 
Larden’s Electricity ... "C ase 60... 43 
Houston and Kennelly’ 8 Magnetism а %% йт бш 9] m 5 0 „ 26 
" Electric Heating ‘i sc eset, BO ae 26 
” Electrical Engineering Leaflets (Elementary в and Intermediate) vs „ 7 O each 2 6 
E Electro-Dynamic Mac „ Blighty soiled e — .. 10 6 5 0 
" Electrical Transmission of nd: „ бй e» 504 1$ 
Electricity and Magnetism .. ae же у сай e. 09 Dose. 4/6 
Merrills’ Tables and Formulas for Electric Railway En eers ET п „ we DO 2 : 
Boult's Comprehensive International Wire Tables for ectrio Conductors s КИ £0. 2 - 
Parr's Practical Electrical Testing in Physics, ёс. .. ... Ө M 8 6 6 : 
Henderson's Practical Electricity and Magnetism C ee ж 76... 5 ie 
Sewell's Electrical Engineering 1n d ж ws y т 6nd 6 í 
May’s Popular Iustructor .. u en ды S 2 6 * 3 ^ 
Jehl's Carbon Making for all Electrical Purposes "a Du и 10 8 0 
Gore's Electrolytic Separation of Metals... E Mec муз 10 6... 1 0 
Electric Lamps and Electric Lighting. By Dr. J. A. Fu gys  .- n в One 50 
осло Agriculture and Horticulture. By Prof. S. Lemsrrom г " MS „ 3 6 net T 
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bas had many years’ exceptional experience with Electricity Meters in connection with the Meter Department of the largest electricity suppl 
undertaking in the Kingdom. Mr. Gerhardi’s intimate acquaintance with the working of all existing meters on the market and with the details 
of their construction and management, is а guarantee that the book will meet the requirements of those engaged in work in which the Blectrici 
Meter forms an essential part. In the division of the book devoted to“ Testing" Mr. Gerhardi's unique experience will prove cf the greatest 
service to supply station engineers and managers. | i 


Very full Chapters on TESTING, and PRACTICAL HINTS to METER INSPECTORS, dx. 
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Fully Illustrated. Price 2s. 6d. net, post free 2s. Od. 


A First-Year Course of Practical 
Magnetism and Electricity. 


| By P. E. SHAW, B.A., D.Sc., 
Senior Lecturer and Demonstrator in Physics at University College, Nottingham. 
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EXTRACT FROM PREFACE.—There are man these (or any other 

P : y small books on Elementary On the one hand, mere qualitative experiments are of little use to 
Mars Physics suitable for schools or for university intermediate students. These all | students; on the due hand, mathematical expressions are stambli Ач 

eC ае ш a knowledge of af least the rudimenta of algebra, geometry, trigo- In attempting, in this book, to avoid both these evils, I have sought to 

There is Pie к 1 A experimental work as quantitative as ible, yet to avoid mathematics. introduced, 
this primitive du а arge and growing class of technical students who have not even As novelties [n such a work as this the ammeter and voltmeter are APA There ке 
Шоп for Dee. Sa e training, aud who cannot, or will not, acquire it ns a founda- | also some simple applications of the subject—e.g., the telephone, telegraph, and dx on 
mente or malic: aa Their training as boys in a primary school has not been supple- | three introductory exercis:s, six exercises on magnetism, twenty on electricity ta, for the 
knowledge of Berets toa шч Work Ther эн ети пва. they тш some | the applications. Nothing is done on statical „ ee piis portant ss well 

. aboratory an relati 

introduction to such fundamentals of the subject as most affect the ioe n Mie or an дакы ы in а simple course like this they аге co 
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DIALITE CABLES 


PAPER INSULATED CABLES 
VULCANISED RUBBER CABLES 


SL. Helens Cable and Rubber Co., 


LIMITED, 


WARRINGTON. 
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Evershed and V оса, Acton Lane Works, Chiswick, ‘London, W — 
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General Electric Co, 69, 71 and 88, Queen Victoria-street, London, E oe 27 
India Rubber, Gutta Percha and Telegraph Works Co, Silvertown Lond, E. 19 
Johnson and Phillips, 14, Union-ct, Old Broad-st, London, & Chariton, Kent 1 
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Баа (Ј) & Со, 56, Red Lion-street, Clerkenwe. London, е 14 
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Indestructible Paint Co Kings's House King-street, London, i Е. 6. — 20 
Mosses & Mitchell. 68, Chiswell- street, London, . ³ Ä sam ТВ 
ineu'fating Papers 
8 cer Brothers, Limited, 19, New Bridge-street, London, E. C Cocos %%% ose 12 
Insulators 
British Insulated and Helsby Cables, Ltd, Prescot, Helsby and Liverpool 1, 36 
Gina Furniture and Electrical Fittings Manufacturers’ n 112, 
Edmund-street, Birmingham. . . . . . . . . . . . 7 4 өзө 15 
Doulton & Co, Royal Doulton Worcs Ce, еа London, 8. E. Сї, 19 
Henley's (W. T.) Tel Works Co, Blomfield- street, London Wall, 
London, E.C. ; and Woolwich ...... mee 1 
i2 Johnson and Phillips, 14, Union-ct, Old pong Lond. " & Charlton, Kent i 
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British Thomson-Houston Co., Rugby, England; and Branches . . 
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General Electric Co, 69, 71 and 88, Queen Victoria street, London, E. C. 27 
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Union Electric Co., Park-street, Southwark, London, S. В. ....................... (v 
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Johnson and Phillips, 14, Union-ct, Old Broad-st, Lond.,; & Charlton, Kent 1 
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United Asbestos Co, Dock House, Billiter-street, London, Е.С. .................. 19 
Willcox (W H) & Co, 23, 34 and 36, Southwark-street, London, S. E.. .,. 8 
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600069 EC 000 000000 000000000 000000 009 
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Vickers, Sons and Maxim, Sheffleld. . 
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United Asbestos Co, Dock House, Billiter-street, London, Е.С. ..... ...... . . . 

Willoox (WE) & Co, 28, 34 and 36, Southwark- street, London, B.E. ..........-. 


Non-Magnetisabio Watches 
Gan (S) and Son, 9, Strand London, W.C, ............ o 
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Spannere Turbo-A'ternatore 
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Doulton & Co, Royal Doulton Potteries, Lambeth, London, S.E...............11,19 Indestructible Paint Co, 31, King's House, Ki London, E. C. ... #9 
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Johnson and Fhilline, 14, 8 Old Broad -t, London; & Charlton. Ton — 1 Ri (Jules) Paris. Agent: Levi (J) & Co, 95, Hatton сз, Condo € 9 
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By HENRY М. 5 M. I. E. E. 
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Fine Art Portraits. 


We have added to this valuable Series a well- executed Portrait 
(22 in. by 16 in.) of 


Sır JOHN DENISON-PENDER, k. G. M. G. 


Copies of this Portrait can be supplied, unframed, price 58. 6d.; by post, 
in tube, 6s. 6d. ; abroad, Ts. Framed (in selected stock frames) from 
"Is. to 16s. extra (carriage extra). 
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TRIUMPH or ENGLISH WATOHMAKINC. 


BY APPOINTMENT TO 


BY APPOINTMENT TO 


ALL ENGLISH Wi) NON-MAGNETIC WATCH 
FOR f um ` 


$ 3 


IN THIS, THE 


$.8MITH & GONS 
“THE CHARING” 


Н.М, THE KING. IN THIS, THE 


‘GHARING 4 


ALL ENGLISH SILVER LEVER, \ 
We have produced a Non-magnetic Watch, T» 


H.M. THE KING, 


"GHARING + 


EER 
ia e 7 / - ALL ENGLISH SILVER LEVER, 
: у? 4 í 2 Are embodied all the best points of our higher 


eminently suitable for ELECTRICIANS, at a 
price which defies competition. 


priced productions. 
1-plate Lever, jewelled. 
Or by 7s, cash and seven Monthly instalments of!5s. each. 


“ STRAND.” 
Half-Chronomet r 
with Dust and 
Damp Proof Ca». 


OUR “STRAND” -MINUTE 
RECORDING CHRONOGRAPHS. 
Sterling Silver 1804. Cold Crystal 
ANN 


en 60 min. recorder 


£8 8s. £21 
Masnetie | #! 18. extra 


ALL ENGLISH, KEYLESS. 


Gold, 18-ct., Half-Hunter or Full Hunter, £16 16s. 
Crystal Glass, £13 15s. 
Silver Cases, Crystal Glass, £5 Ss. Full Hunter, 


£6 6s. ; and Half-Hunter, £6 15s. OUB LATEST PRODUCTION. 
Non-Magnetisable, 218. extra. In Solid Nickel or Carbonised Steel Сазе". 
org Й Our All English strand Watches елин Ке на 
Og. an rod ced 
Stout 18-ct. Gold Dust-Proof £15 15 are The ROM Vae өзөт p T à Non-Magnetic. Guaranteed. 
Plain Case 8. а — -— 
Non-Magnetisable, £16 16s. Our ILLUSTRATED CATALOGUE or “GUIDE TO pee E. 
In Beautifully-Finished Silver or Steel Cases. THE PURCHASE OF A WATCH,” Book * J," 135 NON NON- 
bs. Non-Magnetisable, £6 6s. pages, 350 illustrations, Free by Post. ё 
E RENT MINOR ARS Ditto CLOCKS, “J.” Ditto JEWELLERY, “J.” MAGNETIC. MAGNETIC. 
NON- NON- SPLIT SPLIT 
MAGNETIC, MAGNETIC, SECONDS. SECONDS, 


7 Fly-back 


-Minute 
80-Minu Teton 


Recording. 


uable to all Engineers for timing 
nis of Shatting, &c., &c., and for 


In order to meet a an ever- “increasing demand intermediate observations, 
for a reliable instrument at a low 3e NON-MAGNETISABLE LEVER CLOCKS Fully Jewelled KeylessLever, Oxydised Steel or 


Manufactured for £lectric Lightin ; 
we have constructed this Chronograph, Stations Bynamoe Rooms, Electric Railways, Kc. Nickel Quen £4 4s. Silvar ion: A 15s. 
which has the SAME ACTION as our ot er Cases made for fixing to Switchboards, Bulkheads, &c. ee ps Аек aal АЙ A] адо AEn ia 
Popular Types. Lever Movement. Solid Brass Cases, Palladium ESTABLISHED HALF A CENTURY 
Sterling Silver or Oxydised Steel Cases, £3 3s. Escapement, From £3 3s. to £20. 38. to £20. Telephone No. 1939 OBNTRAL. 


WATOHMAKERS t to the ADMIRALTY, JEWELLERS 
and СОСЕ MAKERS. 


9, Strand, London, W.G. 


S. SMITH & SON, 
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The Chloride Electrical Storage Co., Ltd., 


CLIFTON JUNCTION NEA MANCHESTER. 


manuracturers оғ The Chloride Accumulator.” 


THE BRITISH екет gy *-mODS. tu a a SHERS WALES 
й 97 cao. Eo p" <= inm di = ` 


L. M. ERICSSON MANUFACTURING "n 


LIMITED, A А 2 / 4“ 
BYRON HOUSE, 82-85, FLEET ST., LONDON, Е.С. кг ол GENERT ON "c; ICM | 


J. BURN, S.L А -) FLEXIBLE. 
MANUFACTURERS OF. — 


TELEPHONE INSTRUMENTS 
SWITCHBOARD AND “TRSTBOARD MATERIAL = | AR 
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Please apply for Catalogues and 
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| CALLENDER S 


CABLE & CONSTRUCTION co., Ltd. 


SPECIALISTS: IN 


CABLE JUNCTION BOXES | 


OF ALL KINDS FOR ALL PURPOSES. 


Desioen No, 


Ji] ui ns 24111 Tyee. | 


ИЙ Tu ПЛ! 14 IET а 


Joints — LEAK 


IF MADE WITH 


TAYLOR'S S CORRUGATED 
METALLIC PACKING. msz 4 Meo onde C tem RE 
ORDERS DESPATCHED BY RETURN OF POST. MUSHROOM” NETWORK BOX 

IN EWTON & NICHOLSON | FOR USE IN COLLIERIES. 

9 


TYNE DOCK CORRUGATED METALLIC PACKING WORKS, 


HAMILTON HOUSE, VICTORIA “МРАНКМЕНТ, 
SOUTE SHINLDS. Telephone : LONDON, Е.С. Telegra 
Tel. Address : CORRUGATE TYNE Doox. | .. Telephone No. 0431. | 1911 HOLBORN. CALLENDEK LOS DON. 
< 5 


SIMPLE. PLEASING. CHEAP. 


! Л 


F. O 3789 


| FO 5259 
| | FORMBY. KYLE. — 
| Polished Brass. Polished Brass. 
| 4/3 cach. FO 8087.  Oxydised Copper. Ba each. 
| 48|. doz. 13/6 cach. g . 90 / doz. 
Opalescent or Satin finish 150 / ac. . Opalescent or Satin finish 
Glass. Е Glass. 


Head Office & Showrooms: | 
67,. Queen Victoria St., London, E.C. 7 
3 


Branches: Manchester, Dien. Newcastle, Dublin, Cardiff, Bir- 
RECS TRADE MARK mingham, Belfast, Paris, Capetown, Johannesburg. 
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“ELECTRICIAN” PRIMERS 


Edited by Mr. W. R. COOPER, мА B.Sc., М.1.Е.Е. (QOPYRIGHT,) 


4 THE ELECTRICIAN T PRIMERS are Published Separately, or 
[о ONE VOLUME, cloth, price 10s. Gd. nett (112. ); oR E ee бв, |" sent by post, 84. 


vol. U. . 6s, Od. nett ers pr 
In THREE VOLUMES, price 1 28. Gd. nett, complete (a2. . Vol. LM «a 


NOW READY. vol. 1.—THEORY (25 Primers). Price 38. ва. ` NOW / READY. Vol. ni, (25 Primers.) Price 4s. Sd. мі. 


nett. (For price Single Copies see below.) (For price of Single Copies see below.) 
UBJROT OF PRIMEB. AUTHOR. S: 
—— „ен т И шй TELECRAPHY, TELEPHON “ELECTROLYSIS, and SOME MISCEL 
* „ ула and Insulators - — (8) = LANEOUS APPLICATIONS OF ELECTRICITY. 
. m's Law ... x * T iix — ———— 
4, Electrical Units .. 8 wa эз — SUBJECT OF PRIMER, AUTHOR. 
5. Curves and Their Use .. .. +» (4) W. R. Cooper. 56. Elements of Land, Submarine and 
6. Primary Batteries 7 „ (1) N. R. Cooper. Wireless Telography. „ (8) Bollo Appleyard. 
7. Arrangement of Batteries . of ba aed 57. Duplex Telegraphy „ы (7) E.H.Bhaughnem]. 
8. Electrolysis e et oper. * 0) E. H. Sha 
9. Secondary Batteries "d тенор, 50 Dij не Da азарт baun, Co} E. FT Shaughnessy, 
10. Alternating Currents ... T 60. Miti lex Telegraphy .. (3) Е. Н. Shaughnessy, 
11. Lines of Force... se vss 9 0 G. H. Bail 61. Automatic Telegraph Apparatus 
12.Magnetism .. — .. o= o 0 — 4 Bai lie. (Wheatstone Transmitter, Auto. Curb 
13. Galvanometers . (11) G. H. Baillie, Transmission Auto. _ Transmission for 
14. Electrical Measuring Tastruments . AS a7) .G Н, Baillie. Bub Cable: Eok (11) 8. G. Brown, 
15. Electrical Measurements 14) G. H. Baillie, ubmar We les) к UR a m . 
16, Electricity Meters n "m - 15) A. Marinier. 62. Cable Stations: Gener ts roe (98) E. Baymond-Barke 
* Ditto ivi as vi .. (19) A. Marinier, and ig AATED “i of Sub- Revised by 
17. T-du^*5n Coils .. ш — ^ «u (2) W.R. Cooper. FF (11) LH. G. Barwell. 
18, Condensers ... гә aes - 2 G. H. Baillie. 64. Testing gubmarine Cables КЕ .. (1) Bollo App 
19. Influence Machines 65. Testin Lines (1) Roilo Appleyard. 
20. Rontgen Rays and Radiography .~ ‘we 8) C. E. 8. . Phillips. 66. 1 aph Line бопатпойов 
21. Lightning Protectors .. (6) W. R. Cooper. d Jointen . (8) Bollo Appleyard. 
22. Thermopiles "m .. (4) N. R. Cooper. 61. Wireless Tele га bs . (9) J. Erskine- Murray. 
23. Arithmetic of Electricity oes - NM. R. Cooper. 68. The Tele hone y d - . (8) Р.С. Raphael, 
24, Constants and Tables (8) W. В. Cooper. Mg р * 7) F. C. Raphael. 
3 — dd EO Bapu 
е one 0 es one oo oo 3 
NOW READY, Vol. 11. (8i Primers.) Price 6s. nett. 71. Telephone Ina S = 7 (9) F. C. Raphael 
(For price E of Single Copies see below.) 72. ar pie Bell Fitting and Internal (18) Р.О Raphael. 
A e ep one iring еее oe ў 
ELECTRIC TRACTION, ELECTRIC LIGHTING and LE тз. Electric Heating and Cob — (18) K. ш 
25. 25. Dynamos and Direct-Ourrent Motors (8) A. G. Hansard, 74. Electric Welding. Hs re В. . Hutton. 
rnators & Alternate - Current Motors(19) A. G. Hansard. 75. The Electric Fur nac. (9) F.M. Perkin. 
Zi Transformers and Converters .. (12) A. G. Hansard. 76. Electro-Deposition ee 5 on (8) Te Kershaw. 
28, Testing Electrical Plant (2) А 9. Hansard. 77. Industrial Electrolysis = "= (8) D.Cameron-Swar. 
29. Management of Dynamos and Electric 78. Photo-Engraving Processes - 14) F. Hope-Jones. 
Machinery 2 (2) A. G. Hansard. 79. Electric locks  ... PE 72 W 3 Thorrowgood 
30. Electric Wires and Cables. . (5) Mervyn O'Gorman. |80. Railway Block signalling ( ' 
21 а, ound Hains Pu ES i 15 уа 5 | With GrossARY. 
itchboards See a ses oe ervyn O’Gorman el i 
55. Switchboard Devices . (22) Mervyn O'Gorman. : NOW REA In One Volume, Complete, ш ие 
54.8 ms of Electric Distribution .. (5) — 10s. 6d. nett, by post 118. 
5 ectric ATENOM ANOR о отет у аў x = : , 
‚ Tramwa raction rolle sae . R. Cooper. and Phrase 
87. Tramway Traction by Conduit a (5) W. R. Cooper. The GLOSSARY of Electro-Technical Words Жеп 
38. Tramway Traction by Surface Contact (8) W. R. Cooper. NOW READY. 
8 ned Traction Баратова Lines 2 X E 8 = 
ectric Railways--Suburban es R. Cooper. comprises 
41. Electric Automobiles .. E (6) Mervyn O'Gorman. The complete set of 82 Primers (including e eei he greater 
42. Electric Ignition Devices .. (17) W. R. Cooper. about 1,100 pages and over 550 Illustra EO Y 
43. The Incandescent апр. Us .. (12) Anon. portion specially drawn and made for these volumes, an Соруп D o. ш 
44, Arc Lamps .. vis T: . (9) J. 8. Hecht. In addition to the 81 Primers comprised in the sarai bón 
45. Street Lighting ... . (8) J. T. Rossiter. upon carefully selected subjects of both scientific and industri) nical 
46 Wiring for Electric Li ght (7) Mervyn O'Gorman. | each Volume contains an ample Glossary of өс Artisan 
47, Electric Driving in Factories and Words, Terms and Phrases, to peri dealt = The 
Electric Cranes )u P (1) A. B. Chatwood. General Reader in his comprehension of the zu 5 e at 
48. Electric Lifte. . (8) H. W. Ravenshaw. | Glossary can be obtained separately price 4 Ire be consult 
49. Steam es С „ J. T. Rossiter, ` vidual Primer is followed by a List of Suitable Books, e tended. 
50. Steam Boilers (10) F. J. Bowan. where the study of any particular subject is desired to be ex 
51. те Каш no of Electricity: Gene- M | А 
ratin ions . геа S (4) Rossiter. at free 107 
52. Gas and Oil En "" bes .. (14) F. J. Rowan. Price За. each, post free. Six copies of any one ED pial 14s. 64. 
53. Gas Producer P ant (11) F. J. Bowan. 1s. 2d., 12 copies 2s., 25 copies о, 50 za ӨЗ ice than б of any one Primer) 
64. Comparative Advantages of Steam Or 50 copies of the Primers assort ed (not less than 6 0 19 of any one 
and Producer Gas .. F. J. Rowan. for 9s.; or 100 copies of the Primers assorted (not less than 12 0 
55. Estimating for Small Installations A. P. Haslam. Primer) for 16е. Gd. Larger numbers by arrangement. 


(The figures in parentheses indicate the number of Illustrations.) 
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SHORTEST AND MOST DIRECT ROUTE 
TO INDIA AND THE FAR EAST. 


ХХІХ, 


* 


- 


DIRECT OVERLAND ROUTE 


INDIA, CEYLON and BURMAH; PENANG, SINGAP 


CONNECTED WITH. 


ORE and other Places in the MALAY PENINSULA: JAVA and the 


DUTCH INDIES generally ; MANILA, COCHIN CHINA and SIAM; CHINA and JAPAN; AUSTRALIA, NEW 


ZEALAND and NEW CALEDONIA ; PERSIA; 


CONSTANTINOPLE and TURKEY in EUROPE and ASIA. 


Quickest а Most Diroot Routo to Towns i» SOUTHERN RUSSIA & CONSTANTINOPLE 


A Maximum of SPEED and ACCURACY isobtainedby ^ ^ ^ 


DIRECT WHEATSTONE WORKING, 


without any intermediate re-transmission, between London 
the Far 


(Manchester and Liverpool) and Teheran, in both directions, for Telegrams exchanged with India and 
st; between London (Manchester and Liverpool) and Odessa, in both directions, for Telegrams exchanged with South Russia; and between London 


(Manchester and Liverpool) and Constantinople, in both directions, vid the routes of the Indo and Black Sea Telegraph Companies, for Telegrams exchangéd with 


Turkey in Europe and Asia. 


Telegrams are accepted 
at the 


Companys fies: | ММЕВРООІ. - - 


MANCHESTER - 


LONDON - = = = 18, Old Broad Street, K. C.; 6 and 8, Lime Street Square; 
and 10 and ii, MI 


African Houso, 6, Water Streot. 
Duchy Chambers, Clarence Street. . 


neing Lane, 


‘Where receipts are given Gratis, and whence Telegrams are sent direct by Special Wire. And AT ANY POSTAL TELECRAPH OFFICE in the United Kingdom. 
: | 66 99 
ALL TELEGRAMS SHOULD BE MARKED ' VIA INDO. 


THIS INDICATION (8 8IGNALLED FREE. 


Books of Forms and Tariff Books, containing Rules and Regulations, are forwarded Post Free on application to thu 
Company's Stations, or to the Head Offices, 18, Old Broad Street, London, E. O. 


DEDE 
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he HIGHEST 
AWARD 


ыр a фу, 


ТИЛМЕ vu 


EXHIBITIONS. 


CLEOPATRA'S MD 


el BROWNING’S COLOURLESS 


AS USED ON CLEOPATRA’S NEEDLE. 


T. W. STRATFORD-ANDBRE WB, Managing Director. 


Fee oq d OS T Eq . . EES PE 54 9-4 0454 2-14 46 9. 948.) 


DECAY IN STONE ARRESTED 


BY 


PRESERVATIVE SOLUTION. 


Sole Manutacturers 2— 


Second Edition. Cloth Bound, 7s. 6d. net; post free, 88. 


BEGINNERS MANUAL OF SUBMARINE 
CABLE TESTING AND WORKING. 


By б. M. BAINES. 


This book has been written to meet the requirements of those about to commence the 
study of Submarine Telegraphy. All subjects demanding attention have been brought 
within the scope of the volume and have been dealt with at sufficient Тең to enable an 
intelligible idea to be ebiamed of them. With regard to the algebraidal portion of the 
study, all the formule have been worked out Step by step, and, where convenient, have 
deen supplemented by arithmetical equivalents. The book je divided into 18 chapters, 
and deals with: Batteries, Ohm's Law, Joint Resistance, Wheatetone Bridge, Bridge 
Measurements, Insulation Test by Direct Deflection, Inductive Capacity, Internal Resis- 
tance of a Battery &c., E.M.F. of a Battery, &c., Ourrent Strength in Wheatstone 
Bridge, &c., Tests of Broken or Faulty Cables, and Description of Apparatus, &c. 


Priee Та. 6d. post free ; abroad, 8s, ТЬе Third (New and Enlarged) Edition of 
THE STUDENTS' GUIDE TO 


SUBMARINE CABLE TESTING. 


By H. К. O. FISHER and J. С H. DARBY. 


"THE ELECTRICIAN” PRINTING & PUBLISHING CO., Limited, 
Balisbury Court, Fleet Street, London. 


Tue INDESTRUCTIBLE PAINT C0., LD., xin 


` CONTRACTORS TO Н.М. GOVERNMENT, 


$ HOUSE, KING ST., CHEAPSIDE, LONDON, E.C. 


INTERNATIONAL TELEGRAPH CONVENTION OF ST. PETERSBURG 
INTERNATIONAL TELEGRAPH 


AND THBEEPHONB 


SERVICE REGULATIONS 


| . . AS REVISED AT LONDON, 1908, 
With the Complete French Text and English Translation in Parallel Columns. 


Translation is Mr. С. B. J. Twisabay, of the India Office, London (by 

си on of the 9 of State for India), and Mr. GEO, R. NEILSON, of the 

Telegraph Company, London ; and is officially accepted by H.M. Post 
master-General. - 


All the Alterations, Additions, Deletions, &c., made at the Internation 
Telegraph Conference held in.Londoa are clearly shown at a glance, and the work 
is special ed to enable those who deal with International Telegrams to 
un the tions and Conditions дн ака 8 Messages are trans- 

tted and the Rules as to Charges, ons, „ &о; 
gi is also much matter of technical interest included in these Regulations, 


AN EXHAUSTIVE INDEX PROVIDES READY FAOILITY OF REFERENO 
And method adopted to show the Alterations, Additions and Deletions effect 
ls da at the London Conference is ample and clear. 


Bound in Strong Cloth, Price Gs. per copy net. Post free (U. L). Gs. 64. 


` abroad, 78. 
Or with Interleaved Ruled Paper, 8s. 6d., post free 9s. 6d. (U.K.); abroad 10s 


Or with Wide Margins, for Notes, 8s. 6d., post free 9». 6d. (U.K.) ; abroad 10a , 


. " PRINTING & PUBLISHING COMPANY, LTD , 
"ФИР Еге с Fleet Street, Lon, Bngland, 
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EASTERN TELEGRAPH COMPANY, uses 
EASTERN EXTENSION AUSTRALASIA a CHINA 


TELEGRAPH 09МРАНҮ, LIMITED. 
EASTERN & SOUTH AFRICAN TELEGRAPH COMPANY, LiMiTED. 
DIRECT SPANISH TELEGRAPH COMPANY, LIMITED. | 

BLACK SEA TELEGRAPH COMPANY, LIMITED. 

EUROPE & AZORES TELEGRAPH COMPANY, LiMITED. | 
WEST AFRICAN TELEGRAPH COMPANY, LIMITED. 


WESTERN TELEGRAPH COMPANY, LIMITED, 


AFRICAN DIRECT TELEGRAPH COMPANY, LIMITED. 

LONDON PLATINO-BRAZILIAN TELEGRAPH COMPANY, LIMITED. 
PACIFIC & EUROPEAN TELEGRAPH COMPANY, LIMITED. 
RIVER PLATE TELEGRAPH COMPANY, LIMITED. 

WEST COAST OF AMERICA TELEGRAPH COMPANY, LIMITED: 


DIREOT TRIPLIOATE OABLES to Spain, Portugal, Madeira, St. Vincent, South Africa, Gibraltar, Malta, Egyp, 


DIREOT DUPLIOATE OABLE ROUTES to Brazil, Argentine Republic, Uruguay, also to Peru, Chili and otber 
жер of South America; and to Suakin, Perim, Penang, Malacca, Singapore, Java, New Zealand, Tasmania, New Caledonia 
and China. 


ALTERNATIVE GABLES to Greece, 0 Labuan, выса Cambodia, Saigon, Tonquin, Zanzibar, Seychellen 
ozambique (du . ues (Delagos Bathurst, Sierra Leone, koudi, Accra, Ascension 
Island, "St Helena, Discs raus, . idi Thoma, Principé, Loanda, Benguella, Mossamedes, Rodrigues and Cocos. 


SINGLE OABLE to The Asores, Tangier, Bolama, Bissao, Conakry, Grand Bassam, Kotonou, Cameroons, Gaboon, 
Tripoli, Oyprus, Mom Madagascar, aad the Philippine Islands. 
The LEVANT SYSTEM includes Odessa, Constantinople, Dardanelles, Tenedos, Salonica, Smyrna, Ohio, єй pran um 


o, Oanea, Sitia Rhodes, m Сог 1, Zante, Patras, Corinth, Athens, Cephalonia, Santa Maura, Tinos, Andros 
= a all the Greek Islands 
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List of EASTERN & ASSOCIATED TELEGRAPH COMPANIES’ STATIONS 


At HOME and ABROAD .:— 


LONDON: 11, OLD BROAD STREET, E. O. 
8, LEADENHALL STREET, Е.О. 
3, GREAT TOWER STREET, E.C. 


THE BALTIO MERCANTILE AND SHIPPING 
EXOHANGE, ST. MARY AXE, Е.б. 


41 anD 42, PARLIAMENT STREET 8.W. 
57, HOLBORN VIADUCT, E. O. 
4, ELECTRA HOUSE, FINSBURY PAVEMENT, Е.С. 
449, WEST STRAND, W. O. 
FOREIGN AUCTION HALL, COVENT GARDEN, 


6, DENMAN STREET, BOROUGH, S.E. 


LIVERPOOL: К15, EXCHANGE BUILDINGS. 
THE NEW COTTON EXCHANGE. 

MANOHBSTER: 44, SPRING GARDENS. 

GLASGOW: 5, ROYAL BANK PLACE. 


MEWOASTLE-ON-TYME: К, EXOHANGE 
i QUAYSIDE. 


BUILDINGS, 


CARDIFF: 33, MERCHANTS’ EXCHANGE, BUTE DOCKS. 


Accra: Gold Coast, West Coast Africa. 
Boradli. 


Aden : Central Station, Ras 
у Branch Stati 


e). 
Barcelona : Ronda Universidad 19. 
Batavia: Java, Dutck Indies. 

Bath Marine Parade (Gambia, 


ortuguese Guinea 
Bombay: Central Telegraph Office. 
Bona : 30, Cours National. 
Bany. Southern Nigeria, Wost Coast 
ca. 
Btoome : Roebuck Bay, W. Australia. 
Cadis : se, Alameda de Apodaca. 
Cairo ( t). 
Callao ( ). 
Сазив (Кеси. "T 
: ree, А tine. 
ios yrea, Rep. Argentine 


С 8 . 
Canea (Crete). 
Canelones (U 


Carcavellos (Portugal) 
Ceara (N. жаг : 4, Rua Floriano 


Colonia( О 
ru Ў 


— 
— 
— 


ADELAIDE: NATIONAL MUTUAL BLDGS., VIOTORIA SQUARE ; 
STOOK EXOHANGE, KING WILLIAM 2" 


MELBOURNE: EQUITABLE BUILDING, ELIZABETH STREET 


PERTH (W. 


AUSTRALIA): MOIR’S OHAMBERS, 87. 


GEORGE'S TERRAOE. 
SYDNEY: GIBBS CHAMBERS, 7, MOORE STREET. 


ALEXANDRIA: BOULEVARD RAMLEH (corner of OLD 
BOUBSE STREET). 


OAPRTOWN: Барет BANK BUILDINGS, PARLIAMENT 


DURBAN: TOWN HALL. 


BUENOS AYRES; 287 у 291, CALLE SAN MARTIN ; 
CALLE RECONQUISTA 


MONMTEWIDEO: 146, CALLE OERRITO (corner of MISIONES) 
PERNAMBUGO; 2, RUA DO COMMEROIO, 

RIO DE JANEIRO: 9, RUA DA OANDBLARIA. 
WALPARAISO: OALLE PRAT 68. 


B — ———————————————————————— 


Constantinople: Кее Tepe Bashec, 


Corfu (Greece). 

Corinth (Greece). 

Coronel A aa 

Dardanelles. 

Delagoa Bay (Lorenco Marques). 
Dolores (Uruguay). 


Cyprus) (5treet 
Flinders Y ctoria, Australia) 
Florida (Uruguay). 
Foochow (China). 


George Town (Tasmania). 
Gibraltar : мо eo South Barrack 
o 
s; Sub-Office, Watetport Street 
Halphong (Tonquin). 
Hong Kong An een 
Horta (Fayal, Azores Islands) 
Ilo Ilo (Ph пррае Islands). 
Iquique (Chili). 


La 2205 (New Soueh 
Larnaca 8). 
La Serena noe се. 


) 
): Rua do Arsenal. 
aulo de Loanda, Angola. 


Sasa Del Bay. 
agkong,Chiss). — 


M es). 
1 (Straita Pic D QU 
on А 
Malta: Ceatral Office, St. 
» Branch EN 35, Str. 


Reall, 
Vale 
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Manila (Philippine Islands) : Calle Care- 
nero Binondo. 
ham (N. Brasil): 6o, Rea da 


Estrella. 

Marseille: Hotel des Postes et des 
Télégraphes. 

Mauritius (Port Louis : No 3o, Ram- 

rt Street. 

Medan (Sumatra). 

Ме, (Argentine): sow Necochea, 
183 nja. 

Mercedes (Uruguay). 

Mollendo Gerth Calle 28 de Julio. 

Mombasa (East Africa). 

Mossamedos (Portuguese S. W. Africa). 

Mount Troodos (Cyprus). 

Mosambique (E. ca). 

Nelson (New ) 

Nicosia A Toren: 

Papho ( ургаз), 

Para (N Brasil): т, Travessa Campos 
Salles. 


Patras (Greece). 

Pa u (Uruguay). 

Pekin (China). 

Sry (оган Settlements). 
Perim Island. 

Piræus (Greece): Arcos St. No. 9. 
Pisagua (Chili). 

Platris ( түгө). 

Porongos ( y) 


Porthcurnow: Trees R.S,O. Cornwall 
Port Darwin (S. Australia). 


Pri 

Pyrgos (Greece). 
Rettimo (Crete). 
Rhodes (Turkey). А 
Rio Grande do Sul (Brasil): 103, Rua 

Marechal Floriano Peinoto. 

Rodrigues Island: Mount Vonus. 
Rosario de Santa Fé: Santa F6, Rep. 


Argeatino. 
Rosario (Uruquay). 


Barras [Ана Mises. 
Sta. C (S. Beasil): 10, Prate ts 


y) 
San Miguel аавын Ан 


Head Offices: ELECTRA HOUSE, FINSBURY PAVEMENT, LON 
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TARI ЕЕ per Word from all parts of the UNITED KINGDOM, on and after JANUARY 1st, 1907.. 


baht imum Charge - - - - 10d. per. Telegram. 
AUB ELE T YU dee ^ 9l | et Te AFRIGA (continued). Te ASIA (continued), : d. 
TRIA AND а æ — а DUTCH INDIES—-JavA ~ 2 у 
AZORES... — . _ . 09 BRITISH OENTRAL AFRICA PRO- : Omm йа. 4 5 
BULGARIA а - eee = 07 TECTORATE (NYASSALAND).. 3911 FORMOSA _ RS ee — 410 
eee ems ecc eee em 0 6 MATALT im m ТТ >a ae ; INDIA ams INDIA.. Ra s m : D 
FRANCE via MALTA — m? — 0 Burman om АА imos 
REECE—MAmLAND ANDISLANDS .. TRANSVAAL iss 
МАТА . . . . : Hi NORTHERN 7 €. 811 Port ARTHUR кр DALNY = T 0 
950 HATH ue di cun =~ 0 У | West Goast aad Adjacent Isiands— НӘ, via Bompa 3 8 
RUSSIA, via ODESSA _ 65 —^ 10 ANGOLA— PERSIAN GULF  BTATIONS— 
BERVIA = м æ - OF BENGUELLA 10 0 via MALTA. „ „2 „ 20 
SPAIN s ro - 4 08 ji GOVERNMENT STATIONS 10 1 via BOMBAY E $ 1 
TURKEY, MaiNLAWD AND ISLANDS ' Loamwpa .. . - 8 : PHILIPPINES—Istaxp оғ Luson... 4 5 
TTA Стрвов . c... CL. A à MC STATIONS ... 1 is б Отава а cT (vi. P 
TURK OYPRUS STATIONS „„ E 
' US, ALL GOVERNMENT STATIONS 2 : RUSSIA IN ASIA pei BOKHARA, е 
Te AFRIBA. BATHURST pe me >= 48 via SINGAPORE... ы aa 
R erth— О AND BOLAMA — =D SIAM, y SINGAPORE... * E 
тт - on ~ 0 9 oe а MoULMEIN . 
207 Pr. " Al opum Srarions — 4 : STRAITS — Punang, 
ALEXAND сд 10 00 — — SINGAPORE,  MALAOCA ATIVE 
Camo, Buns, Pont gam AND CANARIES, CN Сары i-r ove н 11 States AND LABUAN ws — ou | : H 
TENER Энош сш зи ‘| CONGO FREE STATE ГУЗ 0 64 
ION wos ... 1 2. CONGO FR E TURKEY IN ASIA, vie danse: ло 
ALL Stations m 8воонр R Ragion.. D x 1 BO, oeo n " " T^ Gur 
ALL Starions m Tump Raion... 1 4 FRENOH GS ‚ &с, H : use Е пан a 
TANGIER ITI =m m on : 8 n E °з» $ 7 ҮАР PI ow 
TUR 0 = = = ё 9 „ SOUDAN (see es SENEGAL). e AUSTRALASIA. | 
= че GERMAN SOUTH-WEST AFRICA— a a | FANNING он 47 
Red Sca Perts, &e.— Sx OLD TOPDI, &.. — — FIST ee 
EN ue ux. ПОТ > E Acoma ажо Вакон „ — 4 8 | NEW SOUTH WALES . — 2:0. 
DJIBOUTI odeur еа Вр теоре онаа оса овла Ue Dg 
ITALIAN EAST AFRICA— OTHER Stations ... 4 8 QUEENSLAND „ 80 
m; мона: CUM NE E LAGOS...” .. . 5 0 SOUTH аир WEST AUSTRALIA 3 0 
H T DURAM NR Gn GovERNMENT STATIONS — __ , : TASMANIA aA РХ 3 o 
TON HEDJAZ,viaJEDDAE — «e :1 MADEIRA, та Олз" UT á 7 | VICTORA aK... : 
SARI - Z LOL 14| Р d 5 e же а Te SOUTH AMERIGA. : 
= = ST. JA via Dinror e — REPUBLIO .. — | 
ҮЕМЕМ, via SERIE SEYD iw, wa 2 7% "um 1 5 ae — — — : E тува аг наго а. са D 09 
BRITIBH EAS RICA PROTEO- Арла RSTATIONS—— BREVES, CAMETA 
TORATE к А SENEGAL anD "FRENCH SOUDAN 1 6 9 . Gurur, МАОАРА, 
MOMBASA =  — — $ 10 via Sr. Vincent 4 8 айды "rie ке сны 5 2 
OTHER Places — = = w невен | PINHEIROS, BANTABEM, | 
GERMAN EAST AFRICA— SIERRA LEONE & Watze 8 6 ALEMQUER, ITACOATIARA, MANAOS, 
BISMAROKBURBG AND Олл, via T nien Town B пон e Овтов, PARINTINS . ... H Hd 
BouTH АУВІОА s~ — — » OTHER RAILWAY “= ALL OTHER PLACES sse 
OTHER PLACES e,o 8 8 TOGOLAND .. ST. HELENA : : BRITISH GUIANA, via Br. Vnscaxv. ч - 
MADAGASCAR anD REUNION ~ 8 8 ASCENSION AND “= CHILI—PuxTA ARENAS is = Ir 
o SEYOHELLES AND T Te ASIA. T UH = PLACBS = = 1 10 
PORTUGUESE EAST AFRICA— анко 27 1340. К DUTOHGUDRAA. 5. D 0774 
MozawsiQU Госвиноо Marguzs 8 7 IN Hohe Hos 4 ECUADOR тз: 
Govs, Stations — MOZAMBIQUE CHIN. Мило Xu Oe ' — QvAYAQUIL, via St, VINOREN? „~ 733 
PROVINCE эў P i : „ Отнив PLAORS ~ è — 4 б ede zi — $9 
Nrdesa COMPANY'S OFFICES — .- HIN CHINA — 310 FRENCH GUIANA w . om 10 
VVV босап KEELING ISLANDS — 3 6 )))). чы o 
STATIONS - JAPAN.. 410 | Vui — — — | 
COREA —ALL STATIONS, via E un — 42 
ZANZIBAR 35 Z 26 | DUTOH BORNEO 2 ue ш 4 5 | URUGUAY i 
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COMMERCIAL CABLE COMPANY. 


if PACIFIC 
OCEAN 


MIDWAY 


А A 

| Р 2 ‘QUAM * GSE 

> 755 j 
2122 


TRANS-ATLANTIC CABLEGRAMS FORWARDED TO ALL PARTS OF THE WORLD, 


FIVE DUPLEXED CABLES 


UNITED STATES, CAN ADA & NEWFOUNDLAND. 
THE COMPANY CONTROLS AND OPÉRATES AN EXTENSIVE . 
‘LAND-LINE SYSTEM THROUGHOUT THE UNITED STATES. 
COMMERCIAL PACIFIC CABLES 
TO HONOLULU, GUAM, PHILIPPINES, CHINA, JAPAN, Sec. 
MOST DIRECT ATLANTIO ROUTE TO AUSTRALASIA, VIA CANADIAN PAOIFIC RAILWAY TELEGRAPHS AND BRITISH PAOIFIG CABLE 


CABLEGRAMS ACCEPTED AT ALL GOVERNMENT TELEGRAPH OFFICES, MARKED WITH THE FREE INDICATION :— 


Via COMMERCIAL." 


CONNECTIONS { QOMMEROIAL PACIFIC CAMLE CO. CANADIAN PACIFIC RAILWAY TELEGRAPHB. BRITIGH PACIFIC GABLE 
9 NEWFOUNDLAND GOVERNMENT CABLE & TELEGRAPHS HALIFAX & BERMUDA® CABLE OO. DIRECT WEST INDIA CABLE CO. 
| UNITED STATES ALASKAN CABLE. 


OFFICES IN GREAT BRITAIN: 


Telephone Telephon 
LONDON : аз, Royal Exchange, E. C. ., (2 lines) Avenue 1146 LIVERPOOL: Fy, Exchange Buildings .. / .. - ow Central 494 
" 1, Shorters Court, Е.С. ... P ИЕ ш n) Avenue 1146 Cotton Exchange, Brown's P "C 
di The Baltic, Е.С. .. x ‚ Central 7486 BRAD FO RD : 8, Foster Square W^ lu = M 
as 16, Mark Lane, E.C. . Avenue 1145 BRISTOL: Carlton Chambers, Baldwin Street... 185 4, Gi 
» 1, Northumberland Avene, Charing Cross, W. c. Gerrard 5145 WESTON-SUPER-MARE : 12, Richmond Street- - = 
А 11, Duke Street, London Bridge, 8.Е. Hop 878 NEWCASTLE-ON-TYNE: 29, Sandhill . ы „ 1856 
East India Avenue, Leadenhall St., Е.С. (2 lines) Avenue 1146 GLASGOW: 28, Gordon Street ~ 3340 
MANCHESTER: 18, Moult Street, Cross Street .. 1608 EDINBURGH : 180, George Street ... din eo ~ 8M 
CEITH: 5, Bernard Street. T as cw 589 DUNDEE: $7, Albert Square ae cde we o „ MA 


HEAD OFFICE, NEW YORK: 268, 5 CLARENCE H. MACKAY, President, GEO. G. WARD, Vice-President and General Manager. 


GENERAL. OFFICE, LONDON: Bishopsgate House, 56 = 56; Bishorest << m Miser E.C. FREDERICK WARD, Manager in England 


Ам ch see be*ed'ocd be od p d'od'aq*beed erer eee e eee 


THE WESTERN UNION a COMPANY. 


EXECUTIVE OFFICES, No. 195, Broadway, NEW YORK, U. S.A. 
ROBERT C. CLOWRY, President and General Manager. 


THE LARGEST TELEGRAPHIC SYSTEM IN EXISTENCE 


TWO ATLANTIC CABLES from PENZANCE, Cornwall, to NEW YORK CITY: direct. Both Cables are йш 


The LAND-LINE SYSTEM of the Company in America comprises 1,950, 000 MILES ol 
WIRE, and 24,000 TELEGRAPH OFFICES. 


DIRECT WIRES to GALVESTON, TEXAS, connecting at that place with the Cables of the MEXICAN, tbe 
CENTRAL and SOUTH AMERICAN TELEGRAPH COMPANIES for 


ALL POINTS in MEXICO and CENTRAL and SOUTH AMERICA. 


DIRECT WIRES and CABLES to HAVANA, CUBA, connecting at that place with the CUBA SUBMABINE 
and WEST INDIA AND PANAMA TELEGRAPH COMPANIES for 


ALL POINTS in the WEST INDIES, 


EXCLUSIVE CONNECTION with the GREAT NORTH-WESTERN TELEGRAPH COMPANY of CANADA. 


To ensure the Direct and Prompt Transmission of Messages from any Telegraph Office to all places in the Western Hemisphere 
they should be marked 


66 i ill be transmitted 
Via Western Union.” UM phage] 
The Offices of the Compan 


fa Great Britald are 252, GRESHAM HOUSE, OLD BROAD STREET, LONDON, E. d 
RECEIVING OFFICES: | 


40, MARK LANE, LONDON, E.C. 


BRADFORD. 

> 2, NORTHUMBERLAND AVENUE, LONDON, w. O. 10, FORSTER SQUARE, E 
; ROYAL EXCHANGE, LONDON, Е.С. ! 8, ROMFORD STREET and COTTON EXCHANGE, 1, PANMURE BTREET, РОН 

109, FENOHUROH STREET, LONDON, Е.С. LIVERPOOL, 50, FREDERICK STREET, EDINU 

mis eni ST. MARY AXE, LONDON, E.O. BAOKHALL CHAMBERS, BALDWIN ST., BRISTOL | EXOHANGE BUILDINGS, LEITH. 
В WHARF, TOOLEY STREET, LONDON, В.Е, 4, WATERLOO STREET and 49,GORDON STREET, | 31, BROWN STREET, MAN 

£VFINGHAM HCUSE, ARUNDEL 8T., LOND.,W. GLASGOW | 2, SIDE, NEWOASTLE-ON- TTE. 

e 


Ый, Ту: 
e Е ees 
Wee. 


ЕКА: С XXX V. 
i dee т 


E | FOUR DIRECT CABLE ROUTES ( 
BUS _ FROM THE UNITED ки A 
EU All places in the United States, Td Newfoundland, West ena! 


PACIFIC 
OCEAN AE ү: А ды op 
КУ ATLANTIC. 
OCEAN — 


„ 


PER 
| RATE to NEW YORK CITY and all places in America Easterly thereof 1s. wu E 


AUSTRALIA, NEW ZEALAND AND TASMANIA „ $ 
8 | THE NAME ОР THE PLACE FROM WHICH TELEGRAMS ORIGINATE IS TRANSMITTED FREE OF CHARGE, : * 
Poor other charges and particulars apply at the Company’ s Offices, Stations, Маон. or any Postal Telegraph Office, Ф J 
| If using other than the forms issued by the Company, messages should be marked * ‘YI A ANGLO.” 
ID AOE SE EET RN SS UR EEEN e 
The Public are recommended, ne order to save time,jto hand. in their ch at the following ‘STATIONS of the Company :— 
LONDON: „„ Tl OLD BROAD STREET, R. O. VIE BRIST .„ BACK HALL С ERS, B 8 Ў 
DAE 94, THROGMORTON STREET, E.C f | NEWCASTLE: ON-TYNE 1, SIDE. prn РТР Ре 
) 109, FENCHUROH. STREET, E.O BRADFORD .. .. . 10, FORSTER SQUARE. ` : 
2, NORTHUMBERLAND AVENUE, CHANGE: EDINBURGH |o a» 60, FREDERICK STREET. | fane 
CRO 8, W.C. DUNDE EE: Т LIII AP 1 STREET. f V gine i 
: Am Xr 48, TOOLEY. RENE, 8. E. y LEITH... „ „„ EXCHANGE BUILDINGS, | 
d 46, MARK LANE, E.C NEW Wu ^ „. STOCK EXCHANGE. | | | 
1 Barrie EXCHANGE CHAMBERS or. MARY MORRIS BUILDING, 68, BROAD STREET, Ami 
E ES. | , | MARI BUILDING, 8 anD 10, BRIDGE ST. = 
С Ыбраш ee | MONTREAL. wm Gotan gh i aro am rums о l 
ENG ANCHEST i eve oe "DI, D .. LIEU RNER . AND А T 
|... GLASGOW i 29, GORDON STREET. .. XAVIER STREETS. A IE 
Е Tariffs and other information may be obtained at € following V Tete of the Company - EC W^ 
E. E roe 9: © BUILDING AMSTERDAM . ,. .. PRINSENGRACHT 506, e 4 
2 PARIS n. gii 3 "AE аага pi » ROME „ „ 22:49, VIA VENTI SETTEMBRE, | "OM 
2 БЕЗ 2 2 BOULEVARD DE STRASBOURG, 118. BARCELONA  .. ‚ 96, PASEO DE GRACIA. | UP 
TU ANTWERP 7 DoD 96, RUE DES MENUISIERS. COPENHAGEN ..  .. CHR. WINTHERSVEJ $, MET 
General Offices of the Company, 26, Old Broad Street, London, E.C. T. H. WELLS, PECES Ру 5ч 
^ могле tauren DEIN. — 
A 
P. j- 
А 1 A s 3 \, ЗАЎ s 
E Direct Cable Route Me. Félegknine | MM. 
` TO ALL PLACES IN THE VES Ne 


3 UNITED STATES of AMERICA, CANADA, WEST INDIES, CENTRAL 
and SOUTH AMERICA, AUSTRALIA and NEW ZEALAND. 


E ———————S—X—X—XaX—aXJX OS J 
y to many of the principal Telegraph Stations in 1 PER 9 t, 
PEL 
the United States of America and Canada Sub e WORD. E 
to Australia and New Zealand ~.. ...  .. Кей , Ry 1 
For further partioulars, Books of Forms, Tariffs, &c., apply at the General Offlces of the Company. ~ à. 
The Name of the place from which Messages originate is Transmitted Free of Charge. 99 
HEAD STATIONS (Always Open): Sa 
LONDON..... APRES S 39, MARK LANE, E.C. HALIFAX (Nova Scotia) .... 48, BEDFORD ROW. ED. 
LIVERPOOL ........ D 6, EXCHANGE BUILDINGS. BOSTON ........... .e 27, DEVONSHIRE STREET and 
NEW YORK ........ 61, NEW STREET. 16, STATE STREET, ay 
BRANCH STATIONS IN LONDON: 
4, BISHOPSGATE STREET WITHIN, E.C. BALTIC EXCHANGE ‘CHAMBERS, ST. MARY AXE, E.C, 
EAST INDIA AV ENUE, LEADENHALL STREET, E.C. 34 THROGMORTON STREET, E.C. 


1424, WINCHESTER HOUSE, OLD BROAD STREET, E.C. 
PROVINCIAL STATIONS: 
BRISTOL--BACK HALL CHAMBERS, BALDWIN STREET. | GLASGOW— WATERLOO STREET. 

To save time the Public in London, Liverpool, Bristol, Glasgow and New York are recommended to hand 
in their Telegrams at the Company’s Stations as above, where receipts are given for the amounts charged. - : 

Telegrams for this Company’s Cables handed in at Postal Telegraph Offices must be marked Via DIRECT CABLE." This instruction is 
signalled Free of Charge, 

General Offices; WINCHESTER HOUSE, 50, Old Broad Street, London, E.C T. FINNIS, General Manager and Seeretary. 
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LAND ano SEA 
ALL OVER THE WORLD. 


wr nnana — — — 


MADE ONLY BY 


THe ELECTRICAL POWER STORAGE CO.,LTD.,4, Gt. Winchester St., LONDON, E. 


—=, ... ̃ꝗ̃ . E ФФФЧНННННННННН 
SEZ PAGE VIII.for SPECIAL ANNOUNCEMENT 
“THE ELECTRICIAN * 


ELECTRICAL TRADES, ШЕШ! 


AND HANDBOOK FOR 1907. THE BIG BLUE BOOK. 


"THE ELECTRICIAN" PRINTING AND PUBLISHING COMPANY, LTD., 1, 2 ann 3, SALISBURY COURT, FLEET STREET, LONDON 


ааа аас —— eire epit 


S-CORE Caste: 20,000v. Workine Pressu 


BUILT AND LAID TO THE | 


COUNTY OF DURHAM C ORDER, 


TESTS COMPLIED WITH. 


| | 50,000 Volts, after bending round barrel 12 times diame Cable 


7 50,000 Volts for 3 Hours. 


y 30,000 Volts for 5 nours at a Temperature ot 156°F. 
СА 90,000 Volts for 2 Minutes at a Temperature of 156°F. 
I > size. 


As RF s ho dq m А 
erer 
„пе H INSULATED & HELSBY CABLES; Ltd. 
s | | ‘tend ix ESS _ PRESCOT, HELSBY ana LIVERPOOL. 9 ot 
SALISBURY Count, FLEET Sraxst, in the ` 


and. P Publi isho ed LA G Tone 0 Е TU CKE E B, at the Editorial, Printi ing snd Publis shing Offices, 1 2 andjg, Sa 
‘ КЕ VAM 4 LONDON, Баграт, APRIL 12, 190 1 
| er. ng 
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